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Preface

Dear reader,

we are glad to present you our Institute Report 2012/ 
2013, which documents the activities of our institute 
in the past two years in research, development and 
academic teaching. 

Through its work, our institute meets the global chal-
lenges in the fields of resource and climate protection. 
Against the backdrop of worldwide population growth, 
the evolving economic development in the developing 
and emerging countries along with resource consump-
tion and global inequality, our research work contri-
butes at national and international level to develop 
knowledge and solutions, while we share our know-
ledge in teaching and advanced education. 

In this context the supply of clean water, the closing of 
water and waste material flows cycles, the substitution 
of fossil fuels by renewable energy from organic waste 
as well as the analysis and elimination of pollutants 
from waste water, waste and emissions are crucially 
important. To solve these complex questions, the em-
ployees work interdisciplinary and across the spectrum 
of chairs, institutes and faculties within the University 
of Stuttgart, for example in the Water Research Cen-
ter Stuttgart or in national and international networks 
with other research institutes.

However, international presence is not only about re-
search cooperations, but also about the employees 
and scholarship holders of our institute, who originate 
from over 20 nations. You can also see our internatio-
nal activities in education. In addition to the academic 
teaching in three undergraduate German-language 
Bachelor and Master study courses and three inter-
national study courses in English within the University 
of Stuttgart, we have been holding for several years 
an accredited Master program for communal and in-
dustrial environmental protection (EDUBRAS-MAUI) in 
collaboration with the Universidade Federal do Parana 
(UFPR) and the SENAI (Servicio Nacional de Aprendi-
zagem Industrial) in Curitiba/ Brazil. Moreover, we are 
active as area coordinator in the research and teaching 
of waste management at the Indo-German-Center for 
Sustainability (IGCS) led by the RWTH Aachen at the 
IIT Madras in Chennai.

In the past two years our researchers issued eight 
doctoral dissertations. We are glad that our young re-
searchers received several prizes and awards for their 
work.

The Forschungs- und Entwicklungsinstitut für Indus-
trie- und Siedlungswasserwirtschaft sowie Abfallwirt-
schaft e.V. (FEI) and our institute organized in coo-
peration 15 colloquia, conferences and symposia, 
offering a broad spectrum of advanced trainings and 
activities to improve exchange between science and 
praxis. Special emphasis should be placed on the 3-W-
Istanbul International Solid Waste, Water and Waste 
Water Congress, successfully prepared by our institute 
on the part of Germany, which had more than 1300 
international guests.

Last but not least I would like to thank most sincerely 
all employees for their dedicated efforts and creativity, 
which made the achievement of the above mentioned 
successes possible. Moreover, I would like to express 
my gratitude to our lecturers, who made a key contri-
bution to the success of our courses.

Enjoy our Institute Report and till the next one!

o. Prof. Dr.-Ing. Martin Kranert  
Managing Director
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The Institute for Sanitary Engineering, Water Quality, and Solid Waste Manage-
ment (ISWA) is a research and training facility of the University of Stuttgart 
(Universität Stuttgart) within the faculty at “Civil and Environmental Engineering 
Sciences”. The University’s Sewage Treatment Plant for Research and Teaching, 
which is situated within the institute, is unique throughout Europe.

Experts from various engineering and natural sciences 
work together at our institute on an interdisciplinary 
basis. Our principal areas of expertise are the classical 
engineering tasks in the environmental fields of water, 
wastewater, solid waste, soil, and exhaust air.

The continuous development of technical facilities 
and practical methods in the fields of industrial and  
municipal supply and disposal of water are the focus of 
our interest. Our experience is also incorporated into 
the monitoring and development of quality assurance 
measures and management systems. 

Our institute, which is known today as the Institute for 
Sanitary Engineering, Water Quality and Solid Waste 
Management (ISWA), was founded as the “Institute 
for Sanitary Engineering and Health Technology” in the 
early 1950s. At that time, it was the first educational 
establishment in Germany for civil engineers in the 
field of water and solid waste in urban development. In 
the 1970s the first chair of solid waste management at 
a German university was created. Today, our institute 
is one of the largest of its kind in the world. 

The three chairs at the ISWA – Sanitary Enginee-
ring and Water Recycling, Solid Waste Management 
and Emissions, Hydrochemistry and Hydrobiology in  
Sanitary Engineering – represent the broad spectrum 
of environmental topics that we work on in one depart-
ment and nine sections.

We offer a large variety of study courses 

Our institute offers numerous courses and internships 
in basic and specialized studies, as well as, student 
research projects, dissertations, Bachelor and Master’s 
theses for the following courses of study: 

• Civil Engineering
• Environmental Engineering
• WAREM (Water Resources Engineering and Ma-

nagement)
• WASTE (Air Quality Control, Solid Waste and Waste 

Water Process Engineering)
• Infrastructure Planning
• Technical Biology
• Real estate technic and -industry
• EDUBRAS-MAUI (Meio Ambiente Urbano e Industrial  

– municipal and industrial environmental protection)  
Master course in Curitiba / Brasilien

For the first time, ISWA introduced a Master of Science 
course under German administration at the public  
university UFBR of Curitiba, Brazil. The project is 
named “Export of German University education” and is 
funded by the DAAD. Therewith, courses of ISWA are 
also offered in non-European countries.

In addition, there are courses for students in process 
engineering, biology, and chemistry. We also partici-
pate in the international doctoral candidate program 
ENWAT (Environment Water) at the University of Stutt-
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gart (Universität Stuttgart), as well as, in programs for 
non-university education and training.

Scientific collaboration 

Under the auspices of the ISWA, scientific colloquia 
and congresses on current topics of national signifi-
cance concerning sanitary engineering and solid waste 
management have been held since 1957.

Our academic employees are representatives on  
numerous national and international boards as well as, 
on technical and standardization committees of various  
technical-scientific organizations.

Staff and Equipment 

The institute currently employs more than 100 peo-
ple; four professors, six civil servants, 43 academic 
employees as well as, approximately 48 employees in 
technical service. Furthermore, there are between 80 
to 130 academic and student assistants as well as, 
over 16 fellows who prepared their doctoral thesis at 
the ISWA. 

All necessary facilities, the research treatment plant, 
testing facilities and laboratories, lecture rooms, the 
technical library as well as, computer workstations 
equipped with specialist applications, are available for 
university teaching and research.

One of the special features of our institute is the sewa-
ge treatment plant for research and education, which 
routinely also cleans the wastewater from the campus 
in Vaihingen and the district Stuttgart Büsnau.

Our laboratories are excellently equipped for exten-
sive investigations in a wide variety of environmental  

fields (water, wastewater, solid waste/soil, air). We have 
a large amount of (online) measuring equipment availa-
ble for experiments on a laboratory scale, semi-techni-
cal scale and technical scale. In particular, this includes 
equipment for organic trace elements analysis; in part, 
these are operated using special coupling techniques 
for mass spectrometry (GCMS-MS, HPLCMS- MS).  
We also utilize computer supported prediction methods 
in various scientific disciplines. With the aid of specially  
designed computer applications, modelling of pro-
cesses in water and wastewater treatment is possible;  
measures in the fields of rainwater management,  
water quality and waste management concepts can 
be modeled, as well as, geochemical simulations 
carried out. The continuously improved computer  
simulations serve process control or decision making 
at various levels. 

Focal points of teaching and research 

Our activities under the Chair of Sanitary Engineering  
and Water Recycling are concentrated on the minimiza-
tion of the anthropogenic influence on water bodies and 
the natural hydrologic cycle during water extraction.  
We are focused on drinking water purification,  
sustainable use of water resources and effective and 
environmentally friendly wastewater discharge and 
treatment including the recovery and use of resources 
from the wastewater. Water resources management, 
in particular, is of increasing international importance 
in the rapidly growing urban areas of the developing 
and emerging countries.  

The Chair of Solid Waste Management and Emissions, 
develops solutions ranging from waste avoidance to 
routes for material recycling and energy exploitation 
of waste, and their environmentally friendly disposal, 
including controlling the resulting emissions. Waste  
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management is interdisciplinary embedded in both a 
scientific-technical and socio-economic context. Here, 
too, international cooperation projects are highly valued,  
but also regional integration, e.g. via the Kompetenz-
zentrum Umwelttechnik – KURS e.V. (Competence 
Centre Environmental Engineering).

The Chair of Hydrochemistry and Hydrobiology in  
Sanitary Engineering addresses questions in sanitary  
engineering and solid waste management using  
natural scientific methods. In particular, the occurrence 
and behavior of environmental chemicals (e.g. elimi-
nability, accumulation, mobility) in surface waters and 
groundwater, in water and wastewater treatment, as 
well as, in soil and waste are investigated. Moreover, 
analytical quality assurance takes a high priority. 

The close association of interdisciplinary research, 
teaching and practice in all areas of our institute is 
achieved by a constant cooperation with external part-
ners and research facilities as well as with clients,  
public and private facilities. Besides working on  
research and development projects, we offer external 
partners numerous services, consulting and expert’s 
advisory services as well as training.

The Water Research Centre Stuttgart (wfz) 

Water in urban and natural systems is one of the most 
important issues of our century. Many water-related 
issues are the focus of our institute. Thus, an essential  
aspect is a global improvement of water supply and 
wastewater disposal. However, this cannot be achieved 
alone through the establishment of technical supply 
and disposal systems. The consideration of the entire  
water system is of fundamental importance. In addition,  
water is not only the most important food but is also 
an environmental and biotope design element.

To understand the complex system “water” in all its 
aspects and interactions, concepts and strategies are 
needed that are based upon extensive scientific know-
ledge. Therefore, the hydrological regime with the 
associated nutrient loads and the interaction with the 
processes in the aquatic habitats are examined in order 
to derive appropriate modeling approaches and ma-
nagement strategies and to develop new technologies.

This goes far beyond the core competencies of our  
institute and was the motivator for the professors at 
the ISWA to found the Water Research Centre in Stutt-
gart in 2007 together with colleagues at the Institute 
for Modelling Hydraulic and Environmental Systems 
(IWS).

Since that time, colleges from other faculties with a  
focus in water related research joined, so that the  
water research center has been established as a 
cross-faculty, engineering oriented research center  
supported by institutes of the University of Stuttgart.

The aim is to network, to combine activities, to  
expand, and in cooperation with other national and 
international actors to develop integrated water  
management solutions for the varied questions about 
the system water.

More information: www.wfz.uni-stuttgart.de
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Research and Development Institute for Sanitary  
Engineering, Water Quality and Solid Waste  
Management (FEI)

Academic work requires support in a variety of ways. 
The ISWA gains this in an excellent manner by the 
Research and Development Institute for Sanitary  
Engineering, Water Quality and Solid Waste Manage-
ment (FEI). FEI supports the research- and lecture-
work of the Institute particular by:
•  Participation in the definition of objectives and the 

conceptual development of the Institute
•  Promoting the cooperation between scientists and 

practitioners at national and international level
•  Supporting the transfer of knowledge and  

scientific findings for example through training 
courses, conferences and seminars

•  Promoting the series of the Institute with the  
publication of scientific results (doctoral theses, 
conference proceedings)

•  Promoting practice-oriented education and advan-
ced training for students at the ISWA

•  Promoting excursions for students and staff to 
combine theory and practice

FEI is a non-profit association that was already  
founded in 1956 by Prof. Dr.-Ing. habil. Franz Pöpel 
and other fellow campaigner out of science, politics 
and economy. Even at that time, the aim of this asso-
ciation was, to promote and support the research and 
lecture at the Institute for Sanitary Engineering, Water 
Quality and Solid Waste Management (ISWA).

Even today, the Research and Development Institute 
(FEI) is closely connected to the ISWA.
A constant part of this association are the conferences, 
colloquia and seminars, with interesting presenta-
tions on the latest findings from research and on the  
operation of plants with regular exchange and  
discussion forum for researchers and practitioners 
which have been established since decades.

Figure: 
Logo of the Research and Development Institute for 
Sanitary Engineering, Water Quality and Solid Waste  
Management (FEI)

The Competence Center of Trace Substances  
Baden- Württemberg (KOMS)

A variety of synthetic compounds are present in the 
waste water. Since these organic trace substances 
can’t be selectively removed with the conventional 
wastewater treatment technologies, they reach unre-
gulated the environment. There, they are hardly or not 
degraded at all. The effects of these micro-contamina-
tions on ecosystems and organisms are still unclear at  
present. Against the background of increasing efforts 
to eliminate organic trace substances from the effluent  
of municipal wastewater treatment plants, several 
wastewater treatment plants in Baden- Württemberg 
have been upgraded with an additional treatment step 
for selective removal of trace compounds. Accom-
panying this, the „Competence Center of Trace Sub-
stances Baden Württemberg“ (KOMS) was created in 
April 2012. This collaboration between the University 
of Stuttgart , the University  of applied science Biber-
ach and the DWA-trade organisation is funded by the 
Ministry of the Environment, Climate Protection and 
the Energy Sector. The KOMS is located at the ISWA 
from the University of Stuttgart.

More information: www.koms-bw.de
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Institute for Sanitary Engineering, Water Quality
and Solid Waste Management

Managing Director:
o. Prof. Dr.-Ing. Martin Kranert

Enlarged Board of Management:
Full professors — Department Heads

Manager of the Waste Water Treatment Plant — Head of Administrativ Office

Chair of Sanitary Engineering and Water Recycling
o. Prof. Dr.-Ing. Heidrun Steinmetz

Water Quality Management and Water Supply

Dipl.-Ing. Ralf Minke, Akad. Oberrat

Industrial Water and Wastewater Technology
Prof. / Universidade Regional de Blumenau
Dr.-Ing. Uwe Menzel, Akad. Direktor

Urban Drainage

Dr.-Ing. Ulrich Dittmer, Akad. Oberrat

Chair of Waste Management and Emissions
o. Prof. Dr.-Ing. Martin Kranert

Biological Air Purification

Prof. Dr. rer. nat. habil. Karl-Heinrich Engesser

Solid Waste Management

Dr.-Ing. Klaus Fischer

Resource Management and Industrial Recycling

Dipl.-Ing. Gerold Hafner

Emissions

Dr.-Ing. Martin Reiser, Akad. Oberrat

Chair of Hydrochemistry and Hydrobiology
o. Prof. Dr. rer. nat. habil. Jörg W. Metzger

Hydrochemistry and  
Analytical Quality Assurance

Dr.-Ing. Michael Koch

Hydrobiology and  
Analysis of Organic Trace Compounds

Dr. rer. nat. Bertram Kuch, Akad. Oberrat

Administrative Office ISWA

Dipl.-Ing. Stephan Mollweide, Akad. Oberrat

Demonstration and Research Wastewater Treatment Plant

Dipl.-Ing. Peter Maurer

www.iswa.uni-stuttgart.de

Wastewater Technology

Dipl.-Ing. Carsten Meyer, Regierungsbaumeister 
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Water Quality Management and Water Supply   WGW
Dipl.-Ing. Ralf Minke, Akad. Oberrat

Industrial Water and Waste Water Technology   IWT
Prof. / Universidade Regional de Blumenau
Dr.-Ing. Uwe Menzel, Akad. Direktor

Wastewater Technology  | AWT
Dipl.-Ing. Carsten Meyer, Reg. Baumeister

Chair of Sanitary Engineering and Water 
Recycling
o. Prof. Dr.-Ing. Heidrun Steinmetz

Urban Drainage   SE
Dr.-Ing. Ulrich Dittmer, Akad. Oberrat
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Research

The Chair of Sanitary Engineering and Water Recycling 
covers a wide spectrum of topics  both in the field  of 
fundamental and applied research. The activities also 
include consulting of state and municipal authorities,  
as well as, contract research on behalf of private,  
industrial, and public clients.

The Chair’s four departments “Waste Water Technology”,  
“Industrial Water and Wastewater Technology”, “Urban 
Drainage” and “Water Quality Management and Water  
Supply” have their individual core competencies. They 
co-operate closely in order to achieve the goals of  
modern sanitary engineering which involve reaching 
high levels of comfort in water supply and wastewater  
disposal and at the same time applying best practice in 
terms of water protection, sustainable resources and 
energy management.

Being integrated in expertise networks and participating  
in standardization committees, trade associations and 
professional bodies, the Chair has many national and 
international contacts and collaborates with public and 
industrial research institutions both in Germany and 
abroad.

The main focus of the activities at the department 
“Waste Water Technology” (AWT) is the optimization  
and development of methods for biological and  
advanced wastewater treatment in research and  
practice. Special emphasis is put on wastewater and 
nutrient recycling, anaerobic treatment, instrumenta-
tion, control and automation, wastewater disinfection 
and membrane technology and fixed-bed systems.

Aiming at contributing to the goal of sustainable water  
supply and wastewater disposal the department AWT 
developes and investigates future-oriented concepts 
and technologies to minimize emissions and energy  
consumption in wastewater treatment plants, to use 
alternative energy sources for wastewater treatment, 
and to recover valuable materials and nutrients from 
the material flows in wastewater treatment processes.
 
In close cooperation with the „Competence Center 
of Trace Substances Baden Württemberg“ ( KOMS ), 
which is located at the ISWA, various technologies 
for removal of anthropogenic trace substances are  
developed and tested in different scales. A further  
focus lies on the development of strategies and tech-
nologies for phosphorus recovery from lab scale till the 
scientific investigation of large-scale implementation 
of one of the technologies developed at the Institute.

Water reuse concepts are designed for worldwide  

Chair of Sanitary Engineering and Water Recycling

application, and dimensioning principles are developed 
in order to use adopt technologies for other climatic  
regions, e.g. the tropics. A strong practical focus are 
also the offered performance evaluations of waste- 
water treatment plants, as well as, the evaluation 
of individual process steps, e.g. oxygen supply in  
aeration tanks.

The department “Industrial Water and Wastewater Tech-
nology” (IWT) deals with all issues related to process  
and production-integrated environmental protection, 
as well as, minimization of industrial emissions via  
internal recirculation and treatment of process waste-
water, at regional and international levels. Due to a 
systematic approach and many years of experience, it 
is possible to provide customers from various industry 
branches with a wide range of solutions to improve 
their environmental and economical potential. In addi-
tion to internal and decentralized solutions, centralized 
solutions are developed through advanced purification 
procedures for the treatment of industrial wastewater 
in municipal treatment plants. Prior to this antecedent 
aerobic and anaerobic biological degradation tests are 
carried out. 

As an example, in the 90s the ISWA developed the 
AAF-method (Adsorption-Precipitation-Filtration-
Method) to eliminate reactive dyes, originating from 
the textile finishing industry, in municipal wastewater 
treatment plants. In light of the current discussions 
on the elimination of micropollutants, the AFF-method 
has once again become a focal point and is currently 
being applied to different municipal wastewater treat-
ment plants in order to eliminate micropollutants by 
adsorption.

Another prime focus is the treatment of landfill leachate 
by means of biological and physico-chemical processes. 
For example, customized modular processes are  
developed for the aftercare of landfills at reduced  
levels of leachate and pollutant concentrations, in which 
the use of activated carbon adsorption and membrane  
technology play an essential role. The separation of 
loaded activated carbon is an issue for other indus-
trial branches as well as, for municipal wastewater 
treatment plants, which rely on the department for  
solutions.

The department IWT also deals with the recycling of 
water and other valuable materials, as well as, the  
conservation of resources. One example is, for  
instance, the production of bio-plastics from waste-
water. 

Other focal points are on consulting clients from the 
catering and food industry, cosmetics and pharma-



17

Chair of Sanitary Engineering and Water Recycling

ceutical industry, chemical industry as well as the 
metal and automotive industries. In an official testing 
laboratory neutral performance evaluations are carried 
out for plants that reduce hydrocarbons from waste-
water containing mineral oil.

The department “Urban Drainage” (SE) deals primarily 
with the description of runoff and sediment transport 
processes in urban drainage systems and waterways.  
Methodological focal points of the research are  
measurements of runoff volume and quality, the  
modeling of the rainfall-runoff process and the  
associated mass transfer.

In the area of field measurements, online-sensors are 
combined with automatic samplers. Due to the high 
temporal resolution of the online measurements, the 
dynamics of the transport processes, especially during 
heavy rain, can be mapped. The analysis of parallel 
obtained samples provides the basis for the calibration 
of the sensors. In addition, the samples are used to 
measure concentrations of substances for which there 
are no online tools available. These are increasingly 
micropollutants.

In the area of simulations, ongoing research deals with 
the modeling of sediment transport in sewers. Here 
too, field measurements in real sewer systems form 
the basis. Other topics include the effects of climate 
change on rainfall-related emissions as well as the 
simulation of the heat balance in drainage systems. 
The latter shall provide the basis for an efficient heat 
recovery.

The department “Water Quality Management and Water  
Supply” (WGW) works on researching and modeling  
the water quality status of flowing and stagnant  
waters. Special emphasis is put on the effect of water  
saving measures, measures related to the rainwater  
harvesting, as well as on the influence of residual 
pollution loads from treated municipal and industrial 
wastewater and agricultural sources. Significant im-
portance has the work related to preventive protection 
of drinking water resources such as the research of the 
input pathways of pesticides in surface waters, hazard 
analysis and risk assessment in drinking water pro-
tection areas, and the interaction of wastewater pre-
treatment processes and wastewater management 
practices in industry with the wastewater treatment 
processes at municipal wastewater treatment plants. 
The department has special expertise in modeling and 
simulating the behavior of industrial indirect discharge 
during the wastewater transport and co-treatment in 
municipal wastewater treatment plants. Further focus 
is the development of a process technology, ecologi-
cally and economically optimized water recycling and 

wastewater pre-treatment approaches in a variety of 
different industry branches such as textile finishing 
and paper industries. The department is very active in 
the area of transfer, adaptation and implementation of 
drinking water and wastewater treatment technologies 
in Southeast Asia (China, Vietnam).

Another issue handled in the field of water supply is 
the subterranean treatment of groundwater for the  
removal of iron, manganese, arsenic, and nitrification.  
The department also investigates the application  
of membrane technology, advanced oxidation and  
anaerobic-biological processes for the treatment 
of drinking water and process water for industrial  
purposes. In addition, the department deals with all  
problems related to transport, storage and distribution  
of drinking water, e.g. the hygienic problems that may 
arise as a result of long hydraulic residence time in 
the public water supply network. A particular focus is 
on increasing energy efficiency in all areas of water 
supply.

Finally, a major focus of research is devoted to the 
possible transition paths of restructuring from conven-
tional drinking water supply and wastewater disposal 
systems towards decentralized and innovative centra-
lized sanitary systems, grey water systems, and ener-
gy and nutrient recovery.

Courses and Lectures

Chair professors, research staff and lecturers supervise  
students in the following courses:

In the German-speaking Bachelor-Program civil  
engineering (BAU), environmental engineering (UMW),  
real estate industry (IuI), the optional module  
“Sanitary Engineering - Siedlungswasserwirtschaft“ 
and the complementary module “Water Quality Ma-
nagement - Wassergütewirtschaft“ are offered. In 
addition, the chair is instrumental in the mandatory 
module “Water Management - Wasserwirtschaft“ in the 
degree program civil engineering (BAU).

In the German speaking Master-Program civil enginee-
ring (BAU) and environmental engineering (UMW) the 
following core lectures (BAU) respectively specialization 
module (UMW) are offered: „Water Treatment - Wasser- 
aufbereitungsverfahren“, „Design of Water Treatment 
Plants – Entwerfen von Wasserversorgungsanlagen“, 
“Design of Wasterwater and Sludge Treatment Plants – 
Entwerfen von Abwasser- und Schlammbehandlungs-
anlagen”, „Urban Drainage and Wastewater Treatment 
Processes - Siedlungsentwässerung und Abwasser-
reinigungsverfahren“. The optional module (BAU) 
and specialization module (UMW) “Industrial Waste- 
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water I+II – Industrielle Wassertechnologie I + II” are  
offered as well. In addition, participation in the fol-
lowing courses (optional module (BAU); specialization 
module (UMW)) is possible: “Operation of Wastewater 
Treatment plants – Betrieb von Abwasserreinigungs-
anlagen”, “Planning and Design of Water Supply Fa-
cilities”, “Potential for Optimization and Recycling in 
Wastewater Management - Optimierungs- und Re-
cyclingpotenziale in der Abwassertechnik”, “ Special 
Aspects in Water Supply – Spezielle Aspekte der Was-
serversorgung”,  “Simulation and Rehablilitation of 
Urban Drainage Systems - Simulation und Sanierung 
von Entwässerungssystemen” and “Special Aspects of 
Urban Water Management”. 

In the English-speaking foreign-oriented Master- 
Program Water Resources Engineering and Manage-
ment (WAREM) the mandatory course “Wastewater 
Technology” and the optional courses “Water Demand, 
Supply and Distribution”,  “Design of Sewer Systems 
and Stormwater Treatment”, “Design of Wastewater 
Treatment Plants”, “Water Quality Management”, “Water  
Treatment”, “Treatment of Industrial Wastewater”, 
“Case Study”, “Planning and Design of Water Supply 
Facilities”, “Scientific Seminar”, “Rainwater Harvesting 
and Management” are offered as well as parts of the 
module “Sanitary Engineering – Practical Class”.

In the English-speaking foreign-oriented Master- 
Program Air Quality Control, Solid Waste and Waste 
Water Process Engineering (WASTE) the same core 
and optional lectures are offered as in the Master- 
Program WAREM.

In the English-speaking Master-Program Infrastruc-
ture Planning the following courses are offered:  
“Water Demand, Supply and Water Distribution”, “Water  
Quality Management”, “Wastewater Technology” and 
“Water Treatment” with lectures on municipal supply  
and disposal as well as water quality management. 
Furthermore, some lectures are offered for students  
of process engineering. The proposed lectures are  
completed by various excursions of one or more days.

Beside the education of students from different  
study programs, this chair is also integrated in a struc-
tured education of postgraduates. In the Internatio-
nal Doctoral Program “Environment Water” (ENWAT)  
doctoral students are not only supervised during their 
research but are also prepared for their dissertation 
through obligatory participation in seminars, etc. and 
are in close technical exchange with other students 
and tutors of the program.

By means of seminars and colloquia, a high number 
of events for advanced training are offered. These are 
preferably organized in co-operation with DWA, DVGW, 
and BWK. Other events to be emphasized are the  
periodic colloquia for Wastewater Treatment and  
Potable Water, the course for Water Sampling on behalf 
of The Ministry for Environment of Baden-Württemberg, 
the Stuttgart round of sewer rehabilitation and courses 
for training and continuing education for certified  
water treatment plant specialist and canal guards. In 
addition, training courses are available for companies.  
The chair’s international activities continuously  
gain in importance.

Apart from the Master-Program “MAUI” other courses 
are offered internationally. A training course on landfill 
technology and landfill leachate treatment is offered 
in Brazil, for example. In addition, training courses for 
the operation of sewage treatment plants in the non-
European countries are offered, as well as „train the 
trainer“ programs and training courses in, for example, 
South Africa, Peru and India.

Finally, the supervision of study seminars, independent  
studies, bachelor and master theses as well as design  
works is an important aspect for the formation  
of junior researchers. The students are closely  
involved in working on current issues and ongoing  
research projects.
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Awards
„Young Researcher Award“ by the BMBF

At the „Future Megacities in Action“ conference by the 
BMBF (15 May 2013), two of our former students were 
awarded the „Young Researcher Award“ for their theses.

Ms. Kara Jean McElhinney former MSc student WAREM 
received the award for her master‘s thesis “Auditing 
Water Resources for Application to Water Sensitive Ur-
ban Design - A Case Study in the Lima (Peru)” super-
vised by Prof. Dipl.-Ing. Antje Stokman / Dipl.-Ing. Eva 
Nemcova (ILPÖ) and Prof. Dr.-Ing. Heidrun Steinmetz 
/ Dipl.-Ing. RBM Carsten Meyer (ISWA).

Mrs. Myriam Laux of the Environmental Engineering 
study program was awarded this prize for her thesis on 
the modeling of future scenarios of water and waste-
water systems with the help of the simulation soft-
ware “LiWatool” developed by ifak. The work resulted 
as part of the German-Peruvian cooperation project 
- emerged from the “LiWa - Lima Water” that was co-
ordinated by ifak - Institute for Automation and Com-
munication Magdeburg. This work was supervised by 
Prof. Dr.-Ing. Steinmetz (ISWA).

Karl-Heinz-Hunken-study-prize

During the 88th Sanitary Engineering Colloquium 
(on 10.10.2013), Mr. Volker Köhler was awarded the  
Karl-Heinz-Hunken study prize for his diploma thesis 
with the title: “Oxidation of persistent organic nitrogen 
compounds by the EISENMANN UV-Fentox® process”.

Figure: 
Dipl.-Ing. Volker Köhler with the Karl-Heinz-Hunken 
Study Prize

88. Siedlungswasserwirtschaftliches Kolloquium 
(2013): „Management des urbanen Wasserhaushalts - 
mehr als nur Kanalnetzplanung“. Stuttgarter Berichte 
zur Siedlungswasserwirtschaft, Band 217, DIV Deut-
scher Industrieverlag GmbH, ISBN 978-3-8356-7123-2 

3. Stuttgarter Runde (2013): Kanalsanierung - Wer-
terhalt durch Wissensvorsprung“.Stuttgarter Berichte 
zur Siedlungswasserwirtschaft, Band 215, DIV Deut-
scher Industrieverlag GmbH, ISBN 978-3-8356-3474-9

27. Trinkwasserkolloquium (2013): „Trink-
wasserqualität und Gewässerschutz. Trink-
wasserverordnung, Gewasserschutzkonzepte, 
Spurenstoffe“. Stuttgarter Berichte zur Siedlungs-
wasserwirtschaft, Band 213, DIV Deutscher In-
dustrieverlag GmbH, ISBN 978-3-8356-3374-2

87. Siedlungswasserwirtschaftliches Kolloquium 
(2012): „Mikroschadstoffe und Nährstoffrückgewin-
nung - Praxiserfahrungen und Umsetzungspotenzial 
in der Abwasserreinigung“. Stuttgarter Berichte zur 
Siedlungswasserwirtschaft, Band 211, DIV Deutscher 
Industrieverlag GmbH, ISBN 978-3-8356-3361-2

26. Trinkwasserkolloquium (2012): „Wasserversor-
gung und Energie - Nutzungskonflikte; Management 
und Technik zur Optimierung der Energieeffizienz“. 
Stuttgarter Berichte zur Siedlungswasserwirtschaft, 
Band 209, DIV Deutscher Industrieverlag GmbH, ISBN 
978-3-8356-3320-9

Colloquia
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Friedrich und Elisabeth Boysen Foundation Prize

During the wellcoming ceremony of the first seme-
ster students of the University of Stuttgart „Avete  
Academici“ on October 14, 2013 Dr.-Ing. Iosif Mariakakis  
of the Chair of Sanitary Engineering and Water  
Recycling was awarded the Friedrich and Elizabeth 
Boysen Foundation prize for his dissertation „A two 
stage process for hydrogen and methane production 
by the fermentation of molasses“. The ceremony took 
place in Stuttgart in Hall songs.
The Friedrich and Elizabeth Boysen Foundation  
supports science and research in the field of environ-
mental engineering with a special focus on enginee-
ring solutions for the reduction of pollutants, noise 
and energy consumption. The Foundation honors to-
gether with  the University of Stuttgart outstanding  
dissertations of young scientists in the field of environ-
mental engineering with a prize worth 5,000 Euros.

Figure: Dr.-Ing. Iosif Mariakakis (upper row, 3rd from 
right), with the supervisor Ms. Prof. Heidrun Steinmetz 
(upper row, 4th from right) and the Chairman Vorsit-
zenden of the Friedrich und Elisabeth Boysen-Founda-
tion, Mr. Prof. Stefanos Fasoulas (upper row, second 
from right) together with all awardees of the event 
(Foto, University of Stuttgart).

Re-Water Braunschweig Future Award

In the course of the 4th international symposium Re-
Water 2013 (7 November 2013), the ‘Future award 
Re-Water Braunschweig’, endowed with 10.000,-- Eu-
ros, was awarded the cooperation team of University 
of Stuttgart (ISWA/AWT), Fraunhofer Institute for Si-
licate Research ISC, University of Würzburg (Matsyn) 
and KIT (IFG) for their presentation “Phosphate reco-
very from wastewater with engineered composite par-
ticles using magnetic separation”.

Plants need amongst others phosphorus, nitrogen and 
water to grow. Experts agree: In a few decades the 
usable reserves of elements like phosphorus will run 
short and will become more valuable and expensive. 
The consequence: The worldwide increasing demand 
for food cannot be covered anymore, and accordingly 
products will become more expensive. By consumption 
of food humans ingest phosphorus, but egest a signifi-
cant part of it unused. This part is found in wastewater. 
It is necessary to use this steadily available source and 
to recover ‘clean’ secondary phosphorus from it, to 
provide the agriculture with a safe fertilizer and hence 
to counteract the scarcity of this essential element.

The project team has successfully developed a pro-
cess to recover phosphate dissolved in water. For this 
purpose magnetically separable composite particles 
have been engineered, whose surface was modified to 
be able to bond dissolved phosphate. The adsorbed 
phosphate can also be desorbed in a washing solution, 
and the particles can be reused in the process. The 
washing solution contains the concentrated usable se-
condary phosphate.

The awardees from ISWA are Mrs. Dipl.-Ing. Asya 
Drenkova-Tihtan, Mr. Dipl.-Ing. Carsten Meyer and 
Mrs. Prof. Dr.-Ing. Heidrun Steinmetz.

Figure:
Representatives of the awardees: Dr. Karl-Sebastian 
Mandel, Asya Drenkova-Tuhtan, Dr. Carsten Geller-
mann, Prof. Dr. Heidrun Steinmetz (l. to r.)
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Indepentant Study

Thesis (Bachelor)

Phosphorus recovery in form of struvit using and 
FBR-Operating with synthetic wastewater under 
pH 7,4
Laski, Eleni (2013) (WASTE)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. C. Meyer RBM

Risk assessment for drinking water quality in 
two sub-catchments in the Nabanhe National 
Nature Reserve
Lu, Songlin (2013) (WAREM) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz,  
Dipl.-Ing. R. Minke AOR

Interaction of Groundwater and Urban Drainage 
Systems 
Mendizabal, Sinda Caroline (2013) (WASTE) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dr.-Ing. U. Dittmer

Optimisation of the control system for the  
aeration tank
Rivas-González, Jesús-Alberto (2012) (WASTE)
Supervisor: Prof. Dr.-Ing. H. Steinmetz,  
Dipl.-Ing. P. Maurer

  

2013

Elimiation fo free chlorine in effluent of a UV/
chlorine AOP application by means of hydrogen 
peroxide, sodium thiosulfate and sodium sulfit 
Bastron, Dimitri (2013) (environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz,
Dipl.-Ing. R. Minke AOR

Analysis and Optimisation of two pilot-scale fil-
tration plants for the removal of coarse and fine 
particles from high pressure fluid media
Eshaghi, Pedram (2013) (environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Abtrennung von Pulveraktivkohle unter Ver-
wendung eines 1-Zoll-Hydrozyklons – Unter-
suchung zur Steigerung des Abscheidegrades
Garten Cuezva, Alexandra (2013) 
(environmental engineering) 
Supervisor:  Prof. / Universidade Regional de Blumenau  
Dr.-Ing. U. Menzel, Dipl.-Ing. S. Platz, M.Sc.

Strategy to determine and reduce water losses - 
case study city of Wehr 
Gutsche, Kristopher (2013) (environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Assessment of different techniques for the treat-
ment of the return flow from sludge treatment at 
wastewater treatment plant Bietigheim
Neumeister, Sandra (2013)  
(environmental engineering)  
Supervisor: Prof. Dr.-Ing. H. Steinmetz,  
Dipl.-Ing. C. Meyer RBM

 
Optimizing energy consumption and pumping 
operation in water supply - Case study Zweck-
verband Härtsfeld-Albuch-Wasserversorgung
Türk, Katharina (2013) (environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Lab-scale experiments examining the elemination  
of phosphonates by means of Mn²+ and molecular 
oxygen as well as flocculation with metal salts
Vavelidou, Anastasia (2013)  
(environmental engineering) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

2012
 

Untersuchung an einer Kreislaufwaschanlage 
zur Reinigung von Schienenfahrzeugen
Fink, Thomas (2012) (environmental engineering)
Supervisor: Prof. / Universidade Regional de Blumenau 
Dr.-Ing. U. Menzel, Dipl.-Ing. S. Platz, M.Sc.

 
Untersuchung der Abtrennung von Pulveraktiv-
kohle mittels Hydrozyklonen
Papenheim, Mirka (2012) (environmental engineering)
Supervisor:  Prof. / Universidade Regional de Blume-
nau Dr.-Ing. U. Menzel, Dipl.-Ing. S. Platz, M.Sc.

Behandlung industieller Prozesswasser mittels 
Membranbelebungsreaktor
Schöllhorn, Jürgen (2012) (environmental engineering)
Supervisor:  Prof. / Universidade Regional de Blumenau 
Dr.-Ing. U. Menzel, Dipl.-Ing. T. Pittmann
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Thesis (Diploma)
2013

Experiments and basic investigations for dis-
continuous feed of digesters
Bauer, Patrick (2013) (environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. P. Maurer

Vorstudie zur Planung einer Retentionsboden-
filteranlage zur weitergehenden Mischwasser-
behandlung in Wilhelmshaven
Belz, Merle (2013) (environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dr.-Ing. U. Dittmer

Studies on metal complexation during Struvite 
precipitation
Czernoch, Benjamin (2013) (environmental engineering) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. C. Meyer RBM

Untersuchungen zum Einsatz von Membran- 
verfahren zur Aufbereitung von Altbeizsäuren
Duppel, Markus (2013) (environmental engineering)
Supervisor:  Prof. / Universidade Regional de Blumenau / 
Dr.-Ing. U. Menzel, Dipl.-Ing. T. Pittmann

Untersuchung der Parameter Temperatur,  
pH-Wert und hydraulische Aufenthaltszeit für 
die Selektion einer Mischkultur zur Herstellung 
von Polyhyxdroxyalkanoaten aus kommunalen 
Abwässern
Gasior, Anna (2013) (environmental engineering) 
Supervisor:  Prof. / Universidade Regional de Blumenau /  
Dr.-Ing. U. Menzel, Dr.-Ing. K. Fischer, 
Dipl.-Ing. T. Pittmann

Development of an adapted decentralized waste-
water treatment concept in the city of Raipur, 
India
Gold, Moritz (2013) (environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. C. Meyer RBM

Energy-recovery by turbine at water supply  
company Zweckverband Landeswasserversor-
gung – Case-study: Shaft „Fürstenhügel“ near 
city of Ludwigsburg
Hambsch, Michael (2013) (environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Optimization of the cleaning cycles of drinking 
water reservoirs - case study  EnBW Regional AG 
Stuttgart 
Hammer, Stefanie (2013) (environmental engineering) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Abtrennung von Pulveraktivkohle sowie gelösten  
und partikulären Reststoffen aus Abwasser 
mittels Elektroakkumulation – Betrieb einer  
Laboranlage
Hummel, Isabel (2013) (environmental engineering) 
Supervisor:  Prof. / Universidade Regio-
nal de Blumenau / Dr.-Ing. U. Menzel, Dr.- 
Ing. K. Fischer, Dipl.-Ing. S. Platz, M.Sc.

Observations on the behaviour of phosphorous 
compounds during solvent extraction for the  
determination of fractions
Juretzka, Steffen (2013) (environmental engineering) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dr. rer. nat. B. Kuch

Vergleich einer klassischen druckbetriebenen 
Rohrbündelmembrananlage mit einem rotie-
renden Scheibenfiltersystem für die Standar-
disierung bei der Aufbereitung von Öl-Wasser-
Emulsionen
Klaschka, Benjamin (2013) (environmental engineering) 
Supervisor:  Prof. / Universidade Regional de Blumenau / 
Dr.-Ing. U. Menzel, Dipl.-Ing. T. Pittmann

Versuche zur Kreislaufschließung und Stoff-
strombilanzierung bei der Bioplastikproduktion 
von PHA-akkumulierenden Mischkulturen aus 
Belebtschlamm
Krucker, Bettina (2013) (environmental engineering) 
Supervisor:  Prof. / Universidade Regional de Blumenau / 
Dr.-Ing. U. Menzel, Dr.-Ing. K. Fischer, 
Dipl.-Ing. T. Pittmann

Untersuchung der Änderung der Filtrations- 
leistung von leitfähigen Membranen durch eine 
elektrisch induzierte Membranoberflächen- 
reaktion
Marquardt, Nadine (2013) (environmental engineering)
Supervisor: Prof. Dr.-Ing. Th. Hirth,  
Dipl.-Ing. R. Minke AOR

Betrachtungen zur Energie- und Kosteneffizienz 
bei der Wasserversorgung am Beispiel der Stadt-
werke Sindelfingen
Martin, Stefan (2013) (civil engineering)
Betreuer: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Quality aspects of recyclates from the phospho-
rus recovery
Monea, M. Cristina (2013) (environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. C. Meyer RBM
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Entwicklung und Untersuchung einer funktions-
fähigen und kostengünstigen biologischen Reini-
gungsstufe als Wasseraufbereitungsanlage für 
mineralölhaltige Abwässer aus Fahrzeugwasch-
anlagen
Otto, Nikolai (2013) (environmental engineering) 
Supervisor:  Prof. / Universidade Regional de Blumenau / 
Dr.-Ing. U. Menzel, Dr.-Ing. K. Fischer

Optimization of the Flux of an Anaerobic Memb-
rane Bioreactor for the Treatment of Industrial 
Wastewater Using a Rotating Disk Filter with 
PES-Membrane
Renz, Peter (2013) (environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Prof. Th. Hirth

Identification and description of the “natural  
state“ of a river in a tropical watershed in 
southern china (Xishuangbannan)
Trautvetter, Helene (2013) (Umweltschutztechnik)
Supervisor: Prof. Dr.-Ing. H. Steinmetz,
Dipl.-Ing. R. Minke AOR

Application and Assessment of different  
Detoxificationtechnologies für Industrial Waste-
water containing PBSM - Case study: Pilot-plant 
at Company CPC (Can Tho, Vietnam) 
Wasielewski, Stephan (2013)  
(environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Betriebsoptimierung eines Testfeldes ver- 
schiedener Pilotanlagen zur Entfernung von  
Pulveraktivkohle aus Abwässern
Zhang, Luwei (2013) (environmental engineering)
Supervisor:  Prof. / Universidade Regional de Blume-
nau / Dr.-Ing. U. Menzel, Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. S. Platz, M.Sc.

Langzeitversuche zur Selektion und zur Anrei-
cherung von PHA-akkumulierenden Mikroorga-
nismen aus Belebtschlamm
Zimmer, Sarah (2013) (environmental engineering)
Supervisor: Prof. / Universidade Regional de Blumenau /  
Dr.-Ing. U. Menzel, Dr.-Ing. K. Fischer, Dipl.-Ing. T. 
Pittmann 

2012

Assessment of the EssDe®-technology in compa-
rison to CSTR and it‘s possibility of reconstruction 
Abele, Steffen (2012) (environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. C. Meyer RBM 

Lab-scale-Investigation on the Elimination of 
Phosphonates
Baldangombo, Bayartsetseg (2012) (KIT-Karlsruhe)
Co-Supervisor: Dipl.-Ing. R. Minke AOR

Detecting malfunctions during normal operation 
of floating bed demineralization plants by exami-
ning the regeneration phases using continuous 
measurements
Barabosz, Martina (2012) (environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. C. Meyer RBM 

Climate Change Impacts upon Overflow Characte-
ristics in Combined Sewer Systems - Longterm 
Simulations using Synthetic Precipitation Time 
Series at different Locations across Baden- 
Württemberg
Beck, Thomas (2012) (environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dr.-Ing. U. Dittmer 

Hazard and risk assessment for the protection of 
drinking water source: Case study Burgberg
Burkert, Maren (2012) (Umweltschutztechnik)
Supervisor: Prof. H. Steinmetz; 
Dipl.-Ing. R. Minke AOR

Optimisation of the groundwater plant „Langen- 
horn“ for the co-treatment of humic matter  
containing deep groundwater
Eller, Michael (2012) (environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. C. Meyer RBM

Optimierung der Verfahrensparameter Aufent-
haltszeit und Entnahmemenge bei der acidogenen  
Fermentation im Hinblick auf die Bioplastik- 
produktion
Hagmann, Florian (2012) (environmental engineering)
Supervisor:  Prof. / Universidade Regional de Blumenau / 
Dr.-Ing. U. Menzel, Dr.-Ing. K. Fischer, 
Dipl.-Ing. T. Pittmann

Description of „dissolve unreactive phosphorus“ 
with particular reference to its relevance in efflu-
ents of municipal wastewater treatment plants
Hahn, Rebekka (2012) (environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR
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Oxidation of persistent organic nitrogen com-
pounds by the EISENMANN UV-Fentox® process
Köhler, Volker (2012) (environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dipl.-Ing. C. 
Meyer RBM

Bioplastikproduktion einer Reinkultur in Ab- 
hängigkeit der Feedkonzentration
Kowalski, Nadia (2012) (environmental engineering)
Supervisor:  Prof. / Universidade Regional de Blume-
nau / Dr.-Ing. U. Menzel, Dr. K. Fischer

Adaption of the urban water system to future 
developments - modeling of different options for 
Lima/Peru
Laux, Myriam (2012) (environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dr. rer. nat. J. Seidel, IWS

Biological hydrogen production by dark fermen-
tation of solid waste and wastewater
Lu, Liang (2012)(environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz,  Prof. / Univer-
sidade Regional de Blumenau / Dr.-Ing. U. Menzel

Chloride and sulfate pollution of the river Neckar  
with particular consideration of the use of  
chemical precipitants in Municipal Wastewater 
Treatment Plants 
Popp, Julia (2012) (environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Synthese von 5-Hydroxymethylfurfural unter 
Kreislaufführung des Prozesswassers
Raupp, Judith (2012) (environmental engineering)
Supervisor:  Prof. / Universidade Regional de Blumenau 
Dr.-Ing. U. Menzel, Prof. Dr. A. Kruse,
Dipl.-Ing. S. Platz, M.Sc.

Assessing the phosphorus recovery potential 
from sewage through process modelling
Reinhardt, Tobias David (2012) 
(environmental engineering) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. C. Meyer RBM 

Steigerung der Energieeffizienz durch energe-
tische Bezugsmengenoptimierung in der  
Stuttgarter Trinkwasserversorgung
Reisinger, Martin (2012) (environmental engineering)
Supervisor: Prof. Dr.-Ing. S. Wieprecht,  
Dipl.-Ing. R. Minke AOR

Decontamination of industrial wastewater  
containing pesticides in tropical climates: case 
study company CPC, Can Tho, Vietnam
Rott, Eduard (2012) (environmental engineering)
Supervisor: Prof. H. Steinmetz,
Dipl.-Ing. R. Minke AOR

Determination of a Powerbalance for a Water 
Supply Company - Case  Study Zweckverband 
Gäuwasserversorgung
Rudolf, Dirk (2012) (environmental engineering) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dipl.-Ing. R. 
Minke AOR

Untersuchung verschiedener Bedingungen für 
die Selektion einer PHA-akkumulierenden Kultur  
aus Belebtschlamm zur Produktion von Bio- 
plastik aus kommunalem Abwasser
Zawadski, Sophie (2012) (environmental engineering)
Supervisor:  Prof. / Universidade Regional de Blumenau  
Dr.-Ing. U. Menzel, Dr.-Ing. K. Fischer, 
Dipl.-Ing. T. Pittmann

Nitriterzeugung im Belebungssystem bei ver-
schiedenen Belüftungsarten (intermettierend / 
kontinuierlich)
Zehender, Marion (2012) (environmental engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. P. Maurer
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Master Thesis
2013

Comparison of trickling filter dimensioning  
methods
Abdolhay, Atefeh (2013) (WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. C. Meyer RBM

Phosphorus removal and recovery from municipal  
wastewater with the use of innovative particles
Andromachi, Melli (2013) (WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dipl.-Ing. C. 
Meyer RBM, Dipl.-Ing. A. Drenkova-Tuhtan, M.Sc.

Development of Treatment Schemes for Runoff 
Water for Different Applications
Baltazar Carreón, Arlett Lissett (2013) (WASTE) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Resource oriented wastewater treatment as  
sustainable solutions for per-urban and rural 
communities in Eastern Europe
Cerces, Alina Lucretia (2013) (WASTE) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dipl.-
Ing. C. Meyer RBM, J. Husemann, M.Sc., M.Eng.

Future sanitation concept scenarios: A theoreti-
cal and experimental approach in anaerobic CO-
digestion of blackwater
Chaoul, Georges (2013) (WASTE)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. C. Meyer RBM

Análise comparativa de sistema de aeração  
difusa e aeração mecânica em reator biológico 
de uma estação de tratamento de esgoto
Costa, Elisa Regina (2013) (MAUI)
Supervisor: Dr.-Ing. D. Neuffer

Effecitve Microorganisms (EMs) in the activated 
sludge, their effects in flocculation, sedimentation  
and microbial community
Cruz Guerrero, Beatriz Fernanda (2013) (WAREM)
Supervisor: Dr. rer. nat. S. U. Gerbersdorf, 
Prof. Dr.-Ing. H. Steinmetz

Leakage detection modeling in water supply  
networks 
Egbiki, Sunday (2013) (WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Estudo do potencial do reuso industrial de água 
não potável a partir de efluentes domésticos  
tratados

Faria Osório, Rafaela Cristiana (2013) (MAUI)
Supervisor: Dr.-Ing. D. Neuffer

Hydraulic calibration of a pressurized sewer  
system 
Iftekhar Zaman, Sunny (2013) (WASTE)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dr.-Ing. U. Dittmer

Avaliar a possibilidade da destinação de resídu-
os industriais gerados no brasil polo modelo de 
coprocessamento utilizado em fornos de clinque-
rização na alemanha
Janzen, Konrad Frank (2013) (MAUI)
Supervisor: Dr.-Ing. D. Neuffer

Development of an assessment tool for selecting  
sludge pre-treatment technologies in WWTP  
located in emerging economies
Karahaliloğlu, Arif (2013) (WASTE) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. C. Meyer RBM, K. Peña-Muñoz, M.Sc.

Urban Forms and Efficiency of Water Supply  
Systems in small towns of developing countries: 
A Case Study of Wenchi, Ghana
Kojo Boahoma, Alex (2013) (MIP)
Supervisor: Prof. Dr. Englmann, Dipl.-Ing. R. Minke AOR

Modeling of organic trace pollutants in River  
Körsch/Germany and River Naban/China
Krell, Eric (2013) (WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Analysis of climatic and stochastic variability 
when using synthetic precipitation time series in 
urban drainage modeling
Löfvendahl, Jennifer (2013) (WAREM) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dr.-Ing. U. Dittmer

Leakage Detection Modeling using Fuzzy-Logic 
and Artificial Neural Networks
Losa Diaz, Manuel Jesus (2013) (WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Assessment of Sludge Accumulation and Pit  
Filling Rates in Indonesia
Mills, Freya (2013) (WAREM) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz

Anaerobic Digestion of Black Water With Various 
Co-Substrates in Eudiometer Scale
Pera, Ana Karenina (2013) (WASTE) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dr.-Ing. U. Dittmer
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Análise dos instrumentos de sanção premial e 
os resultados de sua aplicação no Paraná e em 
Baden-Württemberg
Schoenberger Ávila, Caroline (2013) (MAUI) 
Supervisor: Dr.-Ing. D. Neuffer

Effect of ph on the activated carbon adsorption 
of residual organic substances from wastewater 
effluent
Shoar, Behnaz (2013) (WASTE) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dr.-Ing. St. Metzger

Biological Phosphorous Removal in Wastewater 
Treatment
Wittke, Nina (2013) (WAREM) (abroad Norway)
Supervisor: Prof. Dr.-Ing. H. Steinmetz
 
2012

Control of Combined Sewer Overflow Tanks with 
Comutational Fluid Dynamics Simulation Method
Baltacioglu, Turkan Burcin (2012) (WASTE) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dr.-Ing. U. Dittmer

Propostas de gestão para manutenção e conser-
vação ambiental da faixa do gasoduto Urucu – 
Manaus
Copetti, José Sandro (2012) (MAUI) 
Supervisor:  Prof. / Universidade Regional de Blume-
nau Dr.-Ing. U. Menzel, Dr.-Ing. K. Amaral, M.Sc. Dipl.-
Ing. S. M. Queiroz

Método de avaliação de impacto ambiental  
alfanumérico como ferramenta a serutilizada em 
prognósticos de estudos ambientais
da Graça Mendes Araujo, Priscila (2012) (MAUI)
Supervisor: Dr.-Ing. K. Amaral 

Avaliação da cloração de efluentes e os impactos  
para a geração de compostos orgânicos  
halogenados 
Handa, Rosangela Mitiyo (2012) (MAUI)
Supervisor: Dr.-Ing. D. Neuffer 

Optimization of the operation of a SBR-plant by 
means of measurement control strategies on the 
example of the pilot waste water treatment plant 
in Darkhan, Monlgolia
Heppler, Jörn (2012) (WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dr.-Ing. U. Dittmer

Sensitivity analysis of SWMM pollutant buildup- 
wash off parameters and model calibration  
under limited data availability
Iosifidis, Filipos (2012) (WAREM)

Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Prof. S. Wieprecht

Removal of powdered activated carbon (PAC) 
and micropollutants from communal wastewa-
ter, focusing on the PAC-sludge recirculation
Koklas, Antonios (2012) (WAREM)
Supervisor:  Prof. / Universidade Regional de Blume-
nau Dr.-Ing. U. Menzel, Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. S. Platz, M.Sc.

Technological Solutions and planning tools for 
coping with water scarcity in the lima metro-
politan area
Mcelhinney, Kara Jean (2012) (WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Prof. Dr.-Ing. S. Wieprecht

Greywater recycling and reuse
Mousavizadeh Koshkshazi, Seyed Farzin (2012) 
(WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz,  Prof. / Univer-
sidade Regional de Blumenau Dr.-Ing. Uwe Menzel

Samaúma II Project: Design and Specification of 
a Waste Water Treatment System for a School 
Boat for the Amazon River
Padilha, William (2012) (WAREM)
Supervisor:  Prof. / Universidade Regional de Blume-
nau Dr.-Ing. U. Menzel, Dipl.-Ing. S. Platz, M.Sc.

Removal of powdered activated carbon (PAC) 
and micropollutants from wastewater by filtra-
tion processes
Runaf, Md. Samnoon (2012) (WASTE)
Supervisor:  Prof. / Universidade Regional de Blumenau  
Dr.-Ing. U. Menzel, Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. S. Platz, M.Sc.

Design and Modelling of H-Batch System
Venkata-Ramesh-Varma, Saagi (2012) (WASTE)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dr.-Ing. U. Dittmer

Determination of the settling velocity of pow-
dered activated carbon in aqueous media
Vu, Thi Phuong (2012) (WASTE)
Supervisor:  Prof. / Universidade Regional de Blume-
nau Dr.-Ing. U. Menzel, Dipl.-Ing. S. Platz, M.Sc.

Evaluation of Measurement Data of the Goesdorf 
Catchment Concerning Quality and Correct- 
ability
Ziegler, Anita (2012) (WASTE)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dr.-Ing. U. Dittmer
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Dissertation

2013

Antakyalı, Demet Özgül (2013): An Evaluation 
of Integrated Wastewater and Solid Waste Ma-
nagement in Large Tourist Resorts. 
Faculty 2: Civil and Environmental Engineering of the 
Univerty of Stuttgart.
Report: Prof. Dr.-Ing. Heidrun Steinmetz (ISWA),  
Prof. Dr.-Ing. Johannes Pinnekamp (RWTH Aachen), 
Stuttgarter Berichte zur Siedlungswasserwirtschaft in 
process. 
Abstract
Many regions of the Earth experience the problem of 
temporary water scarcity or insufficient water quali-
ty. This is a particular issue in tourism regions, which 
are often located in sunny and arid zones with limited 
water availability far from the urban environmental in-
frastructures for water supply as well as wastewater 
and solid waste disposal. Fulfilling the tourists’ expec-
tations, such as swimming pool, frequent showering 
and green garden, results in a significantly high speci-
fic water use. Moreover large amounts of biodegrada-
ble solid wastes (e.g. food waste, garden waste) are 
generated, which require disposal. The seasonality of 
tourism constitutes an additional challenge for the di-
mensioning of the infrastructures. Thus new, sustaina-
ble concepts are necessary to deal with the water and 
waste issues in tourism regions.
The decentralisation and modularisation of the environ- 
mental infrastructure can contribute to the solution  
of the problems. Yet the experience shows that there  
is no generally valid answer to the question as to 
whether a decentralised or a centralised system is 
more appropriate from the economic and environmen-
tal point of view. Thus each case must be assessed 
individually.
This dissertation considers the infrastructures for 
wastewater and solid waste disposal within a decen-
tralised integrated concept for large tourist resorts  
based on a case study, which was conducted in a holi-
day resort in Turkey. It aims on one hand’s side at the 
derivation of design values from on-site investigations 
and measurements, and on the other side at the de-
velopment of an evaluation tool, which can assist the 
operators and designers for making decisions under 
local conditions whether the connection to a centrali-
sed or to a decentralised system is economically and 
environmentally reasonable.
The goal of the practical investigations within the case 
study was to treat the wastewater in a membrane bio-
reactor to a degree to be reused for irrigation purposes 
and co-ferment the sewage sludge generated during 
the wastewater treatment with the organic wastes in 
an anaerobic reactor in order to recover methane gas 
as an energy source and at the same time to reduce 
the solid waste volume to be disposed.

The experiences resulted from the case study and the 
conventional specific design values for the infrastruc-
ture of wastewater and solid waste disposal constituted  
a base for the creation of an evaluation pattern for 
decision making in tourist resorts. The evaluation pa-
rameters include monetary and non-monetary para-
meter. Monetary parameters are determined as costs 
and benefits prior to the quantification and net costs 
are calculated. For the overall evaluation of monetary 
and non-monetary parameter, multi-criteria assess-
ment in form of Utility Theory and Electre were used, 
where the calculated costs constituted one of the eva-
luation criteria. Finally in order to bring the proposed 
assessment in a tangible ground, it was applied on the 
case study. 
This work contributes to the knowledge regarding the 
applicability of decentralised systems in tourist resorts 
under different considerations and presents an assess-
ment approach from a combined viewpoint of enginee-
ring, finances and multi-criteria decision making.

Mariakakis, Iosif (2013): A two stage process 
for hydrogen and methane production by the fer-
mentation of molasses
Faculty 2: Civil and Environmental Engineering of the 
Univerty of Stuttgart.
Report: Prof. Dr.-Ing. Heidrun Steinmetz (ISWA),  
Prof. Dr.-Ing. R. Widmann (Universität Duisburg- 
Essen). Stuttgarter Berichte zur Siedlungswasserwirt-
schaft, Band 216. 
Abstract
Hydrogen can reduce the dependency on fossil fuel and 
contribute to the solution of environmental issues rela-
ted to the production, conversion and utilization of en-
ergy if produced in a sustainable way. Biological H2 pro-
duction technologies are more environmental benign  
and not as energy intensive as the electrochemical and 
thermo-chemical processes, since they are carried out 
under ambient temperature and pressure conditions. 
The most promising among them, is that of dark fer-
mentation due to its higher rate of H2 evolution. It is 
based on the technology of anaerobic fermentation, 
which is being used since decades in large-scale for the 
production of biogas and as a wastewater treatment 
process in anaerobic digestion of sewage sludges. The 
optimization of H2 production as distinct anaerobic 
process in terms of yield maximization and process 
stability with complex substrates have not been yet 
accomplished.
This work focused on the assessment of the potential 
of the integration of H2 production by dark fermenta-
tion into the anaerobic fermentation of waste streams 
by systematically investigating the process parameters 
and hence complementing the research gap between 
the copious findings of the bench scale testing present 
in literature and the first pilot-plant applications.



28

Institute for Sanitary Engineering, Water Quality and Solid Waste Management

Biological hydrogen production is complicated in terms 
of biological processes and microbial species involved 
and can be influenced by a diversity of environmental 
conditions. The most important are the inoculum, the 
inoculum’s pre-treatment, the substrates, additives for 
its enhancement, the reactor configuration and the re-
actor operation parameters like pH, HRT, OLR and H2 
partial pressure.
The batch experiments in a 5 L bench-scale aiming at 
the assessment of the capability of different complex 
substrates for H2 production showed that municipal  
sewage sludges possess low potential for H2 production.  
On the contrary, WW streams of the food industry have 
exhibited a good potential. Wastewater of the sugar re-
fining and process WW of milk industry could produce  
up to 81 mLN H2/g  COD and 79 mLN H2/g COD,  
respectively. The production of H2 out of the sugar WW 
indicated that carbohydrate deficient substrates are 
also suitable. 
Further experiments with mono-substrate (molasses) 
aimed at the assessment of the stability of reactor ope-
ration and the determination of an optimum HRT-OLR 
range, as long as the application of suitable measures 
for the enhancement of H2 production. The maximum 
H2 yield of 1.53 mol H2/mol hexose was obtained for 
OLR of 36.1 g sucrose/(L∙d) and HRT of 1.0 d. A sui-
table range of combination of these parameters for H2 
production by molasses at pH 5.5 and temperature 
of 37 ºC has been proposed. The successful operati-
on for 200 d with molasses was achieved, which was 
terminated only due to time constraints, even though 
the fluctuations in biogas production rate could not be 
overcome.
H2 production by mixed acid fermentation has been 
carried out parallel to lactic acid metabolism. Molecular  
biological analyses (PCR-DGGE) undertaken for the 
determination of the bacterial population under the 
various process conditions, showed the co-existence 
of H2 producing Clostridium species with LAB bacteria, 
which seems to be unavoidable, even for extensive pre-
treatment of the seed sludge or for very short HRTs. 
LAB influence the system primarily by consuming the 
substrate available for H2 production and producing 
CO2 during heterolactic fermentation that deteriorates 
biogas quality. H2 production has been demonstrated to 
be inhibited at COD concentrations higher than 45 g/L.  
When the HRT is shorter than 1 d, clostridial metabo-
lism starts to dominate over LAB metabolism. In this 
case, it seems that LAB are complementary to the clo-
stridia by supplying certain genera that are capable 
of performing secondary fermentation with substrate 
and/or by removing the residual dissolved oxygen 
from the system and establishing an appropriate mili-
eu for the growth of clostridia.
In some phases of the continuous operation the imple-
mentation of the simplified stoichiometries of glucose 

fermentation proposed for H2 production resulted to 
implausible outcomes. In conjunction with the repea-
tedly identification of microorganisms capable of per-
forming secondary fermentation it can be postulated 
that the stoichiometries proposed for H2 production 
are not sufficient to comprehensively describe H2 pro-
ducing systems.
Energy analysis showed that the energy generated 
by a single stage configuration producing only H2 was 
insufficient to be self-sustainable. The coupling of H2 
and CH4 production with molasses as substrate in a 
CSTR-CSTR configuration was demonstrated, though 
to be successful and energetically favorable. Sludge 
stabilization after the 2nd stage of the methanogenesis 
was almost complete, methanogenesis could naturally 
propagate itself without the addition of alkalinity and 
the total energy content in comparison to single stage 
methanogenesis was increased by 10%. The maximum 
methane yield of app. 0.35 mN3 CH4 /kg CODinflow was 
reached for HRT of 15 d and OLR of 1.5 g COD/(L∙d).  
A two-stage configuration operated with the optimum 
parameters as derived by this work would result to an 
increase of up to 17% on the electric energy gained 
in comparison to a conventional singe stage biogas 
plant.
Biological hydrogen production by dark fermentati-
on coupled to a downstream methane production is 
a promising technology. With relatively low additional 
technical effort it can contribute to the increase of the 
produced electrical energy if combined with fuel cells 
making it an attractive supplementation of existing  
biogas plants.

2012

Gebrie, Geremew Sahilu (2012): Integrated  
Decision Support Tools for Rural Water Supply 
based on Ethopian Case-Studies
Faculty 2: Civil and Environmental Engineering of the 
Univerty of Stuttgart.
Report: Prof. Dr.-Ing. Heidrun Steinmetz (ISWA),  
PD Dr.-Ing. Walter Marx (IWS Stuttgart). Stuttgarter 
Berichte zur Siedlungswasserwirtschaft, Band 210.
Abstract
The objective of this research has been to develop an 
integrated decision support tool for rural water supply 
based on Ethiopian case-studies. In order to achieve 
this objective primary data were collected from 100 
rural water supply schemes of three regions of Ethi-
opia. Secondary data were also gathered over 36000 
rural water supply schemes located in four regions of 
Ethiopia. These data has been analyzed in order to 
develop the decision support tools. 
The author emphasizes that a scheme-based integrated  
approach is required to ensure sustainability of a  
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rural water supply service. Accordingly, a three-stage 
scheme based integrated decision support model has 
been developed. In the first step, two cost estimation  
equations have been formulated based on exponential  
and linear regression methods for schemes at spot 
and with distribution respectively.  At the second 
step, a Multi-Criteria Analysis composite programming 
tool based on two objectives – planning and physical  
development and sustainable operation and manage-
ment of schemes - was designed. Utilizing this tool, 
nine indexes were determined from aggregation of 53 
quantitative and qualitative indicators to select among 
six alternative scheme types or evaluate existing ones. 
Integration of indexes shows that among the six types  
of schemes considered in developing decision support  
tools, spring with gravity distribution scores the highest  
sustainability index and a maximum of total evaluation  
points. On the final third step, system dynamics mode-
ling that predicts the performance of a scheme through 
time shows that for a given number of beneficiaries, 
scheme performance highly depends on consumption  
pattern, population growth, scheme cost, scheme 
yield, tariff, income of beneficiaries and sustainability 
index.

The author, in availing an integrated model as a  
decision support tool for planners and engineers has 
found that the current consumption quantities and 
tariff models of covering only operation and mainte-
nance cost for rural water supply would not guarantee 
sustainable and effective achievement of the Millen-
nium Development Goals and national development 
goals. Therefore there should be a gradual shift from 
spot sources to schemes with distribution in order to 
fulfill the required volume of water.  A similar step is 
also necessary to move from a policy of a tariff based 
only on operation and maintenance cost to that which 
includes cost recovery. The integrated model clearly 
demonstrates what could be the effect of increasing  
or decreasing consumption on key parameters of  
rural water supply system: scheme yield, health impact,  
income and long term sustainability. However, further  
research is required to investigate on how this  
paradigm policy shift could be realized.

Kujawski, Olaf Jerzy (2012): Entwicklung eines 
anlagenweiten Steuerungs- und Regelungskon-
zeptes für Biogasanlagen
Faculty 2: Civil and Environmental Engineering of the 
Univerty of Stuttgart.
Report: Prof. Dr.-Ing. Heidrun Steinmetz (ISWA), Prof. 
Dr.-Ing. Karl-Heinz Rosenwinkel, Leibniz Universität  
Hannover. Stuttgarter Berichte zur Siedlungswasser-
wirtschaft, Band 214.
Abstract
Within the scope of this thesis, a plant-wide control 

concept for biogas plants based on a comprehensive 
analysis of the measurement technique and the opera-
tion of three full-scale biogas plants are presented.
At the beginning, backgrounds of the biogas technology  
on the basis of a comprehensive literature review 
are presented. They include the description of the  
development of biogas technology, the microbiology,  
backgrounds of anaerobic digestion, the process 
technology for biogas plants, parameters for process  
control of biogas plants, biogas and methane yield of 
the various substrates, mathematical models of an-
aerobic processes as well as the state of the instru-
mentation and control technology at biogas plants. 
Within the scope of the literature review, problems 
and shortcomings of previously developed instrumen-
tation and control systems in biogas plants are identi-
fied and compiled. Closing the chapter conclusions are 
drawn and on this basis the objective of this thesis is  
established.
The chapter materials and methods includes the  
description of biogas plants, used data and research 
methods. Among them, there are following methods 
of particular importance, which have been developed  
especially for the purpose of the thesis. The first  
method investigates mixing process with the help of 
32 temperature sensors installed in the fermenter 
of a biogas plant at various locations. The second  
method investigates mixing process in the digester 
with the help of conductivity measurement of the  
digested sludge and the last method investigates  
mixing process in the digester with the help of the 
density of the digested sludge measured by means of 
an adjustable pressure sensor. Furthermore, mathe-
matical model  based on mass and nitrogen balances 
was developed. The aim of this model is to support 
data analysis and development of software sensors for 
plant-wide control for biogas plants.
Afterwards, the chapter on system analysis of biogas 
plants shows among other results of the investigation 
of the mixing of the reactor contents with respect to the 
temperature distribution, degassing of digested sludge 
and representativeness of the sample. Moreover, the 
results of many measurement techniques in practical  
use in biogas plants are compared and discussed. 
Here, the measurement methods were selected which 
are suitable for the monitoring and controlling of bio-
gas plants. This chapter includes also analysis of the 
plant operating data regarding the measurement of 
material flow and the calculation of the energy and 
biogas yield. Finally, the results of simulation (which 
was developed as a part of this thesis) for parameters:  
methane and biogas production, the ammonium  
nitrogen concentration, volatile organic acids, the dry  
matter concentration in the sludge are presented, and 
with real results of the biogas plants compared.
The results which were achieved and presented in 
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chapter system analysis of biogas plants contribute 
largely to the development of the plant-wide control.
In the chapter design of a plant-wide control for biogas 
plants, the concept of plant-wide control was introduced.  
It is based on three essential components of the  
control systems, which were presented and developed 
particularly detailed:
• The control of substrate feeding 
• The control of Mixing
• The control of equipment for gas processing and 

storage

Locher, Christian Johannes (2012): Anaerobe 
Behandlung von Abwasserkonzentraten aus der 
Halbstofferzeugung von Papierfabriken
Faculty 2: Civil and Environmental Engineering of the 
Univerty of Stuttgart.
Report: Prof. Dr.-Ing. Heidrun Steinmetz (ISWA),  
Prof. Dr. Dr. Helmut Kroiss. Stuttgarter Berichte zur 
Siedlungswasserwirtschaft, Band 212.
Abstract
In paper manufacturing a large amount of freshwater 
is required, therefore a large volume of wastewater is 
produced. Although, through closed cycles, the mean 
specific wastewater volume in Germany in the last  
decades has been significantly reduced, a further  
reduction seems only possible with a process-integrated  
removal of dissolved and undissolved organic load 
to achieve a quality of circulation water that will not  
impact the product quality.
In this study a new treatment concept was developed, 
in which the wastewater from the mechanical pulp and 
recycling fibre production was introduced into a two-
stage membrane treatment (ultrafiltration and nano-
filtration). The produced permeate can then be used 
as a freshwater substitute in suitable locations, while 
the concentrate requires additional treatment.
The primary objective of this study was to determine  
the anaerobic degradability of the concentrates,  
resulting from the two-stage membrane treatment. 
For the experiments wastewater from the mechanical  
pulp and recycle fibre production of different  
paper mills was transported to the Institute for  
Sanitary Engineering, Water Quality and Solid Waste  
Management (ISWA) and concentrated in a two-stage  
membrane.
In the anaerobic batch mode experiments, the in- 
dividual concentrates were treated separately. It was 
found that the concentrates from nanofiltration were 
more degradable than the concentrates from ultrafil-
tration. To assess the long term behavior, continuous  
experiments were then conducted, in which the  
concentrates from the different membrane stages 
were mixed. In addition to the assessment of an- 
aerobic degradation, the influence of other accumulated  
substances (sludge, sulphate, calcium) on the an- 

aerobic process was also investigated. Further, diffe-
rent boundary conditions (temperature, pH, organic 
loading rate) were varied systematically to assess 
their influence on the degradation process.
Though a parallel evaluation of the treatment  
concept with respect to degradation, energy and cost  
effectiveness, it was found this method is suitable for 
the treatment of thermo mechanical pulp (TMP) waste-
water. The treatment of deinking-wastewater cannot  
be recommended due to the higher sulphate and  
calcium concentrations, more problems in the  
membrane treatment of the raw wastewater and a 
worse anaerobic degradability. 
Prior to application of this treatment concept, a  
detailed examination of the membrane treatment  
method and confirmation of the anaerobic degradability  
in semi-industrial experiments are necessary. 
Especially appropriate in water scarce regions, the 
fresh water consumption and the produced wastewater  
volumes could be reduced with the presented treat-
ment concept and adequate boundary conditions.
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2013

Binh, Ta Hoa (2013): Improving Nitrogen Remo-
val in Algal Waste Stabilisation Pond
Supervisor: Prof. Barjenbruch (TUBerlin)
Co-Supervisor: Prof. Dr.-Ing. H. Steinmetz (ISWA)

Martin Kieninger (2013): Studies at the Roto- 
Bioreactor about the application of biodegradable  
plastics in denitrification and elimination of  
organic pollutants in drinking water purification
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Co-Supervision of Dissertations

Kaufmann Alves, Inka (2012): Strategieentwick-
lung zur Integration ressourcenorientierter Ab-
wasserbewirtschaftung durch mathematische 
Optimierung
Supervisor: Theo G. Schmitt (TU Kaiserslautern)
Co-Supervisor: Prof. Dr.-Ing. H. Steinmetz (ISWA)

Knerr , Henning  (2012): Untersuchungen zur 
Zusammensetzung und zum Abbau von Schwarz-
wasser mittels des Belebungsverfahrens sowie 
zur Kinetik des heterotrophen und autotrophen 
Stoffwechsels
Supervisor: Theo G. Schmitt (TU Kaiserslautern)
Co-Supervisor: Prof. Dr.-Ing. H. Steinmetz (ISWA)

Telse, David (2012): Studying the contribution 
of urban areas to fine sediment and associated 
element contents in a river bed
Supervisor: Prof. Dr. D. Borchardt (TU Dresden)
Co-Supervisor: Prof. Dr.-Ing. H. Steinmetz (ISWA)
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The department „Wastewater Technology” teaches, researches and advises on the various areas of 
municipal wastewater treatment

Our main activities are the academic training of students in sanitary and environmental engineering, the re-
search on current issues in wastewater technology, the training of personnel for treatment plants/sewerage 
networks and the provision of independent advice to WWTP operators and engineers in all aspects of WWTP 
operation and planning. The aim of our training, research and consultancy work is to achieve sustainable  
water resources protection with respect to economic considerations.
Our department contributed to significant developments in the field of wastewater treatment in Germany.  
For example, in 1982, the first experiments on the separation of activated sludge by membranes took 
place at ISWA. This process gained more and more in importance. In current research projects we are  
dealing with innovative wastewater treatment processes, e.g. the detention of organic micro-pollutants 
(persistent organic pollutants) using granulated activated carbon in special filters, and the application  
potential of nanotechnology in wastewater treatment. Besides improvement of the treatment efficiency of 
sewage treatment plants, we develop and test strategies for the future use of energy and valuable material 
from wastewater and sewage sludge. Approaches to the closure of energy and material flow cycles are both 
the subject of basic rsearch and applied research. Current research topics include the production of secon-
dary fuels such as hydrogen from wastewater and the recovery of valuable materials such as the nutrients  
nitrogen and phosphorus from sewage sludge and wastewater.
But we also deal with problems related to the daily wastewater practice, such as the effects of extraneous water 
on the sewage treatment plant or the optimisation of phosphorus removal. We offer concepts and solutions.
We also carry out a wide range of educational activities and advanced training of foreign and local wastewa-
ter specialists. The long-term goal of our training courses is to enable the foreign WWTP personnel to achieve  
the same level of qualification as it is common in Germany. Hence, the continuously improving technical standards 
of foreign wastewater treatment plants can only be optimally used by properly qualified personnel. This training 
is also of great importance for opening up new markets for German companies, due to the fact that approved 
German technologies are communicated within the framework of such educational activities.

Wastewater Technology

Research topics:

• Nutrient recycling and wastewater 
reuse

• Energy potential of wastewater 
treatment plants

• Optimisation of phosphorus removal
• Removal of persistent organic mi-

cropollutants
• Biological hydrogen production
• Nanotechnology for wastewater 

treatment
• Fixed-bed processes for biological 

wastewater treatment (e.g. trickling 
filters)

• Wastewater disinfection
• Use of fuel cell technology in waste-

water treatment plants
• Process and plant optimisation
• Membrane processes for wastewater 

treatment
• Treatment of process water from 

sludge treatment
• Decentralised wastewater treatment
• Concepts for material flow-oriented 

and resource-economical urban wa-
ter management

• Oxygen transfer rate measurements
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Research

Financing Institution:

Bundesministerium für Bildung und Forschung (BMBF)

Contact:

Prof. Dr.-Ing. H. Steinmetz
Dipl.-Ing. C. Meyer, RBM
Lisa Magnusson, M.Sc.

Project partner:

GEA 2H Water Technologies GmbH, Hürth 

Duration:

01/2012 - 01/2016

Export-oriented research and development 
in the field of wastewater – validation of de-
sign algorithms on full-scale plants (EXPOVAL)

Project description - Trickling filters

Overall Project aim: 
To adjust German wastewater treatment plant  
dimensioning methods and recommendations for other 
climatic areas. 

Overall Project description:  
EXPOVAL is funded by the German ministry for  
research and development (BMBF) and is meant to 
strengthen the German export in the field of wastewater  
technology. The focus lies on municipal wastewater 
treatment and techniques that are internationally  
relevant. This is the second phase of the project where 
the dimensioning methods are to be validated at full-
scale treatment plants. In total, there are seven sub-
groups each specialized in a specific topic within waste-
water treatment. The seven sub-groups are: Activated 
sludge, aeration technology, trickling filter, anaerobic 
treatment, wastewater lagoon, sludge treatment and 
disinfection & water reuse.

Sub-project Trickling filters - Trickling filter technology: 
A trickling filter is a fixed-growth biofilm treatment  
system where the wastewater “trickles” through a 
media on which the biofilm grows. The wastewater 
is distributed at the top of the filter with the use of  
rotating distributor arms that can be either hydrauli-
cally or electrically driven. Oxygen is provided to the 
system through ventilation ports at the bottom of the 
filter.

Sub-project aim:  
The German standard for trickling filter design does 
not take temperature into consideration. It is based on 
data from German trickling filters and is not applicable 
for other conditions. For this reason it is necessary to 
develop and validate a practical dimensioning method 
for the design of trickling filters with the aim of carbon  
reduction and nitrification for countries with other  
climatic conditions than Germany. In addition,  
important operational parameters essential for an  
efficient operation of trickling filters are to be  
evaluated.

Large-scale measuring campaigns
During the project, it is planned to carry out four 
large-scale measuring campaigns at four different 
wastewater treatment plants (trickling filters) around 
the world. Two of these measuring campaigns were 
conducted during 2013 in Managua, Nicaragua and 
Dubai, UAE. During 2014/2015 measuring campaigns 
are scheduled in Batumi, Georgia and Walvis Bay,  
Namibia.

Figure: Trickling filter of the  
Managua WWTP

Projekt-Homepage: www.expoval.de
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BIBS - Exporting Vocational Training in Urban 
Water Management to India

The overall objective of the project is to develop a  
sustainable German-Indian partnership assigned with 
the task to train employees working in the field of 
environmental technology. During the course of the 
project vocational training modules will be developed  
for training in Indian urban water management.  
Training will be carried out along the lines of the  
German dual training system with the content modi-
fied to suit Indian conditions. The modular training 
courses will enable Indian training institutions to train 
their staff while meeting the requirements of urban 
water management, to go on to qualify and further 
train urban water management staff (train-the coach 
concept). 
The project is aimed at unskilled and semi-skilled  
workers as well as first year students with a basic  
knowledge of craftsmanship skills who will receive  
qualification and further training on site in the  
following fields: 
Transport, treatment and distribution of drinking water
Transport and purification of wastewater

Train-the-Trainer Concept
In line with the Train the Trainer approach, training will 
be offered in Germany to Indian trainers with know-
ledge of occupations in environmental technology. The 
training should deepen their specialist knowledge and 
teach them a variety of proven educational teaching 
methods so that the curricula once implemented  
on-site is in accordance with the needs of the  
recipients. The next step will be for the trainers to carry  
out the training modules in Pune under the guidance 
of their German instructors and check for applicability, 
and modify as needed.
Creating diversified (multiple) learning arrangements of 
this kind, requires the project partners to be intensively  
responsive both to the training requirements as well as 
to the cultural characteristics of the target groups. This 
will include taking into account the specific business 
and work culture of the Indian cooperation partners, 
and staff of the local wastewater treatment plants. 
Additionally, there is the special challenge of training 
staff in their respective local languages and includes 
taking into account the possible lack of reading and 
writing skills which may be prevalent. Therefore, the  
project has also the goal of using innovative and  
pictorial learning environments to visually enrich the 
training with real, physical models and virtual models 
(eg 3D simulations in the ServLab) in order to qualify 
the target group in terms of action-oriented teaching.

Figure.: ServLab- Training

Figure.:Physical Model

Financing Institution:

Bundesministerium für Bildung und Forschung

Contact:

Prof. Dr.-Ing. H. Steinmetz
Dipl.-Ing. Peter Maurer

Project partner:

VESBE e.V., Hennef
Universität Stuttgart, Institut für Arbeitswissen-
schaft  und Technologiemanagement (IAO)

Duration:

06/2013 – 5/2016
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Financing Institution:

BMBF (Funding program „Intelligent and multifunc-
tional infrastructure systems for a sustainable wa-
ter supply and sanitation“) via Project Management 
Jülich GmbH

Contact:

Prof. Dr.-Ing. H. Steinmetz
Dipl.-Ing. Carsten Meyer
Dr. Angela Boley

Project partner:

ifak e.V. Magdeburg (ifak)
Weber-Ingenieure GmbH
Stadtentwässerung Pforzheim 
Abwasserverband Steinlach-Wiesaz

Duration:

06/2013 - 05/2016

NoNitriNox - Design and operation of resource  
and energy efficient wastewater treatment 
plants with targeted prevention of environmental  
harmful emissions 
(joint research project: subproject 2)

The energy demand (power consumption) of waste-
water treatment plants has increased steadily over the 
past 50 years and is already a significant component 
of the energy requirements of local authorities. The  
energy consumption of wastewater treatment plants 
will further rise due to increased demands on the quality  
of the effluent in order to protect the waters against 
ammonium, phosphate and total nitrogen, as well as 
the removal of trace compounds. Therefore efforts are 
being made since years to minimize the energy require-
ment of waste water treatment plants. For example, 
control strategies are developed to reduce the power 
consumption for the aeration of the aerobic stage or to 
improve the efficiency of the denitrification.

In practice it appears that these measures can actually  
cause an improvement in energy efficiency. However,  
risks and disadvantages are visible. Besides from  
increasing the ammonium emissions and negative 
impacts on sludge stabilization, sedimentation and 
dewaterability of activated sludge, a risk exists also 
of increased emissions of nitrite, nitrous oxide (N2O) 
and methane. Nitrite emissions are classified as very 
critical both in terms of water pollution (fish toxicity) 
and in terms of the risk of microbiological purification 
processes in wastewater treatment plants (inhibitory  
effect on microorganisms) and therefore must be  
avoided. Nitrous oxide, for example, occurs with a  
decrease of the oxygen transfer and leads to green-
house gas emissions. Methane emissions play a role, 
particularly in anaerobic wastewater treatment pro-
cesses. The discharge of these substances significantly  
degrades the environmental performance of the waste-
water treatment plant.

Therefore the aim of the project is the development of 
planning tools and control concepts to achieve a cost-, 
resource- and energy-saving operation of wastewater  
treatment plants, which include a quantification and 
evaluation of nitrous oxide, nitrite and methane  
emissions. It is based on the development of a mathe-
matical simulation model to describe the nitrification  
and denitrification with the intermediates nitrite,  
nitrous oxide and CO2. In parallel, lab-scale batch tests, 
pilot-scale experiments in a model wastewater treat-
ment plant and large-scale measurements in three 
different wastewater treatment plants of the project 
partners are carried out. The basic model is then used 
to model the experimental plants and sewage treat-
ment plants involved, the measurement data provide 

verification and calibration of the models. Finally, an 
integrated optimized operational concept is developed 
and implemented, using the example of the treatment 
plants involved. With these experiences, a planning 
tool is created that integrates the insights acquired.

Fig.: Lab-scale Batchtests 
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ProESE - Practice-oriented Education in Sanitary  
Engineering 
ProEducat - Practice-oriented Education and 
Training in Water Technology 

Together with the University of Pretoria, University of 
Lima and Festo Didactic the goal of this Public-Private-
Partnership (PPP)  is to develop training courses in the 
field of environmental technologies.
During the course of the project vocational training 
modules will be developed for training in Indian urban  
water management. The modular training courses 
will enable the partner institutions to train their staff  
while meeting the requirements of urban water  
management, to go on to qualify and further train 
urban water management staff (train-the coach  
concept). 
The project is aimed at unskilled and semi-skilled  
workers with a basic knowledge of craftsmanship skills 
who will receive qualification and further training on 
site in the following fields: 
Transport, treatment and distribution of drinking water
Transport and purification of wastewater

The trainings will devide the very complex theory of 
Water Supply and Waste Water Treatment. Into unit 
operations whitch are more easy to understand. 
Courses for Water Treatment (f.e. precipitation,  
sedimentation, filtration, etc), Water Supply (f.e. use 
of pumps, storage systems) and Process Control (pres-
sure and flow measurement).

All these courses are easy adapted in a modular  
learning system supplied by Festo Didactic named  
Edukit PA. Within this, it is easy to teach practice  
oriented and it is easy for the students to transfer the 
learned topics into daily work. The use of this practice 

oriented learning systems increases the efficiency of 
learning.

Financing Institution:

GIZ – Festo Didactic 

Contact:

Prof. Dr.-Ing. H. Steinmetz
Dipl.-Ing. Peter Maurer

Project partner:

Festo Didactic &Co.KG, Denkendorf
Universität Pretoria, South Africa
Universidad de Ingeniero Lima, Peru
Land Baden Württemberg GAK Emmingen Liptingen
Gemeinde Emmingen-Liptingen
Dr.-Ing. Jedele und Partner GmbH, Stuttgart

Duration:

07/2011 – 12/2015
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Financing Institution:

Willy-Hager Stiftung
Carl-Zeiss-Stiftung

Contact:

Prof. Dr.-Ing. H. Steinmetz
Dipl.-Ing. C. Meyer, RBM
P. Wang, M.Sc

Duration:

02/2012 - 08/2014

Phosphorus recovery from industrial and  
municipal wastewater with a fluidized-bed- 
reactor

Phosphorus recovery from wastewater has drawn  
intensive attention in recent years due to the  
realization of the finiteness of phosphorus resources 
and the substantial amount of phosphorus contained 
in the wastewater. Precipitation and crystallization 
of the wastewater-containing phosphorus as struvite 
(MAP, MgNH4PO4•6H2O) with the fluidized bed reactor 
(FBR) is a promising phosphorus recovery technology 
because large MAP particles can be directly produced 
and used as fertilizer. Based on this background, this  
project was started in February 2012. The overall  
project aim is to get a profound understanding of MAP 
crystallization and aggregation processes in an FBR, 
and to implement this technology to recover phos-
phorus from industrial and municipal wastewater as 
large MAP particles. 

To achieve the project aim, a 3.3 L transparent lab-
scale FBR was built. Series of experiments with the 
FBR were conducted using synthetic wastewater and 
real wastewater from the Treatment Plant for Education  
and Research (LFKW). The results demonstrated that 
spherical pellets with diameters of 3 mm to 4 mm 
were produced from both synthetic and real waste-
water. The pellets were confirmed to be aggregates 
of MAP through composition and X-ray diffraction  
analysis. The morphology and hardness of the MAP 
pellets depended on the operation conditions which  
included e.g. pH, flow rate, operation time.

In the further work, the reactor design will be  
improved based on the gained results and a new  
reactor is to be built. More experiments will be  
conducted with the optimized reactor using other kinds 
of municipal and industrial wastewater.  
 

Figure: MAP pellets produced from synthetic waste-
water

Simultaneous mobile nutrient recovery and  
mobile sludge dewatering on sewage treatment 
plants

Phosphorus, an essential resource, will become  
increasingly scarce over the coming decades. Currently,  
it is almost exclusively obtained through the un- 
sustainable practice of mining geogenic phosphorus 
deposits. Furthermore, contamination by heavy metals 
such as cadmium and uranium is reducing the quality 
of phosphorus rock. Although sewage sludge has the  
greatest phosphorus recovery potential of all organic 
waste in Germany, concerns relating to the protection of 
soil and water have made the agricultural use of sewage  
sludge controversial and have initiated a search for  
alternative phosphorus recovery methods. Currently, 
sewage sludge is co-incinerated, which causes nutrients 
within the sludge to be removed from the natural cycle.

To support a sustainable use of primary phosphorus  
reserves and to bring forward the development of 
technologies for recovery of secondary phosphorus,  
the German Federal Ministry of the Environment is 
developing a new regulation for phosphorus recovery.  
The main aim is to prohibit the co-incineration of  
sewage sludge if it contains a certain amount of phos-
phorus. Due to the current lack of mono-incineration 
plants, the mono-incineration of all sewage sludge is 
presently unfeasible (there are currently three plants 
in Baden-Württemberg).

Increasingly, operators of sewage treatment plants 
turn to external service providers for mobile sludge 
dewatering in order to save additional investments 
and costs. A mobile sludge dewatering campaign could 
represent an approach to make the potential for phos-
phorus recovery accessible. The aim of the project is 
to develop a mobile system that enables the recovery 
of nutrients, particularly phosphorus, contained within 
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Application of granular activated carbon for the 
removal of persistent organic micropollutants 
(POPs) in continuously backwashed filters 

In advanced wastewater treatment targeting micro-
pollutants (persistent organic pollutants) the focus is 
amongst others on the adsorptive effect of activated 
carbon. The application of powdered activated carbon,  
which is directly added to the biologically treated 
wastewater in a dedicated process step (contact  
reactor), is favoured. After the adsorption process 
the carbon has to be removed from the wastewater, 
which is usually done by addition of precipitants and  
flocculants and subsequent sedimentation or filtration. 
Such adsorption stages are associated with relatively 
high costs, which constrain their realisation, especially 
on small and medium-sized sewage treatment plants. 

As a process alternative, granular activated carbon 
(GAC) could be applied instead of the powdered one. 
It partly shows comparable adsorptive effects and is 
applied in a fixed bed, which is passed by biologically 
treated wastewater. The loaded activated carbon will 
be replaced by a new one and externally regenerated,  
e. g. no precipitation or flocculation is needed for 

Financing Institution:

MSE-Schlammentwässerung GmbH, 
Karlsbad-Ittersbach

Contact:

Prof. Dr.-Ing. H. Steinmetz
Dipl.-Ing. C. Meyer, RBM
Dipl.-Ing. C. Monea

Project partner:

MSE-Schlammentwässerung GmbH, 
Karlsbad-Ittersbach 

Duration:

08/2013 - 07/2014

Figure: Annual mean load of total P in the sewage 
sludge

sewage sludge or rather sludge liquor. This mobile  
nutrient recovery system should be linked to mobile  
sludge dewatering but should also be suitable for  
stationary dewatering. For this, knowledge of the  
actual exploitable nutrient potential, another  
object of this study, is of importance. In theory,  
improving the nutrient recovery potential of waste-
water plants and examining its technical procedures, 
would require a study of every individual plant.  
However, this approach is unfeasible due to time 
and financial constraints. Thus, this study focussed 
on the collection and analysis of data from ten  
carefully selected, representative wastewater plants.
The treatment plants were selected based on the  
following criteria: size, treatment procedures, type of 
phosphorus elimination and composition of sewage 
water. Sewage treatment plants using the following 
techniques were analysed:

•  aeration basins
•  trickling filters 
•  sequencing batch reactors (SBR)

An analysis of the treatment plants demonstrated  
that the elimination of phosphorus was achieved  
by chemical precipitation and the sludge was  
thermally treated following anaerobic stabilization.  
This was the process observed in the sewage plants 
of Baden-Württemberg. The plants located out-
side Baden-Württemberg were found to conduct  
Bio-P-Removal in addition to chemical precipitation. 
Unlike the plants in Baden-Württemberg, the resul-
ting sludge was also used for agricultural purposes.

Company log books contained records of the phos- 
phorus loads of digested sludge for a one-year period. 
These log books provided a means of examining the  
actual exploitable phosphorus recovery potential. An 
analysis of phosphorous loads revealed a very hetero- 
geneous result. The figure shows the phosphorus loads 
in the sewage sludge of individual sewage treatment 
plants.

Following the collection and analysis of available  
company data, a field research campaign will be  
conducted in order to gain a more detailed data base 
of the current situation, and to create a resilient base 
for developing a mobile system for the recovery of 
phosphorus. 
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Financing Institution:

Ministerium für Umwelt, Klima und Energiewirtschaft 
Baden-Württemberg 

Contact:

Prof. Dr.-Ing. H. Steinmetz
Dipl.-Ing. Peter Maurer
Dipl.-Ing. Martina Barabosz

Project partner:

Dr.-Ing. Jedele und Partner GmbH (JuP), Stuttgart
Gemeinde Emmingen-Liptingen

Duration:

01/2012 - 06/2014

this technique. The application of existing rapid sand  
filters, in which sand can be replaced by granular  
activated carbon as a filter material, is a promising 
method, which is efficient and inexpensive. 

By applying a continuous filtration system, the  
functions of filtration (removal of suspended solids) 
and elimination of micropollutants (adsorption) could 
be fulfilled simultaneously in one tank. This is theo-
retically possible in the existing filter system of the 
sewage treatment plant Emmingen-Liptingen.

In order to investigate this alternative, a joint pro-
ject in association with the community of Emmingen-
Liptingen, the Institute for Sanitary Engineering of the 
University of Stuttgart (ISWA) and the engineering 
consultants Dr.-Ing. Jedele and Partner GmbH was  
initiated. 

The main objective of the work carried out by ISWA 
is to define boundary conditions in laboratory and 
semi-scale experiments, for the selection of granular 
carbon, in order to apply them in a continuously back-
washed Filter. 

The laboratory tests include the selection of a suita-
ble granular activated carbon based on selected sum  
parameters such as DOC (Dissolved Organic Carbon) 
and SAC (spectral adsorption coefficient). With these  
parameters it should be possible to estimate the  
adsorption rate and maximum load of the different  
investigated GACs. Further aspects are desorption  
behaviour of micropollutants as well as the maximum 
feed rate, flow velocity and abrasion resistance. The-
se investigations will be carried out on small lab-scale  
columns filled with granular activated carbon. 

Then, based on the results obtained from laboratory 
preliminary investigations, gained knowledge will be 
transferred to a semi-scale filter system in Büsnau at 
the Treatment Plant for Education and Research (LFKW) 
at which investigations for the operating method  
and the process optimisation are performed. For the 
implementation on large scale, the sand of one of the 
three continuously backwashed rapid sand filters on 
the wastewater treatment plant Emmingen-Liptingen 
will be replaced by granular activated carbon; after-
wards the filter will be operated parallel to the two  
rapid sand filters. The coordination of the large scale 
implementation, including the laboratory and semi 
scale investigations, is scientifically accompanied by 
ISWA.

In case of a successful verification, that such a system 
could be implemented in practice under economically  
reasonable conditions, an efficient and inexpensive 

Figure: Schematic of a continuously backwashed filter

method for the removal of micropollutants on small 
and medium-sized sewage treatment plants would be 
available. A major advantage would be that a majority 
of the required equipment, such as various filter sy-
stems already exist on most sewage treatment plants 
and just have to be modified or supplemented by fil-
ter cells. This could reduce the necessary investment  
costs for an additional treatment step significantly.
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Financing Institution:

Baden-Württemberg Stiftung gGmbH

Contact:

Prof. Dr.-Ing. H. Steinmetz 
Prof. Dr. rer. nat. habil. J. Metzger
Dipl.-Ing. RBM C. Meyer
Dipl.-Ing. A. Drenkova-Tuhtan, M.Sc

Project partner:

Fraunhofer-Institut für Silicatforschung (ISC), Au-
ßenstelle Bronnbach;
Institut für Arbeitswissenschaft (IAT), Universität 
Stuttgart

Duration:

11/2010 - 10/2013

Development of functionalized micro-particles 
for the recovery of valuable substances from 
wastewater streams (BioSuPaWert)
Current trends show that the resources for some  
industrially important raw materials are depleting  
rapidly. Hence, the recovery and recycling of these  
valuable materials is essential and will gain even greater  
importance in the future. Therefore, it is already critical  
to develop methods for the efficient recovery of valuable  
substances, which can later on be of significant use to 
compensate for the global depletion of resources and 
meet the future demand.
The goal of the project BioSuPaWert was to establish  
the fundamentals of an environmentally friendly method  
for the recovery of phosphate directly from wastewater  
streams, even at low concentrations. Phosphate was 
used as an exemplary compound for an irreplaceable  
nutrient and scarce, finite resource. Magnetically  
separable particles with functionalized surface were 
engineered for this purpose. These are composite  
microparticles, which consist of superparamagnetic  
Fe3O4 nanoparticles enclosed in a diamagnetic  
matrix of amorphous SiO2. The surface of the particles  
was modified with layered double hydroxides ion ex-
changer (MgFe-Zr LDH) for the selective and reversible  
exchange of phosphate with an absolute capacity of  
30 mgP/gLDH. Phosphate adsorption should preferably  
take place in the pH range 4.5-5 with particles con-
centration of 1 g/L (corresponds to 400 mg/L LDH) 
and contact time 1 h. The phosphate loaded particles 
are regenerated in a washing solution where the phos-
phate is recovered through reverse ion exchange. The 
recovery solution contains reusable phosphate in a 
concentrated form.

Figure: Left: Schematic diagram of the phosphorus recovery 
method developed in the project BioSuPaWert (K.Mandel, 
Poster zum Forschungstag der BW-Stiftung 2013) 

The reusability of the particles in municipal wastewater  
(spiked with H3PO4) was demonstrated for up to 15  
adsorption/desorption cycles on a lab-scale and the 
desorption solution was enriched in phosphate. An  
insignificant drop in performance was observed with 
high adsorption (75-97%) and desorption (95%  
relative to the total amount of P adsorbed) efficiencies 
achieved in every cycle. In absolute terms, 111 mg 
PO4-P were recovered corresponding to 83.5% of the 
total 133 mg PO4-P which were initially dosed into the 
system.
This idea has a potential to be applied for other  
valuable target substances which can be recovered in a 
similar fashion. For that purpose the functionalization  
of the particles has to be adapted accordingly. The  
final goal is to develop a method which will become a 
basis for the recovery of valuable substances with a 
relatively broad spectrum of application.

Figure: Right: Flow-through magnetic  
separator for separation of the functionalized  
particles on a lab-scale.
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Inter-municipal pilot project about phosphorus 
recovery from sewage sludge ashes in Baden-
Württemberg – Project phase 1

Phosphorous is an essential element for all living 
beings; however, the natural deposits are depleting 
and phosphorous cannot be substituted by another 
substance. Based on estimations, the coverage of the 
natural deposits with a constant rate of degradation is 
about 300 to 400 years. It is assumed that the degra-
dation rate will increase in the future and the quality of 
the phosphorous deposits will get reduced. 

At three wastewater treatment plants in Baden- 
Württemberg, the sludge until now has been thermally  
treated in their own mono-incineration plants and  
contains a large part of phosphorous which is mainly  
still not exploited. The operators of those plants 
would like, within the frame of an inter-municipal pilot  
project, to seize the initiative to recover phosphorus 
from the produced sewage sludge ashes in Baden-
Württemberg. 

The inter-municipal pilot project has the higher  
objective of implementing a full scale plant of a process 
for the recovery of phosphorous from sewage sludge 
ashes and has three phases as shown in the figure. 
In the project phases 2 and 3, the operators of the 
wastewater treatment and mono-incineration plants 
are extensively dealing with planning and investment 

Figure: Structure of project

costs. It was very necessary to execute preliminary 
assessments and a feasibility study with conceptual 
approaches (project phase 1) as well as a following 
profit assessment in order to avoid depreciatory in-
vestments. Based on the assessment, it will be decided 
if the project will further proceed in the next phase. 

In the frame of project phase 1, relevant data of the 
three mono-incineration plants in Karlsruhe, Neu-Ulm 
and Stuttgart have been analyzed and the potential 
recovery of phosphorous from sewage sludge ashes 
has been estimated. Assuming that it is possible to  
recover 100% of phosphorous from those sewage 
sludge ashes, more than 13% of the yearly required 
phosphorous for fertilizers in Baden-Württemberg 
could be substituted.

Besides, processes aiming at the production of phos-
phorous containing products have been described  
based on a literature review and assessed considering 
the specific operating and regional conditions. Here, 
five phosphorous recovery processes approved in at 
least semi-industrial scale have been closer considered  
and assessed by means of ten criteria. Further  
approaches for recovery concepts have been discussed 
by means of various scenarios and considering logistics  
aspects and transitional solutions.
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Expertise
Study on further phosphorus and micropollutant 
removal at WWTP Mühlhausen
Client: Landeshauptstadt Stuttgart, Tiefbauamt, Ei-
genbetrieb Stadtentwässerung Stuttgart (SES)

IMPACT - Municipal waste and wastewater  
management - Consultancy service within the 
IMPACT Project - Wastewater management in 5 
Serbian municipalities
Client: Deutsche Gesellschaft für Internationale  
Zusammenarbeit (GIZ) GmbH

Gathering and analysis of data regarding mana-
ging wastewater as the basis for the elaboration 
of a feasibility study in Cacak, Serbia
Auftraggeber: Stadt Cacak, Serbien

Assessment of the performance of a factory- 
made disinfection unit as a tertiary treatment 
step, following DIN EN 12566-7:2009
Client: Mall GmbH

Assessment of the performance of three small 
wastewater treatment plants following DIN EN-
12566-3 on the test field of the University of 
Stuttgart
Client: NTG, Nadssar Techno Group S.A.L., Lebanon

Study on the introduction of EssDE(r)-process at 
WWTP Kiebingen
Client: Dr.-Ing. W. Götzelmann + Partner GmbH

Guide - The use of deferrisation and de- 
manganisation in connection with building  
air-conditioning - UEEklim
Client: Züblin Umwelttechnik GmbH

Execution of oxygen transfer tests with tube  
diffusers
Auftraggeber: Jäger Umwelt-Technik GmbH & Co. KG

Execution of oxygen transfer and loss of pressu-
re tests with various pressurisations for WWTP 
Konstanz
Client: Entsorgungsbetriebe Stadt Konstanz

Studies on the current phosphorus removal at 
WWTP Tiefenbronn
Client: Zweckverband Abwasserbeseitigung Biet

Financing Institution:

Tiefbauamt Landeshauptstadt Stuttgart, Eigenbe-
trieb Stadtentwässerung Stuttgart (SES),
Tiefbauamt Karlsruhe,
Zweckverband Klärwerk Steinhäule, Neu-Ulm,
Ministerium für Umwelt, Klima und Energiewirtschaft 
Baden-Württemberg

Contact:

Prof. Dr.-Ing. H. Steinmetz
Dipl.-Ing. Carsten Meyer, RBM
Dipl.-Ing. Tobias Reinhardt

Project partner:

Tiefbauamt Landeshauptstadt Stuttgart, Eigenbe-
trieb Stadtentwässerung Stuttgart (SES),
Tiefbauamt Karlsruhe,
Zweckverband Klärwerk Steinhäule, Neu-Ulm

Duration:

12/2012 - 10/2013
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Dipl.-Ing. C. Meyer, Regierungsbaumeister

Phone:  +49 (0)711/685-63754
Fax:  +49 (0)711/685-63729
E-Mail: carsten.meyer@iswa.uni-stuttgart.de

Scientists

Demet Antakyalı, M.Sc.

Phone:  +49 (0)711/685-63895
Fax:  +49 (0)711/685-63729
E-Mail:  demet.antakyali@iswa.uni-stuttgart.de

Dipl.-Ing. Martina Barabosz

Phone:  +49 (0)711/685-63695
Fax:  +49 (0)711/685-63729
E-Mail:  martina.barabosz@iswa.uni-stuttgart.de 

Dipl.-Ing. Asya Drenkova-Tuhtan, M.Sc.

Phone:  +49 (0)711/685-63720
Fax:  +49 (0)711/685-63729
E-Mail:  asya.drenkova@iswa.uni-stuttgart.de

Dr.-Ing. Juliane Gasse

Phone:  +49 (0)711/685-65410
Fax:  +49 (0)711/685-63729
E-Mail:  juliane.gasse@iswa.uni-stuttgart.de

Lisa  Magnusson, M.Sc. 

Phone:  +49 (0)711/685-65466
Fax:  +49 (0)711/685-63729
E-Mail:  lisa.magunsson@iswa.uni-stuttgart.de 

Dipl.-Ing. Cristina Monea

Phone:  +49 (0)711/685-65405
Fax:  +49 (0)711/685-63729
E-Mail:  marlena-cristina.monea@iswa.uni-stuttgart.de

Dipl.-Ing. Volker Preyl

Phone:  +49 (0)711/685-63702
Fax:  +49 (0)711/685-63729
E-Mail:  volker.preyl@iswa.uni-stuttgart.de

Dipl.-Ing. Tobias Reinhardt

Phone:  +49 (0)711/685-65415
Fax:  +49 (0)711/685-63729
E-Mail:  tobias.reinhardt@iswa.uni-stuttgart.de

Stipendiary

Jovana Husemann, geb. Cosic, M.Sc., M. Eng.

Phone:  +49 (0)711/685-63949
Fax:  +49 (0)711/685-63729
E-Mail:  jovana.husemann@iswa.uni-stuttgart.de

Karen Mouarkech, M.Sc.

Phone:  +49 (0)711/685-63740
Fax:  +49 (0)711/685-63729
E-Mail:  karen.mouarkech@iswa.uni-stuttgart.de

Kristy Peña Muñoz, M.Sc.

Phone:  +49 (0)711/685-65439
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Pengfei Wang, M.Sc.
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Laboratory

Team leader:
Heidi Hüneborg
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E-Mail:  heidi.hueneborg@iswa.uni-stuttgart.de

Technical staff
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Meanwhile quittet:

Dr.-Ing. Christian Locher
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It will all come out in the wash

Industrial Water and Wastewater Technology

Research topics:

• Process and production integra-
ted environmental protection

• Treatment and reuse of process 
water e.g. in the automobile in-
dustry

• Adsorption processes in industri-
al water and wastewater techno-
logy, e.g. in the textile industry

• Reduction of lipophilic substances 
in the food and cosmetics indus-
tries

• Biological and chemo-physical 
treatment of industrial wastewa-
ter

• Aerobic and anaerobic degradati-
on tests

• Testing Centre of the German 
Institute for Construction Tech-
nology (DIBt)

• International Consulting and 
export-oriented research for  
example Middle and South Ame-
rica

At the department IWT (Industrial Water and Wastewater Technology), we specialize in refining internal plant
processes and aim at integrating environmental protection as well as minimizing the industrial emissions by  
implementing a water circulation and plant-internal treatment processes.

We plan environmental moderations for customers in the industrial process as well as integrated solutions in 
the manufacturing process. The first step we take in order to make a current assessment of the situation at the 
plant is an on-site inventory survey. According to the survey we can then localize water consumption, wastewater 
amount and dirt load accruement points.  In order to determine the dirt loads accumulated during the manu-fac-
turing process, partial wastewater flows are sampled and the relevant parameters are then analyzed. After con-
sulting with the respective company, the tap water quality required for the production process can be specified,  
in order to minimize fresh water consumption. This can be done by implementing a water circuit consisting of  
treated wastewater. Production related water consumption and wastewater volumes are then determined by 
precise recording of the productions figures. This subsequent changes in the production figures allow precise 
projections of the associated parameters. Based on the survey and the formulation of goals a customer-specified 
procedure for wastewater treatment can then be agreed upon, which normally leads to further in-depth tests, 
such as e.g. determination of biodegradability. Due to our systematic procedures and many years of experience 
we are able to represent our customers with new sustainable solution and potentials. 
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We emphasis mainly in offering our professional advice 
to clients from the textile finishing industry and paper 
industry, gastronomy- and food-industry, the cosmetic 
and pharmaceutical industry, the chemical as well as the 
metal and automobile industry. Alongside plant internal  
solutions we also create decentral as well as central  
solutions by developing extensive purification processes 
for the treatment of industrial wastewater at communal  
treatment plant. Therefore a series of aerobic and  
anaerobic biological degradation tests are carried out in  
advance. 

Further emphasis of ours is the treatment of leachate 
of landfills using biological and chemical-physical pro-
cesses. For example we are developing adaptable  
modular processes for the aftercare operations of land-
fills at reduced leachate levels and toxic concentrations.  
Therefore the use of carbon adsorption processes  
and membrane processes play an essential role 
in our work. Here at the IWT department we also  
deal with topics such as water and waste recycling  
as well as saving resources. Exemplary is our research 
project „Development of a process for the produc-
tion of bioplastic at municipal wastewater treatment 
plants.

Our department is an official control center of the 
“Deutsches Institut für Bautechnik (DIBt)” in Ber-
lin which is responsible for controlling plants for the  
limitation of hydrocarbons in wastewater including  
mineral oils.

Our department also offers lectures in the following 
courses: Civil Engineering, Environmental Enginee-
ring, Process Engineering, WAREM (Water Resources 
Engineering and Management) and WASTE (Air Quality 
Control, Solid Waste and Wastewater Process Enginee-
ring).

Our department also offers its courses at different  
universities abroad, e.g. to Brazil and cooperates  
with Latin American facilities. Which enables such 
programs as the cooperation of the Universidade  
Federal do Parana (UFPR) and the national environ- 
mental protection industry Servico Nacional de 
Aprendizagen Industrial (SENAI/ PR) in Curitiba/  
Brazil to create the new Masters program 
MAUI (communal and industrial environmental  
protection) under management of the IWT Department 
and under German standards. 

The master’s degree “MAUI – communal and indus-
trial environmental protection” was evaluated by 
the DAAD in March 2009 and was thereby awarded 
the rating “excellent” and was described as being “a 
showpiece project of highest distinction”. Due to the 

standard of academic excellence and the positive  
reception in Brazil, the DAAD has decided to continue  
its support for the program after the first funding  
phase comes to an end. An application for additional 
funds within the framework of the export education 
program, in order to publish a series of textbooks in 
Brazil has already been approved.
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Research

Financing Institution:

Umweltministerium Baden-Württemberg

Contact:

Prof. / Universidade Regional de Blumenau   
Dr.-Ing. Uwe Menzel 
Dipl.-Ing. Sebastian Platz, M.Sc. 
Dipl.-Ing. Nikolai Otto

Project partner:

Dürr Systems GmbH, Paint and Final Assembly 
Systems, Bietigheim-Bissingen
SAG Süddeutsche Abwasserreinigungs-Ingenieur 
GmbH, Ulm
Gemeinschaftskläranlage Baden-Baden – Sinzheim 
(GKA) 

Duration:

07/2013 - 06/2015

Efficient and economic segregation of powdered 
activated carbon using hydrocyclones after re-
moval of micropollutants and organic residues 
from municipal and industrial wastewater

State of the art for the removal of micropollutants 
and organic residues at this time is the application of  
activated carbon, where powdered activated carbon  
(PAC) is first getting mixed into conventionally  
treated wastewater and then subsequently removed 
again in sedimentation basins and flocculation filters 
after addition of precipitants and flocculation aids. This 
process has been developed in the 1980’s at the ISWA 
in Stuttgart to remove reactive dyes from wastewater  
and is described as the AFSF-technique (adsorption-
flocculation-sedimentation-filtration). However, dis- 
advantages of this technique are e.g. large floor 
space requirements and high investment costs for 
the construction of mixing and settling tanks as well 
as expensive operational costs such as the usage of  
precipitants and flocculation aids. Thus the benefit of 
the hydrocyclone technology compared to the AFSF-
process is the reduced space requirement, lower  
investment and running costs through reduced  
operational supplements as well as the modularity, 
which makes it particularly useful for many industrial 
applications.

The objective of this interconnected research project is 
to develop and practically test an economic and efficient  
hydrocyclone system for the removal of powdered  
activated carbon loaded with micropollutants from 
wastewater. Therefore a pilot plant with a scale of 
10-20 m³/h is planned and provided by the company 
of Dürr to be installed at the wastewater treatment 
plant in Baden-Baden – Sinzheim. Besides the energy 
consumption of the plant, operating parameters such 
as flow rate, head loss, separation efficiency, dosing 
amounts, impact of different types of PAC, etc. will 
be continuously analyzed, evaluated and optimized.  

Figure: Primary clarification, combined heat and power 
plant, and biogas plant of the wastewater treatment 
plant in Baden-Baden

Figure: Construction oft he multi-hydro-
cyclone pilot plant

Furthermore it will be investigated, whether the choice 
of coarser PAC (> 20 µm) results in a quasi-comple-
te retention, which would make an additional filter  
redundant. Simultaneously, analysis of selected micro-
pollutants will help to compare the adsorption perfor-
mance of the different sorts of PAC.



58

Chair of Sanitary Engineering and Water Recycling

Financing Institution:

AiF Projekt GmbH, Zentrale Innovationsprogramm 
Mittelstand (ZIM), gefördert durch: Bundesministe-
rium für Wirtschaft und Technologie (aufgrund eines 
Beschlusses des Deutschen Bundestages)

Contact:

Prof. / Universidade Regional de Blumenau  
Dr.-Ing. Uwe Menzel
Dipl.-Ing. Sebastian Platz, M.Sc. 

Project partner:

Institut für Fertigungstechnologie (IFKB) der 
Universität Stuttgart
Novoflow GmbH Umwelt- und Filtertechnik 

Duration:

07/2012 - 06/2014

Advanced wastewater treatment based on elec-
tro chemical processes – Development of the pro-
cess “electro accumulation” for the treatment of 
urban and industrial wastewater for the removal 
of remaining solid particles, powdered activated 
carbon and microconstituents

In past few years the topic microconstituents became 
a center of interest in the treatment of wastewater,  
especially in Germany and Switzerland. Due to improved  
analytical measurement methods microconstituents 
can be detected in the range of nanograms ubiquitously 
in the aquatic environment. Source of these endocrine 
substances are industrial and communal wastewater  
treatment plants (WWTP) as they typically do not  
eliminate many manmade microconstituents. Mainly 
these substances get into the wastewater by human 
and animal excretion as well as by effluents of indus-
trial plants. Microconstituents can be pharmaceuticals, 
x-ray contrast agents, pesticides, personal care pro-
ducts and industrial chemicals like flame-retardants, 
chelation agents and plasticizers. By dosing powdered 
activated carbon (PAC) to the effluent streams of  
WWTPs, microconstituents can be removed with a high 
efficiency. Past studies showed that concentrations 
of 10-20 mg PAC per liter wastewater and average  
retention times of 15-30 min are needed. Also inert 
chemical oxygen demand (COD) and other remaining 
wastewater substances can be removed in addition.
The subsequent essential separation of loaded PAC 
is quite challenging due to the very low particle sizes 
(1 100 µm, D50=20-25 µm) in combination with high 
flow rates. Typically, the sedimentation of PAC con-
taining wastewater solids is only possible by adding  
coagulants and flocculation agents such as metal-
lic salts (e.g. FeCl, AlCl, etc.) and organic polymers.  
Besides being cost intensive these additives can have 
the negative side effect of lowering the adsorption 
capacity. Also filtration processes are difficult in their 

Figure: Start-up phase of the laboratory scale test plant „electro accumulator“

operation. Due to the small particle sizes of typical PAC 
products the sieve openings need to be very fine con-
sequently.

Facing the process related difficulties of the separation 
of loaded PAC, the project team identified the urgent 
need to look out for new treatment methods for the 
removal of in effluent streams remaining wastewater 
particles, powdered activated carbon and microconsti-
tuents. The so-called process “electro accumulation” 
has been developed. Basically electrochemical pro-
cesses such as electro coagulation, electrophoretic 
deposition and electro flotation as well as magnetic 
forces will be used to separated wastewater particles 
and powdered activated carbon. Depending on the 
applied current and voltage and the chosen electrode  
materials the different process take place. Two test 
plants (laboratory and semi-industrial scale) will be 
tested for that purpose. The project goal is to find the 
optimal material combinations and electrical settings 
for an efficient removal of the remaining wastewater 
particles, powdered activated carbon and microconsti-
tuents.
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Development of a process to produce bioplastic 
at municipal wastewater treatment plants

The ambition of this research project is to find an  
economic, effective process to pro-duce bioplastic out 
of waste water. The state of the art of the bioplastic 
production is the basic idea of this project. 

Wastewater as raw material for the bioplastic produc-
tion has not been an object of research so far and 
offers the opportunity to transform the waste water 
treatment plant into a bioplastic factory. Today, plastic 
is made out of unlasting crude oil. So it is obvious, that 
the production of bioplastic includes some benefits 
and fits to the main idea of sustainability. Bioplastic,  
for example, enables preservation of resources, is  
compostable and biodegradable.

Financing Institution:

Willy Hager Stiftung

Contact:

Prof. / Universidade Regional de Blumenau  
Dr.-Ing. Uwe Menzel
Dipl.-Ing. Timo Pittmann

Duration:

01/2010 - 12/2013

MIKROFLOCK - Upgrading municipal sewage 
treatment plants with flocculation - filtration 
units by the use of activated carbon

By addition of activated carbon, micropollutants can 
be reduced to a certain degree from the liquid phase  
at sewage plants. Herewith, the inert COD in the  
effluent of the sewage plant may be significantly  
reduced. Many of the larger sewage plants in North-
rhine-Westfalia are equipped with final filtration units, 
which may be used for this purpose: the construction 
already exists, the filter inflow shows no or only less 
particulate matter and an emission of loaded activated 
carbon into the receiving water is reliably avoided. In 
this R+D-project different technological approaches 
shall be investigated on their technical, operational 
and economical realisation in full scale at existing filter 
units in Northrhine-Westfalia.

At Buchenhofen STP the dosing of powder activated 
carbon (PAK) into the submerge of one filter chamber  
and at Düren-Merken STP a change of the existing  
filter material against granular activated carbon (GAK) 
will be investigated. In addition, the dosage of PAK into 
the effluent of the final settling tank with a technical  
carbon separation prior to the filtration unit will be  
tested in laboratory and/or pilot scale. A technical scale  
test of this approach is considered as an option for 

Financing Institution:

Ministerium für Klimaschutz, Umwelt, Landwirt-
schaft, Natur- und Verbraucherschutz des Landes 
Nordrhein-Westfalen

Contact:

Prof. / Universidade Regional de Blumenau  
Dr.-Ing. Uwe Menzel
Dipl.-Ing. Sebastian Platz, M.Sc. 

Project partner:

SAG – Ingenieure, Ulm 
Wupperverband (WV)
Institut für Siedlungswasserwirtschaft (ISA) der 
RWTH Aachen
AVT Aachener Verfahrenstechnik
WVER Wasserverband Eifel-Rur
Emschergenossenschaft Lippe Verband
Tuttahs & Meyer Ingenieurgesellschaft 

Duration:

07/2010 - 05/2012

Figure: Typical pharmaceutical products which can  
become “micropollutants”

an on-going R+D-project. The investigations are com-
pleted by an assessment of different activated carbons  
prior to the testing. For constructional details two  
consultancies participate in the project. The results 
will be summarised in a praxis-orientated report. The  
report will also include an assessment for an implemen-
tation of the investigated approaches at other sewage 
plants with filtration units in Northrhine-Westfalia.
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Contact:

Prof. / Universidade Regional de Blumenau  
Dr.-Ing. Uwe Menzel

Project partner:

Serviço Nacional de Aprendizagem Industrial 
(SENAI-DN), Brasilia
National Serviço Nacional de Aprendizagem Indus-
trial (SENAI-AM), Manaus

Duration:

01/2011 - 12/2012

Development of a compact and efficient Waste-
water Treatment System for the school-boat  
SAMAÚMA II in the Amazon

In its endeavor to bring vocational education to every  
corner of Brazil, SENAI developed in 1980 a boat-school 
- the SAMAÚMA - adapted to the local transport con-
ditions and the demands for technical and vocational  
education in the Amazon. The SAMAÚMA turned 30 in 
February this year, certifying throughout that period 
more than 40 000 students. SENAI’s boat-school has 
already arrived in 43 of 62 municipalities in the region, 
and also reaches municipalities in the states of Pará, 
Acre and Roraima.

However, the technological advances which occurred 
in industry in this period and SENAI’s commitment to 
environmental sustainability have led the institution 
to revise its strategies and educational technologies. 
Within this context, and attentive to the particularities  
of the Amazon region, SENAI will launch a public bid 
for the construction of its second fluvial mobile unit, 
named SAMAÚMA II, which will be an example of  
sustainable use of natural resources to be followed by 
local population.

This project represents an opportunity for SENAI to 
lead Brazilian industry to cutting-edge environmen-
tally friendly technologies and incorporate them in 
its technical and vocational education courses. This  
project will contribute to the spread of sustainable 
technical and vocational education practices, civic  
values and environmental responsibility to the Amazon 
riverine people.

For didactic reasons and to practice active environ-
ment protection the effluents of the boat were treated 
before direct discharge.

Within the framework of a Memorandum of Under-
standing signed between SENAI-DR in Brasilia and the 
University of Stuttgart a conception of a compact and  
efficient Wastewater Treatment System for SAMAÚMA II  
was developed and presented to the technicians of 
SENAI-AM in Manaús. 

The principal item of the conception is a compact  
aerobic Membrane-Bioreactor. The Biomass of the Re-
turn-Sludge is separated by Ultafiltration-Membranes.   
Due to that fact the concentration of Microorganisms 
in the Reactor and the sludge age are explicit higher  
and the Volume of the Bioreactor can be reduced 
by factor 8 compared to conventional active sludge  
systems. The reactor is operated in the area of  
stabilisation, for that minimal quantities of excess 
sludge are produced. 
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Resource and Energy Efficiency Network Santa 
Catarina (REEF Santa Catarina)

One of the central tasks of the Environmental Centre  
in Santa Catarina, is the transference of know how 
and technology in the field of environmental protection 
with the goal of promoting the emergence of a market 
for environmental technology. The centre was set up 
as a result of the long-standing collaboration between 
the states of Santa Catarina and Baden-Württemberg 
and also through the leading support of both the  
University of Stuttgart and National Brazilian Service 
for Industrial Training (SENAI). The Environmental  
Centre Santa Catarina, alongside its educational  
programs, in the future plans to offer environmental 
consulting for industries in the region and is therefore 
very interested in the establishment of the network 
REEF Santa Catarina. 
Though such a network, the Environmental Centre  
hopes to win advantageous contacts to providers of en-
vironmental services and technologies from Germany,  
thus intensifying the transfer of new technologies and 
know-how. WEHRLE Umwelt is taking the first step to 
concretion of this initiative by following the successful 
example of existing environmental networks in Germany  
and together with the University Stuttgart and the  
Environment Centre Santa Catarina setting up a  
network for resources and energy efficiency in Santa  
Catarina (REEF Santa Catarina). WEHRLE Umwelt has 

Figure: Indusrial Waste Water Treatment Plant from the Textil Finishing Companie Malwee

commissioned the renowned environmental consultan-
cy Argum, from Munich, to build up this environmental  
network. Over the last ten years Argum has been 
successful in implementing operational environmen-
tal networks in over 60 regions in Germany and this 
approach has already been successfully transferred to 
countries such as China and India. As a member of the 
National Industrial Association of Baden-Württemberg 
(LVI), WEHRLE Umwelt can make use of its contacts 
on the platform of environmental technology at the LVI 
and as necessary can further involve German compa-
nies in the transfer of technology and know-how.

Financing Institution:

DEG - Deutsche Investitions- und Entwicklungs- 
gesellschaft

Contact:

Prof. / Universidade Regional de Blumenau  
Dr.-Ing. Uwe Menzel

Project partner:

Wehrle Umwelt GmbH, Emmendingen
Arqum GmbH, München 
SENAI-SC Umweltzentrum des Industrieverbandes 
im Bundesstaat Santa Catarina
Landesverband der baden-württembergischen 
Industrie (LVI)

Duration:

09/2010 - 09/2012 
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The official inspection office, responsible for car-
rying out practical tests at different plants to en-
sure the reduction of hydrocarbon in wastewater 
containing mineral oil

As a result of Prof. Menzel being appointed part of the 
expert-committees

- Abscheider und Mineralölhaltiges Abwasser -A-(428)
- Mineralölhaltiges Abwasser –B 3-(428c)
- Mineralölhaltiges Abwasser –B 4-(428d)

by the “Deutsches Institut für Bautechnik (DIBt)” in 
Berlin, the Institute for Sanitary Engineering, Water 
Quality and Solid Waste Management at the University 
of Stuttgart (IWT department) was then appointed as 
the official inspection office. The department is respon-
sible for carrying out practical tests at different plants 
to ensure the reduction of hydrocarbon in wastewater 
containing mineral oil.

Financing Institution:

Deutsches Institut für Bautechnik (DIBt), Berlin

Contact:

Prof. / Universidade Regional de Blumenau  
Dr.-Ing. Uwe Menzel

Extensive treatment processes for water and 
wastewater. Post-graduation-specializing course 
at the “FACULDADE DE TECNOLOGIA SENAI BLU-
MENAU”, the national environmental protection 
center of the industry (SENAI-SC) in Blumenau/
Santa Catarina Brazil

The national environmental protection center of the in-
dustry (SENAI-SC) in Blumenau/ Santa Catarina offers 
a post-graduate-specializing course “Gerenciamento 
de Aquas e Efluentes”. 

As part of these courses Prof. Menzel gives a series of 
lectures called “Advanced Treatment Technologies for 
Process-Water and Wastewater”.

Contact:

Prof. / Universidade Regional de Blumenau  
Dr.-Ing. Uwe Menzel

Project partner:

Nationales Umweltschutzzentrum der Industrie
(SENAI) in Blumenau
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International curriculum exchange
Study course offers from German universities 
and academies abroad. The initiation of German 
environmental Master of Science programs at 
Brazilian universities under German supervision 
and at German standards –EDUBRAS-MAUI

In the course of an onward industrialization,  
environmental pollution causes central problems in 
emerging and developing countries. In Brazil, which 
is the most populous country in South America, this 
is particularly visible in densely populated areas.  
Lecturers of the University of Stuttgart have many  
years of experience in building up new environmental  
study courses such as the study course “Umwelt-
schutztechnik” and the English Master of Science 
programs WAREM and WASTE, which have been  
successful for the past 10 years. This experience ought 
to be exported to Brazil, initially to the state of Paraná, 
as a pre-operating study. The basics of the planned 
study program were established by the environmental  
inventory of Prof. Dr. Menzel during the research  
project “Export orientated research on the field of 
water supply and water disposal, Part 2: Wastewater 
treatment and water reuse” funded by the German 
Federal Ministry for Education and Research (BMBF)”. 
This revealed the urgent need of exporting environ-
mental technologies to Brazil. At the same time there 
is a need to educate skilled specialists, who are able to 
operate the imported technologies sustainable.

The Summer-School-courses from 2002 until 2005 
with the topics wastewater / industrial wastewater and 
waste / industrial waste showed the great interest for 
environmental topics but also the need to enlarge the 
offer in the form of permanent study courses in Brazil. 
Finally the know-how and the qualification of the  
appropriate specialized staff are casting for the  
sustainability and therefor the success of all environ-
mental procedures. The program “Course offers from  
German Universities in foreign countries“ will offer 
study modules, study matters and also an additional 
study course shall be developed and offered directly at 
an university in Brazil.

The master program “MAUI – municipal and industrial 
environmental protection” was inducted at the national  
university “Universidade Federal do Paraná - UFPR” in 
Curitiba in August 2008 together with the industrial 
alliance SENAI. The final degree „Master of Science“  
will be acquired after the sixth and the ninth trimester  
respectively. The “Master of Science” shall be accepted 
in Brazil or alternatively in Germany and Brazil and 
its accreditation is aimed. The study program will 
be financed by tuition fees. The linking of university  
lectures and research is implemented on the one hand 
by a closely cooperation with the University of Stutt-

gart and on the other hand with the project partners 
UFPR and SENAI as well as partners from the industry.  
The lectures will be held in German as well as in  
Portuguese. Accompanying the lectures, German  
language courses will be offered to intensify the 
contacts to Germany. Lecturers from Germany will 
take part in the forming of the course‘s design and 
they will be jointly responsible for the quality control of 
the course. The structure of the study program offers a 
wide variety in the field of environmental engineering 
and the positions will be filled out from Brazilians and 
Germans. The cooperation with the project-partner 
UFPR is regulated by a cooperation treaty.

The master’s degree “MAUI – communal and industrial 
environmental protection” was evaluated by the DAAD 
in March 2009 and was thereby awarded the rating 
“excellent” and was described as being “a showpiece 
project of highest distinction”. Due to the standard of  
academic excellence and the positive reception in Brazil,  
the DAAD has decided to continue its support for the 
program after the first funding phase comes to an 
end. An application for additional funds within the fra-
mework of the export education program, in order to  
publish a series of textbooks in Brazil has already been 
approved. 

Between September, 25th and October, 2nd 2013 a 
journey of the German Ministry of Science, Research 
and Arts, Baden-Württemberg took place under the  
direction of Dr. Simone Schwanitz to Brasil (São Paulo,  
Manaus, Santarém, Campinas). Prof. Dr.-Ing. Wolfram  
Ressel, the Rector of University of Stuttgart was a 
member of this delegation. 
In Manaús the school-boat SAMAÚMA II was visited 
and Prof. Menzel presented the concept of a compact 
and efficient aerobic Wastewater Treatment System 
for SAMAÚMA II.

Financing Institution:

Deutscher Akademischer Austauschdienst (DAAD)

Contact:

Prof. / Universidade Regional de Blumenau  
Dr.-Ing. Uwe Menzel (IWT)
Dr.-Ing. Daniela Neuffer (IWT)
Dr.-Ing. Karen Amaral (IWT)
Dr.-Ing. Klaus Fischer (SIA)
Prof. Dr. rer. nat. habil. Jörg W. Metzger (CH)

Project partner:

Universidade Federal do Paraná (UFPR)
Serviço Nacional de Aprendizagem Industrial do 
Paraná (SENAI-PR)
Associação Brasileira de Engenharia Sanitária e 
Ambiental do Paraná (ABES-PR)
Homepage: http://www.ppgmaui.ufpr.br/
https://www.edubras-maui.uni-stuttgart.de
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Financing Institution:

Internationales Büro des Bundesministerium für Bil-
dung und Forschung (BMBF); Coordenação de Aper-
feiçoamento de Pessoal de Nível Superior (CAPES); 
Deutscher Akademischer Austauschdienst (DAAD); 
u. A.

Contact:

Prof. / Universidade Regional de Blumenau  
Dr.-Ing. Uwe Menzel (IWT)
Dr.-Ing. Daniela Neuffer (IWT) 
Prof. Dr. rer. nat. habil. Jörg W. Metzger (CH)

Project partner:

Universidade Federal do Oeste do Pará (UFOPA); 
Baden-Württembergischen Brasilien-Zentrum der 
Universität Tübingen;  
Baden-Württemberg International (bw-i) 

Internet: http://www.ufopa.edu.br/sba-2013/

6th German-Brazilian Symposium on Sustainable 
Development in Santarém

Sustainable strategies in the environment such as 
the use of renewable energies were the focus of the  
6th German-Brazilian Symposium on Sustainable  
Development, within the framework of the program 
„Germany and Brazil from 2013 to 2014“ from 29th of 
September to 4th of October in the year 2013 held at 
the University UFOPA in Santarém. At the event, more 
than 200 participants from academia, research and 
industry were present. The focus of the „6th German-
Brazilian Symposium on Sustainable Development - 
Amazonia - Securing the future through sustainable 
development“ were highly topical environmental issues 
such as the use of renewable energies, the progressive 
warming and biodiversity.

The project was led by the professors of the UFOPA 
in cooperation with the Baden-Württemberg Brazil  
Centre at the University of Tübingen, the ISWA,  
University of Stuttgart and Baden-Württemberg In-
ternational (bw-i). Welcoming addresses are spoken 
by the Rector of UFOPA, Prof. Dr. Seixas Lourenço,  
Assistant Secretary Dr. Simone Schwanitz (Ministry of 
Science, Research and the Arts Baden-Württemberg), 
Dr. Simão Jatene (Governor of Pará), Prof. Dr. Jorge  
Almeida Guimarães (President of CAPES), Dirk Schüller 
(Embassy of the Bundersrepublik Germany - Brasilia). 

The conference program touched a wide range of  
topics that ranged from issues of renewable energy, 
regional development and environmental technology 
on water, wastewater, soil, waste up to the issues of 
climate and sustainable forestry and fishing and other 
priorities. Prof. / Universidade Regional de Blumenau  
Dr.-Ing. Menzel and Dr.-Ing. Neuffer from ISWA  
refereed in the session „Water, Wastewater and Waste“ 
on sustainable water supply and wastewater treatment 
as well as collaborative projects with Brazil.

Overall, current research results were presented to 
the specialist topics in more than 50 lectures and 80  
posters. During the conference also an industrial  
exhibition was held and a project and cooperation 
forum with the participation of Baden-Württemberg 
International. This is designed to promote scientific  
exchanges and concrete projects, as well as bring  
together donors, funding agencies, universities and 
ministries. The bilateral meeting was completed 
by a variety of field trips to scientifically interesting  
destinations in the region.

The German-Brazilian Symposiums on Sustainable  
Development take place at a distance of two years and 
are held alternately in the two countries. Host of the 
next one in 2015 will be the University of Heidelberg.
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Consulting
Testing of a recirculation system for the reduc-
tion of hydrocarbons from wastewater contai-
ning mineral oil
Client: BHB Waschanlagen Vertriebs GmbH (2012)

Figure: Railway vehicle washing plant

Testing of a recirculation system for the reduc-
tion of hydrocarbons with physical filtration from 
wastewater containing mineral oil
Client: Alfred Kärcher GmbH & Co. KG (2012/2013)

Testing of a treatment system for compressor 
condensate
Client: Omega Air d.o.o. Ljubljana, Slowenien (2013)

Figure: Truck washing plant

Contact
Prof. / Universidade Regional de Blumenau
Dr.-Ing. Uwe Menzel, Akad. Direktor

Phone: +49 (0)711/685-65417
Fax: +49 (0)711/685-63729
Mobile:  +49 (0)172/7303330
E-Mail: uwe.menzel@iswa.uni-stuttgart.de

Scientists 

Dr.-Ing. Karen Amaral

E-Mail: karen.amaral@iswa.uni-stuttgart.de

Dr.-Ing. Andreas Grauer

E-Mail: andreas.grauer@iswa.uni-stuttgart.de

Dr.-Ing. Daniela Neuffer

Phone: +49 (0)711/685-65419
Fax: +49 (0)711/685-63729
E-Mail: daniela.neuffer@iswa.uni-stuttgart.de

Dipl.-Ing. Nikolai Otto

Phone: +49 (0)711/685-63719
Fax: +49 (0)711/685-63729
E-Mail: nikolai.otto@iswa.uni-stuttgart.de

Dipl.-Ing. Sebastian Platz, M.Sc.

Phone: +49 (0)711/685-65470
Fax: +49 (0)711/685-63729
E-Mail: sebastian.platz@iswa.uni-stuttgart.de

Dipl.-Ing. Timo Pittmann

Phone: +49 (0)711/685-65852
Fax: +49 (0)711/685-63729
E-Mail: timo.pittmann@iswa.uni-stuttgart.de

Laboratory

CTA Silvia Brechtel

Phone: +49 (0)711/685-63731
Fax: +49 (0)711/685-63729
E-Mail: silvia.brechtel@iswa.uni-stuttgart.de

Meanwhile quittet:

Dipl.-Ing. Timo Pittmann
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Urban Drainage

Research topics:

• Treatment of wet-weather 
flows in combined and sepa-
rate sewer systems

• Real-time control based on 
quantity and quality parame-
ters

• Treatment of highway runoff
• Infiltration water manage-

ment
• Monitoring of sewer systems
• Interaction of sewer systems 

and groundwater

The implementation of novel drainage concepts over the last decades and new technical possibilities lead to an 
increasingly sophisticated management of urban wet-weather flows. Prominent examples are the use of semi-
natural devices in stormwater management (generally known as SUDS or BMPs), quality-based separation of 
different types of stormwater and real-time control of entire sewer networks. Due to these developments urban 
drainage systems play a more important role for the management of water and pollutant fluxes. Another aspect 
is the risk of urban flooding that receives higher attention as climate change is expected to result in a higher 
frequency of extreme events.
To address these topics adequately in research and education the department of urban drainage was founded in 
2009.

Our department covers all aspects related to discharge and treatment of stormwater and wastewater 
in urban areas.
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Research

Financing Institution:

Ministry of the Environment, Climate Protection and 
the Energy Sector, Baden-Wuerttemberg
Municipal Sewage Utility Enterprise of Stuttgart 
(SES)

Contact:

Prof. Dr.-Ing. Heidrun Steinmetz
Dr.-Ing. Ulrich Dittmer, AOR
Dipl.-Ing. Marie Launay

Project partner:

Municipal Sewage Utility Enterprise of Stuttgart 
(SES)
iat – Ingenieurberatung für Abwassertechnik
InfraConsult – Gesellschaft für Infrastrukturplanung 
mbH

Duration:

01/2012 – 01/2015

Study to reduce the inputs of organic micropol-
lutants from urban wastewater systems into the 
river Körsch

The aim of the study is to develop and evaluate  
technical measures for the reduction of emissions of 
micropollutants from sewage systems into the river 
Körsch. The study considers the total emissions from 
CSO structures and effluent of the WWTP and mutual 
influences between both sub-systems. Based on nu-
merical simulations of sewer system and treatment 
plant the best combinations of measures shall be iden-
tified.

Optimizing a system requires accurate information  
on its current state. The focus of the first project  
phase therefore lies on the monitoring of actual water  
and pollutant fluxes during dry and wet weather. 
The measurement campaign comprises rainfall and  
runoff measurements as well as automatic sampling 
in the inflow of the WWTP and at selected overflow  
structures. Samples are analyzed for classical sewage  
parameters (e.g. COD, SS, nutrient compounds) 
and for a large number of micropollutants. Sampling  
cannot cover the full dynamic of the transport processes 
during wet weather. It is therefore complemented  
by online-measurements (UV/Vis spectrometric 
probes) with a high time resolution. To describe the 
performance of each treatment step at the WWTP 
samples were taken at different points during dry and 
wet weather.

Figure: Time series of flow and quality parameters SSeq , CODeq (online-measurement) at the inflow of 
the WWTP Möhringen

The whole data set serves to calibrate the models 
that will be used to develop and evaluate technical  
measures. Additionally to the measurements in the 
technical system the receiving water body is also  
monitored up and downstream of relevant inflow 
structures.
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A. Consulting the future

B. Enhancing our facilities C. Designing the future

D. Overcoming barriers

Adaptive management of the urban water balance

A.1 scenarios of change (climate, population, infrastructure)
A.2 stochastic stormwater generator

B.1 quality control
B.2 integral control
B.3 system optimization
B.4 data measuring management
B.5 simplified simulator

C.1 landscape planning
C.2 water balance model
C.3 potential analysis

stromwater management
C.4 management of sewer

infiltration

D.1  central information portal
D.2  module concepts
D.3   integrated approaches in participative planning

Figure:  
Topics and sub-projects of the joint project SAMUWA
Website: www.samuwa.de

The city – a hydrological system in change

Steps towards an adaptive management of the 
urban water cycle(SAMUWA)

In the future urban infrastructure will be exposed to 
changing boundary conditions. Large-scale trends like 
climate change and demographic change will coincide  
with local developments like changes in urban  
structure. In this context we have to rethink concepts 
and structures of urban infrastructure. In the field of 
urban drainage this is particularly important as the 
current systems are highly static and inflexible.

The joint research project SAMUWA is one of 13  
projects of the German BMBF (Federal Ministry of  
Education and Research) program “Intelligent and multi- 
functional infrastructure systems for a sustainable  
water supply and wastewater disposal” (BMBF-INIS) 
that will be executed in the years 2013-2016. The  
project was initiated and is coordinated by the depart-
ment of urban drainage at the ISWA. Solutions leading 
from the static approaches in planning and operation of 
the urban drainage system to an adaptive and dynamic  
management shall be developed. The implementation  
of the research project will be realised on four pilot  
areas in Wuppertal, Münster, Gelsenkirchen and  
Reutlingen that are characterised by different condi-
tions with regard to urban drainage and to topographic,  
geologic and urban conditions. In these areas the  
development of the cities and their infrastructure will be  

analysed in order to prepare a Best-Practice catalogue for 
water sensitive urban design.  Other partners will develop  
guidelines as well as a simulator for discharge  
control in separate and combined sewer systems. The  
approach of planning urban drainage will be exten-
ded by considering moreover the urban water balance  
as well as assessing interactions of urban drainage  
and ground water. Another project will combine  
urban drainage with urban and landscape planning and 
will produce a guideline for stormwater management 
and flood protection. Measures for the retention and 
infiltration of stormwater will be integrated into the  
development of urban and landscape planning in  
order to achieve a water-sensitive development of  
cities. Another focus will be to analyse the organisation  
of planning processes as well as their institutional  
framework critically in order to develop adaptation  
options for planning practise and operational struc-
tures and processes. One result shall be a guideline 
concerning organisation and governance for planners 
and administration in municipalities and authorities.  
Considering the communication of the project a  
pavilion will be designed and used at different events 
to get into contact with citizens and various stake- 
holders within the project areas with the aim of 
overcoming barriers between urban drainage, urban  
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planning and urban development. 

In addition to the management and coordination 
of the research project, the ISWA is involved within 
the research in the section of sewer infiltration and 
groundwater management. To reduce infiltration water 
effectively without risking wet buildings, groundwater 
conditions must be known accurately. For this purpose,  
a simplified model will be developed, which enables 
the municipalities to carry out preliminary studies with 
existing data on the problem of infiltration and ground-
water management.

The first year 2013 was primarily used for the  
localisation of the investigation areas, data acquisition 
and coordination of workflow as well as first steps of  
project implementation of the alliance partners.
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Concentration of micropollutants in surface  
waters with strong urban-oriented catchment 
areas - Acquisition of pollutants flows and eva-
luation of elimination measures at wastewater 
treatment plants by taking the example of the 
Schwippe by Sindelfingen

The river Schwippe has a highly urbanized catch-
ment and therefore receives high loads of micro- 
pollutants from wastewater and stormwater runoff. 
At the Böblingen-Sindelfingen wastewater treatment 
plant (WWTP) powdered activated carbon is used 
for the elimination of micropollutants since 17th of  
October 2011. The effect of advanced wastewater 
treatment technologies on concentrations of organic 
micropollutants in the river Schwippe was determined 
by field monitoring, before and after the start of the 
activated carbon treatment.

In this project, the occurrence of selected micro- 
pollutants from the wastewater treatment plant and 
from the upstream urban catchment areas was deter-
mined with sampling and online measurements, both 
for dry and wet weather conditions.
During dry weather, the WWTP effluent was the most 
important source of organic pollutants in the receiving 
water. For all selected substances, significant varia-
tions in concentrations and loads in the wastewater 
final effluent could be observed.
By using powdered activated carbon on the wastewater  
treatment plant, a significant reduction of concentra-
tions of nine selected micropollutants in wastewater 

final effluent could be observed (reduction of the mean 
values of 24% to 99.8%).
Storm events can have a significant influence of organic  
pollutants levels in the surface water and should be 
taken into account when assessing the occurrence of 
pollutants in surface waters. 
But for the same storm event, the peaks with the  
highest concentrations for each pollutant are tempo-
rally shifted, due mainly to their origin (wastewater, 
street runoff) and to their physico-chemical properties.  
Combines sewer overflows and urban surface runoff 
are responsible for the occurrence of high concen-
tration peaks in the river Schwippe above the WWTP 
discharge. For many substances, the concentrations 
upstream of the WWTP outlet were higher than be-
low.

Figure: Installation of the online water quality monitoring
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Climate Change impacts on the overflow  
characteristics of combined sewer systems

The aim of the study was to assess the impact of cli-
mate change on the overflow activity of combined se-
wer systems. The core element of the project were 
long-term simulations with the sewer quality model 
KOSIM. Precipitation data were generated by the sto-
chastic precipitation generator NiedSim-Klima. This 
software produces long-term time series (30 years) of 
rainfall data in 5 min time resolution for any location 
in Baden-Wuerttemberg. The generation algorithm 
considers changes in rainfall patterns due to climate 
change.
To account for local variability time series were gene-
rated for seven locations with different rainfall cha-
racteristics. Each time series was used as input for 
the simulation of four different drainage systems. The 
systems differ in terms of the network structure and 
of the characteristics of their tanks and overflow struc-
tures. The figure shows the expected changes in over-
flow characteristics between the past (NSK 1990) and 
the future (NSK 2050). The range represents the local 
variability between the seven locations. Ideal, BG1 , 
BG1a and BG2 stand for the different sewer systems. 
We observe differences between the sewer systems 
and the locations. Yet the overall trend is clear.

The results can be summarized as follows:
• NiedSim-Klima predicts an increase of short  

intensive rainfall events that produce only a mode-
rate runoff volume. In german drainage systems 
this runoff is stored in CSO tanks an subsequently  
treated in the WWTP.

• Overflow volume, pollution load and duration will 
decrease while overflow frequency will increase. 
The number of small overflow events will increase 
drastically.

• At CSO structures without storage emissions will 
increase.

• The degree of the changes depends on the  
characteristic of the particular sewer system and 
on the local rainfall pattern. The trend is uniform.

• Uncertainty of sewer quality simulation is generally 
much higher than the expected climate signal.

Figure: Expercted changes in CSO characterstics. Overflow volume (V), frequency (n), duration (T), pollution load 
(PL) and mixing ration (m)
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Adaptation Strategy of the Federal State of 
Baden-Württemberg to the impacts of Climate 
Change - Report in the Field of the Water Balance

The impacts of the climate change are influencing the 
global and local water balance. Therefore adaptations 
in planning and actions for future water management 
with the aim of use and protection of surface and sub-
surface waters are needed. For a scheduled adaptation  
strategy of the federal state of Baden-Württemberg 
the Water Research Center of Stuttgart, coordinated 
from the ISWA, has prepared an expert report in the 
field of the water balance. 

For this project the federal state has provided “Climatic  
Guide Boards” showing an increasing mean annual 
temperature with a particular rise for summer and 
winter months. For the close future a general increase 
of the amount of precipitation in the hydrologic winter 
as well as a less distinctive decrease of precipitation 
in the hydrologic summer is observed. Consequences 
in the field of water balance are following rather the 
expected frequency of short-term precipitation events, 
sequences of events, and most of all extreme events 
than changes in long-term averages. For example 
rainfall durations from 10 minutes to one hour as well 
as sequential rainfall events are determining the cha-
racteristics of overflow basins within urban drainage 
systems. Because short and intensive rainfall events 
can´t be described by the Climatic Guide Boards, highly  
resoluted rainfall series generated with the Nied-
Sim-Klima precipitation generator were used for such  
examinations.

Figure: 
model chain used for analysis of the regional climate change (modified from KLIWA-Bericht, Heft 17, 2012).

The vulnerability of water balance was analysed for 
the emphases flooding, low water, aquatic ecology,  
urban drainage, groundwater, drinking water and Lake 
Constance. Whether a system will react sensitively 
to changed climate factors depends on exposition,  
sensitivity and possible resulting consequences of 
the human-environment-system in addition to the  
adaptively changed conditions. It has to be considered 
that climate change isn´t the only influencing factor 
on water balance; demographic change, changes in 
land use, provision of energy, altered social and politic  
frameworks as well as scientific and technical progress 
are important too. Therefore statements on climate 
change shouldn´t be surveyed separately but amidst 
other regional and global influences.

In the field of urban drainage the expected increase of 
short and heavy precipitation could lead to exceeded  
rainfall events for sewer network calculation and 
flood examinations resulting in more frequent floods.  
Possible impacts for emissions caused by rainfall, 
emitted loads cannot be predicted satisfyingly today. 
In principle it can be assumed that stress of aquatic  
ecosystems is increased by more frequent and low  
water situations as well as by a rise of temperature. 
A high vulnerability of the water balance caused by  
climate change in Baden-Württemberg can be estimated  
for the fields of flooding, low water, aquatic ecology; 
rainfall induced emissions as well as the delivery of 
drinking water. 
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In all of these fields adaptation strategies are at least 
partly existing or planned. The report describes in  
particular no-regret-measures for adaptation that are 
independent from climate change from an ecological  
and economical point of view. A good basis in the  
federal state is already established by the integral 
flood protection strategy, programs to achieve a good 
condition of the water bodies as well as programs 
for handling extreme hydrologic events. Coming to  
effects of climate change, predictions and statements 
on precipitation and runoff are subject to considerable  
uncertainty, which are getting bigger with smaller  
spatial and temporal scale. Since the understanding 
of the process is often not sufficient and a decrease 
of uncertainties of climate projections is not expected 
in the near future, the challenge for water balance  
management lies in the appropriate handling of uncer-
tainties. For the implementation this means, that  
robust and flexible measures have to be favoured, 
which are capable of increasing the resilience of the 
system against extreme weather conditions and which 
can react to scientific, political and social develop-
ments. In the same way further developed measures 
for monitoring of water bodies are suitable to extend 
the data base and to raise the process understanding. 
Hence in many fields the adaptation to climate change  
doesn´t require new strategies. In fact the same  
instruments that are already established for the  
prevention of extreme situations should be used. The 
knowledge of adaptation strategies is less problematic 
than spreading the knowledge to the different stake-
holders.
The report is available on the internet: 
http://www.fachdokumente.lubw.baden-wuerttem-
berg.de/servlet/is/109125
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Modelling sediment transport in the drainage  
system of Berlin (MoSeta)

The aim of the study was an enhanced modeling  
approach for the sediment transport in the sewer 
system of Berlin. The overall goal was a model that 
adequately describes the mutual interactions between 
pipe network, pumping stations and storage tanks. 
The focus of this initial project was on a fundamental 
analysis of the possibilities and limitations of sediment 
transport modeling in sewers including uncertainty 
analysis. As an example the force main network of the 
WWTP Wassmannsdorf was investigated. Hydraulic 
performance was calibrated based on operational data 
taken from the SCADA system.

Simulated concentrations of suspended solids did not 
match the concentrations observed at the inlet of the 
WWTP. Reliable results obviously require calibration on 
large data sets of sampled concentrations at least at 
all pumping stations.

Modification of a software for the simulation of 
wastewater temperature to conditions in Baden-
Württemberg and reactivation of a wastewater 
heat exchanger

The at EAWAG Zurich developed software TEMPEST for 
the simulation of wastewater temperature was made 
available in engineering practice. Due to the project, 
secured values for key input parameters could be  
determined.

With these input data the software is able to model 
very accurately the heat transport processes. The  
simulation of transport sewers (sewers without lateral 
inflows) gave very good results. However, the simula-
tion of collecting sewers has not yielded satisfactory 
results. But this is not due to deficiencies in the model, 
but to the uncertainty in the assessment of the heat 
input.

The temperature and wastewater flow and the ground 
temperature have been measured at twelve stations 
within a 40 km sewer system during the period of 
January from December 2011. These measurements 
helped to obtain a solid database in order to calibrate 
the simulation model TEMPEST and to validate the 
forecasting capability of the model. These measure-
ments represent a valuable and unique database that 
is relevant to all questions dealing with temperature 
dependent processes in sewer systems. They should 
be used in future research projects on.

A second part of the project is dedicated to the re- 
activation of a wastewater heat exchanger that has been 
installed over 30 years ago. In 1982, an installation  
for wastewater heat recovery came into operation at 
Salemer Pfleghof in Esslingen am Neckar. A few years  
later, because of excessive maintenance costs of the 
heat pump, the system was shut down. The heat pump 
had to be removed but the old heat exchanger is still 
in the sewer. The project was a good opportunity to 
demonstrate how durable the technology is and to  
obtain data for the profitability of wastewater heat  
exchangers.

Due to the efficiency of the system, the client opted for 
the renovation and the installation of an electric heat 
pump. The reactivation of the heat exchanger will be 
done in two steps. For the first step the initial set-up 
took place on 01 September 2013. The installation of 
the combined heat and power plant will take place in 
2014. Thus the 32 year old reactivated heat exchanger 
contributes again to energy saving.
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With us, effluent is just water under the bridge
Our expertise covers all aspects of water protection, and as such includes the raw water resources for a sustainable  
and secure drinking water supply as well as aspects of extraction and provision of water from surface and ground-
water sources.  The subterranean water treatment and all issues of transport, storage and distribution are of particular  
importance. As a result, the technical, economic, energetic and hygienic aspects play the most important roles.

Problems in the area of water supply are approached from diverse angles, whereby the methods of subterranean 
water treatment and environmental remediation can be strengthened and the groundwater‘s thermal energy can 
be exploited. We use advanced oxidation processes, UV-disinfection and anaerobic-biological processes to prepare 
water for industrial purposes. We also investigate issues related to the storage, transportation, and distribution  
of drinking water, with its associated hygienic problems.
Water quality management focuses on the anthropogenic impacts on water quality and protection of drinking 
water resources. An important example for our research is the investigation of how intensive crop cultivation 
methods and wastewater treatment processes concurrent in a single catchment area affect water quality. The 
ultimate objective is to achieve high water quality through an operationally, as well as economically, optimized 
wastewater disposal process. 
In light of the worldwide drinking water supply crisis, one of the central problems continues to be the further  
development, optimization and implementation of sustainable, cost-effective, simple and environmentally  
meaningful water treatment technologies on the one hand, and high-tech processes on the other. A future  
research priority will therefore be analyzing and overcoming the transfer and implementation obstacles. Further-
more, due to limited water and energy resources worldwide, research is necessary to strengthen water resources 
management with consideration for a safe and energy-optimized drinking water supply.

Water Quality Management and Water Supply

Research topics:

• Water catchment and water treatment
•  Subterranean water treatment for the remo-

val of iron, manganese and arsenic
•  Rain water use, innovative sanitary systems 

and water-saving measures 
•  Protection of drinking water resources
•  Hazard analysis and risk assessment in drin-

king water protection areas
•  Increasing energy efficiency in all areas of 

water supply 
•  Distribution network optimization and loss 

management
• Investigation of the anaerobic treatability of 

waste waters and waste 
•  Optimization of the interactions between in-

direct discharges and sewage treatment plant 
operation for improved water quality manage-
ment 

•  Closing of the industrial water cycle through a 
split-flow wastewater concept and application 
of oxidation and/or membrane processes

•  Detoxification of industrial split-flow  waste-
water 

•  Transfer, adaptation, and implementation of 
water and wastewater treatment technologies 
in Southeastern Asia

• Transition of water infrastructure
•  Water-body monitoring and management
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Research

Transition Paths for Water Infrastructure Sy-
stems (TWIST++) 
Adaptation to new challenges in urban and rural 
areas  

Considering the background of the long life of water- 
and wastewater infrastructure, their lack of flexibility 
and changes of important operation conditions, awa-
reness to improve existing conventional systems and 
concepts to face future challenges has been become 
accepted. To achieve a large conversion of existing 
household installations, new components, which have 
already been field-tested as part of newly built houses, 
respecting important single-components or concepts 
have to be improved. TWIST ++ opens up here and 
aims the following goals:

• Acquiring of integrated concepts to converse or  
improve water and waste water infrastructure

• Engineering and integration of technical compon-
ents, which are therefore necessary

• Acquiring of planning and assessment instruments, 
which are necessary for this conversion and desi-
gning a serious game

• Identification of drivers and inhibitors and necessa-
ry institutional frame conditions

Results gained by conceptual and technical research 
will be transferred to three different planning areas 
and with the help of concrete planning models being 
verified. Parallel to this a new instrument will be  
developed and executed, which will help making  
planning decisions and analysis of life cycles in sanitary  
engineering easier. It shall help giving planners and 
decision makers an easy and intuitive access to get to 
know and understand new sanitary systems.

Summing up, TWIST ++, a transdisciplinary research 
collaboration, is aiming on integrative, innovative,  
exemplary and trend-setting technical solutions  
together with a serious game to ease its implemen- 
tation. In an intelligent manner disposal of waste water  
and supply of fresh drinking water shall be united and 
the flexibility of the complete system shall be increased  
to face future challenges.

This collaboration project is divided into 8, close co-
ordinated, working packages. A lot of aspects in many 
working packages will be worked by the University 
of Stuttgart. The working package “Innovation and  
Concepts” will be edited under the leadership of ISWA: 
It’s about developing alternative and integrative  
drainage- and water supply concepts, which will adapted  
to different boundary conditions found in drainage or 
supply areas.

Those concepts cover both, waste water drainage 
(pressure-/vacuumdrainage, sewer systems) and 
waste water treatment (sewage-/partial flow), water 
treatment and water supply (potable, raw water, fire 
fighting water). The purpose of water treatment will 
be, according its use (disinfection, nutrient recovery, 
energy production), excessing compliance with regu-
lations. Furthermore partial flow treatment will make 
a new basis for assessment necessary.

ISWA will be working concretely on developing  
concepts and basis for assessment for anaerobic  
treatment and nutrient recovery from waste water.
Anaerobic treatment of different high organically  
loaded industrial waste water or excess sludge has 
been technical state of the art for many decades. 
In contrast to this there are less waste water treat-
ment plants for anaerobic treatment of waste water,  
whereas in hot climates anaerobic treatment of  
municipal waste water treatment is used, but it is 
mostly unproven for moderate climate.

Facing increasing energy prices and pressure to more 
energy efficient operation of municipal waste water  
treatment plants the situation can change in the  
nearby future. It’s advantageous to clean high loaded 
partial flows separately, for example black water from 
vacuum sewage systems. As a result of many research 
project it is common knowledge that black water  
is an adequate substrate for anaerobic treatment. 
The elimination of COD are varying in accordance to  
stability of the reactor, temperature and retention time 
between 62 % and 75 %, which is why effluent of  
anaerobic reactors must be treated further.

Beside kitchen refuse no other co-substrates were  
treated together with black water in an anaerobic  
reactor in other research projects. So far, the simulation  
of transition has been disregarded. With step by step 
integration of NASS (New sanitary Systems) into  
existing infrastructure high amounts of waste water 
with increasing fractions of black water must be treated.  
The inclusion of waste water flows can be a possibi-
lity for waste water management, which needs to be 
tested.

It is unknown, how anaerobic treatment of blackwater 
mixed  together with municipal wastewater and easy 
digestible organic co-ferments (e.g. Industrial waste 
water) works effectively and how alternating input is 
taking effect on design and process stability. Further-
more research is needed about energy balances of  
anaerobic digestion of the input named above.

Anaerobic treatment reduces organic compounds only, 
therefore nutrients have to be treated separately.  
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Development of technical methods for the elimi-
nation of phosphonates in consideration of the 
specific wastewater matrix

The Water Framework Directive aims to have a good 
ecological and chemical state for surface water bodies. 
Essentially, the input of nutrients shall be focused on 
emissions of bio-available phosphorus.

Besides agriculture, as a significant source for diffuse 
inputs of phosphorus, it is valid to consider industrial 
discharges in order to find an economically optimized 
and source-related combination of measures for the 
reduction of inputs.

Industrial discharges must be considered under diffe-
rent aspects. Indirect discharges in municipal waste-
water treatment plants with heavily or only partially 
degradable and eliminable phosphorus compounds 
can increase the effluent concentrations of phosphorus  
(TP, total P) of municipal wastewater treatment 
plants significantly. Operators have not the ability to  
influence this part. Depending on the specific situation, 
the effluent concentration of total phosphorus can be  
elevated in ranges between few µg P/L and several 
mg P/L.

For direct discharges, the branch and the specific  
valid appendix to the German Wastewater Ordinance 
(AbwV) is decisive for the remaining evaluation.  
Depending on the branch, there are stricter or less 
strict requirements for the TP effluent concentration, 
which depends on the application of organic phospho-
rus compounds.

As an interesting group of substances in this context, 
especially phosphonates need to be focused. These 
substances are used in relatively high and constantly 
rising amounts in a variety of different industrial appli-
cations, among others as softening agents, corrosion 
inhibitors and bleaching agent stabilizers. 

A potential for eutrophication through phosphonates 
is only described by a few authors, although in water 
the suspected dominating degradation mechanisms 
suggest at least a partial mineralization to o-PO4-P. 
Furthermore, it is documented that aminomethylphos-
phonic acid (AMPA) can occur through mineralization 
of phosphonates, which can lead to a further impair-
ment of surface water – at least with regard to its  
usability as drinking water resource. Furthermore, 
AMPA is a substance that explicitly has to be studied 
in view of its classification as a ‘priority substance’ 
and ‘priority hazardous substance’. Considering the  
current debate concerning the elimination of ‘trace 
substances’ in municipal wastewater treatment plants, 
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Recovery of nutrients found in supernatant might 
be appropriate. Until now recovery of nutrients from  
different input flows like wastewater, exceed sludge, 
process water, digested sludge, effluent of waste water 
treatment plants, ashes from sludge incineration has 
been analysed.

The possibility of nutrient recovery from effluent of 
anaerobic digesters has only been analysed in batch-
scale experiments. Research about long term effects 
of alternating compositions of input flows are missing 
addition of substrates from industrial flows with high 
potential of recovery of nitrogen and phosphorus.
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Figure: Test system with UV-free water table reactor 
for phosphonate elimination

it also appears to be relevant to deal with phospho-
nates, since metabolites of phosphonates can be  
classified in this category.

Politically, there is only little value attached to the  
connection between phosphonates and eutrophication, 
which presumably may have its cause in the fact that 
municipal wastewater treatment plants are monitored 
by the use of the parameter total phosphorus (TP) and, 
so far, it was not necessary to take a detailed view on 
the composition of phosphorus effluent values. Thus, 
high concentrations of phosphonates would not become  
striking. Since the composition of phosphorus fractions 
in the effluent is considerably diverse, only a more  
detailed view at the specific effluent situation can truly 
realize the optimization potential and process options, 
especially with high requirements concerning phos-
phorus effluent values.

So far, there is no technical method for the specific 
mineralization of phosphonates established. Based on 
the presumed dominating degradation mechanisms in 
natural water, the project shall develop the technical 
basis for the elimination of phosphonates in considera-
tion of different wastewater matrix compositions and 
amounts. The focus is particularly on the so far quanti-
tatively significant phosphonates DTPMP, NTMP, HEDP, 
EDTMP and PBTC.

In consideration of the specific application and waste-
water situation of the relevant industrial branches, the 
elimination pathways used shall be technically and 
economically applicable for the respective application 
and wastewater situation. One focus will be on the  
examination of possible reaction byproducts (for  
example o-PO4-P, AMPA) to make sure that the basis of 
the technical elimination is ecologically appropriate.

In the first phase of the investigation data concerning 
the used quantity and the specific wastewater matrix 
in different industrial branches have been collected.  
Thereby, the approach of looking closer at direct 
wastewater streams related to the use of phospho-
nates before its mixture with the total wastewater 
stream was carried out. The data collection aims to 
comprehensively characterize the applied amount of 
phosphonates in its range of different applications and 
wastewater compositions to work out a subsequent 
technical solution for the elimination of phosphonates 
for these different cases.

With lab-scale experiments about the elimination of 
phosphonates, these methods shall be investigated 
among others based on the presumably dominating 
degradation mechanisms in natural waters which allow 
an economic and efficient solution in consideration of 

the wastewater matrix and the treatment goal.
The following technical methods will be considered 
within the investigation, since for these methods  
relevant elimination yields could be documented:

• Catalytic (FeII) photochemical elimination with UV 
light

• Photo-Fenton reaction
• Catalytic elimination with MnII and O2

• Flocculation with metal salts
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SURUMER - Sustainable rubber cultivation in the 
Mekong Region: Development of an integrated  
land use concept in the Chinese province  
Yunnan
Sub-project 3: Development and implementation of 
a strategic water management system for a rubber  
dominated catchment area

Rubber monocultures have various impacts on the water  
quality of rivers and streams. In rubber plantations, 
the undergrowth between trees is regularly removed, 
either manually, mechanically or by the application of 
herbicides. This results in increased erosion, in com-
parison to forested areas, allowing top soil, fertilizer 
and pesticides to be washed into surface water bodies. 
Rubber tree fertilization is age specific and pesticide 
use is handled on a seasonal and case specific basis. 
Nutrients and pesticides can also reach surface waters 
via groundwater.

Intensive rubber cultivation also has a direct impact on 
peoples‘ lives.  With regards to surface waters, some eco-
system services that are affected include, for example,  
drinking water supply (negatively influenced by  
fertilizer and pesticide use) and fisheries (habitats are 
damaged due to increased erosion).

Figure: Water monitoring in the research area (Photo: Maren Burkert)

A management scheme focused solely on rubber culti-
vation to directly ameliorate ecosystem services  falls 
short of the mark:  Settlements in which the plantation 
workers live, usually  established in the vicinity of the 
surface waters, and the associated activities such  as  
agriculture, livestock farming, fisheries and wastewater  
disposal result in further impacts on the ecosystem  
services.

Surface water management based on clear goal  
formulation for the desired ecological status and  
obtained through environmental evaluation methods 
and checklists and on the evaluation of specific criteria 
of the surface water quality will result in the water 
quality and living situation being more purposefully, 
more effectively and more sustainably controlled than 
with the current management methods.

The objective of the sub-projects is to develop a water  
management system that supports local decision  
makers, in both the collection and evaluation of the 
current surface water status and its link to ecosystem 
services as well as to evaluate measures and their 
expected impact on water quality and the associated 
ecosystem services. For this purpose a monitoring  
station in the catchment area will be established which 
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will monitor the condition of the waters and ecosystem 
services. Various mathematical models will be used to 
represent and evaluate their statuses. Measures, with 
potential impacts on the water quality, will be cataloged  
and assessed with mathematical models. Check-
lists support the decision maker with the selection of 
measures. The true efficacy of the measures can be  
verified by monitoring and the model can be calibrated  
with the results, and the checklists updated. The  
management system will be designed so that the 
checklists support the decision-making. The mathe-
matical models will be used by experts to evaluate  
additional measures, such as alternative land uses or 
cultivation methods.  In the framework of this research 
project, the focus is on ecosystem services which have 
a direct link to surface waters and are influenced by 
rubber cultivation. 

The investigation area in the south Chinese province  
of Xishuagbannah/Yunnan is characterized by  a  
multitude of diverse land  uses. Tropical secondary  
forest is situated beside rubber monocultures, rice, 
tea, banana, corn, pineapple and other crops. The  
cultivation of such diverse crops naturally leads to the 
application of various pesticides as well as fertilizers.
A monitoring system shall be installed in the investi-
gation area to monitor register the condition of the  
surface waters. The installed online-monitoring system 
will guarantee reliable monitoring of the various para-
meters 24 hours per day, 365 days a year. The online- 
monitoring system is supplemented with random  
sampling and measurement campaigns in which, 
among other things, the concentration of various 
pesticides is analyzed. A highly resolved monitoring 
system is necessary in the Naban catchment area 
in order to obtain accurate measurements around  
concentration peaks due to rain and other events, 
such as the flooding of rice fields to investigate if these 
short, intensive impact loads are possibly responsible 
for the majority of the water pollution.

In the investigation area the existing ecosystem  
services, which are influenced by rubber cultivation in 
connection with surface waters, will be determined.  
The ecosystem services will be non-monetarily  
assessed with help from the model results.

Based on various models, the status of the water will 
be represented and assessed. The evaluation is com-
pared against reference waters that are not affected 
by rubber cultivation.

Part of the water management system is a catalog of 
measures. This includes not only measures on the rubber  
plantations, but also measures which could result in 
changes to the water quality and/or ecosystem services.
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AKIZ- “Integrated Wastewater Concept for In-
dustrial Zones in developing countries under tro-
pical conditions”

Subproject SP-W2: “Toxic Substances Elimination” – 
Chemical and Physicochemical Processes for Persistent 
Organic Pollutants Removal from Wastewater

Vietnam has a large number of about 200 registered 
industrial zones (IZ) without sustainable wastewater  
concepts. As result of a selection process, carried 
out in consent with the International Bureau of the 
BMBF in co-operation with KfW, a „Flagship Project“ 
is proposed for the IZ Tra Ngoc, Can Tho City, in 
the Mekong Delta. Accomplishing the KfW-financed  
investment for the central sewage treatment plant 
of the IZ, the BMBF research project applied for, will  
develop an integrated wastewater concept for tropical 
IZ (AKIZ, Integriertes Abwasserkonzept für Industrie-
zonen), to secure the efficiency and sustainable func-
tioning of the entire system including all its compon-
ents (life cycle optimization).

The wastewater from pharmaceutical and veterina-
ry pharmaceutical industries, chemical and fertilizer  
industries including pesticide production contain many 
toxic substances that have effects on the wastewa-
ter treatment process. To ensure an extensive waste  
water treatment in the central bio-mechanical puri-
fication plant, the utilization of bio solids and the pro-
tection of the aquatic environment against toxic and 
persistence sewage ingredients, it is necessary to pre-
treat and detoxicate the waste water effluents of the 
manufacturing process on site. 

The subproject SP-W2 is responsible for the task to 
research possibilities to apply local detoxification 
treatment technologies in co-operation with ISWA (Uni 
Stuttgart Germany) and with the industrial partner 
HST (Hydrosystemtechnik GmbH) and the Vietnamese 
partner HUS (University of Science). 

The main objectives of SP-W2 are (1) the identification 
of industries or companies where the detoxification is 
urgently necessary and of vital importance for the  
environment, (2) the demonstration of successful 
options to remove toxic substances, (3) the develop-
ment of specific branch treatment or treatment com-
binations, (4) the adaptation of treatment methods 
or treatment method combinations for  the dominant 
environmental conditions in Vietnam (e.g. climate, 
temperature, humidity), (5) the definition of strategies  
for running a pilot system, (6) the optimization of a 
remote control system and (7) the implementation a 
system for transferring analytical data and operation 
rules.

The chosen company CPC is focused on the mixing, 
filling, and decanting of the pesticides. The company 
covers its drinking or potable water demand of appro-
ximately 40 m³/d completely by extraction of ground 
water. The production waste water volume is between 
1 to 1,5 m³/d, while the total average waste water 
amount is 20 m³/d. 

The outdated waste water treatment plant has been in 

Figure left: State of planning         Figure middle: Visitors from University       Figure right: Current status 

Figures: Pilot Plant for chemical-physical detoxification of industrial wastewater 
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operation since January 1998. The waste water pre-
treatment is done by alkalization and by filtration with 
activated carbon and sand. Subsequently, the pre- 
treated wastewater is directly discharged into the  
biological treatment system of three in-series- 
connected stabilisation ponds. Each of them has a  
storage volume of 3600m³. 
At the beginning of the treatment the untreated waste-
water is stored in mixing and storage tanks nearby the 
pilot plant.

Tests to treat the waste water via fento’s reaction 
and flocculation were successful.  Besides membrane  
filtration, advanced oxidation process and adsorption 
via activated carbon will be tested also. Furthermore 
the treatment via bor-doped diamond electrode or via 
hybrid cavitation will be examined. 

It has already proven feasible and successful to verify 
the detoxification via luminescent bacteria tests refer-
ring to DIN EN ISO 11348.

Aim of the research is to find the best treatment  
process due to operational safety, costs, acceptance 
and integration in the existing process. Parameters 
like humidity, temperature, infrastructure and  the  
level of education of the operating personnel should 
also be taken into consideration. 
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Leakage Management in Ghana’s Urban Water 
Supply System: Estimation of Leakage, Detection 
Modelling and Rehabilitation Planning

Non-Revenue Water (NRW) is simply water supplied 
into a system which does not bring revenue in return. 
NRW consist of water loss and unbilled authorized 
consumption. Water loss is made up of real (physical) 
losses and apparent (commercial) losses. Real losses 
are leaks, bursts and overflows in water distribution 
systems. Apparent losses on the other hand consist of 
losses resulting from water theft, data handling errors,  
meter under-registration and meter inaccuracies.  
Unbilled authorized consumption is for example water 
used for firefighting and flushing of mains. 

Ghana’s NRW is about 50 % of the supplied water. This 
project is focussing on the physical losses (leakage) 
aspect of water losses. The Baifikrom water distribution  
network in Ghana is chosen for this study. Average 
monthly volume of water supplied to the network 
and the average monthly amount of authorized water  
consumption records for 2010 and 2011 showed that 
about 40 % of the water supplied to the Baifikrom  
water distribution network is lost. 

The study therefore aims at answering the following 
questions:
1. How much of the water loss is due to leakages and 

bursts?
2. How do we detect leaks in the network in order to 

reduce the runtime of leaks and speed up repair 
works?

3. How do we know which pipes are due for rehabili-
tation and at what cost?

Logging of minimum night flows, one of the pillars 
of leakage analysis shown in Figure below, was used 
with factors, determined based a developing country 

sanitation condition, to estimate total leakage in the 
network. Flow rates and pressures are used to build 
a model for detecting leakages in the water network. 
Pipe characteristic details like diameter, length, year 
of installation and burst records are used to determine 
the lifespan of pipes in the network for rehabilitation 
planning. 

As at the end of 2013, leakage loss has been esti-
mated to be 12% of the volume of water put into the 
network, implying that commercial losses are actually 
higher than they were imagined at the start of this 
research. The hybrid model to detect leakage in the 
network has just started, followed by the determinati-
on of the lifespan of the pipes in the network despite 
limited data. 

At the end of this research, some 3-pillars of leakage 
management would have been studied for a develo-
ping country network:
1. Leakage estimation approach for developing coun-

try networks.
2. A scientific tool to detect leakage water networks. 
3. A system to support decisions for pipe repair or 

replacement.

Figure left: 
Self-help at one leakage of the water pipeline

Figure right: 
Pipe run with flow and pressure measurement

Financing Institution:
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Adaption strategy for Baden-Württemberg  
facing consequences of climate change – survey 
for sphere of activity water supply
 
As a part of the survey vulnerability of water supply  
in Baden-Württemberg has been examined by this  
working group. It has been part of a large survey 
which is described in detail by the report of working 
group “Siedlungsentwässerung”.
If a system like water supply is fragile to effects 
of climate change depends on its exposition, its  
sensitivity and resultant potential effects on the  
affected Human-Environment-System with its ability 
to adapt to changing conditions. Besides it has to be 
taken into account, that climate change is not effecting 
water economy only. Demographic changes, changes 
in land use, energy supply, changing social and political  
boundaries as well as scientific and technological  
progress are relevant. Therefore statements about  
climate change have to be made considering background 
information about regional and global influences.  
In general the vulnerability of water economy due to 
climate change in Baden-Württemberg considering 
water supply is being estimated high.
With this survey possible effects by estimated changes 
of climate factors like rain events, temperature, wind, 
global radiation on water yield on the one hand and 
water supply on the other hand have been analysed. 
Resulting effects on infrastructure, organisation and 
operation are displayed. It has become clear, that a 
global view on the federal state can give unprecise  
hints for future weaknesses only. Possible local  
shortages in water yield can be identified and solved 
by a synopsis of their main consumers in agriculture, 
energy supply and industry only.
Despite it has become clear, that possible local changes 
in water supply can be de-termined by a synopsis of 
determining factors like population growth, demo- 
graphic changes, changes in industrial, agricultural and  
gardening water consumption as well as internal  
consumption and water losses.
Therefore, as a consequence, every single water  
supplier should make its own, specific “climate change 
check“, respecting its specific and changing boundary 
conditions.
Seen in a state wide view, drinking water supply shows 
in regard to water yield, water supply and infrastructure  
a high flexibility considering changing boundary  
conditions like climate change.
To find weaknesses and an optimized adaption of the 
water supply system to local boundary conditions a 
detailed inspection of these three parts for every  
single water supplier is necessary.

Financing Institution:

Ministerium für Umwelt, Klima und Energiewirtschaft 
Baden-Württemberg
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serrecycling, Arbeitsbereich Wassergütewirtschaft 
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Optimized elimination of emerging contaminants 
in wastewater treatment effluent by use of UV 
oxidation treatment

Over the last several years anthropogenic sub-
stances in form of medicine residues, pesticides, X-ray  
contrast agents, etc. have been detected in surface 
water. Many substances, referred to as emerging  
contaminants (ECs), are brought into the environment 
by the disposed effluent of municipal wastewater treat-
ment plants (WWTP), since many compounds cannot 
be eliminated due to their persistence against bio- 
logical decomposition. These substances may endanger  
aquatic life forms and, ultimately, human beings via 
the food chain or enriched in drinking water. Some  
endocrine disrupting compounds interfere with the hor-
mone system. After expo-sure, some substances may 
cause cancer or other diseases in humans. Therefore,  
an obligatory additional treatment step in WWTPs will 
be required.

Today, numerous alternative treatment methods for the 
removal of these substances are being examined, such as 
activated carbon treatment or membrane filtration. The 
so called advanced oxidation process (AOP) is a modern  
solution for the reduction of EC concentrations in 
wastewater treatment effluent (WWTE). In the UV/AOP  
an oxidant is dosed to the WWTE. Via UV radiation  
the oxidizing agent is formed to highly reactive  
hydroxyl radicals (•OH). Hence, organic pollutants can 
be oxidized to CO2 and H2O, or at least rendered bio-
degradable for subsequent natural degradation. State 
of the art oxidants are hydrogen peroxide (H2O2) and 
ozone (O3).

A very promising alternative is the UV/chlorine AOP.  
In previous studies good elimination rates for specified 
ECs could be observed, with prospects of economical  
advantages and a better energy saving potential, com-
pared with state of the art UV/AOP implementations. 
In this project a continuous flow UV pilot plant pro-
vided by Siemens AG was placed on the grounds of 
the Treatment Plant for Education and Research of the 
Institute for Sanitary Engi-neering, Water Quality and 
Solid Waste Management, University of Stuttgart.

The objective of this project was to examine the eco-
nomic and technical implementation of the UV/chlorine 
AOP. Free Cl2 was dosed in form of sodium hypochlo-
rite (NaOCl). The pilot plant, equipped with a medium 
pressure UV chamber of a maximum effective power 
of 1 kW, processed WWTE in a continuous mode. In 
several experiments, the dosage of oxidizing agent 
was varied (1 – 6 mg/l) while the UV power was kept 
constant, the UV power was var-ied (0 – 1 kWh/m³) 
while the dosage of the oxidizing agent was kept con-

stant as well as the flow rate was varied (1 – 3 m³/h). 
In parallel experiments hydrogen peroxide was dosed 
as oxidizing agent to allow comparisons with the state 
of the art. Further investigations included increased 
ammonium concentrations, what can lead to inter-
ferences with the UV/chlorine AOP due to formation 
of free chlorine to less active chloramines, as well as 
various initial concentrations of organic substances in 
the WWTE.

By addition of hydrogen peroxide subsequent to the 
UV stage, residual chlorine was eliminat-ed in order 
to ensure that free chlorine did not get released with 
the effluent of the pilot plant. Referring to this, the  
reducing agents sodium thiosulfate (Na2S2O3) and  
sodium sulfite (Na2SO3) were examined as well.
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Industrial Wastewater Reuse in Textile Industry  
by Application of Appropriate Membrane  
Treatment Technology and Investigating  
Pretreatment Methods, Fouling Phenomenon and 
Cleaning of Fouled Membranes

The usable water resources in the world are de- 
creasing in amount, leading not only to an increase in 
water price but also stringent wastewater discharge  
quality limits which increases wastewater treatment 
cost. Textile industry requires significant amount of 
process water for cleaning, bleaching, dyeing and 
washing/rinsing purposes. One of the effective ways 
for sustainable and economical usage of water for a 
textile industry can be implementation of wastewater 
reuse. In this sense each type of textile wastewater 
should be thought as a new water resource and should 
be reused as much as possible without causing any 
quality decrease in produced textile.

Application of membrane treatment technology in  
segregated wastewater treatment and reuse concept 
allows in-situ treatment and reuse. Although membrane  
filtration gives enormous results, membrane treat-
ment has one main disadvantage, which is membrane 
fouling. Membrane fouling is mainly categorized as in-
organic fouling, organic fouling and biofouling. Fouling 
is an important problem for economical sustainability 
of the membrane treatment process and it should be 
minimized by investigating adequate pre-treatment 
and membrane cleaning methods. Therefore the  
project aims were classified as:

• selecting appropriate membrane application for 
each wastewater stream in a textile dye-house

• selecting water reuse potential of each 
wastewater stream in a textile dye-house 

• investigating effective pre-treatment methods for 
the selected membrane applications 

• investigating effective membrane cleaning methods 
for the selected membrane applications

• investigating non-Phosphorus based antiscalant 
usage and formation of biofouling

Investigations were conducted with laboratory scale  
and pilot scale membrane units by using original  
textile dye-house wastewaters. NF270 nanofiltration  
membrane and XLE reverse osmosis membrane 
were found effective for the treatment and reuse of 
washing/rinsing wastewaters. MF/UF pre-filtration was 
found effective for NF/RO treatment of washing/rinsing  
wastewaters. Alkaline membrane cleaning was found 
effective for the cleaning of fouled membranes.  
Investigating  not only the effect of non-Phosphorus 
based antiscalants on the membrane treatment per-
formance and on biofouling formation but also the 

removal of biofouling by membrane cleaning and  
regeneration of biofouling after membrane cleaning 
was performed to complete the project. 

All results showed that more than 55% overall water 
reuse and more than 50% salt reuse is possible. 
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Expertise and consulting
Examination of biodegradability and environ-
mental assessment for the product Schukolin 
Solar Soft
Client: Herwetec GmbH, Sinsheim

Examination of biodegradability referring to 
DIN EN ISO 9988 for different textile auxiliary 
agents
Client: Textilveredelung an der Wiese GmbH, Lörrach

Examination and discussion of numerous waste 
water parameters from partial flows and mixed 
waste water samples
Client: Wackher Textilveredelung GmbH, Ettlingen

Examination of biodegradability referring to DIN 
EN ISO 9988 for residual highly concentrated  
split-flow wastewaters from textile finishing 
process
Client: KBC Manufaktur Koechlin, Baumgartner & Cie 
GmbH, Lörrach

Examination and discussion of nitrification  
inhibition tests referring to DIN EN ISO 9509  
focusing on nitritation
Client: Stadt Rottenburg am Neckar, Stadtentwässe-
rung

Examination of biodegradability referring to DIN 
EN ISO 9988 and examination and discussion of 
nitrification inhibition tests referring to DIN EN 
ISO 9509 for different partial flows from a paint 
shop
Client: Daimler AG, Sindelfingen

Scientific Advice at the conceptual design of pilot 
plants for anaerobic co-fermentation of industri-
al waste waters
Client: LINEG, Kamp-Lintfort

Subterranean treatment for the removal of iron 
and manganese in combination with climatisation  
of buildings -UEEklim-Guideline
Client: Züblin Umwelttechnik
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The aim of research and education at the Chair of Wa-
ste Management and Emissions is to assure resource 
conservation and climate protection in a sustainable 
manner.  Within this context, material flows that be-
come waste as result of the use of resources, their 
treatment processes, along with the emissions from 
waste treatment plants, are considered.  The topic of 
biological waste air purification is dealt in a special de-
partment within the chair.  Education and research en-
compass a holistic approach to the fundamental waste 
management processes, which serve as cornerstones 
for sustainable resource management, span from the 
generation of waste and its avoidance, over the reco-
very of materials and energy from waste, up to the 
environmentally sound disposal of wastes and the con-
trol of the associated emissions. Beside the lectures 
offered for Civil Engineering students, courses are spe-
cially tailored for the German taught Environmental 
Engineering program, and the international Master of 
Science program „Air Quality Control, Solid Waste and 
Waste Water Process Engineering – WASTE”.   

The sections represent the research priorities of the 
Chair. Dr.-Ing. Dipl.-Chem. Klaus Fischer is in charge 
of solid waste section; Dipl.-Ing. Gerold Hafner leads 
the section for resource management and industrial 
recycling and Dr.-Ing. Dipl.-Chem. Martin Reiser is re-
sponsible for the emissions section. The research team 
for IGNIS project is led by MSc Nicolas Escalante and 
Dipl.-Geogr. Agata Rymkiewicz. The research group 
„Recycling of Phosphorus“ is lead by Dr.-Ing. Carla Ci-
matoribus.

Research is focused on the following fields:
• Modelling, simulation and evaluation of waste ma-

nagement systems and concepts taking into consi-
deration resource conservation and climate protec-
tion.

• Biotechnological waste treatment processes (com-
posting, anaerobic digestion), concentrating spe-
cially on process modelling and simulation of ana-
erobic systems, and regenerative energy recovery 
from organic waste and renewable resources.

• Examination and evaluation of decentralized dispo-
sal systems for the joint treatment of solid waste 
and wastewater, as well as energy recovery (zero 
waste and wastewater processes e.g. tourist areas, 
islands).

• Infrastructure development for future megacities of 
tomorrow, particularly in developing and emerging 
economies.  Scientific accompaniment of the im-
plementation of sustainable material management 
systems and waste treatment technologies. 

• Surveys on food waste generation and development 
of food waste reduction strategies.

• Laser based methods of measuring methane emis-
sions from area sources.

• Stabilization of landfills by in-situ aeration.
• Analysis of wastes and emissions.
• Recovery of Phosphorus from sewage sludge by 

thermo-chemical procedures.

The Chair of Waste Management and Emissions is a 
member of several competence networks e.g. Compe-
tence Centre Environmental Engineering (Kompetenz-
zentrum für Umweltschutz Region Stuttgart (KURS 
e.V.)) and several standardization committees and sci-
entific advisory board of the state of Baden-Württem-
berg, Federal Ministries and the EU and as a result has 
established numerous contacts and cooperation ag-
reements with several research institutions, public wa-
ste management authorities, private enterprises, and 
ministries. Cooperation with foreign universities and 
research institutions have been established through 
international research projects.

Activities in Education

The Chair’s staff, including scientists, researchers and 
external lecturers, holds lectures covering several stu-
dy courses, and supervises students from different 
academic programmes. From winter semester 08/09 
the diploma programmes Civil Engineering and Envi-
ronmental Engineering have been converted to Bache-
lor-/Master programmes and modularized course are 
now being offered.

Bachelor of Science programme Civil Engineering and 
Environmental Engineering:
• Waste Management and Biological Air Purification

Master of Science Programme Civil Engineering:
• Master course „Waste Treatment Engineering“ 

Master of Science Programme Environmental Enginee-
ring:
• Specialization field „Waste, Wastewater, Emissions“ 

with the Master courses „Waste Treatment Enginee-
ring“ and „Waste Management“, with 11 modules 
(in German).

International Master Programme „WASTE“ (Establis-
hed in 2002):
• Sanitary Engineering, course Solid Waste Manage-

ment
• Mechanical and Biological Waste Treatment
• Design of Solid Waste Treatment Plants
• Industrial waste and contaminated sites
• Independent Study

Chair of Waste Management and Emissions
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• Biological Waste air purification and adsorption
• International Waste Management
• Sanitary Engineering: Practical class
• Ressourcenmanagement
• Environmental relevance of waste treatment facili-

ties (Dr. Huber)
• Biogas (Prof. Dr.-Ing. Gerhard Rettenberger)
• Waste management systems (Dr. Krieck)

International Master Programme „Infrastructure Plan-
ning“ and „WAREM“:
• Sanitary Engineering, Solid Waste Management

Seminars, laboratory work, design exercises and ex-
cursions supplement the lectures.  

International 

Cooperation agreements in research and education 
through the Erasmus programme of the EU and the 
promotion of the Federal Ministry of Education and Re-
search and the DAAD have been established with the 
following universities: Tampere University of Techno-
logy (Finland); Dokuz Eylül University, Izmir (Turkey); 
Akdeniz University, Antalya (Turkey); Pamukkale Uni-
versity, Denizli (Turkey); Middle East Technical Univer-
sity, Ankara (Turkey); University of Salerno (Italy); 
Technical University of Temesvar (Romania); Univer-
sity of Thessaloniki (Greece); University of Guangxi, 
Nanning (China); University of Sains Malaysia, Penang 
(Malaysia); Addis Abeba University, Addis Abeba (Ethi-
opia); Universidad Catolica Boliviana „San Pablo“, La 
Paz (Bolivia).  

Furthermore, several staff members of the Chair are 
active as associated lecturers at other institutions 
worldwide.  It is important to highlight the activities 
of lecturers in the Master programme EDUBRAS held 
in cooperation the Universidade Federal do Parana in 
Curitiba (Brasil) and the Indo-German-Center for Su-
stainability at the IIT Madras in Chennai (India).

Conferences

Beyond research and academic activities, the Chair 
is involved in the continuing education and advanced 
training of professionals. Worth mentioning here in 
particular are the „Biogastag 2012“, the „Kreislauf-
wirtschaftstag 2012“, the „Bioabfallforum 2013“ and 
the „Ressourceneffizienz- und Kreislaufwirtschafts-
kongress“ in association with the Ministry of the En-
vironment, Climate Protection and the Energy Sec-
tor of Baden-Württemberg; the waste management  

colloquia; the landfill seminars, in association with the 
Environmental Protection Agency of the Federal State 
of Baden-Wuerttemberg; the scientific conference of 
the DGAW in cooperation with several universities; 
continuing education courses in cooperation with the 
Society of Engineers for Water Management, Waste 
Management and Agricultural Infrastructure (Bund der 
Ingenieure für Wasserwirtschaft, Abfallwirtschaft und 
Kulturbau (BWK)); as well as lectures in the field of 
waste management within the scope of the Distance 
education programme “Water and Environment” of-
fered by the Bauhaus-Universität Weimar.  Finally, in 
collaboration with the Turkish Environmental Ministry, 
the tradition of the German-Turkish Conferences has 
been revived.  

Committees

Staff members are also involved in several commit-
tees, including academic councils, professional as-
sociations and advisory boards. Prof. Kranert is the 
Chairman of the Joint Commission of Environmental 
Engineering, and manager of this master program is 
Dipl-Biol. Andreas Sihler. Prof. Kranert is also member 
of the committees of the Environmental Engineering 
and WASTE study programmes. From 1 April 2011 to 
31 March 2013, Prof. Kranert was the Dean of the Fa-
culty for Civil and Environmental Engineering. Further-
more, Prof. Kranert is member of the Alumni associa-
tions KONTAKT e.V. and WASTE Club.

Additionally, Prof. Kranert is an active member of se-
veral professional associations and commitees. The-
se include the German Institute of Standardization 
(DIN), the Association of German Engineers (VDI 
e.V.), the Society of Engineers for Water Management, 
Waste Management and Agricultural Infrastructure 
(Bund der Ingenieure für Wasserwirtschaft, Abfallwirt-
schaft und Kulturbau (BWK)), Working Group for the 
Valorization of Municipal Solid Waste (Arbeitskreis zur 
Nutzbarmachung von Siedlungsabfällen (ANS e.V.)), 
German Association for Water, Wastewater and Wa-
ste (DWA e.V.), Association for Quality Assurance of 
Fertilization and Substrates (VQSD eV), the ORBIT As-
sociation, the European Compost Network (ECN), and 
the Federal Compost Quality Association (Bundesgü-
tegemeinschaft Kompost (BGK)). Prof. Kranert is the 
chairman of the Quality Committee of the BGK, the 
Chair of the Trustees of the Professors of Waste Dis-
posal Community for the German waste disposal in-
dustry, spokesman for the Group of Professors in Solid 
Waste Management in RETech under the initiative of 
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Indo-German-Center for Sustainability (IGCS) 
am IIT-Madras, Solid Waste Management

Sustainable  waste ma-
nagement is one of  the 
most important issues in 
emerging countries. On 
the one hand side impro-
per solid waste manage-

ment causes serious environmental damages by pol-
luting water, air, soils and landscape and can affect 
people’s health; in addition untreated methane emis-
sions from dumpsites and landfills increase the effect 
of global warming. On the other hand side waste is a 
resource. By re-use, recycling and recovery of waste 
resource efficiency can be improved, energy and fer-
tilizers are saved and soils are ameliorated by incre-
asing fertility and water capacity. It also can lead to 
income generation for the population by valorizing the 
waste streams. 

At the IGCS the focus will be on sustainable waste 
management systems, especially on organic waste. 
Organic waste covers more than two-thirds of muni-
cipal solid waste in India. This waste has a very small 
recycling quota in India up to now. By recycling this 
waste fraction harmful emissions can be reduced on 
a big scale, at the same time an organic fertilizer can 
be produced by composting and renewable energy is 
produced by biogas plants. Research aspects are po-
tentials of organic waste, (separate) collection, waste 
composition, aerobic  (composting) and anaerobic (bi-
ogas production) processes and products from organic 
waste. Beside biochemical, microbiological and pro-
cess oriented questions the link to energy, water and 
land use plays an important role. Projects will include 
different scales; from lab scale up to technical scale 
new scientific findings will be generated. It has to be 
mentioned that adapted solutions concerning the si-
tuation in India and the very different socioeconomic 
structures between rural areas and megacities have 

International Cooperation Project
to be taken into account. The cooperation between 
scientists in India and Germany will be deepened. In 
addition the link between theory and practice will be 
intensified.

Since the end of 2013 there is a collaboration in two 
DST-financed research projects for a duration of 30 
months about the topics anthropogenic micropol-
lutants and sustainable waste management by using 
it as compost and reducing greenhouse gas emissions. 
This works in cooperation with the Bauhaus-Universi-
tät Weimar and the IGCS
 
 

the Federal Environment Ministry and a member of the 
Sustainability Advisory Board of the State of Baden-
Wuerttemberg.

Additionally, the chairholder serves as referee for se-
veral research funding institutions, scholarship founda-

tions and accreditation agencies. Furthermore, several 
staff members play a leading role in the Competence 
Centre “Environmental Engineering” (Kompetenzzen-
trum für Umweltschutz Region Stuttgart (KURS e.V.)).
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Conferences – Seminars – Colloquia

Ressourceneffizienz- und Kreislaufwirtschafts-
kongress 2013
„Ideenvielfalt statt Ressourcenknappheit“, Patronage: 
Ministerpräsident Winfried Kretschmann MdL, stellv. 
Ministerpräsident Nils Schmid MdL und Minister Franz 
Untersteller MdL, 12. und 13. November 2013, Kultur- 
und Kongresszentrum Liederhalle Stuttgart

Stuttgarter Berichte zur Abfallwirtschaft,
Volume 111, Tagungsband Teil „Kreislaufwirtschaft“,
DIV – Deutscher Industrieverlag GmbH, 
ISBN 978-3-8356-7131-7  

BioabfallForum Baden-Württemberg 2013
„Zukunft der Bioabfallverwertung & Innovative Biogas-
nutzung“, Patronage: Franz Untersteller MdL, Minister 
für Umwelt, Klima und Energiewirtschaft Baden-Württ-
emberg, 19. September 2013, Kultur- und Kongress-
zentrum Liederhalle Stuttgart

Stuttgarter Berichte zur Abfallwirtschaft,
Volume 110, DIV – Deutscher Industrieverlag GmbH, 
ISBN 978-3-8356-7112-6

Kinderuni 2013
„Warum trennen wir Müll?“, Host: Universität Stutt-
gart, Stuttgarter Zeitung, Hochbegabtenförderung,  
Studentenwerk Stuttgart, 13. Juni 2013, 
Universität Stuttgart

3-W-Istanbul-Congress 2013, Istanbul Interna-
tional Solid Waste, Water and Waste Water Con-
gress

Host: City of Istanbul, ISTAC Co., Turkish Ministry of 
Environment and Urban Planning, Turkish Ministry of 
Forest and Water Management, ISKI - Istanbul wa-
ter and sewer utility, Union of Municipalities of Tur-
key, Turkish lage cities in cooperation with Turkish 
and European Universities and research institutions,  
22. – 24. Mai 2013, Halic Congress Center, Istanbul

Tagungsband: ISBN 605-6326-912

3. Wissenschaftskongress 2013, 
„Abfall- und Ressourcenwirtschaft“, Patronage: Deut-
sche Gesellschaft für Abfallwirtschaft e.V. (DGAW) in 
cooperation with the Chair of Waste Management and 
Emissions, University of Stuttgart, 21. und 22. März 
2013, Universität Stuttgart

Tagungsband: Verlag Abfall Aktuell Stuttgart,  
ISBN 978-3-9815546-0-1

Zeitgemäße Deponietechnik 2013
„Technisch hochwertige Deponiestilllegung“,  
12. März 2013, ISWA, Universität Stuttgart

Stuttgarter Berichte zur Abfallwirtschaft,
Volume 109, DIV – Deutscher Industrieverlag GmbH
ISBN 978-3-8356-3373-5

BioGasTag Baden-Württemberg 2012 
„Biogas aus Abfällen – ein wesentlicher Baustein für 
die Kreislaufwirtschaft und Energiewende“, Patro-
nage: Franz Untersteller MdL, Minister für Umwelt, 
Klima und Energiewirtschaft Baden-Württemberg,  
8. November 2012, Kultur- und Kongresszentrum Lie-
derhalle Stuttgart

Stuttgarter Berichte zur Abfallwirtschaft,  
Volume 107, Oldenbourg Industrieverlag GmbH,  
ISBN 978-3-8356-3355-1

KreislaufwirtschaftsTag Baden-Württemberg 
2012 (formerly AbfallTag Baden-Württemberg)
„Sicherung der Rohstoffe – eine Herausforde-
rung für Wirtschaft und Kommune“, Patronage: 
Franz Untersteller MdL, Minister für Umwelt, Kli-
ma und Energiewirtschaft Baden-Württemberg, 
23. Oktober 2012, Kultur- und Kongresszentrum  
Liederhalle Stuttgart

Stuttgarter Berichte zur Abfallwirtschaft,  
Volume 106, Oldenbourg Industrieverlag GmbH,
ISBN 978-3-8356-3354-4

Zeitgemäße Deponietechnik 2012, 
„Strategien für Deponien in der Stilllegungs- und 
Nachsorgephase“, 15. März 2012, ISWA, Universität 
Stuttgart

Stuttgarter Berichte zur Abfallwirtschaft,  
Volume 104, Oldenbourg Industrieverlag GmbH,  
ISBN 978-3-8356-3313-1
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Scientific Guidance of Events and Memberships in  
Scientific Commitees

Scientific Guidance:

Ressourceneffizienz- und Kreislaufwirtschafts-
kongress Baden-Württemberg 2013
Ideenvielfalt statt Ressourcenknappheit - Kein Res-
sourcenschutz ohne Kreislaufwirtschaft, Stuttgart, 
12.-13. November 2013

Bioabfallforum Baden-Württemberg 2013
Zukunft der Bioabfallverwertung & Innovative Biogas-
nutzung, Patronage: Umweltminister Franz Unterstel-
ler MdL, Stuttgart, 19. September 2013

3. Wissenschaftskongress Abfall- und Ressour-
cenwirtschaft der DGAW
In cooperation with the Chair of Waste Management 
and Emissions, University of Stuttgart, promoted and 
accompanied by Ministerium für Umwelt, Klima und 
Energiewirtschaft Baden-Württemberg, Stuttgart, 21.-
22. März 2013

Zeitgemäße Deponietechnik 2013
Technisch hochwertige Deponiestilllegung, Stuttgart, 
12. März 2013

BiogasTag 2012
Biogas aus Abfällen - ein wesentlicher Baustein für 
die Kreislaufwirtschaft und Energiewende, Patrona-
ge: Umweltminister Franz Untersteller MdL, Stuttgart,  
08. November 2012

Kreislaufwirtschaftstag  
Baden-Württemberg 2012
Sicherung der Rohstoffe - eine Herausforderung für 
Wirtschaft und Kommune, Partonage: Umweltminister 
Franz Untersteller MdL, Stuttgart, 23. Oktober 2012

Zeitgemäße Deponietechnik 2012
Strategien für Deponien in der Stillegungs- und Nach-
sorgephase, Stuttgart, 15. März 2012

Member of Scientific Committee:

SARDINIA 2013
14th International Waste Management and Landfill 
Symposium, Sardinia (Italy), 30. September-04. Ok-
tober 2013

3W-Conference Istanbul
Istanbul International Solid Waste, Water and Waste 
Water Congress, Istanbul (Turkey), 22.-24. Mai 2013

Wissenschaftskongress Abfall- und Ressourcen-
wirtschaft der DGAW
Universität Stuttgart, 21.-22. März 2013

13. Münsteraner Abfallwirtschaftstage
Münster, 19.-20. Februar 2013

WASTESafe 2013
3rd International Conference on Solid Waste Manage-
ment in Developing Countries, Khulna (Bangladesh), 
10.-12. Februar 2013

Venice 2012
4th International Symposium on Energy for Biomass 
and Waste, Venice (Italy), 12.-15. November 2012

WASTEENG 2012
4th International Conference on Engineering for Wa-
ste and Biomass Valorisation, Porto (Portugal), 10.-13. 
September 2012

CRETE 2012
3rd International Conference on Industrial and Hazar-
dous Waste Management, Chania (Greece), 10.-12. 
September 2012

IRRC 2012
International Recycling and Recovery Congress, Berlin, 
10.-11. September 2012

ORBIT 2012
Global Assessment for Organic Resources and Waste 
Management, 8th International Conference, Rennes 
(France), 12.-15. Juni 2012

2. Wissenschaftskongress Abfall- und Ressour-
cenwirtschaft der DGAW
Universität Rostock, 29.-30. März 2012

Prof. Dr.-Ing. Martin Kranert is member of the scientific committees/ advisory boards of the following conferences 
and congresses:
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Prizes and Awards

Dipl.-Geogr. Agata Rymkiewicz, Scholarship 
from the German Society for Waste Management 
(DGAW).

Dipl.-Ing. Dominik Leverenz, Karl Heinz Hunken-
study award.

Dominik Leverenz received the Karl Heinz Hunken-stu-
dy award for his outstanding diploma thesis „Recom-
mendations to reduce food waste“ at the Bioabfallfo-
rum 2013 on 19 September 2014. The Bioabfallforum 
took place in cooperation with the Ministry of the Envi-
ronment, Climate Protection and the Energy Sector of 
Baden-Württemberg under the patronage of the Mini-
ster of the Environment Franz Untersteller in the Lie-
derhalle in Stuttgart. This study award, which is from 
the legacy of the former rector Prof. Karl Heinz Hunken 
and „father“ of the study Umweltschutztechnik, was 
offered in 2013 for the first time.

Agata Rymkiewicz received a scholarship at the 3rd 
DGAW Conference on 21 to 22 March 2013 in Stuttg-
art. This scholarship is for the promotion of her doc-
tor‘ s degree in the subject of „Geospatial Modeling of 
Waste Management Data in Urban Areas, Case Study 
of Addis Ababa, Ethiopia“, which she generates at our 
department.
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2013

Biofilter technology in Asia 
 
Junwen Cai (WASTE) (2013)
Betreuung: Dr.-Ing. K. Fischer, 

Dr.-Ing. M. Reiser

Biofilter technology in North- and South America
 
Ginna Gonzalez (WASTE) (2013)
Betreuung: Dr.-Ing. K. Fischer,
 Dr.-Ing. M. Reiser

Recovery of rare earth metals form electronic 
wast: A review 

Dennis Vega Garcia (WASTE) (2013) 
Betreuung: Dr.-Ing. C. Cimatoribus

Ressource management : materials flow of  
antimony
 
Marcela Koch Thierry (WASTE) (2013)
Betreuung: Dr.-Ing. K. Fischer,
 Dr.-Ing. M. Reiser

Socio-economic household characterization, 
household solid waste management, Addis Abe-
ba, Ethiopia

Andrea Milena Chitiva Rodríguez (WASTE) (2013)
Betreuung: N. Escalante, M.Sc.,  

Dipl.-Geogr. A. Rymkiewicz,
 Prof. Dr.-Ing. M. Kranert

2012

Evaluation of existing methods for the calcula-
tion of Greenhouse gas emissions from waste 
management systems

Maria Fernanda Gonzalez (WASTE) (2012)
Betreuung: Prof. Dr.-Ing. M. Kranert,
 Dipl-Geol. D. Clauß

Photo-oxidation of reactive dye using UV-H2O2 
technology

Iftekhar Zaman Sunny (WASTE) (2012)
Betreuung: Dipl.-Ing. M. Rapf

Independent Studies

2013

Adaptation of Plant Tolerance Test for Compost 
in Addis Ababa, Ethiopia

Lena Wetzel (UMW) (2013)
Betreuung: Prof. Dr.-Ing. M. Kranert,  

N. Escalante, M.Sc.,  
Dipl.-Geogr. A. Rymkiewicz  

2012

Determination of Primary Waste Collection Pro-
ductivity Depending on the Conditions in Addis 
Ababa, Ethiopia 

Philipp Pilsl (UMW) (2012)
Betreuung: Prof. Dr.-Ing. M. Kranert,  

N. Escalante, M.Sc.,  
Dipl.-Geogr. A. Rymkiewicz  

Determination of the Prodictivity of the Seconda-
ry Waste Collection in Addis Ababa

Beatrix Becker (UMW) (2012)
Betreuung: Prof. Dr.-Ing. M. Kranert,  

N. Escalante, M.Sc.,  
Dipl.-Geogr. A. Rymkiewicz

Determination of Valuable Materials delivered 
from Households to the Informal Sector in Addis 
Ababa - Survey of Kurale

Anna-Lena Fuchs (UMW) (2012)
Betreuung: Prof. Dr.-Ing. M. Kranert,  

N. Escalante, M.Sc.,  
Dipl.-Geogr. A. Rymkiewicz

Entwicklung eines Photobioreaktors zur Aufzucht 
von Rhodospirillum rubrum in unterschiedlichen 
Milieubedingungen

Simon Michel (UMW) (2012)
Betreuer: Dr.-Ing. N. Strunk

Material Flow Analysis of the Solid Waste Ma-
nagement System of the City of Addis Ababa

Manuel Hoffmann (UMW) (2012)
Betreuung: Prof. Dr.-Ing. M. Kranert,  

N. Escalante, M.Sc.,  
Dipl.-Geogr. A. Rymkiewicz 

Bachelor Thesis
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Untersuchung von Methan und Butan abbau-
enden Bakterienstämmen und die Entwicklung 
eines Alkan-Monooxygenase-Screenings

Maria Bichmann (Biotechnologie) (2012)
Betreuer: Dipl.-Ing. S. Helbich

Vergleich dreier Techniken zur Bioabfallverwer-
tung in Hinsicht auf Klimawirksamkeit und Res-
sourceneffizienz

Christian Friesenhan (UMW) (2012)
Betreuung: Prof. Dr.-Ing. M. Kranert,  

Dr.-Ing. K. Fischer

2013

Analyse von Auslegungssoftware für Desorpti-
onskolonnen zur Entfernung von Schadstoffen 
aus Grundwasser 

Melanie Schroeder (UMW) (2013)
Betreuung: Dipl.-Ing. M. Rapf, 
 Prof. Dr.-Ing. M. Kranert,
 M. Gräter (Züblin)

Auswahl und Erprobung eines Verfahrens zur 
Ammoniumeliminierung sowie Optimierung 
des Chemikalieneinsatzes für eine bestehende 
Grundwasserreinigungsanlage

Hermann Gaus (UMW) (2013)
Betreuung: Dipl.-Ing. M. Rapf, 
 Prof. Dr.-Ing. M. Kranert,
 H.-G. Edel (Züblin)

Beurteilung von möglichen Behandlungs- und 
Entsorgungswegen von sauer gewaschenen Fil-
teraschen aus Abfallverbrennungsanlagen

Senay Güner (UMW) (2013)
Betreuung: Prof. Dr.-Ing. M. Kranert, 

Prof. Dr.-Ing. H. Seifert

Diploma Thesis

Bilanzierung von Kohlenstoff und Stickstoff im 
Prozesswasser der Rotte einer mechanisch- 
biologischen Abfallbehandlungsanlage

Fabian Kunberger (UMW) (2013)
Betreuer: Dr.-Ing. M. Reiser,
 Dr.-Ing. K. Fischer

Energiepotenzial der in Zoos und botanischen 
Gärten und bei der Landschaftspflege von Grün-
flächen anfallenden Bioabfälle am Beispiel der 
Wilhelma
 
Carmen Leix (UMW) (2013)
Betreuung: Dr.-Ing. K. Fischer, 
 Prof. Dr.-Ing. M. Kranert

Überprüfung der Gasfinder-Methode zur Quanti-
fizierung der Methanemissionen von Abfalldepo-
nien

Britta Oettl (UMW) (2013)
Betreuer: Dr.-Ing. M. Reiser,
 Dr.-Ing. K. Fischer

Untersuchung der Machbarkeit einer Sanierung 
des ehemaligen Kokereigeländes August Thy-
ssen mit einer Kombination aus Phasenhebung 
und dem neuartigen Biospargingverfahren 

Martin Mühlbrodt (UMW) (2013)
Betreuung: Dipl.-Ing. M. Rapf, 
 Prof. Dr.-Ing. M. Kranert,
 S. Mostersteg (ThyssenKrupp)

Verifikation und Optimierung der In-Situ biolo-
gischen Reduktion von Perchlorethen und des-
sen Abbauprodukten bis zu Ethen mit Hilfe eines 
Grundwasserzirkulationsbrunnens durch Labor-
versuche

Simon Berg (UMW) (2013)
Betreuer: Dr.-Ing. N. Strunk

Versuchsplanung vom Prototyp zum Serien- 
gerät - aufgezeigt am Dekont Module All Purpo-
ses 1800 DE 

Florian  Rauchfuss (UMW) (2013)
Betreuung: Dipl.-Ing. M. Rapf, 
 Prof. Dr.-Ing. M. Kranert,
 T. Tessmer (Kärcher)
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2012

Abschätzung der Lebensmittelabfälle in Deutsch-
land, deren orientierende Vermeidungspotenti-
ale und sich daraus ergebende positive Umwelt-
einflüsse
 
Heiko Schuller (UMW) (2012)
Betreuung: Dr.-Ing. K. Fischer,  

Dipl.-Ing. G. Hafner

Abschätzung der Lebensmittelverluste und bio-
genen Reststoffe der deutschen Lebensmittelin-
dustrie
 
Adrian Kölbig (UMW) (2012)
Betreuung: Dr.-Ing. K. Fischer,  

Dipl.-Ing. G. Hafner

Biologisch abbaubare Kunststoffe und ihre Ein-
bindung in Abfallwirtschaftssysteme
 
Sannah König (UMW) (2012)
Betreuung: Dr.-Ing. K. Fischer,
 Prof. Dr.-Ing. M. Kranert

Der biologische Abbau von Benzoat unter hyper-
salinen Bedingungen - Charakterisierung halo-
philer Misch- und Reinkulturen und Optimierung 
der Umsatzleistung

Martina Kiel (UMW) (2012)
Betreuer: Dr.-Ing. D. Dobslaw

Entwicklung einer Methode zur Analyse, Bewer-
tung und Optimierung des Ressourcenmanage-
ments in deutschen Krankenhäusern – am Bei-
spiel des Strommanagements in der Helfenstein 
Klinik, Geislingen/Steige

Ruth Gollmer (UMW) (2012)
Betreuung: Dr.-Ing. K. Fischer, 
 Dipl.-Ing. G. Hafner, 
 Dipl.-Ing. D. Leverenz

Entwicklung eines Softwaretools zur Auslegung 
von Düsenbodenwäschern

Lukas Magacz (UMW) (2012)
Betreuer: Dr.-Ing. D. Dobslaw

Ermittlung weggeworfener Lebensmittelabfall-
mengen bei Groß- und Endverbrauchern in Ba-
yern, deren Vermeidungspotentiale und sich da-
raus ergebende positive Umwelteinflüsse

Daniel Riestenpatt genannt Richter (UMW) (2012)
Betreuung: Dr.-Ing. K. Fischer,
 Dipl.-Ing. G. Hafner

Erstellung eines Konzepts zur Einführung eines 
Nachhaltigkeits-Management-Systems

Julia Moor (UMW) (2012)
Betreuung: Dr.-Ing. K. Fischer,
 Prof. Dr.-Ing. M. Kranert

Handlungsempfehlungen zur Reduzierung von 
Lebensmittelabfällen

Dominik Leverenz (UMW) (2012)
Betreuung: Dr.-Ing. K. Fischer,  

Dipl.-Ing. G. Hafner

Lebensmittelabfälle in Musterhaushalten im 
Landkreis Ludwigsburg. Ursachen – Einflussfak-
toren - Vermeidungsstrategien

Dominika Gusia (UMW) (2012)
Betreuung: Dr.-Ing. K. Fischer,
 Dipl.-Ing. G. Hafner

Methoden zur Prüfung der Abbaubarkeit von Bi-
okunststoffen 

Lea Böhme (UMW) (2012)
Betreuung: Dr.-Ing. K. Fischer,
 Dr.-Ing. M. Reiser

Sanierungsuntersuchung auf dem Gelände 
Mercedestraße 31 in Stuttgart-Bad Cannstatt 

Frederik Will  (UMW) (2012)
Betreuung: Dipl.-Ing. M. Rapf, 
 Prof. Dr.-Ing. M. Kranert,
 A. Pettera (CDM Smith) 

Vorbehandlung des Abwassers aus Vergärungs-
anlagen zwecks Nährstoffrückgewinnung

Ana Stavăr (UMW) (2012)
Betreuung: Dr.-Ing. K. Fischer,
 Dipl.-Ing. M. Rapf
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Collecting systems of solid waste: Pneumatic 
vollection vs. Different traditional collecting sys-
tems

Guan Qin (WAREM) (2013)
Betreuung: Dr.-Ing. K. Fischer, 

Prof. Dr.-Ing. M. Kranert

Evaluierung ausgewählter Methoden zur Quell-
termbestimmung diffuser Flächenquellen am 
Beispiel von Methanemissionen aus Abfalldepo-
nien

Angela Groth (UMW) (2013)
Betreuer: Dr.-Ing. M. Reiser

Kontinuierliche Analytik der Abgaszusammen-
setzung aus Rottetunneln einer MBA mittels FT-
IR-Spektroskopie

Leonie Bruggmoser (UMW) (2013)
Betreuer: Dr.-Ing. M. Reiser

Öko-Bilanzierung zur Optimierung von Energie- 
und Abfallströmen in Pflegeeinrichtungen

Roland Holzwarth (extern, FH Nürtingen) (2013)
Betreuung: Dipl.-Ing. G. Hafner, 
 Dipl.-Ing. D. Leverenz

Potential of Biofiltration for VOCs and Odor Emis-
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Betreuer: Dr.-Ing. M. Reiser,
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Quantification of Fugitive Methane Emissions 
from Landfills-Introduction to established me-
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Maria Carolina Velez Rincon (WASTE) (2013)
Betreuer: Dr.-Ing. M. Reiser,
 Dr.-Ing. K. Fischer

Waste Management Concept for Bosch GmbH, lo-
cation Crailsheim, current state and possibilities 
of collection and transport optimization, a case 
study

Fanny Natalia Mantilla Viancha (WASTE) (2013)
Betreuung: Prof. Dr.-Ing. M. Kranert,  

Dipl.-Geol. D. Clauß
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Benchmarking, Evaluation Methods and Metho-
dology in the field of Food Waste – the example 
of the Canteen on the Campus Stuttgart Vaihin-
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Anastasiou Konstantinos (WASTE) (2012)
Betreuung: Dipl.-Ing. G. Hafner,
 Prof. Dr.-Ing. M. Kranert, 
 C. Maurer, M.Sc.

Evaluation and Verification of Büsnau Box 

Han Guo (WASTE) (2012)
Betreuer: Dr.-Ing. M. Reiser,
 Dr.-Ing. K. Fischer

Study of Food Wastage Behavior and Optimiza-
tion Methods in Canteen

Jess Wong Yun Chin (WASTE) (2012)
Betreuung: Dr.-Ing. K. Fischer,
 Dr.-Ing. M. Reiser
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lagem De Lâmpadas Fluorescentes Usadas: Estu-
do Comparativo Entre Brasil E Alemanha 

Danniele Miranda Bacila (EDUBRAS) (2012)
Betreuung: Dr.-Ing. K. Fischer,
 Dr.-Ing. D. Neuffer

Master Thesis
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len Abbau von Isophoron und Betrieb eines Bio-
tricklingfilters zur Evaluierung des biologischen 
Reinigungspotentials

Adrian Klug (UMW) (2012)
Betreuer: Dipl.-Ing. T. Gerl
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Doctoral Dissertations

Development of a Control Strategy for the An-
aerobic Process on the Example of Agricultural 
Biogas Plants

So far no automatic control of the process has esta-
blished as state of the art on the sector of agricultu-
ral biogas plants neither for waste processing biogas 
plants. The intensified expansion of the biogas sec-
tor with the prior purpose of energy production and 
a limited potential within this field, currently leads to 
increasingly more development on topics related to 
ameliorated utilization of existing potentials.

Within this context a control strategy for the anaero-
bic digestion process on agricultural biogas plants is 
developed and tested in simulations as well as subse-
quently in real operational experiments. The simulati-
on of the process behaviour with the Anerobic Digesti-
on Model No.1 (ADM1) was used for the development, 
testing and validation of the control strategy.

Besides the optimization according to operator-defined 
settings, the objectives of the research also included 
aspects of handling, automation, ressource efficiency, 
reliability and security concerning process stability, as 
well as cost-efficient and simple implementation.

Model-based development as methodology offers nu-
merous advantages. After the calibration the utilization 
of the process model allows development, adjustment 
and tests of different control approaches, without cost-, 
effort- and time-intensive series of experiments. The 
further progress within this iterative development pro-
cess, comprised real operational experiments, which 
were conducted on three different, daily-fed, labrato-
ry-scale digesters.

Beginning with the explanation of the anaerobic di-
gestion process and the background of the process 
simulations the developed control strategy for the bi-
ogas process is presented. A conventional controller 
(PI, PID), controlling the methane production by ad-
aptation of the amounts of input, constitutes the basic 
component of the control stratgey. This controller is 
subordinated to a knowledge-based part of the entire 
system, which accounts for tasks of supervision and 
goal-orientated guidance of the process. In summary 
the control strategy aims to adjust the process to an 
operator-defined target value of the methane produc-
tion. Within the knowledge-based part of the control 
system, categories of the state of the process were 
set up to take automatic decisions about the further 
course of the control. The identication of the state of 
the process requires the collection of relevant process
parameters. At this juncture the presented approach 
emanates from innovative online-measuring methods 

Fermenter (a), stirrer (b) and set-up (c) of the pilot 
plant at ISWA

Simulation result with the calibration made for the  
ISWA-reactor incomparison with the measured data

Master plan for control strategy
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under development (like the near infrared spectrosco-
py) so that direct availability of the required process-
characterizing information is assumed and conse-
quently integrated in the control set-up.

By connecting the control strategy to the process mo-
del, the control set-up can be examined, adjusted and 
its operational behaviour and functioning can be eva-
luated on a computer. The calibration of the model on 
three experimental digesters is described, followed by 
operational simulations of the control strategy. To en-
sure the practical feasibility of the control set-up and 
to early identify errors and susceptibilities to distur-
bances, a special focus was put on simulations char-
ged with disturbances of randomly distributed, syste-
matic and single errors. Data of the practical operation 
was obtained by real operational experiments on the 
three digesters with working volumes of 36.6 and 400 
liters, each operated for several weeks. The results 
of the control simulations and the operational experi-
ments within the iterative development procedure are 
presented, interpreted and discussed. Additionally ap-
proaches for improvements, modifications and further 
development of the control strategy are expressed and 
further illustrated for one simulation example.

The development and the results of the simulations 
could be confirmed by the labratory-scale operational 
experiments, while full-scale implementations and ex-
periences are still owing. Consequently domains for 
further research to continue are finally articulated.

Supervisor: Prof. Dr.-Ing. Martin Kranert
Co-Supervisor: Prof. Dr. agr. Thomas Jungbluth
  Prof. Dr.-Ing. Eckhard Kraft

Daniel Löffler
Entwicklung einer Regelungsstrategie für den Anae-
robprozess am Beispiel landwirtschaftlicher Biogasan-
lagen (2012), Forschungs- und Entwicklungsinstitut 
für Industrie- und Siedlungswasserwirtschaft sowie 
Abfallwirtschaft e.V. Stuttgart (FEI). München: Olden-
bourg Industrieverlag GmbH, 2012. (Stuttgarter Be-
richte zur Abfallwirtschaft; Volume 105), 157 p., 43 
pic., 40 tables, ISBN 978-3-8356-3352-0

Environmental Assessment of Pharmaceutical 
Waste in Ghana Based on Selected Drugs

The practice of use and disposal of waste from phar-
maceuticals compromises the safety of the environ-
ment as well as pose a serious health risk, as they 
may accumulate and stay active for a long time in the 
aquatic environment. Every year, millions of prescrip-
tion and non prescription drugs enter the environment 
through direct and indirect pathways. These products 
are released not only after usage but also during ma-
nufacturing and disposal of unwanted drugs. The main 
objective of the research presented here is to assess 
the system of managing waste from pharmaceuticals 
in hospitals and homes in Ghana as well as the risk 
posed by selected pharmaceutical compounds in the 
environment.

The study was conducted at five healthcare institutions 
randomly selected in Ghana, namely two teaching hos-
pitals (Korle-Bu Teaching Hospital in Accra and Kom-
fo Anokye Teaching Hospital in Kumasi), one regional 
hospital (Eastern Regional Hospital in Koforidua), one 
district hospital (Manhyia Hospital in Kumasi) and one 
quasi-governmental hospital (Cocoa Clinic in Accra). 
Apart from Cocoa Clinic which currently has an internal 
pharmaceutical waste separation system and drug re-
turn program for out-patients called DUMP (Disposal of
Unused Medicines Program), all other hospitals investi-
gated did not have proper internal and external phar-
maceutical waste management program. These hos-
pitals were not fully compliant with the colour coding 
and container system as prescribed in the policy and 
guidelines document on healthcare waste manage-
ment by the Ministry of Health (MOH) for the collection
of pharmaceutical waste. Most of the pharmaceutical 
wastes are collected together with the general hos-
pital waste. Also during the field investigation at the 
selected hospitals, there was no separate container for 
the collection of pharmaceutical waste in the wards 
and various departments. Pharmaceutical waste is 
separately collected in the wards only when unused 
drugs which are well packaged and uncontaminated 
has to be sent back for refund or in the case of leftover 
hazardous medicines such as cytostastics that require 
proper disposal. However, none of the hospitals were 
able to provide data on the types and quantities of 
unused or expired medicines that had been collected 
and resold or disposed over a specific period.

Also, the behaviour of the general public was investiga-
ted to ascertain how pharmaceutical waste is handled 
and disposed at home. The sample size of the people 
interviewed were 83 of which 67.5% were males and 
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32.5% females. The respondents spread across all age 
ranges and employment classes. The results from the 
survey showed that more than half of the respondents
confirmed having unused or expired medicines at 
home. Keeping unused medicines at home is dan-
gerous because it increases the risk of unintentional 
poisoning especially for children or the elderly and can 
result in accident or even death. The results from the 
study also showed that over 75% of the respondents 
disposed of pharmaceutical waste through the normal
household waste bins which end up in the landfills or 
dumpsites. Based on the types of landfills or dump-
sites in the country, it is very dangerous to dispose wa-
ste medicines in this manner. These dumpsites are not 
sanitary landfills i.e. not properly designed or built to 
protect the ground water resources as well as to pre-
vent runoff into nearby water bodies therefore posing 
a serious risk to the people’s health and environment.

Also as part of this work on pharmaceutical waste 
management in Ghana, biodegradability and photo-
degradability of the most widely used antituberculo-
sis drugs isoniazid, pyrazinamide and rifampicin in the 
aquatic environment were investigated. The biodegra-
dation experiment was conducted using three tests 
from the Organization for Economic Co-operation and 
Development (OECD) guidelines (Closed Bottle Test 
301D, Manometric Respiratory Test 301F and Zahn-
Wellens Test 302B) employing different concentrations 
and bacterial densities.

At the end of the biodegradability study the results 
showed that all the substances were found not to be 
readily biodegradable (i.e. biodegradation values in 
both testing were less than 5% at each of the measu-
ring days) in the Closed Bottle Test and the Mano-
metric Respiratory Test in accordance with the tests 
guidelines. The non-biodegradability can be due to the 
very low bacteria density and diversity as well as the 
low concentration of the substances during testing. In 
the Zahn-Wellens Test under high bacteria density and 
diversity, isoniazid and pyrazinamide were inherently 
biodegradable and rifampicin was not inherently bio-
degradable. The test samples after 28 days were also 
analysed using high performance liquid chromatogra-
phy coupled to an ultra violet detector (HPLC-UV) and 
liquid chromatography mass spectrometry/ mass spec-
trometry (LC-MS/MS) to determine the primary elimi-
nation of the substance after degradation testing as 
well as possible transformation products. The results 
showed that in the CBT pyrazinamide and rifampicin 
were partially primarily eliminated while there was no 
primary elimination for isoniazid. In MRT isoniazid and 
rifampicin were completely primarily eliminated whi-
le there was no primary elimination for pyrazinamide. 
All the compounds from the ZWT were totally elimina-

ted after a few days and resulted in the formation of 
transformation products. Most of the transformation 
products formed in the environment after biodegrada-
tion of the compounds is already partially known from 
human metabolism.

In terms of photodegradation test, two of the three 
antituberculosis drugs i.e. isoniazid and pyrazinamide 
were investigated by irradiation with ultra violet light. 
The variations in concentration and organic carbon of 
each test substance as a function of time was mo-
nitored in the HPLC-UV, LC-MS/MS and total organic 
carbon (TOC) analyzer. The results in both test after 
measurement in the TOC analyser showed that there 
is no significant variation in the non purgeable orga-
nic carbon (NPOC) values. The results after analysis 
in the HPLC showed that both substances degraded 
very slowly within the first 16 minutes when exposed 
to mercury lamp. The concentration of the substances 
then began to decrease rapidly after 16 min to reach a 
final percentage of recovery of 44% for isoniazid and 
24% for pyrazinamide. The concentration of isoniazid 
and pyrazinamide monitored using the LC-MS/MS sho-
wed that the extracted ion chromatogram (EIC) mass 
profile of the samples containing isoniazid showed a 
new peak at retention time 3.1 min. This mass peak 
increased gradually to the end of the testing at irradi-
ation time of 128 min. However the EIC mass profile 
of samples containing pyrazinamide at retention time 
8.1 min remained the same and did not show any new 
mass peak during the entire period of testing.

Based on the results from the studies, it can be con-
cluded that pharmaceutical wastes from hospitals and 
homes in Ghana are not properly handled and dispo-
sed. Most pharmaceutical wastes generated especially 
in hospitals end up in the landfills or dump sites. This 
process of disposal is not appropriate and can result in 
the contamination of aquatic bodies like surface wa-
ter located around landfills or dumpsites and ground 
water resources. In terms of the analytical studies, 
after conducting the degradation test (i.e. biological 
and photo), it can be concluded that antituberculosis 
drugs are persistent in surface water bodies with low 
bacterial density and are not primarily eliminated or in 
rare cases only partially primarily eliminated. In the 
case of water reservoir with high bacterial density and 
diversity like septic tanks and wastewater treatment 
plant influents, isoniazid and pyrazinamide are com-
pletely degraded and also totally primarily eliminated. 
However, these compounds can be transformed into 
other substances whose toxicity to the environment is 
still unknown. In terms of photodegradation testing, it 
can be concluded that degradation took place during 
the testing of both substances and also the relatively 
constant NPOC values point to the formation of stable 
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photodegradation products whose carbon atoms add 
up to the same number as that of the initial molecule.

Finally, pharmaceutical waste management in Ghana 
has not received urgent attention required from all 
stakeholders in the healthcare industry. The current 
methods of handling and disposing pharmaceutical 
waste in the country are not suitable and can result 
in environmental pollution. Healthcare institutions and 
private households across the country should make a 
conscious effort to ensure they do not contribute to 
the present and future threats to human health and 
the environment. This may be achieved by acting re-
sponsibly and implementing suggestions made in this 
thesis.

Supervisor: Prof. Dr.-Ing. Martin Kranert
Co-Supervisor: Prof. Dr. rer. nat. Klaus Kümmerer
  Prof. Dr. rer. nat. habil. Jörg W.  
  Metzger

Samuel Sasu
Environmental Assessment of Pharmaceutical Waste in 
Ghana Based on Selected Drugs (2012), Forschungs- 
und Entwicklungsinstitut für Industrie- und Siedlungs-
wasserwirtschaft sowie Abfallwirtschaft e.V. Stuttgart 
(FEI). München: Oldenbourg Industrieverlag GmbH, 
2012. (Stuttgarter Berichte zur Abfallwirtschaft; Vo-
lume 108), 156 p., 61 pic., 21 tables, ISBN 978-3-
8356-3368-1

Chemical structure of isoniazid, pyrazinamide and 
rifampicin

Recovery rates of the isoniazid concentration and eli-
mination of the non purgeable organic carbon (NPOC) 
during the UV radiation (geometrical representation of 
the time)

Recovery rates of the pyrazinamide concentration 
and elimination of the non purgeable organic carbon 
(NPOC) during the UV radiation (geometrical repre-
sentation of the time)
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Co-Supervision of Dissertations and Habilitations

Nachhaltiger Umgang mit nicht erneuerbaren 
Ressourcen (2013)

Dr. Henning Friege

Supervisor: Prof. Dr.-Ing. habil. Dr. h.c. Bernd Bi-
litewski; Institut für Abfallwirtschaft 
und Altlasten; Fakultät Forst-, Geo- 
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Nachhaltige Chemie und Umweltche-
mie, Leuphana Universität Lüneburg
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Compost Effects on Soil Organic Matter: Trans-
formation, Composition and Stabilization (2013)

Eshetu Bekele Wondemagegnehu, M.Sc.

Supervisor: Prof. Dr. Leinweber; Professor für 
Bodenkunde; Agrar- und Umweltwis-
senschaftliche Fakultät; Universität 
Rostock

Co-Supervisor: Prof. Dr. Heinz-Christian Fründ, Pro-
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Dissertation

Efficiency and Emissions of an Ageicultural Bio-
gas Plant: A Full-Scale Study (2013)

Hans-Joachim Nägele, M.Sc.

Supervisor: Prof. Dr. Thomas Jungbluth; Institut 
für Agrartechnik; Fakultät Agrarwis-
senschaften; Universität Hohenheim

Co-Supervisor: Prof. Dr. Eberhard Hartung; Agrar- 
und Ernährungswissenschaftliche 
Fakultät; Christian-Albrechts-Univer-
sität zu Kiel

Dissertation

Entwicklung einer Methodologie zur Quantifizie-
rung der klimarelevanten Emissionen von Ab-
wasseranlagen in Deutschland (2013)

Dipl.-Ing. Sebastian Schmuck, M.Sc.

Supervisor: Prof. Dr.-Ing. Renatus Widmann; Fa-
kultät für Ingenieurwissenschaften; 
Abteilung Bauwissenschaften; Uni-
versität Duisburg-Essen

Dissertation

Entwicklung und Erprobung eines Online-Mess-
Systems für Biogasanlagen auf Basis der Nahin-
frarot-Reflexionsspektroskopie (2013)

Dipl.-Ing. agr. Andrea Stockl

Supervisor: Prof. Dr. Thomas Jungbluth; Institut 
für Agrartechnik; Fakultät Agrarwis-
senschaften; Universität Hohenheim

Co-Supervisor: Prof. Dr. Hans-Peter Piepho; Fachge-
biet Bioinformatik; Fakultät Agrarwis-
senschaften, Universität Hohenheim

Dissertation
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In our job, we’re on top of the pile

Waste is a potentially valuable material in the wrong place. This statement is the central principle of many ac-
tivities of our municipal solid waste section. Focal points are avoidance, utilisation and environmentally friendly 
treatment of municipal and commercial waste. 

Both ecological and economical aspects are dealt with. It has been shown, e.g., that avoidance of waste in 
commercial operations can be financially interesting for the companies concerned. We are intensively busy with 
the question of how waste management of the future may look. Some questions here are: which waste types 
should continue to be collected separately? Which mixtures of substances can be separated using new technical 
methods? Can part of the waste be economically transported by rail? Several research projects are occupied 
with the treatment of biological waste, among others with the questions: do pollutants exist in organic wastes? 
Are these pollutants reduced during composting? What energy potential is concealed in organic waste, if they 
are used in fermentation plants to generate biogas or employed in biomass power stations? For the creation of 
waste management concepts for communities or counties, the simulation and modelling of waste streams and 
utilisation techniques play a major role. Because even humans can become a waste problem from an ecological 
point of view, we have carried out investigations on the ecological effects of burials and cremations. For a number 
of communities, our investigations on decentral concepts for waste treatment in tourist regions are of particular 
interest. These island solutions allow processes for waste and sewage treatment to be combined with the gene-
ration of service water and power. Decentral and adapted technology is of prime importance for the sustainable 
development of third-world and fast-developing countries. This is why we have established cooperation and joint 
projects with institutions in Brazil, Costa Rica, Egypt, Turkey, China and other countries. 

Solid Waste Management

Research topics:

• Waste avoidance 
• Development of new waste  

management strategies
• Simulation of solid waste  

management systems
• Collection and transport of solid 

waste
• Recycling of valuable materials
• Biological treatment: composting 

and fermentation
• New measurement methods for 

the analysis of odour, dust and 
germs

• Decentralized waste manage-
ment systems in tourist regions

• Physical and chemical analysis of 
solid waste
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City with Energy Efficiency - SEE Stuttgart

The project LAKE traced to the following objectives: 
1. Development of a macroscopic balance model 
2. Development of a microscopic model strategy 
3. Identification of optimization potential 
4. Creating a Road Map „energy“ by 2050 
5. Implementation of identified actions 
6. Evaluation of operations and performance review 

Prerequisite for a sustainable society is in addition to 
economic prosperity and social well-being also a heal-
thy environment. It is necessary to reduce emissions 
of pollutants - in particular climate-relevant pollutants 
- and to increase significantly the efficiency of resour-
ces use. As undisputed the need for energy and re-
source efficiency in society and politics is, so difficult 
is the setting of concrete goals and the understanding 
on the „right“ strategies and actions. Reasons for this 
include the difficulties of assessing impact of measures 
in the framework of formulation of policy / planning 
strategies (overall effectiveness, as well as the contri-
bution of well targeted measures to achieve the objec-
tives) and the uncertainty about the nature and scope 
of opportunity costs in the case of scope achievement 
as well as the potential distributional effects of social 
costs. A suitable tool for municipal planning strate-
gy may be models that allow assessing the effects of  
various measures in terms of their individual as well as 
cumulative effect. In this framework, with the project 
SEE it is meant to develop a macro and a microscopic 
balance and strategy model to support the develop-
ment of the local strategies and action planning.

The project SEE has the following objectives:
1. Development of a macroscopic balance model
2. Development of a microscopic strategy model 
3. Identification of optimization potential
4. Creating a Road Map „energy“ up to 2050
5. Implementation of identified measures
6. Evaluation of measures and performance review

 
Key activities of the Chair of Solid Waste Management 
and Exhausted Air:

• Macroscopic balance model for the energy  
consumption of consumer goods in Stuttgart

• Microscopic balance and strategic model for ener-
gy consumption of households in Stuttgart caused 
by the consumption of goods 

• Development and evaluation of measures in the 
waste and consumption area

Balance and strategy model

Optimization  
potential

Evaluation of 
performance

Implementation  
of optimization  

measures

Balance and strategy 
model

Financing Institution:

Bundesministerium für Bildung und Forschung 
BMBF, Förderinitiative „Wettbewerb Energieeffizi-
ente Stadt“

Contact: 

Prof. Dr.-Ing. M. Kranert  
Dipl.-Geol. D. Clauß
A. Hilse, M.Sc.

Project Partner:

Landeshauptstadt Stuttgart ,  
EnBW Energie Baden-Württemberg AG,  
Fraunhofer-Institut für Bauphysik, 
Universität Stuttgart
• Institut für Eisenbahn- und Verkehrswesen (IEV) 
• Institut für Raumordnung und Entwicklungspla-

nung (IREUS)  
• Institut für Siedlungswasserbau, Wassergüte- 

und Abfallwirtschaft; Lehrstuhl für Abfallwirt-
schaft und Abluft (ISWA, AFW)  

• Institut für Sozialwissenschaften; Internationales 
Zentrum für Kultur- und Technikforschung (IZKT); 
Interdisziplinärer Forschungsschwerpunkt Risiko 
und Nachhaltige Technikentwicklung (ZIRN)  

• Institut für Straßen- und Verkehrswesen; Lehr-
stuhl für Verkehrsplanung und Verkehrsleittech-
nik (VuV)  

Duration:

04/2009 - 10/2014

Research
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SEBE - Sustainaible and Innovative European  
Biogas Environment

In the European strategy for achieving the responsibi-
lities of the Kyoto agreement, an ambitious target of 
supplying 20 % of the total energy supply from RE was 
set by the European national governments. One of the 
future key technologies for achieving this target is the 
production of biogas. But what type of technologies, 
policy measures and framework conditions do we need 
to promote and enforce the dissemination of biogas 
technology in Europe?

The EU project SEBE (Sustainable and Innovative Eu-
ropean Biogas Environment) is the biggest biogas pro-
ject in the Central European region. Fourteen partners 
from nine different countries (Austria, Germany, Czech 
Republic, Hungary, Italy, Poland, Romania, Slovakia 
and Slovenia) are striving together for one common 
goal: the identification of legal, technological and eco-
nomic framework conditions for ensuring a sustainable 
development of biogas technology in Europe.

One key output is the development of network of new 
competence centers and knowledge transfer in new EU 
member states that lacking experience in developing 
innovative measures in the area biogas technology.  

The chair of Waste Management and Emissions of the 
University of Stuttgart is specifically dealing with the 
innovative topic of micro-gas grids (MGG) as one of 
the promising technical concepts for efficient use of 
energy from biogas. Furthermore the University of 
Stuttgart is also partly responsible for the assessment 
of economic, legal and logistical framework conditions. 
For the assessment of micro-gas grids a holistic ap-
proach is being applied. The overall objective is the 
analysis of the energy optimization potential of micro-
gas grids for conventional biogas routes (e.g. biogas 
to CHP, biogas to bio-methane). Thereby economic, 

Different Systems of Microgas Grids 
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Financing Institution:

EU DG Research

Contact:

Prof. Dr.-Ing. M. Kranert
Dr.-Ing. K. Fischer
O. Panic, M. Sc.

Project Partner:

• ICS Internationalisierungscenter Steiermark 
GmbH, Austria; Resource Management Agency 
(RMA), Austria; Energiepark Bruck/Leitha, Aus-
tria

• Institute for Sanitary Engineering, Water quality 
and Solid Waste Management, Germany; Asso-
ciation of promotion the use of Renewable Ener-
gies, Germany

• Foundation for Sustainable Environment of South 
Great Plain, Hungary

• Regional Development Agency, Poland; Central 
Mining Institute, Poland

• ÖTGW-RCHS, Österreich-tschechische Gesell-
schaft, Wirtschaft, Czech Republic

• Research Centre on Animal Production, Italy; 
Environment Park S.p.A. - Science & Technology 
Park for the Environment, Italy

• Romanian Association for Promotion of Renew-
able Energy, Romania

• Citizenship Association No Gravity, Slovakia
• Scientific research centre Bistra Ptuj, Slovenia

Duration:

03/2010 - 02/2013 

ecologic and technical parameters of the micro-gas 
concept will be analyzed. 

Concretely following research questions are to be as-
sessed in the micro-gas grid study?
• What type of MGG asserted oneself in Germa-

ny and what future developments are to be ex-
pected?

• How can MGG provide for optimized energy pro-
vision and what are necessary framework condi-
tions?

• What are necessary realization steps for success-
ful implementation of MGG?

• What is the potential of MGG to contribute to ac-
celerated integration of bio-methane into the en-
ergy market?

Based on the research results a guideline for biogas 
operators and a regional concept is planned to be pu-
blished. 

Visit of the Biogas Plant Cooperativa Agricola Territoriale in Corregio/Italy in October 2011
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IGNIS - Income Generation and Climate Pro-
tection through the Sustainable Valorisation of 
Municipal Solid Wastes in Emerging Megacities 
(IGNIS)

Problem
In many developing countries and in particular in their 
mega cities, there are neither ordered structures for 
the collection and recycling of waste, nor administra-
tive structures and legal conditions for sustainable wa-
ste management.

The IGNIS Project  
The research project „IGNIS – Income Generation and 
Climate Protection through the Sustainable Valoriza-
tion of Municipal Solid Wastes in Emerging Megacities“ 
- was funded within the BMBF research program “Re-
search for Sustainable Development of the Megacities 
of Tomorrow - Energy- and Climate Efficient Structures 
in Urban Growth Centers”.  The general objective of 
the IGNIS project was to prove the thesis: the valo-
rization of municipal solid waste will contribute to job 
creation and will have positive effects on the reduction 
of greenhouse gases and other emissions.

Separating waste by hand to analyze sorted waste

Tasks of the project
IGNIS had as goal to develop methods and tools for 
the economic and sustainable use of waste as a re-
source, taking into account climate and environmental 
protection in a megacity of tomorrow. The University 
of Stuttgart, Institute for Sanitary Engineering, Water 
Quality, and Solid Waste Management, Chair for Wa-
ste Management and Emissions undertook as a pro-
ject partner the following central tasks: development 
of methods for waste management data collection 
and evaluation, application of these methods, dyna-
mic model development and scenario simulation. In 
addition several studies and guide lines for the IGNIS-
Project have been created. In the final report research 
results achieved by the University of Stuttgart within 
the IGNIS project are presented.

Project partner
• Verband zur Förderung angepasster, sozial- und um-

weltverträglicher Technologien e.V. (AT-Verband) 
• Lehrstuhl für Abfallwirtschaft und Abluft (Uni-Stutt-

gart) 
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• Bundesanstalt für Arbeitsschutz und Arbeitsmedizin 
(BAUA)

• Institut für Zukunftsenergiesysteme (IZES)
• Environmental Development Action in the Third 

World (ENDA)
• Faculty of Technology (Addis Abeba Universität)
• Institute of Regional and Local Development Studies 

(Addis Abeba Universität)
• Addis Abeba Environmental Protection Agency (EPA)

Results
The main result of the project is the development of 
methods for waste data collection which are suitable 
for cities without a regular monitoring of waste ma-
terial flows (for example because of missing weighing 
of waste at the landfill). The first step consisted in the 
quantification and characterization of household resi-
dual waste. Crucially important is the high represen-
tativeness obtained thanks to a good stratification of 
households in different classes of building, even with 
a small sample size. This approach was confirmed 
by the analysis of the statistical coherence between 
classes of buildings and socio-economic variables.  

Additionally, data were recorded on the performance of 
the informal waste collectors were, i.e. the quantities 
and the composition of domestic waste. Overall the 
method enabled the calculation of quantities of dome-
stic waste, so that the waste generation could be inter-
polated for the whole population. Further surveys on 
site and on the field also provided data on the primary 
and secondary waste collection. The documentation on 
the methodologies is available to third parties and can 
be adapted to the local circumstances of other cities.

These data are the basis of a simulation model repre-
senting the current situation of waste management in 
Addis Abeba: the development paths of the strategic 
resources (households, collection capacities etc.) are 
simulated with the System-Dynamics method, allow-
ing the calculation of the change in time of the current 
waste management-system performance. A second 
model deals with the design of resource management 
systems and enables the elaboration of a strategy for 
the recovery of biowaste.

GIS map, socio-economic survey of households, November 2009
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Financing Institution:

Bundesministerium für Bildung und Forschung - 
BMBF

Contact: 

Prof. Dr.-Ing. M. Kranert
Dipl.-Geogr. A. Rymkiewicz
N. Escalante, M.Sc.

Project Partner:

Universität Stuttgart, Lehrstuhl für Abfallwirtschaft 
und Abluft; Verband zur Förderung angepasster, 
sozial- und umweltverträglicher Technologien e.V. 
(AT-Verband); Bundesanstalt für Arbeitsschutz und 
Arbeitsmedizin (BAUA); Institut für Zukunftsenergie-
systeme (IZES); Environmental Development Action 
in the Third World (ENDA); Addis Abeba Universität, 
Faculty of Technology;  Addis Abeba Universität, In-
stitute of Regional and Local Development Studies; 
Addis Abeba Environmental Protection Agency (EPA)

Duration:

06/2008 - 08/2013

Internet:

www.p-42.de/ignis
Socio-economic survey of households, November 
2009

Productivity of the primary collection, 2011
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Thermoplastic biopolymers from renewable re-
sources for application at exterior and interior 
wall cladding

In the research project ‚Thermoplastic biopolymers 
from renewable resources for application at exterior 
and interior wall cladding‘ the prototype of a thermo-
plastic biopolymer board was developed for exterior 
and interior wall / facade cladding.

In the collaboration of material developers , architects, 
product designers , manufacturing and environmental 
engineers a new thermoplastic material for wall / fa-
cade cladding , which consists of over 90 % renewable 
raw materials, was invented. The biopolymer ARBOB-
LEND ® was further developed by the project partner 
TECNARO. The granulate could then be extruded into 
boards / sheets and further processed. By the means 
of drilling, printing, laminating , laser cutting , CNC 
milling or deep drawing , different surface qualities , 
structures and fittings are achieved. The semi-finished 
products are then used to clad flat or free-formed in-
terior and exterior walls .

The material can be recycled and further complies with 
the high demands in terms of durability and flame re-
tardancy. The Project goal was to develop a sustaina-
ble and yet durable building material. The aim was to 
keep the proportion of petroleum-based components 
and additives low. The life cycle assessment evaluation 
was carried out by the project partners Institute for 
Sanitary Engineering, Water Quality and Solid Waste 
Management (ISWA ) . Furthermore , the resistance 
against microbial degradation and attack was confir-
med.

Messe Hannover 2013 Demonstrator partly coated with moss

Mock-up ArboSkin, October 2013, Stuttgart;  
©Roland Halbe (Photographer)

The application was exemplified on a wall with additio-
nally applied moss, as well as other demonstrators. In 
October 2013, at the end of the project, the mock-up 
ArboSkin was set up. It demonstrates the architectural 
and structural engineering of bioplastics in this pro-
ject.

Financing Institution:

Landeskreditbank Baden-Württemberg – Förder-
bank (L-Bank)

Contact: 

Prof. Dr.-Ing. M. Kranert
Dr.-Ing. K. Fischer
Dipl.-Ing. L. Böhme

Project Partner:

Uni Stuttgart ITKE, Bauer Kunststofftechnik GmbH & 
Co. KG, Tecnaro GmbH, spek Design GbR

Duration:

01/2012 - 10/2013
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Security of relevant ressources in Baden-Württ-
emberg - waste from fluorescent and gas dischar-
ge lamps as a source of rare earth elements

The recycling process of (tubes and compact) fluore-
scent lamps was focused on the recovery of the glass 
and the aluminium components. Additionally mercu-
ry was collected and concentrated or stabilised, so it 
could be reused or disposed of as hazardous waste.

The phosphor / luminescent substance contains rare 
earth elements, so far it has been blown or washed 
out and was also disposed of as hazardous waste in 
underground storages.

The question arises, whether the phosphor stored in 
the underground storages or the phosphor from the 
lamp recycling can be processed into a high quality 
rare earth concentrate. With constantly rising prices, it 
could be economically feasible and useful in the near 
future to “mine urbanely” and process the phosphors. 
The phosphors of the fluorescent lamps are an exam-
ple to what extent and at what expense urban mining 
might be possible.

For this purpose, provided :

• Research on the current state of the art on recycling 
processes for fluorescent lamps

• Research of the mining and separation process of 
rare earth elements, including regional manufactu-
ring countries and manufacturing companies, bro-
ken down by individual rare earth elements

Collection of Compact fluorescent lamps

• Research and surveys regarding the situations at 
underground storages

• Determination of the potential of rare earth ele-
ments from spent fluorescent lamps. Preparation of 
experiments in laboratory and semi-industrial sca-
le, possibly in cooperation with relevant university 
departments or research institutes of the industry 
or the public sector.

In collaboration with Dialogik mbH discussions and 
surveys will be conducted to :

• find answers to the question of why the consumer 
does not use the opportunity to collect spent lamps.

• generate ideas to increase the collection rate.

Financing Institution:

Ministerium für Umwelt, Klima und  
Energiewirtschaft Baden-Württemberg

Contact:

Prof. Dr.-Ing. M. Kranert
Dr.-Ing. K. Fischer
Dipl.-Ing. L. Böhme

Project Partner:

Dialogik gGmbH für Kommunikations- und  
Kooperationsforschung

Duration:

10/2012 - 12/2013
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Resource management in Baden-Wuerttemberg 
- Waste and anthropogenic storage as a resource

Baden-Württemberg has worldwide an important task 
as an industrial and technology centre. However, Ba-
den-Wuerttemberg is also a resource-poor state that 
depends on imports for manufacturing its products. 
The aim of this study is to determine the need of (raw) 
materials and its quantities as well as to give an esti-
mate of which resources can be found within the state 
and which imported materials can be replaced by own 
resources. A special focus will be the recovery of va-
luable materials from waste (from landfills, etc., or di-
rectly from industrial material flows). 

Financing Institution:

Umweltministerium Baden-Württemberg

Contact:

Dr.-Ing. K. Fischer
Dipl.-Ing. S. König

Duration:

10/2011 - 03/2012

Important Resources for Baden-Württemberg Industry
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Photovoltaic modules - environmental impact and  
recycling opportunities

The „green technology“ photovoltaic also contains pol-
lutants that due to the global installation of photovol-
taic modules are distributed worldwide. Considering 
that photovoltaic modules have an average life span of 
20 years, the expected amount of waste PV modules 
for the year 2030 results from the number of modules 
produced in the year 2010. While 5000 t of PV module 
waste were only expected in 2010, about 200000 t of 
PV module waste (per year!) are expected worldwide 
for the year 2030.

The research project addresses several questions, 
such as whether pollutants of photovoltaic modules 
can get into the environment? A particular question is 
related with the possible contamination of rainwater 
coming from drainages of roof areas where PV mo-
dules are installed and its impact due to an infiltration 
into soil filters (ecological stormwater management), 
or an introduction into the local sewer system. 

Financing Institution:

Umweltministerium Baden-Württemberg

Contact:

Dr.-Ing. K. Fischer

Project Partner:

Lehrstuhl für Hydrochemie und Hydrobiologie, 
Institut für Photovoltaik der Universität Stuttgart

Duration:

01/2010 - 06/2012

Broken parts of Photovoltaic modules 

A question that has not been answered yet deals with 
the consequences that might be expected if modules 
or shredded module parts are not disposed of correctly 
(e.g. through the municipal waste, waste glass con-
tainers).

The project also seeks to identify possible organization 
ways for the collection of used PV modules and de-
scribe possible requirements for an efficient recycling 
system of waste modules. 
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International export of knowledge and education

Summer School Brasilien

In cooperation with FUNDACENTRO Sao Paulo (Fun-
dacao Jorge Duprat Figueiredo de Seguranca e Medi-
cina do Trabalho),  SENAI Curitiba (Serviço Nacional 
de Aprendizagem Industrial),  CEFET Curitiba (Centro 
Federal de Educacao Tecnologica do Parana) and JAP 
(Instituto Ambiental do Paranà) in the following cities 
summer schools were given  in  Sao Paulo, Curitiba 
( Parana), Belo Horizonte (Minas Gerais) and Recife 
(Pernambuco).

The contents are:
• Sanitary Engineering
• Mechanical and Biological Waste Treatment
• Design of Solid Waste Treatment Plants
• Industrial waste and contaminated sites
• Biological Waste air purification and adsorption
• Environmental relevance of solid waste and waste 

water

Summer School  Curitiba (Parana)

Summer School  Sao Paulo (Sao Paulo)

Summer School  Recife (Pernambuco)

Master Course EDUBRAS-MAUI in Curitiba/Brazil

The Master’s programme in Environmental Protection 
Engineering is introduced at the public university “Uni-
versidade Federal do Paraná – UFPR” in Curitiba in July 
2007. The programme runs over 4 semesters and ends
with a Master of Science degree that is to be reco-
gnized in Brazil and Germany. The project aims to 
combine university teaching and research, initially 
in close cooperation with the University of Stuttgart 
and later by creating a respective infrastructure at the 
UFPR.

The teaching is delivered in Portuguese and German. 
German language teaching is offered in a course in-
tegrated format to intensify contacts with Germany. 
Lecturers from Germany together with lecturers from 
Brazil are designing the course teaching .The pro-
gramme structure offers plenty of scope for academic 
participation, with positions to be filled by Germans 
and Brazilians.

Financing Institution:

DAAD - FUNDACENTRO Brasilien

Contact:

Dr.-Ing. K. Fischer
Dipl.-Geol. D. Clauß

Project Partner:

FUNDACENTRO - SENAI - IAP - CEFET
ISWA (SIA & IWT)



131

Solid Waste Management SIA

Cooperation with the Universidad Católica Boli-
viana  « San Pablo »,  in La Paz,  Bolivia

In collaboration between the De-
partment of Civil Engineering of 
the Universidad Católica Bolivia-
na and the Institute of Sanitary 
Engineering, Water Quality and 
Waste Management of the Uni-
versity of Stuttgart, an exchange 
of know-how and information is 
taking place in all the fields of 
environmental technology and 

environmental analysis with a focus on waste manage-
ment. This cooperation developed on the basis of the 
EU project WasteNet, which is going to be continued 
in other fields, including student exchange to carry out 
Bachelor and Master Thesis. In addition to this, block 
courses will be offered in La Paz for several degree 
courses in the fields of environmental engineering and 
environmental analysis. An intensive know-how ex-
change is taking place with regards to biological waste 
treatment with emphasis on digestion plants. Other 
priorities include the recycling of waste tires, mining 
waste, hazardous household waste and the recovery 
and treatment of electrical and electronic wastes.

Contact:

Dr.-Ing. K. Fischer
M. A. Espinoza, M.Sc.

Project Partner:

• Institut für Siedlungswasserbau, Wassergüte- 
und Abfallwirtschaft - Lehrstuhl für Abfallwirt-
schaft und Abluft 

• Carrera de Ingeniería Civil de la Facultad de Ci-
encias Exactas e Ingeniería de la Universidad 
Católica Boliviana  « San Pablo 

Landfill with leachate ponds in La Paz

Cooperation with the Guangxi University in Nan-
ning, Guangxi, China

The Guangxi University is one of the largest and most 
important universities in southern China. The Institute 
of Environmental Engineering concentrates on many 
issues, which include the treatment of municipal and 
industrial waste, landfill technology and thermal wa-
ste treatment. A particular focus lies on the anaerobic 
treatment of organic household waste, which is car-
ried out in cooperation with the Ministry of Forestry. 
Guangxi is the Chinese Centre for the Development of 
anaerobic technologies. The program for the construc-
tion and dissemination of decentralized biogas dige-
sters is supervised from here. In the meanwhile, there 
are operating about 25 million of such small biogas 
plants in China.

The collaboration between the Institute of Environ-
mental Engineering of the Guangxi University and the 
Institute of Sanitary Engineering, Water Quality and 
Waste Management of the University of Stuttgart is 
mainly based on the field of digestion plants. The ex-
periences gained during the long running time of the-
se small decentralized plants in China and the large 
central plants in Europe may lead to new fruitful ap-
proaches for this technology.

Contact:

Dr.-Ing. K. Fischer
Dipl. Ing. J. Huang

Project Partner:

• Institut für Siedlungswasserbau, Wassergüte- 
und Abfallwirtschaft - Lehrstuhl für Abfallwirt-
schaft und Abluft 

• Guangxi University in Nanning, Guangxi, China
• Ministerium für Forstwirtschaft

Decentral biogas plant with a toilet in a village near 
Nanning, Guangxi, China
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Contact

Dr.-Ing. Klaus Fischer

Phone: +49 (0)711/685-65427
Fax: +49 (0)711/685-67634
E-Mail: klaus.fischer@iswa.uni-stuttgart.de 

Research Assistants

Dipl.-Ing., Mihaela Berechet, M.Sc.

Phone: +49 (0)711/685-62567
Fax: +49 (0)711/685-65460
E-Mail: mihaela.berechet@iswa.uni-stuttgart.de

Dipl.-Ing. Lea Böhme

Phone: +49 (0)711/685-65477
Fax: +49 (0)711/685-67634
E-Mail: lea.boehme@ iswa.uni-stuttgart.de

Nicolas Escalante, M.Sc. 

Phone: +49 (0)711/685-65456
Fax: +49 (0)711/685-65460
E-Mail: nicolas.escalante@iswa.uni-stuttgart.de

Maria Alejandra Espinoza, M.Sc.

Phone: +49 (0)711/685-65477
Fax: +49 (0)711/685-65460
E-Mail: maria.espinoza@iswa.uni-stuttgart.de

Annika Hilse, M.Sc.

Phone: +49 (0)711/685-62567
Fax: +49 (0)711/685-65460
E-Mail: annika.hilse@ iswa.uni-stuttgart.de

Dipl.-Ing. Jingjing Huang

Phone: +49 (0)711/685-65477
Fax: +49 (0)711/685-67634
E-Mail: jingjing.huang@ iswa.uni-stuttgart.de

Olga Panic, M.Sc.

Phone: +49 (0)711/685-63759
Fax: +49 (0)711/685-65460
E-Mail: olga.panic@iswa.uni-stuttgart.de

Dipl.-Geogr. Agata Rymkiewicz 

Phone: +49 (0)711/685-65456
Fax: +49 (0)711/685-65460
E-Mail: agata.rymkiewicz@iswa.uni-stuttgart.de

Laboratory

CTA Axel Goschnick

Phone: +49 (0)711/685-63712
Fax: +49 (0)711/685-63729
E-Mail: axel.goschnick@iswa.uni-stuttgart.de

CTA Giuseppina Müller 

Phone: +49 (0)711/685-65454
Fax: +49 (0)711/685-63729
E-Mail: giuseppina.mueller@iswa.uni-stuttgart.de

Doctorial Candidates

Ke Bi, M.Sc. 

Phone: +49 (0)711/685-60356
Fax: +49 (0)711/685-67634
E-Mail: ke.b@daad-alumni.de

Dipl.-Ing. Marie-Emilie Mollaret

Phone: +49 (0)711/685-67635
Fax: +49 (0)711/685-65460
E-Mail: m-emilie.mollaret@cemagref.fr

Carlos Pacheco, M.Sc. 

Phone: +49 (0)711/685-63709
Fax: +49 (0)711/685-67634
E-Mail: carlos.pacheco@iswa.uni-stuttgart.de

Sebnem Bastan Yilman, M.Sc.

Phone: +49 (0)711/685-62567
Fax: +49 (0)711/685-65460
E-Mail: sebnem.bastan-yilman@iswa.uni-stuttgart.de 
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With our help there‘ll be not much left for your bin
Concerning problems from industry and public bodies, RIK’s expertise covers the preparation of material and 
substance balances, development of management systems and technical processes to prevent, recycle and treat 
all kinds of wastes and residues. With most of its projects, RIK aims to turn waste management in real closed 
loop recycling management. 

Currently we are working on the following topics: • Sustainable management and use of the resource „food“: 
We sum up and balance the amounts of disposed food and food waste in Germany and develop out of these 
prevention measures and action plans for policy-makers. We are developing a standardized method for the clas-
sification and evaluation of new food management approaches, which shall be later established all over Germany 
and Europe. • Recovery of phosphorus from sewage sludge ash: In an EU-funded cooperative project we help to 
develop an innovative thermo-chemical process by which sewage sludge ash can be turned into phosphorus and 
other useful products. RIK’s contributions to the project are firstly the performing of experiments as well as the 
management of input and output materials. • Renewable energy and energetic use of waste streams („waste to 
energy“): We develop concepts to use unavoidable wastes in an ecologically and economically optimal way to sub-
stitute fossil energy. • Wet oxidation of liquid hazardous wastes/industrial wastewaters: We perform experiments 
with real wastewaters, thus evaluate the feasibility of AOP treatment, and subsequently set up overall treatment 
concepts from the point of origin to the canal. • Pyrolysis of organic residues: Various organic residues can be 
transformed into coke and energy-rich gas by means of pyrolysis. Adapted to the according local conditions, con-
cepts and reactors for pyrolysis recycling including gas treatment are developed and tested. • Further fields of 
activity: Resources in wastes, residues and anthropogenic deposits; treatment and utilization of sewage sludge; 
treatment and disposal of solid, pasty and liquid industrial wastes; microbial regeneration of adsorbents; waste 
adequate special analysis and test methods; sampling of solid, pasty and liquid wastes.

Resources Management and Industrial Waste

Research topics:

• Waste and resources  
management in industry  
and public bodies

• System optimization by material 
and substance balancing

• Food and food waste balances 
and prevention strategies

• Thermo-chemical recovery of 
phosphorus from sewage sludge 
ash

• Dangerous reactions and  
emissions caused by  
industrial wastes

• Wet oxidation of liquid  
hazardous wastes

• Pyrolysis of organic residues
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Research

Potential for energy savings by avoiding food 
waste
 
The aim of the project is the promotion and implemen-
tation of promising approaches to saving energy at the 
generation, production, trade and consumption of food 
within the framework of the energy policy in the state 
of Bavaria.
 
The following work packages are provided:

ISWA, University of Stuttgart: Accounting of the ener-
gy footprint of representative foods and identify spe-
cific indicator ratios for all value chains; create a quick 
check.

Fraunhofer IVV: Optimization potentials through ac-
tive packaging

Technology campus Grafenau, TS Deggendorf: Deter-
mination of energy savings through reduction of food 
losses in trade by intelligent forecasting and dispat-
ching systems

Kompetenzzentrum für Ernährung Bayern KErn: Final 
Symposium
 

Overall, producers, trade and consumers benefit 
through reduced energy losses and thus reduced costs. 
In addition, manufacturers benefit from the findings 
and actions, since their competitiveness is enhanced.

Financing Institution:

Kompetenzzentrum für Ernährung Bayern (KErn)

Contact: 

Dipl.-Ing. G. Hafner
Dipl.-Ing. J. Barabosz
Dipl.-Ing. D. Leverenz

Project Partner:

• Fraunhofer-Institut für Verfahrenstechnik und 
Verpackung (IVV)

• Technologie Campus Grafenau
• TS Deggendorf

Duration:

12/2013 - 09/2015

Food Wastage = Wastage of Energy

Increase of Energy Footprint

Agriculture / 
Production Food Industry Retail

Consumption
•	 Households
•	 Out-of-Home

Avoidable / partly avoidable Food Wastage

Energy lossesLo
w

H
ig
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Project RecoPhos

Natural phosphate sources with low heavy metals con-
tent are getting scarce. Containing about 15 mass-% 
of P2O5, sewage sludge ash can be considered a se-
condary phosphorus (P-) source. The P-content in the 
sewage sludge available currently in Europe could re-
place roughly 15% of the phosphate imports into the 
EU. Hence already for many years, almost decades, 
it has been tried to recover phosphorus from sewa-
ge, sludge and ashes in various, mostly wet-chemical 
ways of which none has yet been realised at industrial 
scale. 

The RecoPhos process is a thermo-chemical reductive 
process using ash from sludge mono-incineration. The 
reactor used is the innovative InduCarb retort, an in-
ductively heated coke bed designed for the reductive 
recovery of zinc from steel work dusts. The chemical 
principle of the core reaction on the coke bed is similar 
to the one of the known Wöhler process: 
The flux (SiO2) is a main constituent of the ash. The 
phosphate (amongst other constituents) is reduced to 
white phosphorus, which is, after combustion of the 
off-gas, retrieved as phosphoric acid. Further products 
are an iron alloy and a metal dust both usable in steel 
industry, as well as a silicate slag for the use as binder 
in cement ovens. 

The special design of the InduCarb retort influences 
the reaction kinetics of the process in a way that the 
presence of disturbing elements (mainly Fe) plays a 
minor role. By the use of ashes the material flow is 
minimal; dried sludge can be added as heat source or 
reducing agent as an option. If additives are needed, 
suitable industrial wastes can be used.

The production of phosphoric acid, base material for 
most of the commercially produced phosphorus com-
pounds, instead of a product with limited use makes 
the process economically flexible.

The RecoPhos process is developed within a collabo-
rative research project funded by the European Com-
mission (FP7) under participation of 10 partners from 
academia, small and medium-sized as well as multi-
national industry.

The research leading to these results has received 
funding from the European Union Seventh Framework 
Programme (FP7/2007-2013) under grant agreement 
no. 282856.

The raw material: the ashes

Financing Institution:

European Union Seventh Framework  
Programme (FP7/2007-2013)

Contact:

Dr.- Ing. C. Cimatoribus
Dipl.-Ing. F. Naji

Project Partner:

• ISWA of the University of Stuttgart (DE)
• SGL Carbon GmbH (DE)
• INERCO Ingenería S.A. (ES)
• INSPYRO N.V. (BE)
• Hariri Chemical Process Engineering (CH)
• JELOGA Engineering (FR)
• M.I.T. Metallurgy & Inorganic Technology (AT)
• GCTU mbH (DE)
• MAL GmbH Anlagenbau (AT)

Duration:

03/2012 - 02/2015

Internet:

http://www.recophos.org/
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EU-Forschungsprojekt, INTERREG IVB North 
West Europe: Green Cook   transnational strategy 
for global sustainable food management

GreenCook is aimed at reducing food wastage and 
to make North-West Europe a model region for su-
stainable food management, by in-depth work on the 
consumer-food relationship thanks to a multisectoral 
partnership.

Food wastage is a challenging problem, directly linked 
with the questions of waste, consumption and climate 
change. A quarter of the food produced in the world 
each year ends up in the dustbin, without having been 
consumed. As a reflection of our overconsumption so-
ciety, food wastage also reinforces social inequalities 
and is ethically unacceptable. The negative impacts of 
this wastage are real: for households (useless expen-
diture), for local authorities (overproduction of waste 
to be treated, increased costs), for the environment 
(pointless use of resources and pollution), and for the 
economy (falling prices).

Lately, tools and methods are under experimentation 
to help consumers to improve their food management 
while controlling their purchasing behaviour. They aim 
at changing behaviour as well as altering the offer at 
supermarkets, restaurants or canteens. It is alas hard 
for them to be generalised, because of the complexity 
of the levers that have to be activated.

GreenCook’s ambition is to create this lever effect, by 
generating a dynamic that motivates all of the food 
players and by throwing pathbreaking bridges with the 
fields of health, welfare and economic development.  
 

Event “Sustainable Cooking” in the course of the pro-
ject GreenCook

Management of food systems in Bavaria – Pilot 
projects for a sustainable use of the resource 
„food“

This study is currently being edited by the working 
group RIK. At all stages of the value chain for food, 
quantities of discarded food in Bavaria are determined. 
For this purpose, a verification of the theoretically es-
timated values is carried out in selected sectors along 
the value chain. Definitions and data gaps need to be 
harmonized. One goal is the introduction of common 
procedures for the prevention of food waste in inter-
disciplinary collaboration. In this framework, currently 
a lively exchange between various actors in the ag-
ricultural, manufacturing, retail, bulk consumers and 
the University of Stuttgart takes place. In the first 
workshop, the relevance of common definitions were 
discussed and possibilities for closing existing data 
gaps were shown. In further workshops avoidance po-
tentials should be discussed and pilot projects for the 
prevention of food waste can be initiated.

Financing Institution:

Kompetenzzentrum für Ernährung Bayern (KErn)

Contact:

Dipl.-Ing. G. Hafner
Dipl.-Ing. J. Barabosz
Dipl.-Ing. D. Leverenz

Duration

05/2012 - 03/2014
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Its diversified partnership intends to show the added 
value of united, transversal action, and to influence EU 
policies, in order to get a new European sustainable 
food model to emerge.

The project involves 12 partners from Belgium, France, 
Netherlands and Germany. The institute ISWA is con-
sulting the other partners with their pilot actions and 
develops a method to evaluate the pilot actions within 
social, ecological and economical aspects.

For further information please visit our homepage 
www.green-cook.org.

Financing Institution:

European Regional Development Fund

Contact: 

Dipl.-Ing. G. Hafner
C. Maurer, M.Sc.

Project Partner:

• Espace Environment, ASBL (B)
• Bruxelles Environment, IBGE (B)
• Research institute for consumers’  

organisation, CRIOC (B)
• Fost Plus (B)
• Euro Toques (B)
• sustain „the alliance for better food and farming“ 

(UK)
• Wageningen UR Food & Biobased Research (NL)
• Communauté d’Agglomeration de l’Artois (F)
• Conseil Régional Nord-Pas de Calais  

– DFI (Direction des Formations Initiales) (F)
• Green Tag (F)
• Abfallverwertungsgesellschaft des Landkreises 

Ludwigsburg mbh, AVL, (D)
• De Proeftuinen (NL)

Duration:

2010 - 2013

Event “Sustainable Cooking” in the course of the project GreenCook



138

Chair of Waste Management and Emissions

Expertises

Resource Potencial in Federal State Paraná (Bra-
zil) – Diagnosis of Status Quo and Workshops 
with Stakeholders

Together with SENAI/FIEP a first diagnosis of current 
satus quo has been carried out in December 2012 with 
an investogation of following industry sectors:
• Textile Industry
• Wood and  Furniture Industry
• Construction Industry

Port of Paranaguá Paranagua (Brazil)

Furthermore an inventory of Brazils most important 
port for agricultural goods (Paranaguá) was underta-
ken.

Apart from data mining on site, a very active dialo-
gue with relevant stakeholders has been established. 
In addition, for each of the above mentioned industry 
sectors respective workshops have been realized in or-
der to determine need for action and elaborate future 
working steps.

In 2013 methods and strategies for an optimization of 
resource management was developed. Further analy-
zes and implementation of first measures are foreseen 
for 2014/15.

Financing Institution:

SENAI PR, Wirtschaftsministerium  
Baden-Württemberg

Contact:

Dipl.-Ing. G. Hafner

Duration:

2012 - 2014/15

Comparative study on the utilization of biogenic 
components from the waste of the city of Stuttg-
art – preliminary study –

The aim of the study was the comparative assessment 
of different utilization variants for a portion of the or-
ganic waste in the city of Stuttgart.

A biogas production process, as well as currently prac-
ticed residual waste treatment in the state capital city 
Stuttgart (incineration in the waste incineration plant 
Stuttgart-Münster) have been considered.

The comparative study was carried out on the basis 
of mass, energy and water balances of the considered 
scenarios, as well as taking account of climate-rele-
vant emissions. The mass balances were used as a 
general review of the system and the energy-, wa-
ter- and CO2-assessments as environmental relevant 
comparison criteria.

The study was carried out on behalf of „EnBW Kraft-
werke AG“ and intended to provide a decision-making 
aid for future operational-strategic developments.

Financing Institution:

EnBW Kraftwerke AG

Contact:

Dipl.-Ing. G. Hafner
C. Maurer, M.Sc.
Dipl.-Ing. J. Barabosz
Dipl.-Ing. D. Leverenz

Duration:

05/2012 - 02/2013
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Meal from disposed food - bon appetit!

Financing Institution:

Bundesministerium für Ernährung, Landwirtschaft 
und Verbraucherschutz (BMELV)

Contact:

Dipl.-Ing. G. Hafner
Dipl.-Ing. J. Barabosz
Prof. Dr.-Ing. M. Kranert

Duration:

06/2011 - 04/2012

Determination of discarded food and proposals 
for a minimization of food wastage in Germany 
(„Ermittlung der weggeworfenen Lebensmittel-
mengen und Vorschläge zur Verminderung der 
Wegwerfrate bei Lebensmitteln in Deutschland“)

One important topic of RIK‘s scientific work at ISWA is 
the investigation of food waste.

In 2011 the quantities of food waste in Germany and 
measures for the minimization of food wastage have 
been elaborated within a study for the German Federal 
Ministry of Food, Agriculture and Consumer Protection.

Therefore data has been researched and reviewed not 
only for Germany but also for Europe and Northern 
America.

The whole food chain was investigated:
• retail
• transport + logistics
• large scale consumers
• households
• other

Data was taken from literature, federal statistics, in-
terviews of relevant stakeholders, own investigations.
As a result, the relevant massflows of food, food waste 
and by-products could be identified. The data quality 
was examined and further need of research to close 
data gaps (amount and quality) could be named.

The most relevant and avoidable mass-flows of food 
waste have been determined. Applicable measures 
have been researched in an international frame (Eu-
rope + Northern America). The researched measures 
against food wastage have been evaluated within a 
benefit analysis matrix including aspects of transfera-
bility to Germany.

Another important outcome of the study was the de-
finition of the expression “food waste”. This definition 
has been harmonized with experts and stakeholders 
throughout Europe and could become an international 
standard, which enables experts and decision makers 
to compare studies and published data in the interna-
tional context.

For further information please visit our homepage 
www.iswa.uni-stuttgart.de/afw/erste_seite/zu_gut_
fuer_die_tonne.html.

Edible food from a residual waste bin
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Contact

Dipl.-Ing. Gerold Hafner

Phone: +49 (0)711/685-65438
Fax: +49 (0)711/685-65460
E-Mail: gerold.hafner@iswa.uni-stuttgart.de 

Reseach Assistants

Dipl.-Ing. Jakob Barabosz

Phone: +49 (0)711/685-67636
Fax: +49 (0)711/685-67634
E-Mail: jakob.barabosz@iswa.uni-stuttgart.de

Dr.-Ing. Carla Cimatoribus
(Leiterin Forschungsgruppe Recophos)

Phone: +49 (0)711/685-63785
Fax: +49 (0)711/685-65460
E-Mail: carla.cimatoribus@iswa.uni-stuttgart.de

Annika Hilse, M.Sc.

Phone: +49 (0)711/685-62567
Fax: +49 (0)711/685-65460
E-Mail: annika.hilse@iswa.uni-stuttgart.de

Dipl.-Ing. Dominik Leverenz

Phone: +49 (0)711/685-65816
Fax: +49 (0)711/685-65460
E-Mail: dominik.leverenz@iswa.uni-stuttgart.de

Claudia Maurer, M.Sc.

Phone: +49 (0)711/685-65407
Fax: +49 (0)711/685-65460
E-Mail: claudia.maurer@iswa.uni-stuttgart.de

Dipl.-Ing. Fatah Naji

Phone: +49 (0)711/685-65396
Fax: +49 (0)711/685-63729
E-Mail: fatah.naji@iswa.uni-stuttgart.de

Dipl.-Ing. Matthias Rapf

Phone: +49 (0)711/685-65428
Fax: +49 (0)711/685-65460
E-Mail: matthias.rapf@iswa.uni-stuttgart.de

Laboratory

CTA Brigitte Bergfort

Phone: +49 (0)711/685-63709 or 67636
Fax: +49 (0)711/685-67634
E-Mail: brigitte.bergfort@iswa.uni-stuttgart.de
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And sometimes, the job just stinks
If it stinks, the people in this workspace are in their element. In the working area “Emissions”, people care about 
almost all the existing gaseous matters. Preferentially at waste treatment plants, landfills and sewage treatment 
plants, but other emissions are also “welcome”.

The topics of “acceptance” and “gaseous emissions” of waste treatment facilities are always strongly connected 
to each other. This involves, on one side, preventing harassment or keeping threshold values; but also resource 
conservation and sustainability on the other side. Thus, the minimization of emissions of greenhouse gases in the 
disposal and recycling of waste is still an important research area. In the working area EMS, to avoid methane 
generation and methane monitoring is currently a major focus. The researches can be applied to landfill aftercare 
reduction, reducing emissions at the MBT and developing methane measuring methods.

In cooperation with companies and public authorities, the available possibilities of gas analysis were always re-
quired in the reporting period. Available equipment ranges from classical methods such as gas chromatography 
with mass spectrometer and flame ionization detectors to more unusual methods such as olfactometry, laser ab-
sorption spectrometry and “sniffing port” (GC-MS-o). Our work is embedded in both in the scientific and technical 
context as well as in the economic context. Our experiences incorporate formulations of national and international 
rules.

Emissions

Research topics:

• Landfill aeration
• New methods to methane  

emission quantification
• Research of emissions from  

waste treatment plants
• Gas chromatographic odorant 

analysis by means of “sniffing 
port (GC-MS-o)”
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Research

Project EnAB: Energy-efficient exhaust air treatment
About 40 % of the annual produced amount of muni-
cipal solid waste is treated in a mechanical-biological-
treatment plant (MBT) prior to landfilling. During the 
biological treatment stage polluted exhaust air is emit-
ted, which has to be treated to meet the regulations of 
the 30th Federal Immission Control Ordinance (BIm-
SchV). Usually the emissions are treated by means 
of regenerative thermal oxidation (RTO). The organic 
pollutants within the exhaust gas are oxidized to car-
bon dioxide during post-combustion. However the RTO 
runs economically and autothermally if the amount of 
carbon within the exhaust air is sufficient, otherwise 
there is a need for auxiliary gas or oil firing. There-
fore the RTO is only of limited use in MBTs, due to the 
occasional lack of carbon in the exhaust air. There is 
an obvious need for a special designed exhaust gas 
treatment process for MBTs.

Within the scope of this research project lies designing 
an energy-efficient exhaust air treatment process es-
pecially for MBTs, to reduce the overall energy con-
sumption. The project is funded by the Federal Mini-
stry of Economics and Technology (BMWi) and carried 
out at the MBT of the company Materialkreislauf- und 
Kompostwirtschaft GmbH & Co. KG in Großefehn, Ger-
many.

The MBT in Großefehn has a specific energy demand 
of 140 kWh/Mg, from which 70 % are consumed by 
the auxiliary firing of the exhaust gas. An adapted ex-
haust gas treatment can contribute to lower energy 
demands. Additionally to the exhaust gas purification, 
the project covers the whole process chain. The aim is 
to reduce the specific energy demand by 20 % to 115 
kWh/Mg.

The EnAB-Project is realized in cooperation of four pro-
ject partners.

The institute Institut für Aufbereitung und Recycling 
at the RWTH Aachen University is responsible for the 
coordination, the material flow qualities, the particle 
size distribution, additional waste characteristics and 
all energy flows. Modifications and optimisations are 
carried out within the mechanical and biological pro-
cess steps.

The company Materialkreislauf- und Kompostwirt-
schaft GmbH & Co. KG operates the MBT in Großefehn 
and collects samples for external analytics. Additional-
ly they implement the modifications in their process.

The company PlasmaAir AG designs the alternative 
exhaust gas treatment process for a partial flow with 
the capacity of about 1000 m³/h and accompanies the 
implementation.

The Working Group Emissions of the chair of Waste 
Management and Emissions at the institute ISWA con-
trols and analyzes the exhaust air of the rotting tun-
nels by Flame Ionization Detection (FID) and Fourier 
Transformation Infrared Spectroscopy (FT-IR) continu-
ously. On this basis, an effective treatment process 
can be implemented. The knowledge of the exhaust 
gas composition during time is crucial for designing a 
specific exhaust gas treatment process. After success-
ful implementation, the treated exhaust gas is ana-
lyzed for quality control and for compliance with the 
limit values.

The process water of the rotting process is monitored 
in experimental campaigns to verify the material flow 
analyses.

Financing Institution:

Forschungszentrum Jülich GmbH (Projektträger 
Jülich)

Contact:

L. Bruggmoser, M.Sc. 
Dr.-Ing. M. Reiser 
Dr.-Ing. K. Fischer

Project Partner:

I.A.R. – Institut für Aufbereitung und Recycling der 
RWTH Aachen, Materialkreislauf- und Kompostwirt-
schaft GmbH & Co. KG, Großefehn, PlasmaAir AG, 
Weil der Stadt

Duration:

08/2012 - 07/2015

New manifold for supplying the test facility with diffe-
rent exhaust air compositions
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Measurement of methane emissions of biogas 
plants with laser technology and modelling the 
methane freight (QuantiSchluMBF)

Organic household and garden wastes are increasingly 
fermented in biogas plants in Germany. This contri-
butes to the biological recycling of organic waste and 
to regenerative energy production.

However, recent studies show evidence for high green-
house gas emissions of biogas plants. The diffuse me-
thane emission („methane slip“) could be higher than 
originally assumed. Measuring campaigns are scarce 
and only a few biogas plants were monitored.

The monitoring of methane leakages is only available 
for point sources. However leakages are typically in 
undefined diameters and unmeasurable volume flows 
(eg. leaking flange). The analysing method for quan-
tifying the methane slip of a whole biogas plant (for 
example: kg methane per day) is not yet developed.

The diffuse emitted methane is lost and cannot be 
used as biogas. Therefore a measurement method is 
crucial to evaluate the lost potential, without separate 
inspecting every single part of the biogas plant for the 
diffuse emissions.

The scope of this research project „QuantiSchluMBF“ 
(Quantifizierung des Schlupfs von Methan aus Biogas-
anlagen durch Ermittlung der Fracht) is to further de-

velop a measurement method. The basis is a method 
which was developed by the project partners for quan-
tifying methane emissions of area sources (eg. Land-
fills). It was developed, tested and improved within 
the DBU-Project (Entwicklung eines einfachen Verfah-
rens zur Ermittlung von Emissionsraten von klimarele-
vanten Gasen aus Flächenquellen, AZ 27046).

The method contains three components:

1. Concentration measurement
The methane concentration is measured alongside 
measuring lines in upwind and downwind directions. 
These analyses are carried out with a tunable diode 
laser absorption spectrometer (TDLAS). The method 
resembles IR-photometry, the absorption of infrared 
light at the wave length of the component. The dif-
ference is the open path, between 2 and 1000 m, 
between the light source and the retro reflector. The 
accuracy is 1 ppm, so the natural background concen-
tration of methane of 1.7 ppm is easily measurable.

2. Wind measurement
The wind measurement is carried out at the same time 
than the concentration measurements. An ultrasonic 
anemometer measures the undisturbed wind direc-
tion, the speed and some turbulence parameters.

3. Source Term Calculation
The concentrations and wind input data are used to 
develop a model, which allows identifying the emitted 
methane freight.

This method has been tested and evaluated for area 
sources, as well as presented on international con-
gresses (upon others: Zhu et al., 2013). The transfer 
from area sources to biogas plants is, due to possible 
emissions in different heights, challenging. The calcu-
lation model has to be evaluated and adjusted.

Financing Institution:

Ministerium für Umwelt, Klima und Energiewirt-
schaft, Baden-Württemberg

Contact:

Dipl.-Met. A. Groth, M.Sc. 
C. Maurer, M.Sc.

Project Partner:

Ingenieurbüro Lohmeyer, Karlsruhe
SGS-RUK GmbH, Longuich

Duration:

09/2013 - 12/2014
Gasfinder®-Measurement and model of a biogas plant



144

Chair of Waste Management and Emissions

A section of the Landfill Dorfweiher with aeration 
lances during construction of the biofilter

Financing Institution:

District of Konstanz / Ministry for Environment,  
Climate and Energy Economics of Baden-Württem-
berg

Contact:

Dr.-Ing. M. Reiser
Dipl.-Ing. M. Rapf
Dipl.-Ing. M. Kieninger

Project Partner:

Lhotzky + Partner Ing. Gesellschaft mbH, Braun-
schweig

Duration:

12/2009 - 12/2014

Pilot project to reduce the aftercare period of a 
domestic waste landfill – accelerated decompo-
sition of organic waste through extensive inter-
val aeration in BA IV of the landfill Dorfweiher

The district of Konstanz intends to reduce the afterca-
re period of the landfill Dorfweiher. In situ treatment 
process was developed and executed by the University 
of Stuttgart, Institute for Sanitary Engineering, Water 
Quality and Waste Management (ISWA) in coopera-
tion with the Engineering Company Lhotzky & Part-
ners, Braunschweig; with the treatment process, the 
known methods will be combined in a project section 
of the landfill Dorfweiher and the techniques will be 
improved. The Ministry for Environment, Climate and 
Energy Economics of Baden-Württemberg supports 
the project financially.

The aeration period is set to be three years. Since 
2013 the effects of the aerobic treatment on the land-
fill are evaluated during a two-year observation. The 
results of the project will play an important role in 
the required design and the choice of the final surface 
sealing.

The aim of the pilot project is to treat the landfill body 
aerobically and thus to achieve a discharge from the 
aftercare within a foreseeable time period. Using the 
proposed method, the conversion and degradation of 
the organic constituents in the landfill should be ac-
celerated. As a result, settlements can be anticipa-
ted and harmful landfill gas emissions can be grea-
tly reduced. The quality of the leachate can also be 
improved significantly. In parallel, in the framework 
of academic supervision to the pilot project, further 
insights will be developed. In a close temporal and 
spatial raster scanning, plenty of measuring data are 
recorded. For example, information about the required 
aeration rates and pressures as well as the gas, le-
achate, temperature and settlement developments 
can be obtained, so that the aeration strategy can be 
optimized. Furthermore, it is also of interest that how 
effective the exhaust gas treatment of the biofilter is, 
and how much leachate should be recycled so the bi-
ological processes in the landfill could run optimally.

The technical constructions and equipment are 
constructed in a modular design. After completion of 
the project, it would be possible to use some parts of 
the technical components for the treatment of another 
section of the landfill “Dorfweiher” or other landfills. 
Details of carbon, nitrogen and water balance will be 
elaborated. For carbon, it will only be possible mainly 
through gas analysis. The results will be evaluated to 
the effect, whether the in-situ treatment method can 
be transferred to other landfills.
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Analysis of the odorant in the exhaust gas from 
sewage system with gas chromatography/mass 
spectrometry in combination with olfactory de-
tection (GC-MS-o)

By combining the traditional GC/MS coupling with a 
so-called olfactory detector (or “sniffing port”), it is 
possible to determine the actual odorous componen-
ts from a mixture of gaseous air pollutants. In case 
of exhaust gas from industrial waste water treatment 
plants, all kinds of constituents can play an important 
role.

Client: ARA Rhein, Basel

Combination of gas chromatography and olfactory 
analysis

FTIR measurement at the exhaust gas purification  
system in the semiconductor manufacturing

Expertises

Formaldehyde and VOC-analyses in the exhaust 
gas of dehumidifiers at the chipboard production

The exhaust gas of the dehumidifiers was monitored 
continuously in the long term for formaldehyde con-
centration and amount of organic carbon. Due to satu-
ration and high temperatures, the measurement took 
place exceeding 180 °C.

A flame ionization detector (FID, Modell Bernath Ato-
mic 3006) was used to quantify the organic carbon 
content. Formaldehyde and other VOCs were examined 
by a portable FT-IR analyser (GASMET DX4000N der 
Fa. Temet, Finnland). The measuring pipes and filters 
were heated.

Client: Reinluft Umwelttechnik, Stuttgart

FT-IR measurements at different exhaust gas 
purification systems in the semiconductor and 
solar cell manufacturing or solar cell industry

In order to investigate the efficiencies of various ex-
haust gas purification systems, exhaust gas analyses 
were conducted at different production facilities of 
the semiconductor and solar cell manufacturing with 
a portable FT-IR spectrometer. The large amount of 
inorganic and organic components in the exhaust 
gas streams are often classified as greenhouse gases  
(e. g. nitrous oxide, sulfur hexafluoride, etc.).

Client: Centrotherm AG, Blaubeuren

Olfactometry analyses to determine the odorant 
concentration and different gas components

Olfactometry analyses to determine the odorant con-
centration and gas chromatographic analysis of gas 
samples from different facilities (waste disposal plants, 
sewage treatment plants, and different manufacturing 
companies).

Client: Various
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Contact

Dr.-Ing. Martin Reiser

Phone: +49 (0)711/685-65416
Fax: +49 (0)711/685-63729
E-Mail: martin.reiser@iswa.uni-stuttgart.de 

Research Assistants

Dipl.-Met. Angela Groth, M.Sc.

Phone: +49 (0)711/685-65469
Fax: +49 (0)711/685-63729
E-Mail: angela.groth@iswa.uni-stuttgart.de

Leonie Bruggmoser, M.Sc.

Phone: +49 (0)711/685-65469
Fax: +49 (0)711/685-63729
E-Mail: leonie.bruggmoser@iswa.uni-stuttgart.de

Claudia Maurer, M.Sc.

Phone: +49 (0)711/685-63712
Fax: +49 (0)711/685-63729
E-Mail: claudia.maurer@iswa.uni-stuttgart.de

Dr.-Ing. Martin Kieninger

Phone: +49 (0)711/685-63733
Fax: +49 (0)711/685-63729
E-Mail: martin.kieninger@iswa.uni-stuttgart.de 

Han Zhu, M.Sc.

Phone: +49 (0)711/685-65409
Fax: +49 (0)711/685-63729
E-Mail: han.zhu@iswa.uni-stuttgart.de

Laboratory

Hans-Jürgen Heiden (CTA)

Phone: +49 (0)711/685-65503
Fax: +49 (0)711/685-63729
E-Mail: hans-juergen.heiden@iswa.uni-stuttgart.de  

Axel Goschnick (CTA)

Phone: +49 (0)711/685-63712
Fax: +49 (0)711/685-63729
E-Mail: axel.goschnick@iswa.uni-stuttgart.de 

Doctoral Candidate

Gülsen Öncü, M.Sc.

Phone: +49 (0)711/685-65409
Fax: +49 (0)711/685-63729
E-Mail: guelsen.oencue@iswa.uni-stuttgart.de
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It’s not just hot air to us

The biological cleaning of exhaust air and the biodegradation of xenobiotics (i.e. non-biodegradable substances) 
by bacteria represent the focal point of our work. 

In addition, the department provides assistance in the planning and dimensioning of biofiltration apparatus of  
various types (biofilter, biotrickling filter and bioscrubber). Moreover, it is possible to provide scientific super-
vision of these apparatus and equipment during normal operations and in case of faults. This is in the interest of  
research in a real practical context, because the weaknesses revealed in any of the functions can be drawn on to 
develop new or optimised concepts. 

A further field of research is the degradation of xenobiotics: exposing degradation potential, isolating xenobiotic 
degrading bacterial strains and fungi, investigating bacterial degradation pathways and, as a spinoff, the biosyn-
thesis of materials.

Biological Air Purification

Research topics:

• Detection of degradative potenti-
als

• Isolation of xenobiotics degra-
ding bacteria and fungi

• Elucidation of bacterial degrada-
tive pathways by use of geneti-
cal, chemical and biochemical 
techniques

• Development of new waste air 
purification concepts

• Design, dimensioning and opera-
tion of Biological Waste Air Purifi-
cation (BWAP) plants

• Biosynthesis of fine chemicals 
with high value
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Research

Research on the elimination of so called micro-
pollutants from water and wastewater by memb-
rane bio reactors and their comparison with 
other biological treatment techniques

Goal is the research on the elimination and minerali-
sation of so called mirco-pollutants in industrial/mu-
nicipal wastewater via biodegradation realised in in-
novative process concepts. In phase I of the project, 
bacterial isolates/biocenoses which are able to de-
grade defined micro-pollutants will be obtained. After 
succeeding in phase I, the focus of phase II will lie on 
the membrane bio reactors. The obtained specialised 
bacteria from phase I will be immobilised on membra-
nes and tested for the treatment of mentioned wa-
stewaters. In parallel, alternative biological treatment 
methods will be tested in lab- and semi-industrial scale 
for comparison. Objective is to develop a concept for 
large-scale implementation to treat industrial/munici-
pal wastewater.

Rotary disk reactor for the elimination of pharmaceu-
ticals

Financing Institution:

Willi-Hager - Stiftung

Contact:

Prof. Dr. K.-H. Engesser
Dr.-Ing. D. Dobslaw
D. Salamanca, M.Sc.

Duration

07/2013 - 06/2014 (Phase I) - 06/2016 (Phase II)

System for treatment and reuse of industrial ex-
haust gases

Concepts of the reuse of resources, metals, industrial 
precursors, (process-) water and others are common 
in trade and industry. Concepts like these applied on 
waste air only exist in sections with high energy de-
mand and high demands on air quality, respectively 
(e.g. automotive, pharmaceutical industry, semicon-
ductors and others), while fresh air is free of charge 
and available almost unlimitedly. With increasing en-
ergy costs, recycling concepts for air gain on impact.

In this project the development of a two-stage waste 
air treatment process, consisting of a bio trickling filter 
and a modified non-thermal plasma is intended. The 
waste air will be treated biologically; remaining VOCs, 
odorous substances as well as germs further treated 
by plasma. Occurring intermediates and secondary 
emissions will be mineralised by a self-regenerating, 
catalytically active adsorber. Then the treated air can 
be lead back in shares of 90 - 95 % v/v into the pro-
duction process, only needing a replacement of 5 - 10 
% v/v with fresh air. A reduction in energy costs on 
average 70 % and almost 100 % in heating costs ,re-
spectively, are aspired.

Financing Institution:

BMWi via AiF

Contact:

Dipl.-Ing. C. Woiski
Dr.-Ing. D. Dobslaw
Dipl.-Ing. S. Helbich

Duration:

10/2013 - 02/2016
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Waste air treatment with a combination of non-
thermal plasma, mineral adsorber and scrubber

The treatment of waste air from livestock breeding, 
sewage sludge drying or waste composting demand 
the simultaneous reduction of emissions of a complex 
mixture consisting of VOCs (incl. methane), odorous 
substances as well as gaseous inorganic contami-
nants. Mentioned waste air streams are distinguished 
typically by VOC-concentrations of 200 - 300 mg C/
m³ with a share of up to 50 % of methane, odorous 
substances with up to approx. 20,000 OU/m³, H2S 
(<20 ppm)  as well as NH3 (<300 ppm) representing 
the inorganic components. Due to the size of factory 
buildings, waste air streams result in the magnitude 
of 100,000 m³/h and above. Conventional treatment 
plants fail by the broad spectrum of contaminants, the 
low VOC-concentration with concurrent high shares of 
methane and the demand to eliminate odorous sub-
stances. An innovative approach is depicted by a mo-
dular process technique consisting of a non-thermal 
plasma with integrated mineral adsorber and a chemi-
cal/biological scrubber.

Dielectric Barrier Discharge Stack (DBD-Stack) for the 
creation of non-thermal plasma and treatment of the 
waste air stream.

Plasma development at different frequencies. Source: 
Schulz, IGVP. 

Financing Institution:

BMBF via PT-DLR

Contact:

Prof. Dr. K.-H. Engesser 
Dr.-Ing. D. Dobslaw 
Dipl.-Ing. S. Helbich

Duration:

09/2012 - 03/2015

Bio trickling filter column of the mobile pilot plant built 
into a container.

Anti-Clogging Measures PU-Foam 

Supporting material, from natural source or manufac-
tured, for biofilter plants often hold inhomogeneous 
structure, perfusion and bacterial colonisation, along 
with high pressure loss. In case of high specific conta-
minant load biomass growth clogs the supporting ma-
terial and decreases efficiency. To date, this problem 
has been met by reducing the specific load through 
increasing the plant size. One possibility in technical 
and economical optimization is supporting material 
consisting of PU foam. Its defined porous structure, 
high specific surface, low bulk density as well as low 
pressure loss allow energy saving and compact trick-
ling filter. According to the BioStoffV, additional de-
fined, non-pathogenic cells can be immobilised on it. 
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Expertise and assignments

Biological degradability of benzoate under hy-
per-saline conditions

Microbial decomposers, which are used for the de-
gradation of natural and xenobiotic compounds, usu-
ally tolerate sodium chloride in concentrations up to  
3.5 % w/v. This concentration correlates approximately 
to marine environments. Habitats with concentrations 
exceeding this level, like saline, solar salt production, 
brine from olive oil manufacture or certain industrial 
wastewater only can be treated by specialised bacteria 
and archaea. In most cases these wastes, especial-
ly from olive oil manufacture, hold a high COD. Key 
aspect was the biodegradability of benzoate as main 
contaminant in this third-party funded project.

Administrator: Dr.-Ing. D. Dobslaw

Characterisation of waste air from coating pro-
cesses and optimisation of the according bio fil-
ter systems

During coating processes pigments or powder, re-
spectively, are applied to the medium and fixated by 
drying. Water as well as solvent based formulae are 
used. During the drying process dust and VOCs with 
up to 500 mg C/m³ occur. Within the framework of a 
third-party funded project at first the setting had to 

be determined. The existing biofilter systems there-
fore had to be redesigned to reduce the size of the 
construction while simultaneously meeting the limits 
of the TA-Luft. The constructional changes were made 
in cooperation with plant manufacturers.

Administrator: Dr.-Ing. D. Dobslaw, 
Dipl.-Ing. S. Helbich

Evaluation of the applicability of PU foam for the 
treatment of aromatic compounds in waste air 
streams at minimised contact time

During coating processes pigments or powder, re-
spectively, are applied to the medium and fixated by 
drying. While hydrophilic compounds like 2-methoxy-
propyl acetate or methoxy isopropanol are used as 
adhesive agent, aromatic compounds like xylenes, tri-
methylbenzenes and higher substituted aromatic hy-
drocarbons are used as solvents and emulsifies. For 
the treatment of these emissions a multi-stage pro-
cess is developed where the last step is planned as 
a biological one for the aromatic compounds. Due to 
the adaption to local circumstances as well as limited 
investment funds a compact design with short contact 
time is required. These demands enforce the use of 
packing material with a high specific surface, like it 
can be found in PU foam. The practicability of the pa-
cking material under real conditions (freight, contact 
time and other parameters) is to be tested in a semi-
industrial scale plant with xylenes as key contaminants 
and the process is optimised.

Administrator: Dr.-Ing. D. Dobslaw, 
 Dipl.-Ing T. Gerl

Optimisation and long term stabilisation of the 
operation of an ammonia scrubber in agriculture

Waste air streams from livestock breeding usually con-
tain high amounts of ammonia. For operational and 
cost reasons these emissions are treated via bio-sc-
rubbers, where the ammonia is stripped out of the gas 
stream and the water phase is biologically regenerated 
through nitrification and denitrification. Large-scale 
plants often show accumulation of nitrite with up to  
5 g nitrite-N/L and an acidification of the water phase. 
In 10 L lab-scale the nitrification and denitrification of 
real water samples have been tested and relevant pa-
rameters for the stabilisation and optimisation of the 
two reactions have been determined and quantified.

Administrator: Dr.-Ing. D. Dobslaw,
 Dipl.-Ing. M. Kiel

On the other hand, the compact design increases the 
risk of clogging. Overall aim is the development, trial 
and application of efficient and realisable anti-clogging 
measures in small and semi-industrial scale (25 L / 5 
m³) considering technical, ecologic and economic de-
mands. While using artificial waste air in lab-scale, the 
pilot-scale plant will be tested and the performance 
verified at solvent loaded industrial waste air. The ob-
tained data state the base for the following market 
application.

Financing Institution:

BMBF via PT-DLR

Contact:

Prof. Dr. K.-H. Engesser 
Dr.-Ing. D. Dobslaw

Duration:

10/2011 - 03/2014
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Optimisation and long term stabilisation of the 
operation of bio trickling filters for the eliminati-
on of odorous substances in agriculture

Waste air streams from livestock breeding usually con-
tain high amounts of odorous substances. The odour 
is significantly generated by ammonia and VOCs. The 
elimination of strong-smelling VOCs will be realised 
by a bio trickling filter. Based on the adverse C:N:P 
proportion of the system relevant parameters as well 
as appropriate additives will be identified and tested 
in lab-scale regarding their effect of optimised odour 
elimination. The odour elimination will be quantified 
at a test stand via continuous olfactometric sampling.

Administrator: Dr.-Ing. D. Dobslaw

Test stand for the olfactometric sampling of waste air 
streams loaded with odorous substances.

Optimisation of methane degradation in concen-
trations up to 150 ppm in a biotrickling filter

During the drying process of industrial and munici-
pal  sludge, especially at the decanting of sludge, wa-
ste air is emitted with methane concentrations up to  
150 ppm. These concentrations are too low for effi-
cient biodegradation. The state of science describes 
concentrations of 1000 ppm methane and more for 
sustainable operation mode. Analyses on industrial 
plants confirm this statement. Goal of the project was 
to isolate and characterise adapted microorganisms 
and to test them in pilot scale (200 L).

Administrator: Dr.-Ing. D. Dobslaw

Optimisation of the drying behaviour of renew-
ables for the co-firing in power plants under the 
terms of minimised VOC-emissions

The use of renewables like wood waste, deinking wa-
stes from paper manufacture, wastes from chip board 
manufacture, saw dust, cane trash and others as fuel 
for co-firing in coal and biomass power plants gain im-
pact due to the increasing energy costs of fossil fuels. 
Moreover, it is a reasonable thermal utilisation of wa-
stes. Pre-drying is mandatory for an energy efficient 
use of these materials. During this drying process VOC 
and dust emissions occur, which require additional wa-
ste air treatment. Goal of this third-party funded pro-
ject is to find a suitable drying process, which reaches 
the degree of dryness at minimised emissions of dust 
and VOCs.

Administrator: Dr.-Ing. D. Dobslaw

Correlation of VOC-concentrations and cumulated car-
bon freight over process time and storage time of the 
wood (target humidity: 10 % r.H.). 
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Contact
Prof. Dr.-rer. nat. habil. K.-H. Engesser

Phone: +49 (0)711/685-63734
Fax: +49 (0)711/685-63729
E-Mail: karl-h.engesser@iswa.uni-stuttgart.de 

Secretary´s office

Andrea Matzig

Phone: +49 (0)711/685-63708
Fax: +49 (0)711/685-63729
E-Mail: andrea.matzig@iswa.uni-stuttgart.de

Research Assistants

Dr.-Ing. Daniel Dobslaw

Phone: +49 (0)711/685-65406
Fax: +49 (0)711/685-63729
E-Mail: daniel.dobslaw@iswa.uni-stuttgart.de 

Dipl.-Ing. Thomas Gerl

Phone: +49 (0)711/685-65474
Fax: +49 (0)711/685-63729
E-Mail: thomas.gerl@iswa.uni-stuttgart.de

Dipl.-Ing. Steffen Helbich

Phone: +49 (0)711/685-63730
Fax: +49 (0)711/685-63729
E-Mail: steffen.helbich@iswa.uni-stuttgart.de

Dipl.-Ing. Martina Kiel

Phone: +49 (0)711/685-65474
Fax: +49 (0)711/685-63729
E-Mail: martina.kiel@iswa.uni-stuttgart.de

Diego Salamanca, M.Sc.

Phone: +49 (0)711/685-65467
Fax: +49 (0)711/685-63729
E-Mail: diego.salamanca@iswa.uni-stuttgart.de 

Dipl.-Ing. Christine Woiski

Phone: +49 (0)711/685-65467
Fax: +49 (0)711/685-63729
E-Mail: christine.woiski@iswa.uni-stuttgart.de
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o. Prof. Dr. rer. nat. habil Jörg W. Metzger

Hydrochemistry and Analytical Quality Assurance | CH
Dr.-Ing. Michael Koch

Hydrobiology and Analysis of Organic Trace Compounds | BiOS
Dr. rer. nat. Bertram Kuch
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Chair of Hydrochemistry and Hydrobiology
The Chair of Hydrochemistry and Hydrobiology deals 
with practically based environmental topics and works 
out solutions in multidisciplinary cooperation with  
natural scientists and engineers. A sound basic know-
ledge of natural sciences is a prerequisite to under-
stand complex contexts between the different areas 
of Environmental Engineering. Biological and chemical 
processes are of fundamental importance for various 
kinds of technologies for the treatment of water and 
wastewater as well as for composting of green waste 
or for the decontamination of groundwater. The quality 
of wastewater, surface water, groundwater or drinking 
water, is characterized by chemical and microbiological 
parameters, for which the legislator has defined limits 
(e.g. in the Drinking Water Ordinance). In order to  
assure a high quality standard it is important to  
measure these parameters at regular intervals.

Environmental Analysis comprises the development  
and application of methods which allow to identify 
and quantify inorganic and organic compounds, either 
as single substances or as mixture - in form of a so 
called summary parameter - in various environmental   
compartments, such as water, wastewater, landfill 
leachate, soil, sediment, sewage sludge,  etc. The high 
toxicity of various environmental chemicals as well as 
potential ecotoxicological properties, e.g. the tendency  
to undergo geo- or bioaccumulation, requires the  
determination of substances as specific and selective  
as possible and in very low concentrations in spite  
of potential interferences with disturbing matrix  
components. Therefore, the methods applied have to 
be constantly optimized and the inherent uncertainty  
of measurement of the analytical data has to be  
considered when discussing results.

New technologies in wastewater treatment or drinking  
water purification are most effectively developed  
in a close cooperation between engineers and natural  
scientists. A typical example is the the optimization 
of the efficiency of a process for water purification, 
another one is the effect-related analysis, in which the  
concentration of a pollutant in a sample is correlated  
with a biological effect. Both constitute a basis 
for a risk-assessment, an area where biology and  
chemistry directly meet.

Suitable biological test systems (bioassays), preferably  
as simple as possible - but still meaningful, are  
required as a basis for the practical applicability of 
this concept. Furthermore, the characterization of the  
environmental behaviour of natural and anthropogenic  
substances - pathways of degradation, formation of 
metabolites, identification of microorganisms parti-
cipating in transformation reactions -  requires that  
chemists and biologists work hand in hand. 

The Chair for Hydrochemistry and Hydrobiology at 
the ISWA has been supervised by Prof. Dr. rer. nat  
Jörg W. Metzger since 1996. It consists of the division 
of Hydrochemistry and Analytical Quality Assurance 
headed by Dr.-Ing. Michael Koch and the division of 
Hydrobiology and Organic Trace Analysis headed by  
Dr. rer. nat. Bertram Kuch.

Teaching Activities
The Chair of Hydrochemistry and Hydrobiology offers 
a broad range of basic and advanced lectures and 
practical work for Bachelor and Master students of 
the courses Civil Engineering and  Environmental 
Engineering as well as for the international master 
programs WAREM and WASTE at the University of 
Stuttgart. These are intended to transmit basic and 
advanced knowledge in Chemistry of Water and Waste 
Water, Water- and Soil Protection and Environmental 
Analysis. The students can get a deeper insight into 
these issues and a better understanding of the theory 
by attending training courses for sampling or practical  
laboratory work. Here the students learn how to  
perform environmental analyses and how to carry 
out experiments in the chemical and microbiological  
laboratories of the institute.

Teaching Modules (G: in German; E: in English):

Name of Module VL P
Teaching 
Course

BSc. MSc.

Biology and Chemi-
stry for Civil Engi-
neers (G)

x BAU x

Basics of Environ-
mental Analysis - 
Methods of Measure-
ment with Practical 
Work (G)

x x UMW x

Ecological Chemistry 
(G)

x x
UMW
BAU
CH

x
x
x

Biology and Chemi-
stry of Water and 
Wastewater with 
Practical Work (G)

x x
UMW
BAU

x
x

Industrial Wastewa-
ter Technology I (G)

x x
UMW
BAU

x

Environmental Ana-
lysis: Water, Soil (G)

x x UMW x

Biology and Chemi-
stry for Environmen-
tal Engineers (E)

x
WAREM
WASTE

x
x

Industrial Waste 
Water (E)

x x
WAREM
WASTE

x
x

Sanitary Engineering 
- Practical Class (E)

x x
WAREM
WASTE

x
x
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Title VL P
Teaching 
Course

Dipl. BSc. MSc.

Chemical Basis for the Prevention of Water Pollution (G) x UMW x
Measurement and Analysis of Water Pollutants with Practical Work (G) x x UMW x
Analysis of Pollutants with Practical Work (G) x x UMW x
Environmental Analysis with Practical Work (G) x x UMW x

Chemistry of Water and Wastewater with Practical Work (G) x x
UMW
BAU

x

Biology and Chemistry for Civil Engineers
Chemistry for Civil Engineers I (G) x BAU x
Chemistry for Civil Engineers II (G) x BAU x
Basics of Environmental Analysis -  
Methods of Measurement with Practical Work 
Determination of Chemical Parameters (G) x UMW x
Ecological Chemistry
Ecotoxicology and Assessment of Pollutants (G) x

UMW
BAU
CH

x
x
x

Structure and Properties of Water and Aqueous Solutions (G) x
Environmental Chemistry with Practical Work (G) x x
Behaviour and Toxicity of Environmental Pollutants (G) x
Biology and Chemistry of Water and Wastewater with Practical Work
Chemistry of Water and Wastewater (G) x UMW

BAU
x

x
xChemistry of Water and Wastewater - Practical Work (G) x

Industrial Waste Water Technology I (G)
Chemical Water Technology (G) x UMW

BAU
x x

Chemical Water Technology - Practical Work (G) x
Environmental Analysis: Water, Soil
Analysis of Pollutants in Soil and Water (G) x

UMW x
Instrumental Analysis (G) x
Environmental Analysis - Practical Work (G) x
Quality Assurance in Analytical Chemistry (G) x
Biology and Chemistry for Environmental Engineers

Organic Chemistry (E) x
WAREM
WASTE

x
x

Industrial Waste Water

Water Analysis and Analytical Quality Control (E) x
WAREM
WASTE

x
x

Sanitary Engineering - Practical Class

Part Chemistry and Microbiology (E) x x
WAREM
WASTE

x
x

International

Within the professional postgraduate master course EDUBRAS-MAUI lectures have been offered twice a year by 
Prof. Metzger since March 2008 in Curitiba, Brazil. The course has the aim to transfer knowledge and instruct 
Brazilian students in municipal and industrial aspects of environmental protection. It is a cooperation between 
the ISWA (University of Stuttgart),  the Universidade Federal do Paraná and the Brazilian association SENAI, 
Paraná. 

EDUBRAS-MAUI

Title of Lecture
Química ambiental (Environmental Chemistry)
Química da água e dos efluentes (Chemistry of Water and Waste Water)
Analítica ambiental (Environmental Analysis)
Ecotoxicologia e avaliação dos poluentes (Ecotoxicology and Risk Assessment of Pollutants )

Lectures and Practical Classes (G: in German; E: in English):
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Within the activities of proficiency testing in analytical 
chemistry (AQS Baden-Württemberg) the institute has 
cooperations with the following organisations: 

• Finnish Environment Institute, Helsinki, Finnland  
• Health and Safety Laboratory, Buxton, Derbyshire 

UK
• University of Warsaw, Polen  
• IRMM EU Institute for Reference Materials and 

Measurements, Geel, Belgien
• Istituto Superiore di Sanità, Rom, Italien  
• Kenya Bureau of Standards, Nairobi, Kenya 
• LGC Standards Proficiency Testing, Bury, UK
• Mauritius Standards Bureau, Port Louis, Mauritius 
• Metrology Institute of the Republic of Slovenia, 

Ljubljana, Slowenien  
• Namwater, Windhoek, Mamibia 
• National Accreditation Board for Testing and Cali-

bration Laboratories (NABL), India
• Directorate of Measures and Precious Metals, Ser-

bia
• Emendo Dokumentgranskning, Sweden 
• Ducares, Utrecht, Niederlande 
• QualiCont, Ungarn 
• Labquality, Finnland 
• Georgian Accreditation Center,Tbilisi, Georgien
• Institute for Applied Analytical Chemistry, Appen-

zell, Schweiz 
• Quintessence Enterprise, Nicosia, Zypern  
• Southern African Development Community Coope-

ration in Measurement Traceability, Pretoria, Süd-
afrika

• Tanzania Bureau of Standards, Dar es Salaam, 
Tansania

• Uganda National Bureau of Standarts, Kampala, 
Uganda

• European Accreditation Cooperation 
• National Body of Indonesia, Indonesien 
• National Standardization Agency of Indonesia, In-

donesien
• International Laboratory Accreditation Cooperation 
• Dan Tholen Statistical Consulting, Traverse City, 

USA
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Theses (Bachelor)
Simultaneous denitrification and particle  
elimination in an aquarium 
Kilian Weishaupt (Environmental Engineering) (2012)
Advisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Angela Boley

Abstract
Sustainable and cost-effective aquaculture requires 
the application of innovative, water-saving pro-
cesses that also shall improve fish-health. While most  
recirculating aquaculture systems (RAS) are already 
equipped with units that remove ammonia, carbon,  
nitrite (biofilters) and coarse particles, nitrate and fine 
suspended particles (< 20 µm) often still remain an 
issue. Within this study, a method that combines both, 
the process of denitrification and particle-elimination  
with membranes, was examined on a lab-scale.  
Therefore, three fish tanks (80 L each) were stocked 
up with carp. Two of the fish tanks were equipped  
with the novel denitrification-membrane-reactors  
(bioreactors provided with membranes and recirculation  
pump), the third one served as a reference. Crucial 
parameters like pH and concentrations of NO3--N and 
O2 were monitored continuously. Ethanol was used as 
substrate for the denitrifying bacteria. 
Due to oversizing of the reactors, the denitrification-
rate related to the reactor volume was low. In order 
to prevent bio-fouling on the membrane-surface, two 
different abrasion objects were tested. They were  
recirculated across the membrane surfaces. While 
the reactors did not induce a determinable effect on  
fish-health, the amount of fresh water consumed in 
the reference tank without reactor was three times 
higher than in the other two systems equipped with 
reactors.

Identification of natural and synthetic fragrances 
in municipal wastewater via headspace analysis
Laura Deurer (Environmental Engineering) (2013)
Advisor: Prof. Jörg W. Metzer, Dr. Bertram Kuch

Abstract
Analytical methods that have been used for the  
detection of fragrances in wastewater samples of  
municipal wastewater treatment plants (WWTP) are 
very intensive regarding the preparation of the samples 
and not specifically designed for fragrances. The aim 
of the thesis was to develop a simple method for the 
detection of fragrances.
The results obtained show that the headspace analysis  
provides an overview of the multiplicity of volatile  
compounds contained in a sample, among them  
fragrances. The great advantage of this method lies in 
its simplicity. There is no need of interminable prepa-
ration of the wastewater samples; these can be applied 
directly. A quantification of fragrances is currently not 

possible because no distribution equilibrium could be 
established between the water and the gas phase. In 
further studies, the temperature program should be 
adapted and the method should be optimized under 
the objective of quantification of fragrances.

Mass flow of nitrogen components in an  
aquarium 
Philipp Beyer (Environmental Engineering) (2013)
Advisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Angela Boley

Abstract
The subject of this study was the determination of the 
partial mass flows of ammonium, nitrite and nitrate in 
aquaria which had been in use for about one year with 
fishes, biofilter and equipment. For the observation  
of the individual nitrogen mass flows the different  
components of the system (biofilter, aquarium and the 
fishes) were analyzed in several separate experiments. 
The aquarium consisted of the wetted walls, the layer 
of gravel, each with their natural biofilm, and water. 
Most of the experiments were carried out within one 
day to show the short term variations of the nitrogen 
components. 
As expected, the results showed that the rate of  
ammonium oxidation in the aquarium environment 
in combination with the biofilter is comparable to the 
ammonium excretion of the fishes. Surprisingly the  
nitrification activity of the aquarium environment was 
significantly higher than the activity of the biofilter. 
The nitrification rate of the aquarium environment 
originated mainly from the gravel and the aquarium 
walls whereas the influence of the bacterial activity 
in the water was negligibly low. It can be concluded, 
that aquarium environment plays an important role in  
limiting the ammonium concentration of the fishwater. 

Construction of a semi technical recirculation  
aquaculture system for fish production and  
analysis of the water quality 
Hannes Heynhold und Johannes Irtenkauf  
(Environmental Engineering) (2013)
Advisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Angela Boley

Abstract
Recirculation aquaculture systems are ecologically  
worthwhile alternatives to traditional forms of fish  
farming, as they are largely closed systems. As a  
result, water and energy consumption is reduced, but 
the technical requirements for water treatment are  
increased.
The aim of this work was to modify start-up and test of 
two existing semi-technical recirculating aquaculture  
systems for fish production and determine their  
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Theses (Diploma)
Balancing of selected organic micro pollutants in 
municipal wastewater treatment
Carolin Feifel (Environmental Engineering) (2012)
Advisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Bertram Kuch

Abstract
Organic trace compounds enter the wastewater and 
thereby the aquatic environment after their intended 
use. In the framework of the diploma thesis selected  
compounds were determined in the influent and  
effluent of the Treatment Plant for Education and  
Research (LFKW) of the University of Stuttgart. The 
objective was to capture the elimination performance 
and phase distributions of these substances. The  
selected compounds included a wide range of different 
physico-chemical properties. Representatives from the 
large group of wastewater relevant pharmaceuticals 
such as the analgetic ibuprofen and naproxen are very 
well eliminated in the wastewater treatment process.  
As the main mechanism biodegradation can be  
assumed. This also applies to the plasticizer triethyl 
citrate, which inter alia can be used as a substitute for 
the problematic phthalate DEHP. Other substances such 
as the synthetic fragrance AHTN , the benzothiazole  
derivative methylthiobenzothiazole or the disinfectant 
triclosan are well eliminated in the wastewater treat-
ment plant as well, but one of the main mechanisms is 
sorption on the sludge. The results provide important 
informations for future questions.

Optimization of a treatment plant for waste  
water containing nitrite from tunnel construction 
Moritz Gollsch (Environmental Engineering) (2012)
Advisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger 
External Advisor: Dr. Hans Georg Edel, ZÜBLIN  
Umwelttechnik, Stuttgart

Abstract 
During the drill and blast tunneling technique great 
amounts of alkaline waste water arise. This waste water  
contains high concentrations of nitrite formed during  
the detonation of the explosives applied and has to 
to be pre-treated before being discharged into the  
receiving water. In this work, which is the result of a 
cooperation with the company Züblin Umwelttechnik  
Stuttgart, a treatment plant consisting of  a sedi-
mentation tank, an oil separater, a neutralisation and  
flocculation tank, a tank for oxidation of nitrite to  
nitrate as well as an activated carbon treatment step 
in order to remove AOX was operated over a period 
of 36 months at a tunnel construction site in Küblis, 
Switzerland. The operation of the plant was optimized 
based on the results of experiments performed in 
the chemical laboratory and also on-site. Aim of the  
optimization was to guarantee reliably the limit  

performance with respect to the maintenance of good 
water quality for fishes. The present study should  
serve as basis for the extension of one of the plants 
with a reactor for denitrification and membrane elimi-
nation, which, however, was not subject of this work.
After the requirements concerning the performance of 
nitrification were ensured, fishes (carps) were added. 
Parameters such as: water temperature, turbidity, pH, 
O2, NH4

+-N, NO3
--N, NO2

--N, COD, PO4
3--P and ANC 

(Acid Neutralizing Capacity) were determined automa-
tically with sensors and/or analytically. The nitrogen 
balance allowed to conclude, that about 45 % of the 
feed-born nitrogen was recovered in the water, mainly 
as nitrate.
Measurements at different sampling points of the  
systems were performed and also diurnal variations  
of specific parameters determined. After initial  
difficulties, the two units were further optimized.  
Finally a good parallel operation of the two systems 
was achieved. This is an important precondition for  
future studies with an extended system.
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between the two procedures in terms of precision of 
the results were assessed.
In the central laboratory of the SES (the Stuttgart  
organisation responsible for wastewater collection and 
treatment) the particle-bound fraction of trace conta-
minants is usually calculated by the difference between 
the homogenized and filtered sample (“differential 
method”). In the present work an attempt was made 
to analyze the particle-bound fraction directly by the 
extraction of the filter residue of the filtered sample 
and separate analysis.  The results of the conventional 
“differential method” and the direct examination were 
compared. For this purpose - after selection of the trace  
compounds - homogenized and filtered samples and 
the filter residue were examined and evaluated. The 
concentrations were determined using a gas chroma-
tograph coupled with a mass spectrometer (GC-MS). 
Based on the results conclusions for future sample 
preparation methods for certain trace compounds and 
sampling modes can be drawn. A target position in this 
case is the simplification of sample preparation and an 
easy implementation in the routine analysis.

Proficiency testing of waste water sampling 
using a mobile device
Alexander Just (Environmental Engineering) (2013)
Advisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. -Ing. Michael Koch

Abstract 
Within this work the execution of a proficiency test 
for waste water sampling using a mobile device  
was planned and prepared. A realistic scenario of a 
waste water sampling for the surveillance of a waste  
water treatment plant was modelled as good as possible.  
The degree of difficulty of the sampling should 
be the same for all participants. The proficiency  
test participants get a task for sampling including 
on-site measurements, sensory examinations as 
well as sample partitioning and conservation. During  
execution of this task the participant is audited.

This thesis describes investigations for adjusting a  
suitable flow and particle content as well as the stability  
of this content. Concentration of ammonium nitrogen 
and total phosphorous were adjusted and investiga-
tions on their stability were made. 

The influence of different sampling techniques on the 
results of chemical analyses were also investigated.  
On the basis of the results of this work proposals were 
made for the real execution of such a proficiency test.

concentrations of nitrite dependent on the choice of the 
operation parameters (dosage of oxidizing agent, pH, 
kind of activated carbon) and to keep the consumption 
of chemicals, in particular of the oxidant sodium hypo-
chlorite as low as possible. Measurement and control 
techniques were further developed.

Pollutants in food contact materials, toys, fabrics 
and textiles - establishment of different analytical  
methods based on gas chromatography-mass 
spectrometry 
Ingo Kesselring (Environmental Engineering) (2012)
Advisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger
External Advisor: Frau Alexandra Läpple und  Herr  
Dr. Peter Spengler, DEKRA Industrial GmbH Stuttgart

Abstract 
Food packaging or materials, which are in direct 
contact to skin, should have a composition, which 
ensures that no substances which might cause  
unwanted effects, leak from it. E.g. no plasticizers 
should migrate from plastic containers to beverages or 
food stored in there. The Regulation (EU) No 10/2011 
of the Commission dated 14.01.2011 for plastics  
intended to come into food contact defines to this end 
specific migration limits for approx. 880 substances. 
For many relevant compounds (flame retardants,  
diverse plastic additives) no methods exist so far. Due 
to financial reasons GC-MS multi-analyte methods  
capable of assessing a maximum number of analytes  
are favourable.  Specifically suitable extraction methods  
for  the phosphorus containing flame retardants  
tri-(2,3-dibromopropyl) phosphate (TRIS) and tris-
(aziridinyl) phosphinoxide (TEPA), which are not allowed  
for production and treatment of plastic materials, 
were elaborated as a basis for GC-MS analysis of  
various objects. 

Organic micropollutants in solid and liquid  
phases of municipal sewage samples - investi-
gation of their distribution and comparison of  
methods for sample work-up
Maximiliane Möller  
(Environmental Engineering) (2013)
Advisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Bertram Kuch

Abstract
In the EU currently over 100,000 chemical substances 
are licensed. Many of these substances have been 
found in surface waters and groundwater already in 
concentrations in the μg/L- or ng/L-range.
As part of the thesis the distribution of selected trace  
compounds between the aqueous and particulate phase  
was investigated. For this purpose, two approaches for 
sample preparation were chosen and the differences 
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check biodegradation of several micro-pollutants that 
exist in the wastewater final effluent. As a second part 
the ability of these fungi were observed to decrease the 
high Chemical Oxygen Demand (COD) and phenolic  
content in olive mill wastewater.
The fungi were inoculated primarily on wood and the 
wastewater final effluent and the OMWW were placed 
in the systems without sterilization. The concentra-
tions of the micropollutants in the wastewater were 
determined by using Gas Chromatography/Mass Spec-
trometry (GC/MS) and the concentrations of total  
phenols in the OMWW were determined by following 
the Folin-Ciocalteau (FC) method. 
Using wood as a carrier for the fungal mycelia and 
as a carbon source changed the characteristics of the 
wastewater by discharging substances after they had 
been degraded. The wastewater experiment tested 
the fungi ability to survive and grow effectively under 
non-sterile conditions. On the other hand, the OMWW 
experiment tested the fungi ability to survive in such a 
highly toxic and inhibitory environment.

Solute Transfer Mechanisms in Polar Passive 
Samplers
Hamid Reza Sharifan (WASTE) (2013)
Advisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Bertram Kuch

Abstract
Passive sampling is a technique increasingly used for 
the monitoring of organic pollutants in the  aquatic 
environment. In this master thesis the solute transfer  
rates of five polar organic compounds (caffeine, the 
pesticides atrazine and bentazon, and the drugs  
ibuprofen and atenolol) through the PES (microporous 
polyethersulfone) membrane were investigated. The 
mass transfer coefficients (Kw) in the aqueous boundary  
layer were assessed by exposure experiments with 
alabaster CaSO4 • 2 H2O, and the overall mass transfer  
coefficient (Ko) were obtained by NaCl permeation  
experiments. Polar compounds in water were analyzed 
by a method which combined solid phase extraction 
and GC-MS of the silylated compounds. Solute transfer  
rates  (Rs)  were calculated.

Comparison of Sorptive and Oxidative Treatment  
Technologies for Advanced Elimination of  
Organic Micropollutants
Jésica Podlipsky Sánchez 
(Environmental Engineering) (2013) 
Advisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. Bertram Kuch

Abstract
The quality of wastewater effluent has become a main 
subject since it was found that there are persistent  

Biomonitoring with Gammarus in a wastewater  
treatment plant - Success control of the  
reduction of the ecotoxicological potential in  
different purification steps
Katharina Oßwald (Environmental Engineering) (2012) 
Advisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Bertram Kuch

Abstract
Anthropogenic substances such as pharmaceuticals, 
pesticides, biocides and industrial chemicals are poorly  
eliminated in conventional wastewater treatment 
plants (WWTP) and thus enter the aquatic environ-
ment as trace contaminants. The aim of the thesis 
was to determine the acute and chronic effects of  
individual trace compound groups on the behavior and 
survival of Gammarus (indicator organism for aquatic 
systems).
In laboratory experiments, selected compounds were 
tested as individual substances at relevant concentra-
tions. The behavior of Gammarus was monitored by 
Multispecies Freshwater Biomonitor® (MFB). Especially 
at low concentration ranges effects could be observed 
regarding the locomotion. The behavior was confir-
med as the more sensitive parameter in comparison 
to mortality. Biomonitoring of Gammarus proved to 
be a sensitive and reliable tool for the early detection  
of pollutants in the aquatic environment. Chronic  
exposure was examined by low concentrations of the 
insecticide pirimicarb. Even concentrations in the ng/L 
range could be detected at an early stage by MFB on 
the basis of the Gammarus behavior.

The Treatment of Contaminated Wastewater by 
Using Fungi Reactor 
Laith Asadi (WAREM) (2012)
Advisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. Angela Boley, Dr. rer. nat. Bertram Kuch

Abstract
Many contaminants and trace compounds are not 
fully degraded and exist in detectable quantities in 
the wastewater final effluent of olive mill wastewater 
(OMWW). They may find their way to the receiving 
water bodies and the environment causing further  
damage and deterioration. A nonconventional treat-
ment step was examined to deal with these specific  
types of contaminants. Many of these micro-pollutants 
in the OMWW were found to have physicochemical  
properties similar to that of lignin and cellulose. Hence, 
basidiomycetes, the most efficient lignin-degrading 
organisms in nature, emerged as a candidate to bio-
degrade these compounds by utilizing their powerful 
oxidative enzymes that will help to break down these 
substances to more degradable forms.
The efficiency of the fungi bioreactors was tested to 

Theses (Master)
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organic compounds which are not eliminated during 
the conventional wastewater treatment processes, 
many of these compounds threat the aquatic  
environment and human health despite their low  
concentrations (micro-range). The main objective of 
this work is to find which advanced treatment technique 
is more efficient for the removal of micropollutants. The 
techniques here analyzed are adsorption in powdered  
activated carbon (PAC) and UV oxidation. Contact 
time with PAC and UV light, as well as the amount of 
PAC were varied in order to analyze the elimination  
behavior of 20 micropollutants that vary from pharma-
ceuticals to flame-retardants. For the PAC treatment 
chemical oxygen demand (COD), dissolved organic 
carbon (DOC), pH and conductivity analyses were 
performed. The analyses were done in a gas chroma-
tographer coupled with a mass spectrometer (GC-
MS), by performing solid phase extraction (SPE) the  
compounds were obtained from the samples. It was 
found that contact time with PAC has less effect on the 
elimination of some compounds than the changes in 
the dosage of PAC. Comparing PAC and UV oxidation it 
was found that using UV radiation high elimination was 
achieved after short periods of contact time. 

Doctoral Dissertations
Studies at the Roto-Bioreactor about the appli-
cation of biodegradable plastics in denitrification 
and elimination of organic pollutants in drinking 
water purification 

Martin Kieninger (Dissertation 2013)
Hauptberichter:  Prof. J. Metzger
Mitberichter:  Prof. H. Steinmetz
  Prof. H. Horn (KIT)

In heterotrophic denitrification for drinking water  
production typically liquid substrates like ethanol or 
acetic acid are used. However these substrates have 
disadvantages like the need of carrier, equipment for 
dosage and maintenance.
So a system based on the Roto-Boreactor (RBR) was 
studied. As substrate the insoluble biodegradable  
plastic Polycaprolactone (PCL) was used. The advan-
tages of the new system were that the plastic was used 
as substrate and carrier, no need of dosage equipment 
and less maintenance. A further advantage of PCL was 
that it could been used for the sorption of pesticides.
A RBR with a volume of 60 L was used for the study. 
Denitrification rate, behavior of the system on mal-
function and residence time was determined between 
influent an effluent. To describe the processes inside 
the reactor a self designed construction was used.
Because of degradation and refill of granules it was 
necessary to describe the state of the granules.  
Therefore a program for image analysis was used. The 
results of the program showed the change in volume and 
surface of the granules and particle size distribution. 

In order to explore the sorption capacity eleven  
pesticides were selected and dosed into the RBR. 
Samples from influent and effluent were taken and 
analyzed with GC-MS. For each pesticide used a mass 
balance was calculated an the results made it possible 
to evaluate the sorption capacity of PCL.
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Rott, E.; Lange, C.; Kuch, B.; Minke, R.; Steinmetz, 
H. (2013): Elimination of emerging contaminants in 
wastewater treatment effluent using uv/chlorine ad-
vanced oxidation treatment. Vietnam Journal of Che-
mistry 51(2), 133-145.
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In the Division of Hydrochemistry and Analytical Quality Assurance the focus lies on topics on envi-
ronmental chemistry and analysis as well as all issues of quality assurance in analytical chemistry.

The focus of the analytical tasks in this division lies mainly on the hydrochemical analytical services for engineering  
departments in the institute. 

Especially the following analyses are carried out:

• Digestion for element analyses
 - Aqua regia extract
 - Microwave supported digestion (MLS Ethos 1600)
• Element determination
 - using ICP-OES (PerkinElmer Optima 3000)
 - using Continuum Source Atomic Absorption Spectrometry with flame and graphite furnace 
   (AnalytikJena contrAA 700)
 - using Hydride Technique Atomic Absorption Spektrometry (PerkinElmer 2100)
 - using Atomic Fluorescence (for mercury) (AnalytikJena mercur)
• Adsorbable Organic Halogens AOX (AnalytikJena multi X 2000)
• Determination of anions using ion chromatography (Dionex ICS-1000)
• Determination of the Total Petroleum Hydrocarbon index using gas chromatography 
 (PerkinElmer Autosystem GC)
• Determination of highly volatile compounds (PerkinElmer Autosystem GC und PerkinElmer Autosystem XL GC)
• other wet chemical and photometrical analyses

Besides the measurements we provide advice to our colleagues from other divisions on analytical questions. 
Frequently we are directly involved in multi-multidiscipinary research projects. As an example, we have been 
working in projects dealing with the environmental compatibility of used photo voltaic modules.

Hydrochemistry and Analytical Quality Assurance
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In the field of Analytical Quality Assurance the main 
focus of our work is on providing proficiency testing 
interlaboratory comparisons in co-operation with TGZ 
AQS Baden-Württemberg of the Technologie-Transfer-
Initiative GmbH at the University of Stuttgart. These 
proficiency tests mainly are provided on behalf of the 
government of Baden-Württemberg, but are offered 
throughout whole Germany and beyond. In order to 
keep their license for analysing waste and drinking 
water numerous water laboratories in Germany are 
obliged to participate in these proficiency tests. 

Our special scientific interest is on the development 
of proficiency testing techniques, especially for the 
preparation of samples and for the statistical evaluation 
and assessment. Here we also operate internationally.
For chemical analytical laboratories there is a big need 
for advanced training on quality assurance issues. 
Therefore we are organizing courses and in-house 
trainings.

Strengthening the quality infrastructure in developing 
countries is an important condition for strengthening 
the economies in such countries, and also for the 
protection of public health and environmentyl protec-
tion. In developing projects of the German Metrology 
Institute (Physikalisch-Technische Bundesanstalt) we 
are organizing trainings and do consultance for profici-
ency test providers.
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Photovoltaikmodules - environmental acceptabi-
lity and recycling potentiality 

The market for photovoltaic (PV) modules registers 
strong growth rates. It is assumed that solar modules 
produce energy on the average for 25 years. Afterwards  
they must be disposed of and/or recycled. It is a goal 
to introduce a sustainable recirculation system for 
PV products with a comprehensive collecting system  
including civic amenity sites; in addition suitable  
efficient recycling procedures must be developed, 
which allow a complete separation of valuable material 
in high purity and do not cause subsequent disposal 
problems. The level of knowledge for the liberation of 
pollutants from photovoltaic modules under different 
environmental condition at present is still small. 
Liberation of pollutants during the operation of the 
modules according to information from manufacturers 
is impossible. The possibility of a release of pollutants, 
e.g. after stone impact, hail, fire, effect of acid rain 
or oxidizing agents etc. must be examined however. 
In addition it must be examined, what consequences  
appear, if modules and/or crushed modules are  
inappropriately disposed of (domestic waste, glass 
waste). 

The project covers:
•  Investigation and evaluation of recycling proce-

dures for different solar modules
•  Investigation of the liberation potential for  

pollutants from photovoltaic modules during the 
operation, in particular under strongly changing  
climatic conditions, and after the end of the life-
time under different conditions

•  Evaluation of the environmental behavior and the 
recycling procedures regarding the situation in 
threshold and developing countries

•  Investigation of the possibilities to avoid the libera-
tion of pollutants and development of proposals for 
environmentally more friendly solar modules and 
recycling practices.

•  Evaluation of the results. 

Financing Institution:

Ministry of the Environment, Climate Protection and 
the Energy Sector Baden-Württemberg

Contact

Prof. Dr. rer. nat. habil. Jörg W. Metzger
Prof. Dr.-Ing. Martin Kranert
Dr.-Ing. Michael Koch
Dr.-Ing. Klaus Fischer
Prof. Dr. Jörg W. Metzger

Project Partner:

ISWA, Arbeitsbereich Siedlungsabfall, 
Dr. Klaus Fischer
Institut für Physikalische Elektronik, Arbeitsgruppe 
Industrielle Solarzellen, Dr. Renate Zapf-Gottwick
ISWA, Arbeitsbereich Hydrochemie und Analytische 
Qualitätssicherung, Dr. Michael Koch

Duration:

seit 12/2010 - 11/2011

Fig.: Photovoltaic modules made   of crystalline silicon

Research
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The Ministry of the Environment, Climate Protection 
and the Energy Sector Baden-Württemberg (UM) and 
the Ministry of Rural Affairs and Consumer Protection 
Baden-Württemberg (MLR) commissioned the Institute 
for Sanitary Engineering, Water Quality and Solid 
Waste Management of the University of Stuttgart for 
providing external quality control measures for the 
chemical analysis of waste, ground and drinking water. 
The main task is the provision of proficiency  
testing (PT) interlaboratory comparisons in the field of  
water testing, adjusted to the special requirements for  
analytical quality control. 
In 2004 the German drinking water proficiency test 
provider decided to co-operate and to work in a harmo-
nized way that is in accordance with the “Recommen-
dation for the provision of proficiency tests for drinking 
water analysis” of the German Federal Environmental 
Agency, published in Bundesgesundheitsblatt in 2003. 
Two PT schemes were installed working in a time  
co-ordinated way.
One of these schemes is located in Northrhine-
Westphalia (State Agency for Nature, Environment 
and Consumer Protection LANUV ), the other one is 
run by AQS Baden-Württemberg together with the  
Institute for Hygiene and Environment of the Authority 
for Health and Consumer Protection in Hamburg.
The chemical parameters to be analyzed according to 
the German drinking water ordinance were distributed 
to 10 different PT rounds. Both PT schemes offer the 
whole programme with a one year time shift.
For waste water PTs the existing co-operation with 
other PT providers in environmental authorities in 
other German states was extended and strengthened.
Also on behalf of the UM PTs for rapid tests in waste 
water treatment plants (WWTP) are provided.  
Successful participation is required for a special  
notification of WWTP laboratories in the regulator  
sector in Baden-Württemberg.
In the framework of an European network of  proficiency  
test providers (PT-WFD) for the European Water  
Framework Directive, AQS Baden-Württemberg orga-
nizes PTs for surface water on an European level.
The co-operation partner „TGZ AQS-Baden-Württem-
berg“ of TTI GmbH organizes together with the ISWA 
the annual meetings for AQS BW as well as courses 
for waster water sampling, quality control charts and 
measurement uncertainty estimation. 

In 2012 the following PT rounds were provided 
by AQS BW:

• PT 1/12 - TW O4 - Phenoxyalkyl carbonic acids in 
drinking water (2,4-D, MCPP, 2,4-DP, MCPA, MCPB, 
2,4,5-T, bentazone, bromoxynil, 2,4-DB, 2,4-TP)

AQS Baden-Württemberg

• PT 2/12 - 28. LÜRV - PAH in ground and raw water 
(naphthalene, acenaphthene, fluorene, phenanth-
rene, anthracene, fluoranthene, pyrene, benzo(a)
anthracene, chrysene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, benzo(a)pyrene, dibenz(ah)
anthracene, benzo(ghi)perylene, indeno(1,2,3-cd)
pyrene)

• PT 3/12 -TW A5 - cations, part 2, in drinking water 
(boron, calcium, magnesium, mercury, ammonium, 
pH-value)

• PT 4/12 - 29. LÜRV - VOC in waste water (benzene, 
toluene, o-xylene, m-xylene, ethylbenzene, tri- 
chloroethene, tetrachloroethene, 1,1,1-trichloro-
ethane, dichloromethane)

• PT 5/12 - W O5 - Special organic parameters in 
drinking water (acrylamide, epichlorohydrin)

• PT 6/12 - WFD - Priority pesticides according to 
WFD in surface water

• PT 7/12 - 30. LÜRV - Nutrients and ions in waste wa-
ter expected parameters: (NH4

+-N, NO3
--N, NO2

--N,  
Ptotal, CN-

w.a.d, CN-
total, chromium (VI))

Seminars 2012

• On behalf of Physikalisch-Technische Bundesanstalt 
(PTB) a workshop was facilitated for the evaluation  
of PT results from food PTs in the East African  
Community (EAC) in Nairobi, Kenia. 

• On behalf of PTB a PT Training course for the  
statistical treatment of PT relevant data according to 
ISO/IEC 17043 was executed in Jakarta, Indonesia.

• On behalf of the Federal Institute for Materials  
Research and Testing a “fact-finding-mission” and a 
training for auditors of the Georgian Accreditation 
Center as well as for Georgian laboratories for the 
usage of PTs as external quality assurance measure 
were executed in Tbilisi, Georgia. 

• At ISWA two seminars for waste water sampling, 
two seminars for the usage of quality control charts 
and two seminars for the estimation of measure-
ment uncertainties were executed.

Commissioned interlaboratory comparisons 2012

• Organization and execution of an interlaboratory 
comparisons for the determination of 5-methyl-1H-
benz[1,2,3]triazole in ethylene glycol on behalf of 
BASF SE, Ludwigshafen.

In 2013 the following PT rounds were provided 
by AQS BW:

• PT 1/13 - TW S1 - Sweeteners and benzotriazoles 
in drinking water (acesulfam, cyclamate, saccharin, 
sucralose, 1H-benzotriazole, 4-methyl-1H-benzo-
triazole, 5-methyl-1H-benzotriazole)
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• PT 2/13 -TW A1 - Anions in drinking water (bromate,  
fluoride, nitrate, nitrite, chloride, sulfate, phospho-
rous, cyanide, turbidity)

• PT 3/13 - TW O2 - VOC/benzene in drinking water 
(1,2-dichloroethane, tetrachloroethene, trichloro-
ethene, trichloromethane, bromodichloromethane, 
dibromochloromethane, tribromomethane, ben-
zene)

• In cooperation with QualityConsult (Italy) PT QC/13 
WFD - Selected priority substances in river sedi-
ment (PAH, pesticides, PCB)

• PT 4/13 - TW A2 - Trace elements in drinking  
water (chromium, copper, lead, cadmium, nickel, 
chromium(VI), silicate, uranium)

• RV 5/13 - 32. LÜRV - total petroleum hydrocarbone  
index, tri- to hexachlorobenzene in waste water

• PT 6/13 - WFD - Priority pesticides according to 
WFD in surface water (aclonifen, alachlor, atrazine,  
bifenox, chlorfenvinphos, chlorpyrifos, cybutryne,  
diuron, isoproturon, quinoxyfen, simazine,  
terbutryn, trifluralin)

• PT 7/13 - 33. LÜRV - Sum parameters in waste  
water (COD, AOX, phenol index, TOC, TNb)

• PT 8/13 -TW S2 - Pharmaceuticals and hormones 
in drinking water (phenacetin, phenazon, carba-
mazepin, diazepam, sulfadiazin, sulfamethoxazol,  
estradiol, 17-alpha-ethinylestradiol, atenolol,  
metoprolol, sotalol)

Seminars 2013

• In 2013 two seminars for waste water sampling, 
two seminars for the usage of quality control charts 
and two seminars for the estimation of measure-
ment uncertainties were executed at ISWA as well 
as four in-house trainings for the estimation of 
measurement uncertainties. 

Commissioned interlaboratory comparisons 2013

• In Switzerland an interlaboratory comparison for 
the determination of volatile organic carbons was 
organized on behalf of the Basler Chemischen  
Industrie.

Chemicals used for the production of PT samples

High-precision balances for the net weight of chemi-
cals and solutions

Client:

Ministry of the Environment, Climate Protec-
tion and the Energy Sector Baden-Württemberg, 
Ministry of Rural Affairs and Consumer Protection 
Baden-Württemberg, Landesanstalt für Umwelt, 
Messungen und Naturschutz Baden-Württemberg

Project Co-ordinator:

o. Prof. Dr. rer. nat. habil. Jörg W. Metzger

Project manager AQS-BW:

Dr.-Ing. Michael Koch

Technical manager AQS-BW:

Dr.-Ing. Frank Baumeister

Secretary‘s office:

Heidemarie Sanwald

Further Informations:

http://www.aqsbw.de
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Sample preparation for the proficiency test (PT)

Stock solutions for the preparation of  PT samples

High-grade steel vessel (2,1 m3) for pasteurisation of waste 
water, drinking water and ground water
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Hydrobiology and Analysis of Organic Trace Compounds BiOS

The department of hydrobiology and analysis of organic trace compounds focuses mainly on topics of 
environmental analysis and water treatment processes

Some research, for example, go into the question of the extent to which ordinary used chemicals such as 
pharmaceuticals and ingredients of personal care products occur in domestic wastewater, their behavior in waste-
water treatment plants (WWTP) and their influence on the ecology - especially on aquatic organisms.
Particularly relevant is in which amount these chemicals are retained in WWTP, either by degradation processes in 
various stages of purification or accumulation in sewage sludge. Chemicals, which are not completely eliminated 
in the WWTP, reach the surface waters. Consequently, investigations are conducted in surface waters, especially  
with the question of whether and to what extent chemicals are absorbed by aquatic organisms (e.g. fish),  
enriched, eliminated or converted by their metabolism. For these tests a number of trace analytical methods 
are available, some of them specially developed in the department of hydrobiology and analysis of organic trace 
compounds.
Another important parameter is the determination of total estrogenic activity of environmental samples (surface 
waters, WWTP-in and -effluent, etc.). Due to its high sensitivity (LOQ < 0.1 ng/L) the E-screen assay is a suitable  
substitute for the expensive and time-intensive targeted instrumental single substance analysis. As a routine 
procedure the robust E-screen assay is used in the framework of contract analysis. Furthermore the estrogenic 
activity of single substances can be determined using this biological test system.
In collaboration with partners from industry and research Institutes, new technologies for water treatment  
processes are developed and tested. Knowledge is obtained from practical experiments in lab and semi-technical 
systems, which can be implemented into technical application and practice. For example, two semi- technical 
recirculated aquaculture systems are available to perform controlled experiments for water treatment in the fish 
production with the help of sensors and accompanying analysis. With our development to use biodegradable  
polymers as carrier and carbon source for a low-technology denitrification process in water treatment, a simultaneous  
nitrate and pollutant elimination can be achieved.
A further area is the development of appropriate test units and protocols for the determination of biodegradation 
of chemicals in the aquatic environment. Several processes and devices have been developed in the department 
to determine the ultimate biodegradation under aerobic, anaerobic and anoxic (denitrifying) conditions. This  
allows to carry out tests according to standards (OECD, DIN EN ISO) or to solve applied scientific questions.

Biology and analysis of organic trace compounds

Research topics:

• Environmental analysis 
• Organic micropollutants
• Examination of occurence and 

fate as well as risk assessment of 
environmentally relevant chemi-
cals

• Biological in-vitro test systems, 
for the determination of hormo-
nal actiivity of environmental 
samples, i.e. E-Screen-Assay

• Biological degradation and risk 
assessment of pollutants, chemi-
cals and organic solid substrates 
as well as polymers in water and 
soil matricess

• Determination of biodegradation 
of chemicals 

• New technologies for water treat-
ment (Membranes, biodegradable 
polymers)
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Research

WESS: Water and Earth System Science Compe-
tence Cluster – sub-project: “Chemical invento-
ry and input-output mass balances in WESS test 
catchments” 

WESS - the Water and Earth System Science Com-
petence Cluster - was founded by the Universities of 
Tübingen, Stuttgart and Hohenheim and the Helmholtz 
Centre for Environmental Research (UFZ) in 2009. The 
aim is to strengthen research cooperation between 
these institutions and to facilitate interdisciplinary 
research in the field of waters in the catchment as a 
function of climate and land use changes.

Numerous chemical compounds pass through human 
activities (industry, agriculture, treated or untreated 
wastewater) into the environment and nowadays are 
ubiquitous prevalent in water, soil and air. The trans-
port of these compounds is coupled mainly to the 
water cycle. The crucial question in terms of water 
quality is which compounds have a potential for 
accumulation in the water cycle and the extent to 
which they accumulate. This requires knowledge about 
the distribution of pollutants in the environment and 
in-depth understanding of the processes that regulate 
the long-term fate and transport of these substances 
in soil, groundwater and surface waters.

As part of the subproject comprehensive monthly 
sampling of surface waters (Ammer, Goldersbach, 
Steinlach, Körsch and parts of the Neckar near 
Tübingen) are performed. The catchments differ only 
slightly in geology, but clearly in land use (agriculture, 
forested, urban) under similar climatic conditions. 
At approx. 30 locations more than 100 parameters 
were analyzed with a focus on organic trace sub-
stances (2009-2011). In addition, a monthly sampling 

campaign with a focus on springs and ground water in 
the catchments of the rivers Ammer and Goldersbach 
is conducted (ongoing). 

Fig. on the top:  
Brown trout from the river 
Ammer

Fig. to the left: 
Sampling: Hermann-Löns-
Well

Financing institution:

Funded by the State of Baden-Württemberg and the 
federal government

Contact:

Dr. Hermann Rügner, Universität Tübingen,
Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dipl. Chem. Claudia Lange, 
Dr. Bertram Kuch

Project partner:

Universität Tübingen
Universität Hohenheim
Helmholtz-Zentrum für Umweltforschung (UFZ) 

Duration:

2009 - 2013
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SchussenAktiv: Reduction of micropollutants by 
activated carbon in wastewater treatment plants 
and their effect on fish and their prey organisms:  
model study on the treatment plant Langwiese  
and at the Schussen in the Lake Constance  
catchment 

More than 90 % of all contaminants and nutrients are 
removed from wastewater by well-developed waste-
water treatment plants (WWTP). What remains are 
trace substances such as pesticides, drug residues, 
flame retardants, industrial chemicals and other  
compounds which are released into surface waters as 
micropollutants. For many of these trace compounds 
can be assumed that they - even in low concentra-
tions - have an adverse effect on the environment. 
A literature study conducted by Triebskorn showed 
that the Schussen is burdened by numerous micro-
pollutants - in concentrations, which in some cases 
are considerably above the effect threshold of aquatic 
organisms. Since these micropollutants ultimately 
enter the Lake Constance via Schussen, the expansion  
of the WWTP Langwiese (association for sewage 
treatment Mariatal) in Ravensburg is appreciated. To  
examine whether the decrease of trace compounds 
by activated carbon filtering is reflected in improving 
the health status of fish and prey organisms in the 
Schussen, an effect related „before-after study” should 
be conducted. Furthermore should be demonstrated 
how existing endocrine potentials can be reduced and 
to what extent this reduction affects aquatic organisms.

By combining biological effect studies and chemical  
analysis in a temporal (before and after WWTP-
extension) and spatial gradient (up- and downstream 
of wastewater effluent) is guaranteed to bring the 
causes and effects in exposed organisms in correlation 
and to document the success of the treatment plant 
expansion.
As part of the SchussenAktiv-project samples are 
tested for both micropollutants (GC/ MS analysis) as 
well as for estrogenic activity (via E-screen assay) at 
the ISWA.

Financing institution:

Ministry of Environment, Climate Protection and the 
Energy Sector

Contact:

Prof. Dr. Rita Triebskorn, Universität Tübingen
Prof. Dr. rer. nat. habil. Jörg W. Metzger, ISWA
Dr. rer. nat. Bertram Kuch, ISWa
Dipl. Chem. Claudia Lange, ISWA

Project partner:

University of Tübingen
Institut für Seenforschung Langenargen (ISF)
DVGW-Technologiezentrum Wasser, Karlsruhe 
(DVGW-TZW)
University of Frankfurt
Masaryk University,  RECETOX, Brno
Biologiebüro Weyhmüller (BBW)
Gewässerökologisches Labor Starzach
HYDRA-Institut Konstanz
Regierungspräsidium Tübingen

Duration:

2010 - 2012
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SchussenAktivPlus: Reduction of micropollutants 
and potentially pathogenic bacteria for further 
water quality improvement of the river Schussen,  
a tributary of Lake Constance

The project aims at providing a scientifically sound  
concept for an extended sewage and rainwater treatment 
in densely populated river catchment areas in view to 
reduce micropollutants and hygienic relevant pathogens 
(incl. antibiotic- resistant bacteria) in surface waters.     
 
By a combination of chemical and microbiological  
analyses (including studies on antibiotic-resistant 
bacteria) and effect-oriented biological studies which 
reflect consequences of the applied technologies for  
biota in the rivers from the molecular to the community  
level, the effectiveness of the applied technologies will 
be recorded. In addition, the optimization of the test  
assays characterizing exposure and effects is envisaged.
 
At the Institute for Sanitary Engineering, Water Quality  
and Solid Waste Management estrogenic potentials are 
determined using the E-screen assay. As a proliferation  
assay on the basis of human breast cancer cells, the 
E-screen assay takes an intermediate position in the 
hierarchy of  effect-related test systems used in the 
overall project.
Aim of this project is to determine the integrating  
parameter „total estrogenic activity“ in samples of  
selected surface waters (Schussen, Argen), in wastewa-
ter and sediments with the requirement to supplement 
and to expand the central dataset of the project. Due 
to the low detection limit of  < 0.1 ng/L 17β-estradiol 
concentration equivalents (EEQ) environmentally  
relevant concentration ranges can be determined via 
the E-screen assay.
The investigations are focusing on the Acquisition of 
the surface water pollution and the characterization of 
entry sources and the determination of water-dissolved  
and particle-bound fractions of the activity. That  
allows conclusions about the entry pathes of active 
substances and the efficiency of elimination strategies 
based on both simple particle-separating measures 
and advanced wastewater treatment technologies. 
Correlations of estrogenic activity and possible toxic 
effects to specific substance groups will be performed 
by fractionation of sample extracts.

Figure: The Schussen ahead of the estuary into Lake 
Constance 

Financing institution:

Ministry of Environment, Climate Protection and the 
Energy Sector

Contact:

Prof. Dr. Rita Triebskorn, Universität Tübingen
Prof. Dr. rer. nat. habil. Jörg W. Metzger, ISWA
Dr. rer. nat. Bertram Kuch, ISWa
Dipl. Chem. Claudia Lange, ISWA

Project partner:

University Tübingen
University Frankfurt
Karlsruher Institute for Technologie (KIT)
Masaryk University,  RECETOX, Brno
Institut für Seenforschung Langenargen (ISF)
Institut Mediterraneen de Biodiversite et d‘Ecologie 
marine et continentale (imbe), Avignon
DVGW-Technologiezentrum Wasser, Karlsruhe 
(DVGW-TZW)
Dr.Ing. Jedele und Partner GmbH
Ökonsult Gbr
Biologiebüro Weyhmüller (BBW)
Gewässerökologisches Labor Starzach (GÖL)
HYDRA-Institut Konstanz
Steineis-Donau-Zentrum
Stadt Ravensburg
Erichskirch
Tettnang
Gemeinde Merklingen
Regierungspräsidium Tübingen
AZV Mariatal
AV Unteres Schussental

Duration:

01/2012 - 12/2014
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Financing institution:

Deutsche Bundesstiftung Umwelt (DBU)

Contact:

Dr. Angela Boley

Project partner:

MaxFlow Membran Filtration GmbH,
Fischtechnik International Engineering GmbH,
Zentrum für Infektionsmedizin, Abteilung Fisch-
krankheiten und Fischhaltung der Stiftung Tierärzt-
liche Hochschule Hannover 

Duration:

09/2010 – 04/2012

Development of an Environmental Friendly  
Technology for the Removal of Nitrogen and 
Micro-Particles in Recirculating Aquaculture  
Systems (Phase 1) 

Overfishing and contamination of the aquatic environ-
ment resulted in dramatic reduction of the natural fish 
populations in the last 20 years. Therefore the amount of 
fish, produced in aquaculture, is increasing continually,  
and covers today already about 50 % of the worldwide  
consumption of fish. For this purpose aquaculture 
recirculation systems are increasingly used, as they 
have low water consumption but need extensive water 
treatment units. The improvement of water treatment 
is required to intensify the water recirculation in aqua-
culture, because water quality is of crucial importance 
for health and well-being of the fishes. 
Within the scope of this project a biological high- 
performance process for the elimination of nitrate was 
combined with a membrane technology. The introduction  
of such a technology would result in significant savings 
of water and energy, and improve living conditions for 
fish. Cleaning of the membranes to prevent biofouling  
was achieved with cleaning bodies moving in the  
current of water. Therefore, first, the cleaning effect, 
and the mechanical resistance of the membranes versus  
the cleaning bodies to be used have been studied. As a 
result of these tests, two materials for the subsequent 
tests have been selected. 

Test laboratory small membrane-denitrification  
reactors were designed and built. This combination has 
been integrated as a lab reactor into existing aquarium  
systems with nitrification reactor („biofilter“). With 
these reactors, the turbidity was significantly reduced 
in the reactor effluent and nitrate concentrations are 
kept constant in the fish tank at a low level. 
The on-line measurements allowed interesting obser-
vations on short-time variations in the aquarium. The 
influence of the (daily) feeding on e.g. pH, turbidity, 
dissolved oxygen and ammonium concentration can be 
observed. No behavioral changes were observed with 
the fishes, indicating any impairment.
 

Fig: Aquarium with carps
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Development of an Environmental Friendly  
Technology for the Removal of Nitrogen and 
Micro-Particles in Recirculating Aquaculture  
Systems (Phase 2) 

With this project a biological high-performance- 
process for nitrate elimination will be further explored.  
Integration in an aquaculture recirculated system 
would result in high savings of water and energy and 
improve life conditions for fishes. To prevent biofouling 
cleaning of the membranes is carried out with floating 
bodies moving in the current of water.
Before, the general suitability of the membrane- 
denitrification-reactor was verified in an aquarium in 
phase 1 of the project. 
Now in phase 2 an upscaling is carried out and the  
operation in a semi-technical recirculated aquaculture 
system is examined. For this purpose 26 sensors are 
used, which produce 34 measuring values simultane-
ously. They are recorded and visualized with a self-
developed software, which also serves for the control 
of pumps and valves. 
The well-being of the fishes is an important part of 
this project concept. Measurements of blood and  
water samples, e.g. cortisol, as stress parameter, will be  
performed by colleagues from the Hannover  
Veterinarian University. They should indicate how 
the fishes react on the improved environmental  
conditions

Financing institution:

Deutsche Bundesstiftung Umwelt (DBU)

Contact:

Dr. Angela Boley

Project partner:

MaxFlow Membran Filtration GmbH,
Zentrum für Infektionsmedizin, Abteilung Fisch-
krankheiten und Fischhaltung der Stiftung Tierärzt-
liche Hochschule Hannover 

Duration:

06/2012 – 03/2014

Fig: Flow diagram semi-technical recirculated aquaculture system with integrated „Deni membrane reactor“

Fig: Carps at feeding
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Contact:

Dipl. Chem. Claudia Lange, 
Dr. Bertram Kuch

Determination of the total estrogenic activity in 
various matrices (subcontracted analysis) 

The E-screen assay is an in vitro test system for  
determination of receptor-mediated estrogenic effects. 
The endpoint of the assay is the estrogen-dependent  
proliferation of estrogen receptor-positive human  
breast cancer cells (MCF-7) compared to controls with and 
without 17β-estradiol (E2). Via the dose-response 
curve the EEQ (estradiol equivalent concentration) is 
obtained as a sum parameter of total estrogenic activity  
in a sample expressed in equivalents of the reference 
substance 17β-estradiol (E2). No information about 
the nature of the compounds being responsible for the 
total estrogenic activity in environmental samples are 
given by the E-screen assay. The most potent com-
pounds are the natural hormone 17β-estradiol, its 
degradation product estrone and the synthetic 
hormone ethinylestradiol used as a contraceptive. Due 
to its high sensitivity (LOQ < 0.1 ng/L) the E-screen 
assay is a suitable substitute for the expensive and 
time-intensive targeted instrumental single substance 
analysis.
As a routine procedure the robust E-screen assay was 
and is used in the framework of subcontracted analysis  
to determine the total estrogenic activity in various 
samples. 2010/11 inter alia surface water, waste-
water treatment plant influents and -effluents, 
nutritional supplements, as well as mineral water were 
investigated.

Fig.1: 
Stained cells in 96-well plate

Fig.2: 
Via Tablecurve 2D generated dose-response curve of the reference subtsance 17β-estradiol.
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Analytical support in the 
following projects:
Development of functionalized micro-particles 
for the recovery of valuable substances from 
waste water streams (BioSuPaWert)
Summary see AWT

AKIZ - Integriertes Abwasserkonzept für  
Industriezonen mit quellnahen Maßnahmen 
zur Abwasservermeidung und -verwertung ein-
schließlich Energie- und Wertstoffrückgewinnung  
für Transformations- und Entwicklungsländer 
in den Tropen am Beispiel der Industriezone  
Tra Noc in Vietnam
Teilprojekt W2: 
Abwasserentgiftung - wissenschaftliche Projekt-
begleitung und Betrieb der Containerversuchs-
anlage zur chemisch-physikalischen Behandlung
Summary see WGW

SURUMER - Sustainable Rubber Cultivation in the 
Mekong Region
Development of an integrative land-use concept 
in Yunnan Province, China
Subproject 3: Development and appliance of a 
strategic water management tool
Summary see WGW

Concentration of Micropollutants in surface  
waters with strong urban-oriented catchment 
areas - Acquisition of pollutants flows and  
evaluation of elimination measures at wastewater  
treatment plants by taking the example of the 
Schwippe by Sindelfingen
Summary see SE

Investigation of the removal of trace compounds 
using granulated activated carbon (GAC)
Summary see Chair of Sanitary Engineering and Water 
Recycling

Project network Emmingen-Liptingen: 
Application of granular activated carbon for 
the removal of micropollutants in continuously  
flushed filters
Summary see Chair of Sanitary Engineering and Water 
Recycling

Research on the elimination of so called  
micro-pollutants from water and wastewater by 
membrane bio reactors and their comparison 
with other biological treatment techniques
Summary see ALR

Participation in the DIN-working committee:  
NA 119 Normenausschuss Wasserwesen (NAW)

NA 119-01-03-05-09 AK working committee  
Hormonal effects (Xenoestrogens) 
(ISO/TC 147/SC 5/WG 9)

The German Institute for Standardization is a  
registered association and as such provides a platform 
for the so-called „stakeholders“ (companies, asso-
ciations, industry, science, etc.) to develop standards. 
These serve inter alia quality assurance, assurance 
of serviceability, the consumer and environmental 
protection. Because of international standards trade  
barriers are dismantled and thus supports the  
competitiveness of individual countries.

The DIN working committee Hormonal effects (Xeno-
estrogens) - established in November 2010 -  deals 
with the standardization of a test method for detecting  
the estrogenic activity in environmental samples. 
Hormone-like acting substances can interfere with the 
hormonal balance of organisms and inter alia adversely  
affect reproduction. Via environmental quality stan-
dards (EQS) for priority substances already taken  
action from a regulatory perspective indeed, however  
these are insufficient to determine the additive mix-
ture-toxicity of receptor-coupled effects of hormone-
like substances. Bioassays are indispensable for com-
plementation of risk assessment and monitoring of 
chemical emissions. Currently there is no standardized 
procedure for the determination of hormonal activity  
in aquatic environment. The aim of the working  
committee, in which employees of numerous scientific 
institutions and companies participate, consequently 
is the standardization of a bioassay procedure as an 
international standard.

Period of service:

November 2010 - continuously

Referee:

Dipl. Chem. Claudia Lange, 
Dr. Bertram Kuch
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Dr. rer. nat. Bertram Kuch

Phone: +49 (0)711/685-65443
Fax: +49 (0)711/685-67809
E-Mail:  bertram.kuch@iswa.uni-stuttgart.de

Scientists

Dr. rer. nat. Angela Boley

Phone: +49 (0)711/685-65441
Fax:  +49 (0)711/685-63729
E-Mail: Angela.Boley@iswa.uni-stuttgart.de

Dipl.-Ing. Asya Drenkova-Tuhtan, M.Sc.

Phone: +49 (0)711/685-63720
Fax: +49 (0)711/685-63729
E-Mail: asya.drenkova@iswa.uni-stuttgart.de

Dipl.-Chem. Claudia Lange

Phone: +49 (0)711/685-65741
Fax: +49 (0)711/685-63729
E-Mail: claudia.lange@iswa.uni-stuttgart.de

Laboratory staff

Michael Braun (Chemical Engineer)

Phone: +49 (0)711/685-65447

Suse Gaiser (BTA)

Phone: +49 (0)711/685-65496

Regina Görig (LTA)

Phone: +49 (0)711/685-65452

Andrea Kern (LTA)

Phone: +49 (0)711/685-65454

Contact
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Sewage Treatment Plant for Research and Education LFKW

The facilities of the LFKW play an important part in the traditionally practice-oriented education at our institute. 
Within the scope of practical training measures, the assistance in research projects and working on Master’s thes-
es, the students are provided with plenty of opportunities to become familiar with the details of the equipment 
and the operation of a highly mechanized sewage treatment plant.

The LFKW is operating under real conditions: its primary task is the purification of the wastewater from the 
university campus in Stuttgart-Vaihingen and from the nearby Büsnau district of which the total daily volume is 
about 2.000 cubic metres. In order to comply with the strong official discharge regulations and to provide oppor-
tunities for research at the same time, the LFKW has a multitrack purification system: all process steps required 
for advanced wastewater treatment consist of at least two parallel units. In this way separate plant components 
can be used at any time for fullscale research, independent of the other units and without any adverse effects on 
the quality of the final effluent. Additional experimental areas inside and outside of a large two-storey hall offer 
a wide variety of options for research work and individually contracted investigations on a semi-technical scale. 
The LFKW also offers its services to technical companies, operators of municipal environmental facilities and 
engineer’s offices: from the testing of measuring devices, chemical aids etc. under practical conditions through 
the manufacturing of laboratory test equipment to the leasing of complete pilot plants for the treatment of waste-
water, sludge and exhaust air. 

Sewage Treatment Plant for Research and 
Education
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Sewage Treatment Plant for Research and Education LFKW

Annual Report 2012 - Overall view
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Sewage Treatment Plant for Research and Education LFKW

Annual Report 2012 - Monthly Data
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Sewage Treatment Plant for Research and Education LFKW
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Annual Report 2012 - Performance Diagram

Performance Diagram: Ablauf

Performance Diagram: Zulauf
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Sewage Treatment Plant for Research and Education LFKW

Annual Report 2013 - Overallview
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Sewage Treatment Plant for Research and Education LFKW

Annual Report 2013 - Monthly Data
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Sewage Treatment Plant for Research and Education LFKW
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Annual Report 2013 - Performance Diagram

Performance Diagram: Ablauf

Performance Diagram: Zulauf
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Dr.-Ing. Peter Maurer

Phone: +49 (0)711/685-63724
Fax: +49 (0)711/685-67637
E-Mail:  peter.maurer@iswa.uni-stuttgart.de 

ContactTraining Courses
The following events were realised by the LFKW in co-
operation with the DWA:

2013
Advanced course: Elimination of nitrogen and phos-
phorus - Process optimization and economical opera-
tion,
12.03./13.03.2013
Advanced course: Malfunktion on Wastewater Treat-
ment Plants,
19.06./20.06.2013
Advanced course: Process Automation
20.11./21.11.2013
Examination of the training course
22.11.2013

2012
Advanced course: Elimination of nitrogen and phos-
phorus - Process optimization and economical opera-
tion,
20.03./21.03.2012
Advanced course: Malfunktion on Wastewater Treat-
ment Plants,
13.06./14.06.2012
Advanced course: Automation
14.11./15.11.2012
Examination of the training course
16.11.2012

The following events were realised by the LFKW in co-
operation with Endress+Hauser:

2013
„Training Course - Process Automation: Wastewater 
Treatment“
09.04.-11.04.2013
24.09.-26.09.2013
15.10.-17.10.2013

2012
„Training Course - Process Automation: Wastewater 
Treatment“
13.03.-15.03.2012
24.04.-26.04.2012
06.11.-08.11.2012
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