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We are pleased that several of our junior scientists received 
prices and awards:

Ms. M. Sc. Iris Meyer received the Studienpreis Umwelt-
schutztechnik 2017, Mr. B. Sc. Tobias Prenzel got the 
VDI-GEU Studienpreis 2017, Mr. Dipl.-Ing. Timo Pittmann 
received the Willy-Hager-Preis 2016 and Ms. B. Sc. Lena 
Spitthoff got the Studienpreis Umweltschutztechnik 2016.

With the aim of linking advanced training and exchange of 
information between science and practical application, the 
Forschungs- und Entwicklungsinstitut für Industrie- und 
Siedlungswasserwirtschaft sowie Abfallwirtschaft e.V. (FEI) 
organized along with the ISWA 15 colloquia, conferences 
and congresses during the past two years. The Chair of Sa-
nitary Engineering and Water Recycling is presently led by 
an interim professorship staffed by Dr.-Ing. Harald Schönber-
ger, the appeal procedure for the reoccupation of the profes-
sorship is under way. This is also the context for the strategic 
concept 2023 of our institute, which will be implemented step 
by step.

We are pleased to have won a new permanent foreign lan-
guage secretary in Ms. Carmen Mörk since December 2017.
Silvia Brechtel, Axel Goschnik and Harald Müller celebrated 
their 40th anniversary. Ralf Güthner, Andrea Kern, Stefan 
Kohls, Martin Kranert, Ana Piron and Martin Reiser celeb-
rated their 25th anniversary. Congratulations!

The following employees were retired: Mr. Theodor Allehoff, 
Mr. Hans-Jürgen Heiden and Ms. Heidemarie Sanwald. We 
wish them all the best and good health!

Unfortunately, we also have four deaths to mourn: Ms Han-
nelore Burgemeister, Ms. Evelin Hagemüller, Ms. Christa 
Kübler and Mr. Manfred Steinwand. We will honour their me-
mory.

The institute has continuously been strong in generating 
thirdparty funding for years and is well integrated into the 
study programs of the faculty. This success can be prima-
rily attributed to the committed, motivated and creative staff 
members whom we wish to thank at this point. Besides, we 
want to thank our assistant lecturers who also have consi-
derably contributed to the success of our classes.
I wish you many new insights and interesting reading.
 

Prof. Dr.-Ing. Martin Kranert
Managing Director

Vorwort

Dear reader,

With this Institute Report we want to inform you about the 
diverse activities of our institute in the areas of research, 
development, teaching and further education of the period 
2016/2017.

The activities of the ISWA focus on the protection of the env-
ironmental compartments water, soil and air as well as on all 
important topics of supply and disposal in the field of sanitary 
engineering and recycling management. The provision of 
clean water – one of the present big global challenges – calls 
for the development, adaptation and optimization of state-of-
the-art technologies for water and sewage treatment. This 
requires information and meaningful data on pollutants ba-
sed on modern methods of environmental analysis and qua-
lity assurance. Important measures for the conservation of 
resources and climate protection – considering the growing 
world population, all increasing consumption and unequal 
distribution of resources – are in particular the closing of 
water and waste material flows, increasing the energy and 
resource efficiency and the substitution of fossil by renewa-
ble energy from organic waste. We hope that the knowledge 
and insights gained by our national and international rese-
arch projects will help to understand fundamental principles, 
to find solutions and to develop and improve environmental 
technologies.

Working at the interface between natural sciences, enginee-
ring and technology requires an interdisciplinary cooperati-
on. Our co-workers come from diverse disciplines and work 
across university chairs, institutes and faculties, e.g. in the 
Water Research Centre Stuttgart. Moreover, there is coope-
ration with further national and international research insti-
tutions. Many co-workers and holders of scholarships come 
from abroad. All these together with a big number of student 
assistants are enriching our research.

The institute is involved in three bachelor and master stu-
dy programs (UMW, BAU and IuI) instructed in German and 
three international engineering study programs (WASTE, 
WAREM and MIP) of the University of Stuttgart. In addition, 
the institute is entrusted with the technical coordination of 
teaching and research activities in the area of solid waste 
management at the Indo-German-Centre for Sustainability 
(IGCS), which is located at the IIT Madras in Chennai, India, 
under the auspices of the RWTH Aachen.

The successful research of the ISWA is well documented by 
17 doctoral theses completed during the past two years sin-
ce the publication of the last Institute Report.
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At the ISWA experts from various disciplines, both 
engineering and natural sciences, work closely to-
gether. The core competence of the institute is to re-
search and develop solutuions for questions and pro-
blems in the area of technical environmental protection  
(water, sewage, solid waste, soil, exhaust air), in the elabora-
tion of the chemical and microbiological basics of processes 
as well as in data acquisition by modern methods of environ-
mental analysis.

Optimization, monitoring and further development of technical  
installations processes and procedures for  
industrial and urban supply or disposal form the focal point of 
the activities of the ISWA.

Nowadays named the Institute of Sanitary Engineering, 
Water Quality and Solid Waste Management (ISWA) the  
institute was founded in the early 1950s as the Institute  
for Sanitary Engineering and Health Technology. 
At that time, throughout Germany this was the first  
educational institution in Germany for civil engineers 
with the specialization in „Water and Solid Waste in  
Urban Development“. In the 1970s the first chair of so-
lid waste management at a German university was 
established here. Today, the institute is one of the lar-
gest of its kind in the world. The waste water treatment 
plant for teaching and research (LFKW), built in the 
1960s and affiliated with the institute since then, is still  
unparalleled throughout Europe and can be used  
manifold for research, development, education and  
training.

The broad spectrum of environmental topics the  
institute is working on is reflected in the three chairs - Sani-
tary Engineering and Water Recycling, Solid Waste Manage-
ment and Emissions and Hydrochemistry and Hydrobiology 
in Sanitary Engineering – and the department of Biological 
Air Purification, headed by four full professors, and nine 
sections affiliated to the chairs headed by research associ-
ates.

The Institute for Sanitary Engineering, Water 
Quality, and Solid Waste Management (ISWA) 
is a research and training facility of the  
University of Stuttgart (Universität Stutt-
gart) within the faculty of “Civil and Environ-
mental Engineering Sciences”. The Sewage  
Treatment Plant for Teaching and Research, 
which is located at the institute area, is 
unique throughout Europe.
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Water Quality and Solid Waste 
Management
Bandtäle 2
70569 Stuttgart
Germany

Phone:+49 (0) 711/685-63721
Fax:    +49 (0) 711/685-63729
www.iswa.uni-stuttgart.de

Teaching courses offered by ISWA 

In various compulsory, optional compulsory and 
optional modules a large variety of lectures, practical  
(laboratory) classes and internships, seminars,  
excursions, student research projects and theses are 
offered. Lecturers of the ISWA contribute to several  
(German, international) study programs of the Faculty 2  
and also of other faculties of the university, which are: 

Responsibility of Faculty 2:
•  Bauingenieurwesen (Civil Engineering; Bachelor and 

Master)
•  Umweltschutztechnik (Environmental Engineering; 

Bachelor and Master)
•  Immobilientechnik und Immobilienwirtschaft (IuI; Real 

Estate Technologies and Management, Bachelor and 
Master)

•  Water Resources Engineering and Management 
(WAREM; international Master)

•  Infrastructure Planning (MIP; Master)

Responsibility of Faculty 3:
•  Chemistry (Bachelor)

Responsibility of Faculty 4:
•  Air Quality Control, Solid Waste and Waste Water Pro-

cess Engineering(WASTE; international Master) 
•  Technische Biologie (Technical Biology; Master)

•  Meio Ambiente Urbano e Industrial (MAUI; Urban and 
Industrial Environmental Protection (international Ma-
ster; Double Degree with WASTE)

View across the Institute 
and the Sewage Treat-
ment Plant for Research 
and Education
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 MAUI is a professional master program of three partner 
institutions, the University of Stuttgart, the  
Universidade Federal do Paraná UFPR in Curitiba 
/ Brazil and the SENAI Paraná. MAUI was initiated 
in 2008; since then lecturers of the ISWA have been 
offering compulsory and elective courses in Curitiba. In 
2015 a double-degree agreement between MAUI and 
WASTE was signed, enabling student exchange and 
mutual recognition of studies completed abroad (i.e. in 
Brazil or Germany).

Moreover, the ISWA participates in the international  
doctoral program ENWAT (Environment Water) of the Uni-
versity Stuttgart and also offers programs for non-university 
education and training.

Scientific collaboration 

Under the auspices of the ISWA and often together with 
FEI, scientific colloquia and congresses on current topics 
of supra-regional significance covering all relevant areas 
of sanitary engineering and solid waste management have 
been held since 1957. The majority of academic permanent  
employees are represented in various national and  
international boards, expert and standardization committees 
of important scientific and technical organizations.

Staff and Equipment 

Currently the institute has about 132 employees: four full 
professors, approximately 70 scientific and 40 technical 
employees. Furthermore, there are between 10 and 20  
scholarship holders who prepare their doctoral thesis at the 
ISWA and between 100 and 130 student assistants per year.

The institute provides all facilities necessary for  
teaching and research: from the research treatment plant,  
testing facilities and laboratories to lecture rooms, an  
institute library and last not least workstations equipped with 
expert software, e.g. for modeling.

One of the unique features of the institute is the sewage  
treatment plant for teaching and research, which in routine 
operation purifies the wastewater from the university campus 
in S-Vaihingen and the city district of Büsnau. In parallel, it 
can be used for research and process development.

The ISWA laboratories are excellently equipped for  
extensive investigations of a wide variety of environmental 
samples (water, wastewater, solid waste/soil, air). A large 
variety of measuring devices (many of them with online  
capability) and equipment is available for accompanying 
analytically experiments on laboratory, semi-technical and 
technical scale (in experimental halls). In particular, this  

includes equipment for elemental analysis and organic 
trace analysis such as atom absorption spectroscopy and 
mass spectrometry, the latter usually operated in combina-
tion with chromatography (GCMS-MS, HPLCMS-MS). Often  
investigations are complemented by computer-assisted  
prediction methods in various disciplines, i.e. for the  
modeling of geochemical processes, processes in water 
and wastewater treatment or the measures in the field of  
rainwater, water quality and waste management concepts. 
Continuously improved computer simulations serve process 
control and assist decision making processes at various  
levels.

Core areas of teaching and research 

The main activities of the Chair of Sanitary  
Engineering and Water Recycling focus on the minimization of  
negative anthropogenic impacts on water bodies and the  
natural hydrologic cycle. Main emphasis lies in the sustainable 
use of water resources, potable and waste water treatment, 
recovery of resources (e.g. phosphate) from waste water,  
and also in effective and environmentally friendly ways of 
sewage disposal. Water management, in particular in the  
rapidly developing metropolitan areas of emerging countries, 
is gaining increasing importance for international projects.  

The Chair of Solid Waste Management and Emissions  
develops solutions ranging from waste prevention and 
routes for recovery of material and energy from waste  
to environmentally sound disposal with a minimal  
degree of emissions. Waste management is interdisciplinary  
embedded in both a scientific-technical and socio- 
economic context. Here, too, international co-operation pro-
jects but also regional integration, e.g. via the Kompetenz-
zentrum Umwelttechnik – KURS e.V. (Competence Centre  
Environmental Engineering), are highly valued.

In the Chair of Hydrochemistry and Hydrobiology in Sanitary 
Engineering the chemical and biological basics of processes 
in natural systems (surface, ground, waste water, soil,  
sediment) and technical processes (e.g. sewage and waste 
treatment, composting) are investigated by use of state-of-
the-art analytical methods and equipment. Points of interest 
are environmental concentrations and kind of pollutants, 
their origin/sources and their behavior with regard to  
elimination, accumulation, mobility and (eco)toxicity. To get 
information about measurement uncertainty and significance 
of analytical data, measures for analytical quality assurance 
are continuously under development and optimized. 

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

The Competence Center for Trace Substances  
Baden- Württemberg (KomS)

A large variety of synthetic chemical compounds  
enters waste water. Only part of these organic trace  
substances can be removed by conventional standard  
wastewater treatment technologies, the less  
degradable (persistent) and more polar ones reach the  
aqueous environment (rivers, streams, lakes) via treated  
sewage. There, they are often not eliminated  
either. The (particularly chronic) effects of these  
micro-contaminations on ecosystems and organisms are 
at large still unclear. Against the background of increasing  
efforts to eliminate organic trace substances from 
the effluent, several municipal wastewater treatment 
plants in Baden-Württemberg have been upgraded 
with an additional treatment step for selective removal  
of trace compounds. With the aim to support the plant 
operators with scientific-technical know-how and advice  
the „Competence Center of Trace Substances Baden- 
Württemberg“ (KomS) was founded and established in 
April 2012. This collaboration between the University 
of Stuttgart, the University of Applied Science Biberach  
and the DWA regional association is funded by the  
Ministry of the Environment, Climate Protection and the 
Energy Sector Baden-Württemberg. Since 2017 KomS is a 
working group located at the ISWA and will be supported for 
further 5 years by the Ministry Ministry of the Environment, 
Climate Protection and the Energy Sector Baden-Württem-
berg.

Further information: www.koms-bw.de

The Water Research Centre Stuttgart (wfz) 

Water in urban and natural systems is one of the 
most important issues of our century. In Water is not 
only the most important foodstuff, but is also an en-
vironmental and biotope design element. Many  
water-related issues of worldwide importance such as 
improvement of water supply and wastewater disposal,  
are in the focus of the research of the ISWA. The  
establishment of efficient and environmentally friend-
ly supply and disposal systems requires a holistic and  
integrated approach including the entire water system. 
To understand the complex system “water” in all its as-
pects and interactions, wide-ranging concepts and 
strategies are needed based upon extensive scienti-
fic knowledge. This requires that the hydrological regi-
me 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 management strategies and to  
develop new technologies.

This idea prompted professors at the Institute for Mo-
delling Hydraulic and Environmental Systems (IWS) 
and the ISWA to found the Water Research Centre  
Stuttgart (wfz) in 2007. Since that time, further collea-
gues with a focus on water related research from other 
faculties joined the wfz which has been established as 
a cross-faculty, engineering oriented research center  
supported by institutes of the University of Stuttgart. 
The aim of the wfz 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.

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

Research and Development Institute for Sanitary  
Engineering, Water Quality and Solid Waste  
Management (FEI)

The Research and Development Institute for Sanitary 
Engineering, Water Quality and Solid Waste Manage-
ment (FEI) is a non-profit association which was already  
founded in 1956 by Prof. Dr.-Ing. habil. Franz Pöpel and 
further personalities from science, politics and economy. The 
aim of this association is to promote and support the rese-
arch and teaching activities of the ISWA. Thus, FEI is closely 
connected to the ISWA. An integral part of this association 
are the conferences, colloquia and seminars which are jointly 
organized and have regularly taken place for decades. Esta-
blished as fora for discussion and scientific exchange, oral  
presentations and reports of the latest results from research 
and practical technical experience are offered to researchers 
and practitioners.

FEI supports the research- and lecture-work of the  
Institute particular by:

•  Participation in the definition of objectives and the con-
ceptual development of the Institute

•  Promoting the cooperation between scientists and prac-
titioners at national and international level

•  Supporting the transfer of knowledge and scientific  
findings, e.g. in the form of training courses,  
conferences and seminars

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

•  Promoting practically-based education and  
advanced training for students at the ISWA

•  Promoting excursions for students and staff as link bet-
ween theory and practice
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Administrative Office ISWA
Dipl.-Ing. Stephan Mollweide, Akad. Oberrat

Demonstration and Research Wastewater Treatment Plant
Dipl.-Ing. Peter Maurer

Institute for Sanitary Engineering, Water Quality
and Solid Waste Management

Board of Directors:
o. Prof. Dr.-Ing. Martin Kranert (Managing Director), 

o. Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. -Ing. Harald Schönberger (interim since May/2016:),

Prof. Dr. rer. nat. Karl-Heinrich Engesser
Enlarged Board:

Professors — Department Heads
Manager of the Waste Water Treatment Plant — Head of Administrative Office

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

Wastewater Technology
Dipl.-Ing. Carsten Meyer, Regierungsbaumeister

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

Biological Air Purification
Prof. Dr. rer. nat. habil. Karl-Heinrich Engesser

Biological Processes in the Circular Economy
Dipl.-Ing. Claudia Maurer

Resource Management and Industrial Recycling
Dipl.-Ing. Gerold Hafner

Emissions
Dr.-Ing. Martin Reiser, Akad. Oberrat

Chair of Hydrochemistry and Hydrobiology in Sanitary Engineering
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

www.iswa.uni-stuttgart.de

Chair of Sanitary Engineering and Water Recycling
Dr.-Ing. Harald Schönberger (interim Professorship since 2016)

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

Circular Economy and Waste Management Systems
Dipl.-Geol. Detlef Clauß

The Competence Center for Trace Substances Baden- Württemberg (KomS)
Dr.-Ing. Steffen Metzger (until March 2018), Dr.-Ing. Marie Launay (since August 2018)
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Sanitary Engineering and 
Water Recycling
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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 five departments “Waste Water Technology”, 
“Industrial Water and Wastewater Technology”, “Urban 
Drainage” and “Water Quality Management and Water  
Supply” and “Micropollutants Competence Centre  
Baden-Württemberg” as well as the directly associated 
Teaching and Research Wastewater Treatment Plant 
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 develop-
ment of methods for biological and advanced wastewater 
treatment in research and practice. Special emphasis is put 
on wastewater and nutrient recycling, anaerobic treatment, 
instrumentation, control and automation, wastewater disin-
fection 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 waste-
water treatment plants, to use alternative energy sources 
for wastewater treatment, and to recover valuable materials 
and nutrients from the material flows in wastewater treat-
ment processes.

In close cooperation with the „Micropollutants Competence 
Center Baden Württemberg“ ( KOMS ), which is located at 
the ISWA, various technologies for removal of anthropoge-
nic trace substances are developed and tested in different 
scales. A further focus lies on the development of strategies 
and technologies 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 applica-
tion, 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 perfor-
mance evaluations of waste-water treatment plants, as well 
as, the evaluation of individual process steps, e.g. oxygen 
supply in aeration tanks.

The 2012 founded “”Micropollutants Competence Centre 
of Baden-Württemberg” is dealing with the issue of micro-
pollutants from an integrated point of view whereas, so far, 
the focus has been laid on techniques to remove micro-
pollutants from municipal wastewater.
Municipal wastewater is loaded by a multitude of synthe-
tic chemical compounds such as pharmaceutical products, 
household and industrial chemicals, personal care pro-
ducts, dietary supplements and others. Thanks to further 
developed analytical methods, these micropollutants can 
be more and more identified and detected. Applying com-
mon wastewater treatment techniques, many of these sub-
stances cannot be deliberately removed, and often only to 
a small extent, and thus they enter into the environment. 
There, they are degraded only very slowly or not at all. The 
knowledge of ecotoxicological effects of micropollutants 
is still very limited. Therefore, along with awareness trai-
ning for this issue targeting on the public community, the 
removal of micropollutants from wastewater as well as from 
combined sewer overflow and run-off water, building on the 
precautionary principle, is of considerable importance.
In Baden-Württemberg, based on the results from pilot 
plants, more than ten municipal wastewater treatment 
plants have been retrofitted with an additional specific 
stage for the removal of micropollutants. The Competence 
Centre has been directly involved in all these projects.

The department “Industrial Water and Wastewater  
Technology” (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 wastewater, 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 addition to internal and decen-
tralized solutions, centralized solutions are developed th-
rough 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 
AFF-method (Adsorption-Precipitation-Filtration-Method, 

Research
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practices in industry with the wastewater treatment pro-
cesses at municipal wastewater treatment plants. The  
department has special expertise in modeling and simula-
ting the behavior of industrial indirect discharge during the 
wastewater transport and co-treatment in municipal waste-
water treatment plants. Further focus is the development 
of a process technology, ecologically 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 depart-
ment 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 in-
dustrial 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 conventional drinking 
water supply and wastewater disposal systems towards 
decentralized and innovative centralized sanitary systems, 
grey water systems, and energy 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 enginee-
ring (BAU), environmental engineering (UMW), real estate 
industry (IuI), the optional module “Sanitary Engineering - 
Siedlungswasserwirtschaft“ and the complementary modu-
le “Water Quality Management - Wassergütewirtschaft“ are 
offered. In addition, the chair is instrumental in the manda-
tory 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 - Wasserauf-
bereitungsverfahren“, „Design of Water Treatment Plants 
– Entwerfen von Wasserversorgungsanlagen“, “Design of 
Wasterwater and Sludge Treatment Plants – Entwerfen 
von Abwasser- und Schlammbehandlungsanlagen”, „Urban 

in German language: Adsorptions-Flockungs-Filtrations-
verfahren) 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 micro pollutants, the AFF-method has once again  
become a focal point and is currently being applied to  
different municipal wastewater treatment plants in order to 
eliminate micro pollutants by adsorption.

The photo-oxidative treatment of persistent organic  
pollutants is another focus of the department “Industrial Water 
and Wastewater Technology”. In an official testing laboratory  
neutral performance evaluations are carried out for plants 
that reduce hydrocarbons from wastewater 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 micro pollutants.

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 importance 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 protection areas, and the interaction of wastewater  
pre-treatment processes and wastewater management 

Research
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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 En-
vironment of Baden-Württemberg 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 acti-
vities continuously gain in importance.

The Masters program MAUI (domestic  and industrial env-
ironmental protection) was  created in 2008 in Brazil under 
management of the IWT Department and under German 
standards . Brazilian partners are the Universidade Federal 
do Parana (UFPR) and the national environmental pro-
tection industry Servico Nacional de Aprendizagen Indus-
trial (SENAI/ PR) in Curitiba. MAUI was evaluated by the 
DAAD in March 2009 and was thereby awarded the rating 
“excellent” . Since November 2015 exists for students of 
MAUI and of the international M.Sc. WASTE program of the  
Universitiy of Stuttgart „WASTE - Air Quality Control, Solid 
Waste and Waste Water Process Engineering“ the possibi-
lity to get the Double Master Degree. Together a study plan 
was developed for both programs. Therefore from August/
September 2016 an exchange of students in both countries 
can occur.

Apart from the Master-Program “MAUI” other courses are 
offered internationally. A training course on landfill techno-
logy 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.

Drainage and Wastewater Treatment Processes - Sied-
lungsentwässerung und Abwasserreinigungsverfahren“. 
The optional module (BAU) and specialization module 
(UMW) “Industrial Wastewater I+II – Industrielle Wasser-
technologie I + II” are offered as well. In addition, partici-
pation in the following courses (optional module (BAU); 
specialization module (UMW)) is possible: “Operation of 
Wastewater Treatment plants – Betrieb von Abwasserrei-
nigungsanlagen”, “Planning and Design of Water Supply 
Facilities”, “Potential for Optimization and Recycling in 
Wastewater Management - Optimierungs- und Recycling-
potenziale in der Abwassertechnik”, “ Special Aspects in 
Water Supply – Spezielle Aspekte der Wasserversorgung”,  
“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 Management (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 Harve-
sting 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 Infrastructure 
Planning the following courses are offered: “Water Demand, 
Supply and Water Distribution”, “Water Quality Manage-
ment”, “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 pro-
grams, this chair is also integrated in a structured education  
of postgraduates. In the International 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 se-
minars, etc. and are in close technical exchange with other 
students and tutors of the program.

Teaching
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Awards

Study Award Environmental Engineering 2017

Iris Meyer received the 2017 Environmental Engineering Study Award for her Master‘s thesis „Quantification of non-revenue wa-
ter for Dominica‘s water supply system, including the sensitivity analysis of underlying variables and identification of measures 
for non-revenue water reduction“, which is endowed with €600. The master thesis was written externally at FICHTNER Water 
and Transportation and was supervised at the University of Stuttgart by Mr. C. Meyer, head of the „Wastewater Technology“ 
department at ISWA.

Ceremonial presentation of the award to Iris Meyer by Prof. Dr.-Ing. Martin Kranert on 07.07.2017
image source: ©  Kontakt UMW

Willy-Hager-Prize 2015

The Willy Hager Prize 2015, endowed with €6.000, was 
presented at the annual conference of the Wasser- 
chemische Gesellschaft in Bamberg from 2 to 4 May 2016. 
Dr.-Ing. Timo Pittmann (photo left) received the Willy Hager  
Prize for his dissertation „Production of bioplastics from  
material flows of a municipal sewage treatment plant“, which 
he produced at the ISWA at the University of Stuttgart. The 
laudatory speech was given by Prof. Dr. Heidrun Steinmetz 
(right), Chairwoman of the Willy Hager Foundation Advisory 
Board of the Technical University of Kaiserslautern.

© Wasserchemische Gesellschaft
Figure: Timo Pittmann (left), Prof. Heidrun Steinmetz (right)
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Independent Study

2017
 

Influence of Cosubstrates on Gas Production of Fermen-
tation Processes
Kolesnyk, Andrii (2017) (WASTE)
Supervisor: Dipl.-Ing. P. Maurer, Dr.-Ing. K. Fischer 

Analysis of Stormwater particle Properties - An Over-
view of Methods and Results
Lekhbizi, Hamza (2017) (WASTE)
Supervisor: Dr.-Ing. U. Dittmer, Dipl.-Ing. P. Baum 

Literature Review  on Phosphate Species in Municipal 
Sewage Sludge After Chemical Phosphate Precipitation
Tsioutsia, Agoritsa (2017) (WASTE)
Supervisor: Dipl.-Ing C. Meyer

2016

Impacts of the Integration of New Sanitation Systems in 
Conventional Wastewater Infrastructures
Delgado-Garcia-Consuegra, Gisela (2016) (WASTE)
Supervisor: Dipl.-Ing. R. Minke AOR, Dipl.-Ing. C. Morandi, 
M.Sc.

An Investigation into the Use of a Lab-Scale CSTR for 
the Anaerobic Treatment of Thickened Blackwater
Thompson, Jennifer Anne (2016) (WASTE)
Supervisor: Dipl.-Ing. R. Minke AOR, Dipl.-Ing. C. Morandi, 
M.Sc. 

Colloquia

30. Trinkwasserkolloquium (18.02.2016)
„3 Jahrzehnte Trinkwasserkolloquium, 3 Jahrzehnte Ent-
wicklung in Wasserversorgung und Gewässerschutz in 
Baden-Württemberg, in Deutschland, weltweit“. Stuttgar-
ter Berichte zur Siedlungswasserwirtschaft, Band 229, DIV 
Deutscher Industrieverlag GmbH, ISBN 978-3-8356-7307-6. 

91. Siedlungswasserwirtschaftliches Kolloquium 
(13.10.2016) 
„Stickstoffelimination auf kommunalen Kläranlagen im  
Spannungsfeld von Gewässerschutz, Energieeffizienz- 
steigerung und Industrieeinleitungen“. Stuttgarter Berichte 
zur Siedlungswasserwirtschaft, Band 230, DIV Deutscher 
Industrieverlag GmbH, ISBN 978-3-8356-7340-3

Kolloquium zum integrierten industriellen Umwelt- und 
Arbeitsschutz (30.11.2016)
„Stand des Umwelt- und Arbeitsschutzes bei der Verchro-
mung von Metall und Kunststoff“. Stuttgarter Berichte zur 
Siedlungswasserwirtschaft, Band 231, DIV Deutscher Indus-
trieverlag GmbH, ISBN 978-3-8356-7341-0

31. Trinkwasserkolloquium (06.04.2017)
„Risiken in der Wasserversorgung, Vorsorge/Management/
Minimierung/Kommunikation“. Stuttgarter Berichte zur Sied-
lungswasserwirtschaft, Band 235, DIV Deutscher Industrie-
verlag GmbH, ISBN 978-3-8356-7356-4

Kolloquium zur nachhaltigen Textilproduktion
(29.09.2017)
„Chemikalienmanagement und Umweltschutz in der textilen 
Kette“. Stuttgarter Berichte zur Siedlungswasserwirtschaft, 
Band 237, DIV Deutscher Industrieverlag GmbH, ISBN 978-
3-8356-7363-2

Abwasserkolloquium 2017 (16.10.2017) 
„Spurenstoffe im Regen- und Mischwasserabfluss“. Stuttgar-
ter Berichte zur Siedlungswasserwirtschaft, Band 238, DIV 
Deutscher Industrieverlag GmbH, ISBN 978-3-8356-7374-8
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2016
 

Literature Survey on the Elimination of Phosphonates 
and o-PO4 by Filtration Using Ironcontaining Materials
Bross, Marion (2016) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. R. Minke AOR, Dipl.-Ing. E. Rott

Analysis of the Perfomance of Stormwater Treatment 
Facilities in the Büsnau Catchment
De Almeida Duarte, Diana (2016) (Bauingenieurwesen)
Betreuer: Dr.-Ing. U. Dittmer, Dipl.-Ing. P. Baum 

Measures for Protection of the Flowing Water in  
Xishuangbanna
Freudenreich, Lisa (2016) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. R. Minke AOR, Dipl.-Ing. M. Krauß

Lab Scale Studies on Adsorption of Ammonium on 
Clinoptilolite and Regeneration of Loaded Clinoptilolite 
by Sodium Sulfate
Kleinert, Lena (2016) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. R. Minke AOR, Dipl.-Ing. S. Wasielewski

 
Comparison of Three Standardized Bacteria Inhibition  
Tests Regarding their Applicability on Pesticide  
Containing Wastewater
Kugele, Amelie (2016) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. R. Minke AOR, Dipl.-Ing. E. Rott

Recovery of Ammonium Ion, Potassium Ion and 
Phosphates from Waste Water by Means of Ion  
Exchange and Adsorption
Meyer, Friederike (2016) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. R. Minke AOR, Dipl.-Ing. S. Wasielewski

Lab Scale Studies on the Contact Time of Ammonium in 
the Presence of Organic Acids ot Clinoptilolite
Ruepp, Daniel (2016) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. R. Minke AOR, Dipl.-Ing. S. Wasielewski

Determining the Theoretical Necessary Minimum Ener-
gy Expenditure and Systematic Investigation of the 
Energy-Saving Potential of a Long Distance Water 
Supply System at the Example of the „Zweckverband  
Bodensee-Wasserversorgung“
Scholl, Lars Eric (2016) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. R. Minke AOR 

Considering the Effects on the Local Water Balance in 
Development Planing
Straub, Stefan (2016) (Bauingenieurwesen)
Supervisor: Dr.-Ing. U. Dittmer, A. Bachmann-Machnik, M.Sc.

Bachelor Thesis

2017

Balance of Relevant Process Water Substances as a  
Basis for the Development of a treatment concept for the 
reduction of Deposition and Odor Problems in the Process  
Water Cycle of a Gypsum Fiber Board Manufacturer
Bippus, Lars (2017) (Umweltschutztechnik) 
Supervisor: Dipl.-Ing. R. Minke AOR

Rainfall-Runoff-Analysis at the Industrial Area of  
Freiburg-Haid
Duran, Luis (2017) (Umweltschutztechnik)
Supervisor: Dr.-Ing. U. Dittmer, Dipl.-Ing. P. Baum 

Investigation on Degradation of Organic Compounds in 
a Trickling Filter
Haasis, Lena (2017) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. P. Maurer 

Determination of Measurement Errors and Dynamic  
Calibration of Rain Gauges
Jehle, Stefan (2017) (Bauingenieurwesen)
Supervisor: Dr.-Ing. U. Dittmer, Dipl.-Ing. Ch. Klippstein

Respirometrical  Research of the Effect of Wastewater 
Containing DMDTL Upon a Nitrifying Bacteria Culture
Maffert, André (2017) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. R. Minke AOR, Dipl.-Ing. S. Wasielewski

Laboratory Scale Investigation on the Cycle Strength of 
Clinoptilolite in Ammonium Recovery from Wastewater 
Streams
Stephan, Timo (2017) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. R. Minke AOR, Dipl.-Ing. S. Wasielewski

Evaluation of Uncertainties by Variation of Input Para-
meters using Pollutant Load Calculations an Measured 
Rain Data
Weber, Clara (2017) (Umweltschutztechnik)
Supervisor: Dr.-Ing. U. Dittmer, Dipl.-Ing. Ch. Klippstein

Water Demand Forecast for the „Zweckverband Filder-
wasserversorgung“ by the Year 2030 for Selected Muni-
cipalities and Check of Existing Storage Capacities
Weinzierl, Roman (2017) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. R. Minke AOR 

Monitoring of Rainwater Overflow Structures - An Inter-
national Comparison
Wendel, Kai (2017) (Umweltschutztechnik)
Supervisor: Dr.-Ing. U. Dittmer, Dipl.-Ing. Ch. Klippstein
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Development of Regionalized Rainwater Harvesting  
Design in Ecuador
Chapa Zumba, José Fernando (2017) (WAREM)
Supervisor: Dipl.-Ing. R. Minke AOR, Dipl.-Ing. M. Krauß

Calculation of Mass Balances in Sewer Systems During  
Wet and Dry Weather Conditions with Spatially and  
Temporally Limitid Information
Elagami, Hassan (2017) (WAREM)
Supervisor: Dr.-Ing. U. Dittmer, A. Bachmann, M.Sc

 
Investigation and Evaluation of the Impact of Process 
Parameters on Wastewater Treatment Using Immobilised 
TiO2-Photocatalysts
Els, Josefine (2017) (Umweltschutztechnik)
Supervisor: Dr.-Ing. U. Menzel, Dipl.-Ing. N. Otto

Cost Comparison of Aerobic and Anaerobic Wastewater 
Treatment
Fobke, Michael Alf (2017) (WAREM)
Supervisor: Dr.-Ing. U. Menzel, Dr.-Ing. D. Neuffer, D.Sc.  
K. J. do Amaral

Adsorption Capacity of Phophorous Regenerability and 
Applicability to Wastewater of Iron Hydroxide Granular 
and Iron Oxide Coated Filter Materials
Gomez Elordi, Mateo (2017) (WAREM)
Supervisor: Dipl.-Ing. R. Minke AOR, Dr.-Ing. E. Rott

Advanced Wastewater Treatment with a Small Sewage 
Treatment Plant under Unfavorable Conditions
Heidrich, Michael (2017) (Umweltschutztechnik)
Supervisor: Dr.-Ing. U. Menzel, Dipl.-Ing. N. Otto

Examination and Estimation of Immobilised Photo- 
catalystes for Treatment of Various Waste Waters and  
Substances
Hojenski, Ramona (2017) (Umweltschutztechnik)
Supervisor: Dr.-Ing. U. Menzel, Dipl.-Ing. N. Otto

Size Distribution and Settling Velocities - Investigation 
of Different Methods
Lekhbizi, Hamza (2017) (WASTE)
Supervisor: Dr.-Ing. U. Dittmer, Dipl.-Ing. P. Baum

Avoidance of Iron and Manganese Deposits in Transport 
Pipelines of Stadtwerke Augsburg
Maier, Tobias (2017) (Umweltschutztechnik)
Supervisor: Dipl.-Ing C. Meyer, 
Dipl.-Ing. (FH) F. Killer (Stadtwerke Augsburg)

Master Thesis

2017

Analysis of the Performance of a Stormwater Treatment 
Facility in Freiburg-Haid: Uncertainty Analysis
Abusafia, Attaallah (2017) (WASTE)
Supervisor: Dr.-Ing. U. Dittmer, Dipl.-Ing. P. Baum

Technical Guidelines for nutrient recovery and water 
reuse in agriculture and industry by analysis, design 
and operation of Reuse Membrane Bioreactors (MBR)
Acosta Pelaez, Andrés Camilo (2017) (WASTE)
Supervisor: Dr.-Ing. U. Menzel, Dr.-Ing. S. Platz

Influences and Effects of Powdered Acitivated Carbon 
Dosage and Carbon Sludge on Elimination of Organic 
Micropollutants in an Adsorption Stage
Acosta-Muniz, Lilia.-Itzel (2017) (WASTE)
Supervisor: Dipl.-Ing S. Metzger, Dr. rer. nat. B. Kuch

Robust and Sustainable Urban Water Network - A Case 
Study of Quetta City, Pakistan
Ali, Ahsan (2017) (MIP)
Supervisor: Dr.-Ing. U. Dittmer

Lab-Scale Investigations on the Coating of Raw Quartz 
Sand with Iron and its Application for the Removal of 
Phophonates on the Example of the Nitrilotri(methyl-
phosphonic Acid) (NTMP)
Blumenthal, Georg (2017) (Verfahrenstechnik)
Supervisor: Dipl.-Ing. R. Minke AOR, Dr.-Ing. E. Rott

Influencing Factors on MAP-Kristallization in the Process 
of Phophorus Recovery Called „Stuttgarter Verfahren“
Brüning, Niklas (2017) (Umweltschutztechnik)
Supervisor: Dipl.-Ing Carsten Meyer, Dipl.-Ing. V. Preyl

An Evaluation of the  Environmental and Energetic  
Performance of a Small-Scale Wastewater Treatment 
Plant with Low Waste Production Operated by Solar 
Energy
Bucco Santiago, Francine (2017) (WASTE)
Supervisor: Dr.-Ing. U. Menzel, Dipl.-Ing. N. Otto, Dr.-Ing.  
D. Neuffer, D. Sc. K. J. do Amaral

Fabrication and Characterization of SURGEL Based 
Membranes for Water Purification
Bui, Tan-Vu (2017) (WAREM)
Supervisor: Prof. Dr.-Ing. Iris Schäfer, Dipl.-Ing Carsten 
Meyer
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Master Thesis

Storm Water Inlet Structures - Experiences, Problems 
and Optimization
Mattila, Saara Emilia (2017) (WAREM)
Supervisor: Dr.-Ing. U. Dittmer, B. Neumann (extern)

Quantification of Non-Revenue Water for Dominica‘s 
Water Supply System, Including the Sensitivity Analysis 
of Underlying Variables and Identification of Measures 
for Non-Revenue Water Reduction
Meyer, Iris (2017) (Umweltschutztechnik)
Supervisor: Dipl.-Ing Carsten Meyer

Energetic and Monetary Examination of a Self-Suffi-
cient Running Off Sewage Plants Using the Example of  
Wertingen
Mittermayr, Thomas (2017) (Umweltschutztechnik)
Supervisor: Dr.-Ing. U. Menzel, Dipl.-Ing. N. Otto

Investigation of the Correlation Between Online Mea-
sured TSS and Hdrophobic Micropollutants Concentra-
tions in Wastewater and Combined Sewer Overflow
Morena Cruz, Alejandra (2017) (WAREM)
Supervisor: Dr.-Ing. U. Dittmer, Y. A. Brüning, M.Sc.

Assessment of Desalination Plants Energy Efficiency by 
Intefrating Automation Systems (Case Study: The Sulta-
nate of Oman)
Nasereddin, Yousef (2017) (WAREM)
Supervisor: Dipl.-Ing. R. Minke AOR, Dr.-Ing. H. Schönberger

Phosphonates and Phophate Removal from Wastewater 
Using Reusable ZnFeZr Absorbent @ Fe3O4/SiO2 Mag-
netic Particles and Their Mutual Influence on Each Other
Nouri, Mohammad (2017) (WAREM)
Supervisor: Dipl.-Ing. R. Minke AOR, Dr.-Ing. E. Rott, 
Dipl.-Ing. A. Drenkova-Tuhtan, M.Sc.

Application of Capacitive De-Ionisation for Desalination 
of Tap Water and Treatment of Acidic Metalliferous Rinse 
Water
Olivas Limache, Eduard David (2017) (Umweltschutztechnik) 
Supervisor: Dr.-Ing. U. Menzel, Dipl.-Ing. N. Otto

 
Considerations on the required water quality for specific 
industrial processes 
Oswald, Saskia (2017) (Umweltschutz Hochschule Nürtin-
gen-Geislingen)
Supervisor: Prof. Dr. rer. nat. R. Gräf (HS Nürtingen-Geislingen),   
Dr.-Ing. U. Menzel, Dr.-Ing. S. Platz

Hygienic Standards for the Construction of Drinking 
Water Facilities - Development of a Concept Preventing 
Critical Hygienic Contamination
Potucek, Annabel (2017) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. R. Minke AOR

Determination of the Reference Trophy and Subsequent 
Comparison with the Real Condition of Selected Lakes 
in Baden-Württemberg
Rundel, Christina-Theresia (2017) (WAREM)
Supervisor: Dr.-Ing. H. Schönberger

Phosphorus Elinination and Recovery from Waste Water 
Using Functionalized Magnetic Particles and Morpholo-
gical Characterization of the Recycled Solid Product
Sanchez-Pereira, Marcel (2017) (WASTE)
Supervisor: Dipl.-Ing C. Meyer, Dipl.-Ing. A. Drenkova, M.Sc. 

 
Condensation in Drinkingwater Reservoirs - Analyzing  
the Optimization Potential of Air Conditioning and  
Thermal Measures
Schlotter, Ann-Kristin (2017) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. R. Minke AOR

Determination of Pyrethroid Concentrations in the San 
Diego River
Seller, Carolin (2017) (Umweltschutztechnik)
Supervisor: Dr.-Ing. U. Dittmer

 
Construction of a Hydraulic Model of the Transport  
Pipelines of the Purpose Association Filderwasserver-
sorgung (Fiwa) with Identification of Weak Points and 
Potentials under Different Operating Conditions of the 
Supply Network
Wetzel, Jonas (2017) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. R. Minke AOR

Evaluation of Coagulation and Flocculation Aids Inclu-
ding Optimal Processing of the Sedimentation Process 
of Silicon-Containing Grinding Water
Wu, Yourou (2017) (Umweltschutztechnik) 
Supervisor: Dr.-Ing. U. Menzel, Dipl.-Ing. N. Otto 

Anaerobic Biogas Fermentation with Different Substrates
Yan, Shengtao (2017) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. P. Maurer, Dipl.-Ing. J. Huang

Comparison of Hydrological and Hydrodynamic Model 
Approaches in Urban Hydrology
Zheng, Shuhang (2017) (Umweltschutztechnik)
Supervisor: Dr.-Ing. U. Dittmer, Dipl.-Ing. Ch. Klippstein
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Sustainable Solution for Urban Drainage System:  
A Case Study Yas Island Abu Dhabi
Hussain, Zahid (2016) (MIP)
Supervisor: Dr.-Ing. U. Dittmer

Phosphate Recovery from Wastewater with Magnetic 
Particles and Enrichment of the Reclaimed Solution as a 
Source for Struvite Precipitation
Jiménez Gutiérrez, Yamileth Milena (2016) (WASTE)
Supervisor: Dipl.-Ing Carsten Meyer, 
Dipl.-Ing. A. Drenkova-Tuhtan

Catalytic Oxidation for Effluent Polishing: State of Rese-
arch and the Market Potentials
Kamdideh, Sadaf (2016) (WASTE) 
Supervisor: Prof. / Universidade Regional de Blumenau /  
Dr.-Ing. U. Menzel, Dipl.-Ing. N. Otto, Prof. J. Metzger 

Investigation and Comparison of Doped and Undoped 
Titanium Dioxide Based Photocatalysts for the Purpose 
of Wastewater Treatment
Kirchner, Elina (2016) (Umweltschutztechnik) 
Supervisor: Prof. / Universidade Regional de Blumenau /  
Dr.-Ing. U. Menzel, Dipl.-Ing. N. Otto 

Verification and Comparison of a Simulation Model for 
Anaerobic Processes
Lu, Xinzhu (2016) (Umweltschutztechnik) 
Supervisor: Dipl.-Ing. P. Maurer  

Hydraulic Simulation of an Intermittently Operated Wa-
ter Supply System with Open Source Software
Lüdtke, Marc (2016) (WAREM) 
Supervisor: Dipl.-Ing. R. Minke AOR 

Rain Water Management Respecting Current Guidelines 
- A Case Study
Meyer, Tobias (2016) (Umweltschutztechnik) 
Supervisor: Dr.-Ing. U. Dittmer 

 
Examination of Biogas Generation from Municipal  
Wastewater Mixed with Blackwater by Anaerob Treat-
ment in UASB-Reactors
Michel, Simon (2016) (Umweltschutztechnik) 
Supervisor: Dipl.-Ing. R. Minke AOR, Dipl.-Ing. S. Wasielewski

Connecting the City to Landesgartenschau: Urban 
Stormwater Management Solutions for Flood / Flash 
Flood Events - Case Study Überlingen Germany
Mugica, Andoni (2016) (MIP) 
Supervisor: Dr.-Ing. U. Dittmer  

2016

Concept of Urban Water Management in Udaipur
Ahmad, Nadia Wahbeh Ibrahim (2016) (WAREM)
Supervisor: Dr.-Ing. U. Dittmer 

Reduction of Nitrogen and Phosphorus from Anaerobic 
Effluent
Apostolos, Karnis (2016) (Umweltschutztechnik) 
Supervisor: Dr.-Ing. U. Menzel, D.Sc. K. J. do Amaral 

Assessment of the Applicability of Satellite Rainfall Data 
in Xishuangbanna
Binkle, Mathias (2016) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. R. Minke AOR, 
Dipl.-Ing. M. Krauß 

Investigation of the Relationship between Sea Level 
Fluctuations and the Electrical Conductivity of Waste-
water - Development of an Empirical Model for the Study 
Area of Gothenburg
Brüning, Yannic Alexander (2016) (WAREM -Double Degree)
Supervisor: Dr.-Ing. U. Dittmer, 
Prof. B.-M. Wilén (Chalmers Universität) 

Anaerobic Treatment of Blackwater, Primary and  
Secondary Sludge in a Pilot-Scale-Reactor
Canas-Kurz, Edgardo (2016) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. R. Minke AOR, Dipl.-Ing. C. Morandi, 
M.Sc. 

Evaluation of Novel Filtration-Flotation Technology for 
Treatment of Different Industrial Wastewater
Deepak, Srinivasan (2016) (WASTE) 
Supervisor: Dipl.-Ing. R. Minke AOR, Dr-Ing. H. Schönberger

 
Investigation of suitable processes for the quantitative 
detection of activated carbon in sewage plant effluents 
and other waste water samples
Dong, Luying (2016) (Umweltschutztechnik)
Supervisor: Dr.-Ing. U. Menzel, Dr.-Ing. S. Platz 

Copper Recovery in a Liter-Scale Microbial Fuel Cell - 
Performance Under Different Conditions
Fuad, Nafis (2016) (WAREM - Double Degree) 
Supervisor: Dipl.-Ing Carsten Meyer, O. Modin & K. Karlfeldt 
Fedje (Chalmers Universität)

Plunger Pumps in Drinking Water Supply - Evaluation of 
Experiences in Arrangement, Use and Operation
Grimm, Katharina (2016) (Umweltschutztechnik) 
Supervisor: Dipl.-Ing. R. Minke AOR, Dipl.-Ing. S. Heim

Master Thesis
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Semi-Central Nature-Based Stormwater Management 
Systems: An International Assessment
Picciariello, Giuseppe (2016) (WAREM -Double Degree) 
Supervisor: Dr.-Ing. U. Dittmer.  

Application and Optimization of an Innovative Nitrifica-
tion Process for Groundwater Remediation of a Former 
Gaswork Site
Saad, Swely (2016) (WASTE) 
Supervisor: Dipl.-Ing Carsten Meyer, Dr.-Ing. H. Schönberger

Studies on the Enrichment of Powdered Activated Car-
bon from Suspensions with Low Particle Content by 
Membrane Filtration
Schmelzle, Manuel (2016) (Umweltschutztechnik) 
Supervisor: Prof. / Universidade Regional de Blumenau /  
Dr.-Ing. U. Menzel, Dipl.-Ing. B. Krucker  

Parametrization of H2O2 Generation and Anodic Oxidati-
on in an Electrolytic Cell
Schneider, Sara (2016) (WASTE)
Supervisor: Prof. / Universidade Regional de Blumenau /  
Dr.-Ing. U. Menzel, Dipl.-Ing. N. Otto 

Investigation on Efficiency of Degradation of Primary 
Sedimentation
Sha, Qian (2016) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. P. Maurer

Analysis and Modeling of Urban Flooding in a Catchment 
Area (Waziabad) of Kabul City
Shinwari, Fazli-Rahim (2016) (MIP)
Supervisor: Dr.-Ing. U. Dittmer, A. Bachmann-Machnik, M.Sc. 

Energetic and Economic Optimization of the Main Pum-
ping Station of the „Zweckverband Wasserversorgung 
Ostalb“
Wirth, Marcel (2016) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. R. Minke AOR

 
Development of a mobile heating-circuit water treatment 
plant
Wurster, Micha (2016) (Umweltschutztechnik)
Supervisor: Dr.-Ing. U. Menzel, Dipl.-Ing. N. Otto 

 
Nitrite and Neitrous Oxide Formation in Denitrification 
of Active Sludge with Different Carbon Sources
Xiao, Jingsi (2016) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. P. Maurer

Comparison of Treatment Concepts for Digested Sludge 
Dewatering Water
Xu, Donglei (2016) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. P. Maurer, Dipl.-Ing. S. Wasielewski

Electrochemical Activities of Syntrophic Acetate Oxidi-
zing Bacteria and Redox Mediators: Usability of Methyl 
Viologen and Neutral Red as Electron Transmitters
Zahoransky, Jan-Tobias (2016) (WAREM - Double Degree)
Supervisor: Dipl.-Ing Carsten Meyer, 
O. Modin & K. Karlfeldt Fedje (Chalmers Universität)

Influence of the Superficial Velocity of a Struvite Crys-
tallization Fluidized Bed Reactor on the Product Quality
Zhang, Hao (2016) (WAREM)
Supervisor: Dipl.-Ing. Carsten Meyer, Dipl.-Ing. P. Maurer 

Investigation on the Impact of Activated Carbon Doses 
on the Removal of Trace Substances
Zhang, Qinqin (2016) (Umweltschutztechnik)
Supervisor: Dipl.-Ing. P. Maurer
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tainty is precipitation. Recorded precipitation by raingages 
located at the same location have shown a significant deviation  
both in their time series readings as well as in volume. In ad-
dition to measurement uncertainty, rainfall shows high spatial  
variation. CSO at individual structures varied 10 to 100 %  
when a single raingage was used instead of rainfall aver-
aging by Thiessen polygon. Another important source of  
uncertainty is infiltration water to sewer system. The  
variations in infiltration water for the five years 2009-2014 
fell within ± 40 % relative to the 2012 infiltration pattern. 
This results CSO volume variation between -3% and 3.3 %  
relative to 2012. 

Important CSO characteristics for decision making include  
frequency, duration and volume of CSO. However their  
estimation depending only on deterministic models is  
unadvisable, especially if spatial distribution of rainfall is 
not adequately captured. Additional source of uncertainty 
which directly affects these CSO volume is weir coefficient 
uncertainty or alteration of weir crest level. Assessing this 
uncertainty on 10 weirs in the sewer system, resulted a  
deviation of 0.3 to 16.3% relative to mean modeled CSO  
volume, higher values for the CSO volumes was observed 
from the STOs which are equipped with sieves /screens or 
which have adjustable weir crest height.

As conclusion, conducting uncertainty analysis helps in  
revealing the impact of all the ‘doubts’ in model parameters 
on the model output, thus is indispensable tool for decision 
making. If available, continuous, distributed and overlapping 
measurements (even if not of a high resolution) can be very 
helpful in model calibration of sewer systems. Unless spatial  
distribution of rainfall is well represented by adequate  
density of raingages, tuning other parameters of model will 
not improve the robustness of the model.

Haile, Mehari Goitom (2016): Accounting for Uncertaini-
ties in the Modelling of Emissions from Combined Sewer 
Overflow Structures. 
Faculty 2: Civil and Environmental Engineering of the  
Universtity of Stuttgart 
Report: Prof. Dr.-Ing. Heidrun Steinmetz, Prof. Dr. rer. nat. 
Dr.-Ing. habil. András Bárdossy (IWS). 
Stuttgarter Berichte zur Siedlungswasserwirtschaft. Band 
232, 197 S., 93 Abb., 22 Tab.
 

Abstract
In modelling urban sewer systems, there are various sour-
ces of uncertainties that need to be accounted for. These 
sources of uncertainties can be grouped into model input, 
model structure or calibration uncertainties. This dissertation 
focused on individual quantification of several calibration and 
model input sources of uncertainty.

Calibration uncertainty part of the dissertation attempted 
to assess uncertainties of calibration data and calibration 
algorithms. The assessment of calibration data uncertainty  
focused on weighing the level of accuracy of water level 
measurements of low temporal resolution in comparison 
to high-resolution waterlevel measurements. The results  
showed that there is a very good correlation between the 
two types of measurements for all the analysed CSO tanks. 
Further, both the fine and coarse waterlevel measurements 
were converted to flow by employing a discharge-water- 
level (Q-H) curve and they were both compared to a directly 
measured fine flow measurement, both resulting a very good 
agreement. Thus availability of continuous waterlevel mea-
surement (even if it is coarse) is a considerable asset for a 
modeler, provided that measurement devices are regularly 
re-calibrated. Moreover to assess uncertainties in calibration  
algorithms, a comparison between PEST and SCE-UA  
calibration algorithms was made on runoff parameters, both 
the algorithms provided similar optimum parameter sets as 
well as similar final objective function. This indicates that, un-
der the given calibration conditions, the uncertainty due to 
calibration algorithm was minimal.

For model input uncertainty; dry weather flow (DWF), effec-
tive impervious area (EIA), runoff parameters, precipitation, 
throttle flow settings of SOs, as well as, infiltration water 
were considered separately. Taking the example of one sub-
catchment, sensitivity analysis and parameter uncertainty 
assessment was conducted on 11 runoff parameters of the 
SWMM model. Quantification of parameter uncertainty in-
volved a combination of Monte Carlo sequential filtering and 
ROPE algorithm. The uncertainty measured by ARIL indicate 
that the effect of runoff parameters uncertainty on the model 
output uncertainty is not very significant compared to bigger 
measured throttle flows. The most important source of uncer-
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similar or partially even lower flocculent concentrations  
preferably at pH 5.5–7.0 (β = 4–8); (β = molar ratio of dosed 
metal con-centration to total phosphorus concentration in 
the raw sample). Due to complex for-mation, in organically 
polluted wastewaters the formation of flocks and its related 
total P elimination of > 90 % occurred only above a certain 
flocculent concentration, which varied strongly depending on 
the wastewater type (β = 0.6–86). Apart from phosphonates,  
other substances in the wastewater (e. g. lignin), which 
are obviously capable of complex formation, can increase 
the β value significantly. In order to avoid this influence of  
complexation, in organically polluted wastewaters pH values 
< 5.5 turned out to be appropriate. Four out of five waste- 
waters required a β value essential for a minimum of 80 % 
total P elimination that was similar for FeIII and AlIII. The fact 
that Al(OH)3 precipitates at significantly higher pH values  
(pH 4.3–4.8) than Fe(OH)3 (pH 1.8–2.5) turned out to be a 
substantial disadvantage for the flocculent AlIII. Furthermore,  
precipitation by means of Ca(OH)2 turned out to be an  
effective method for concentrates in order to eliminate the 
total P and the water hardness.

It could be shown that the degradability of phosphonates by 
UV/FeII in pure water with a specific energy consumption of  
6 kWh/m³ decreased with an increasing number of  
C-P bonds (PBTC >> HEDP > NTMP) and crucially depen-
ded on the pH. For the oxidation of aminophosphonates, 
UV lamps of essentially higher powers are required. Thus, 
the UV/FeII method is recommended in particular for the 
treatment of cooling wastewaters that contain nitrogen free 
phosphonates, only little turbidity, no complexing agents in 
parallel to the phosphonates and a low COD concentration. 
High phosphonate concentrations do not pose a significant 
disadvantage, since the iron is catalytically active in the  
UV/FeII process and can thus be dosed substoichio-metrically  
to the phosphonate. In one experiment of this thesis, FeII  

dosed to cooling wastewater could be precipitated by means  
of a pH neutralization subsequent to the reaction phase of 
1 hour. That was related with a separation of the formed 
o-PO4

3– from the wastewater via the precipitated sludge.

Rott, Eduard (2016):  Investigations on the removal of 
phosphorus from industrial wastewater containing 
phosphonates
Faculty 2: Civil and Environmental Engineering of the  
Universtity of Stuttgart
Report: Prof. Dr.-Ing. Heidrun Steinmetz, Prof. Dr.-Ing. 
Karl-Heinz Rosenwinkel (Leibniz Universität  Hannover),  
Prof. Dr. rer. nat. habil. Jörg W. Metzger. 
Stuttgarter Berichte zur Siedlungswasserwirtschaft. Band 
233; 258 S.; 57 Abb.; 26 Tab.

Abstract:
This thesis involves investigations into potential methods for 
the elimination of phos-phorus from industrial wastewaters 
containing phosphonates in lab-scale experi-ments with pure 
water and wastewater. The quantitatively most important and 
indus-trially used phosphonates 2-phosphono-1,2,4-butane-
tricarboxylic acid (PBTC), 1-hydroxyethylidene-1,1-diphos-
phonic acid (HEDP), aminotris(methylenephosphonic acid) 
(NTMP), ethylenediamine tetra(methylenephosphonic acid) 
(EDTMP) and di-ethylenetriamine penta(methylenephos- 
phonic acid) (DTPMP) were examined. Phosphonates are 
very stable against biological mineralization and are sub-
ject to abiotic mechanisms of degradation despite their 
persistence. Therefore, a contribution to eutrophication of 
waters cannot be excluded. Phosphonates are associated 
with the release of the presumably toxic degradation pro-
ducts N-(phosphonomethyl)glycine (glyphosate) and amino-
methylphosphonic acid (AMPA) as well as the remobilization 
of heavy metals. Furthermore, they can interfere with the 
phosphate precipitation in wastewater treatment plants due 
to complex formation.

In a simplified manner, industrial wastewaters containing 
phosphonates can be differentiated into two groups. On 
the one hand, there are mostly clear, organically low  
contaminated concentrates with a high water hardness and 
characteristically high anion concentrations. On the other 
hand, there are organically polluted wastewaters, for instance,  
from industrial rinsing processes or the paper and textile  
industry. For the experiments, the following wastewaters 
were obtained: membrane concentrate, cooling water of a 
cooling tower, paper machine wastewater, bleaching liquor 
of a textile finisher and phosphonate production wastewater.

In experiments of this thesis regarding the elimination of 
phosphonates with the precipitation/flocculation method, it 
was shown that the affinity of polyphosphonates to adsorb 
onto iron and aluminum hydroxides at neutral pH in pure  
water matrix signifi-cantly decreased with increasing num-
bers of C-P bonds (HEDP > NTMP > EDTMP > DTPMP). 
Compared to pure water spiked with phosphonates, in  
concentrates an 80 % total P elimination occurred with  
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By means of Fenton reagent (without UV radiation) the 
degradation of polyphospho-nates was relatively weak  
(< 20 % transformation to o-PO4

3–) in pure water. PBTC  
exhibited the lowest stability here (maximum 50 % transfor-
mation to o-PO4

3–). The most efficient degradation normal-
ly occurred in pure water by means of UV/FeII/H2O2. For  
example, at pH 3.5 PBTC was converted to o-PO4

3– at a rate 
of 70–80 %. At pH 3.5, there was a good correlation bet-
ween the degradability of the phosphonates to o PO4

3– with 
the number of phosphonate groups (in brackets) of each  
phosphonate: PBTC (1) >> HEDP (2) > NTMP (3) ≈ EDTMP (4)  
> DTPMP (5).

In organically polluted wastewaters, a maximum of 40 % of 
organically bound phosphorus was converted to o-PO4

3– by 
means of FeII/H2O2 and UV/FeII/H2O2 reagent (3 kWh/m³) in 
a one hour lasting reaction phase. In addition, UV radiation  
with a specific energy consumption of 3 kWh/m³ had no  
significant influence on the total P elim-ination in these  
wastewaters. Despite the incomplete transformation of  
organically bound phosphorus to o-PO4

3–, above a certain 
FeII and H2O2 dosage concentration (FeII-H2O2-mass ra-
tio > 0.09, 25–50 % of the stoichiometrically required H2O2 
concentration) in all organically polluted wastewaters an  
almost total elimination of total P occurred. Most efficient  
total P elimination rates were achieved in accordance with 
the following procedure: reaction (pH 2.5) → sedimentation 
(acidic) → neutralization of the supernatant → sedimentation 
(neutral). For H2O2 containing partial flow wastewaters of the 
bleaching processes of the textile industry, the simple dosage  
of FeII turned out to be an appropriate method achieving a 
total P elimination. Wastewaters with high hydrogen carbo-
nate concentrations are less suitable for the application of 
the Fenton method since hydrogen carbonate functions as a 
radical scavenger.

For organically polluted wastewaters, only both the precipi-
tation/flocculation method with FeIII and the Fenton method 
can be recommended. When the Fenton method is applied,  
smaller iron dosage concentrations compared to the  
precipitation/flocculation method can occur when interfering 
complexing agents in the wastewater are oxidized. Simulta-
neously, due to the acidification, the H2O2 dosage and the 
neutralization, chemicals have to be dosed which are not 
needed in the precipita-tion/flocculation method. The higher  
effort required when using the Fenton method for the  
elimination of phosphonates from wastewater is thus only  
reasonable when the total oxidation of the phosphonate and 
not merely the total P elimination is desired.

It is not recommended to use the method of MnII/O2 for the 
treatment of industrial partial flow wastewaters due to the 
high pH dependency, the absence of the degradation of 
nitrogen free phosphonates to o-PO4

3–, the substantial time 
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or reverse osmosis (XLE), depending on the waste water 
conductivity, for water reuse. No positive results were found 
for the treatment and reuse of BW, DW and DHW by tested 
membrane processes.

In the second stage, improvements of the processes selec-
ted for treating the BWW and DWW were investigated and 
evaluated. Effective pretreatment and membrane cleaning 
methods were investigated. In addition, special importance 
was put on the formation of biofouling on NF270 nanofilt-
ration membrane used for the treatment of DWW, since no 
literature was found in this field.

In literature, it is proven that dosing phosphor-based  
antiscalant increases biofouling. Consequently, phos-
phor-free antiscalants are now being produced. This raised 
the necessity to compare phosphor-based and phosphor-free 
antiscalants. Therefore the performance of phosphor-based 
and phosphor-free antiscalants were investigated and com-
pared. Phosphor-free antiscalants PermaTreat PC 1611T 
and Freeflow 8 gave similar performance and similar scaling 
layer composition with phosphor-based antiscalants. 

In the last stage of the thesis, the lab scale results of stage 
one and stage two could successfully be validated through 
piloting. The different pilot test durations varied up to three 
weeks.
The results obtained in this thesis revealed that only 
BWW and DWW can successfully be treated for reuse. By  
implementing membrane processes for treatment and reu-
se of these two wastewater streams, about two third of the  
wastewater produced in cotton processing textile dye-house 
can be reused. Economical assessment of the selected  
water reuse applications revealed that a cost saving of more 
than 90% is possible. Besides, a payback period of less than 
three years is foreseen for implementing selected water  
reuse technologies in textile dye-houses.

Hopefully the promising technical and financial results  
obtained in this thesis will encourage textile dye-house  
owners and operators to establish water reuse processes 
and thus to increase water sustainability.

Guney, K. (2017): Investigation Water Reusability in  
Cotton Processing Textile Dye-house by Applying  
Membrane Filtration
International Doctoral Program Environment Water ENWAT 
of the University of Stuttgart
Report: Prof. Dr.-Ing. Heidrun Steinmetz,  Prof. Dr. Ismail 
Koyuncu (Istanbul Technical University), Prof. Dr.-Ing. Martin 
Kranert, Prof. Dr. Joachim M. Marzinkowski (Bergische Uni-
versität Wuppertal). 
Stuttgarter Berichte zur Siedlungswasserwirtschaft. Band 
234, 219 S., 64 Abb., 57 Tab.

Abstract 
The textile industry consumes large amounts of clean  
water in various production lines, especially in textile finishing 
processes in dye-house. Sustainable water management in 
textile dye-houses is only possible by including water reuse. 
Enhanced water reuse for a textile dye-house may be achie-
ved by implementing a segregated wastewater treatment  
and reuse concept with which all wastewater streams with 
high water reuse potential and high economic feasibility are 
identified.

This thesis aimed at identifying reusable wastewater streams 
and investigating their reuse potential in cotton processing 
textile dye-houses. Thus cooperation with such a dye-
house, located in Germany, was established for this thesis. 
This dye-house uses discontinuous batch operations for  
bleaching (hydrogen peroxide bleaching), dyeing (mainly  
reactive dyeing) and corresponding washing/rinsing steps. 
Accordingly, it produces bleaching wastewater (BW),  
bleaching washing wastewater (BWW), dyeing wastewater 
(DW) and dye-wash wastewater (DWW). These wastewa-
ter streams were investigated for their reuse potential by  
applying advanced membrane filtration processes.

The experimental runs presented in this thesis were carried 
out in three major stages. First two stages were performed in 
lab-scale while the third stage was performed in pilot scale. 
All experimental runs were conducted as batch runs. 

During the first stage, each wastewater stream of textile dye-
house was tested alone and additionally, the mixed stream 
of the dye-house wastewater (DHW) was looked at. All five 
streams were treated with various nanofiltration and reverse 
osmosis membranes in order to:
• assess which wastewater stream could be treated and 

subsequently reused
• assess which type of membrane processes are best sui-

ted for different wastewater streams.
A process combination of ultrafiltration followed by nanofilt-
ration (NF270) was found effective to treat and reuse ble-
aching washing wastewater. Dye-wash wastewater could 
successfully be treated by using either nanofiltration (NF270) 
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voidage in the fluidization section of the FBR should be kept 
larger than 0.7. Struvite particles with the size of 2.3-3.5 mm 
and purity of 96-97% were recovered from all three types of 
real wastewater. Compact struvite pellets with the minimum 
porosity of 0.04 were recovered from the pretreated-sludge 
filtrate and dairy wastewater. Optimization of the design of 
the FBR to increase the proportion of large particles in the 
total product from the FBR requires further research.

Wang, Pengfei (2017): Phosphorus recovery from was-
tewater via struvite crystallization in a fluidized bed 
reactor: Influence of operating parameters and reactor 
design on efficiency and product quality
Faculty 2: Civil and Environmental Engineering of the  
Universtity of Stuttgart 
Report: Prof. Dr.-Ing. Heidrun Steinmetz,  Prof. Dr.-Ing. Mat-
thias Kind (Karlsruher Institut für Technologie), Prof. Dr. rer. 
nat. habil. Jörg W. Metzger. 
Stuttgarter Berichte zur Siedlungswasserwirtschaft. Band 
236, 202 S., 72 Abb., 20 Tab.
 
Abstract
Present food production is dependent on phosphorus (P)  
fertilizer derived from a non-renewable resource—phosphate  
rock. Recovering P from P-rich wastes and reuse in agri-
culture is an important strategy to improve the sustainable 
use of P resources. Crystallization of dissolved P in sludge 
liquor from wastewater treatment plants (WWTPs) using en-
hanced biological P removal as struvite (MgNH4PO4·6H2O) 
in the fluidized bed reactor (FBR) has been so far the most 
prevailing P recovery process, due to its simplicity and the 
fertilizer value of struvite. However, the operating conditions 
to reach a high P recovery efficiency and to obtain large com-
pact struvite pellets as products remain unclear. Moreover, 
the struvite crystallization FBR has not been integrated in 
WWTPs using chemical P removal to recover P. This work 
aimed at understanding the influence of the operating  
parameters and reactor design of the FBR on the P reco-
very efficiency and the quality (size and compactness) of 
the struvite product. The gained knowledge was applied to 
recover P from three types of wastewater (sludge centrate,  
wastewater from a dairy plant, and filtrate of pretreated  
digested sludge from a WWTP using chemical P removal) 
by struvite crystallization in the FBR. Experiments on the 
metastable zone width (MSZW) of struvite and kinetics of 
seeded struvite crystallization, as well as continuous struvite 
crystallization experiments with synthetic solution and real 
wastewater were carried out. It was found that the MSZW of 
struvite became broader with larger addition rate of MgCl2 
solution to the synthetic solution containing orthophosphate  
and ammonium, higher pH, smaller agitation rate, larger  
struvite seeds and smaller seed mass. A hydraulic retention 
time of 60 min was enough for operating a struvite crystallizer  
to reach a steady state. P recovery efficiency in the FBR  
increased with increasing pH and orthophosphate-P concen-
tration of the feed wastewater (Mg:N:P molar ratio was kept 
constant) but decreased with a larger percentage of fed P 
lost as fine struvite crystals from the effluent. To prevent loss 
of fine struvite crystals from the effluent, suspended solids in 
the wastewater should be removed and the upflow velocity 
in the precipitation section of the FBR should be kept smaller 
than 2.0×10-3 m s-1 at pH 7.4-8.6 and supersaturation ratio 
(Sst) of 1.2-2.7. To produce compact struvite pellets, the bed 



Chair for Sanitary Engineering and Water Recycling

29

Institute Report 2016 - 2017 • Institute for Sanitary Engineering, Water Quality and Solid Waste Management, University of Stuttgart

Dissertations

in sampled CSO discharges. For urban herbicides, the  
median contribution of stormwater to discharged loads 
from CSOs ranged between 93% (for MCPA) and 99% (for  
mecoprop). The contribution of stormwater to 4-nonylphenol  
emissions by CSOs ranged from 25% to 84%, whereas 
the contribution for 4-t-octylphenol was about 90% for all 
sampled events. The results demonstrate that remobilisation 
of sewer deposits is the major process leading to the occur-
rence of 4-nonylphenol in CSO discharges and that urban 
runoff is the main source of 4-t-octylphenol in wet weather 
flow. 

Monitoring results of storm events in the river Schwippe 
point out that the change of surface water quality during 
rainfall events varies within a high range and depends on 
rainfall characteristics, such as rainfall intensity and duration,  
antecedent dry periods and the number of CSO structures 
with overflow. In the highly urbanised catchment of the river 
Schwippe, the antecedent dry period and the rain intensity  
seem to be the essential factors causing the very high  
concentrations of organic pollutants in surface waters during 
rain events, as industrial and urban pollution can accumulate 
in the catchment and is only transported into surface waters 
due to rainfall. Furthermore, within the same rain event, the 
peaks with the highest concentrations of each micropollutant 
can be temporally shifted in the receiving water, mainly due 
to their origin (wastewater, urban runoff) and to their physico- 
chemical properties: particle-bound micropollutants such as 
polycyclic aromatic hydrocarbons (PAHs) have the highest 
concentrations at the beginning in the receiving water and 
the peaks of the water-soluble pollutants arrive at a later 
point of time.

The annual emissions for a wide range of organic micro-
pollutants from the urban wastewater system into the river 
Körsch were quantified with an adapted monitoring strategy. 
CSO events represented 11% of the total annual waste-
water discharged into the receiving water, final effluent of 
WWTP during high flows 11% and final effluent of WWTP 
during dry weather 78%. The relative contribution of CSO 
and WWTP discharges to the annual emissions of pollutants 
showed a very high variability depending on the source of 

Launay, M. (2017): Organic micropollutants in urban 
wastewater systems during dry and wet weather –  
Occurrence, spatio-temporal distribution and emissions 
to surface water
Faculty 2: Civil and Environmental Engineering of the  
Universtity of Stuttgart
Report: Prof. Dr.-Ing. Heidrun Steinmetz (TU Kaiserlautern),  
Prof. Dr.-Ing. Max Maurer (ETH Zürich),  Prof. Dr. rer. nat. 
habil. Jörg W. Metzger (ISWA). 
Stuttgarter Berichte zur Siedlungswasserwirtschaft. Band 
239, 240 S., 65 Abb., 38 Tab.

Abstract
Technical strategies to reduce emissions of organic micro-
pollutants into urban surface waters mainly focus on efflu-
ents of wastewater treatment plants (WWTPs). However, 
recent studies have shown that inputs from combined sewer 
overflow (CSO) discharges represent a second important  
pathway of micropollutants into the aquatic environment. Due 
to high analytical costs and to the complexity of carrying out 
monitoring campaigns during wet weather flow, very little is 
known about occurrence and dynamics of the concentrations 
and loads of organic micropollutants in urban wastewater  
systems and in surface waters during storm events. 

The aims of this thesis were therefore to investigate  
temporal and spatial variations of the concentrations and 
loads of organic micropollutants in urban wastewater sys-
tems and receiving waters during both dry and wet weather 
conditions, to assess the contribution of discharges from 
WWTPs and CSOs to annual emissions of micropollutants 
into the aquatic environment and to evaluate the importance 
of the pollutant transport and in-sewer processes for micro-
pollutant fluxes discharged by CSOs.

Intensive monitoring studies have been undertaken in two 
urban catchments near Stuttgart in Germany as part of two 
research projects. Samples from the influent and effluent of 
WWTPs, CSO discharges and different sites of receiving 
waters were collected. Standard wastewater parameters and 
the concentrations of a total of 71 organic micropollutants 
with different physico-chemical properties and sources were 
determined in both the dissolved and particulate phase.

The concentrations and loads of the micropollutants showed 
very high intra- and inter-day variations in influents and final 
effluents of WWTPs during both dry and wet weather and 
a high intra- and inter-event variability during CSO events,  
demonstrating the limitations of grab sampling for the inter-
pretation of results which can be considered to be not more 
than a temporal snapshot of the situation. 60 substances 
were detected in CSO samples within the catchment of the 
river Körsch. Mean concentrations of individual events varied 
within about one order of magnitude for most micropollutants 
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weather flow, this method is not suitable, due to high hydraulic  
dynamics occurring in the receiving water and in CSO 
discharges. 

A simplified approach was developed to quantify the relative 
contribution of CSOs to annual emissions of micropollutants 
originating from sewage like pharmaceuticals and personal 
care products using only information about CSO duration 
and removal efficiency in the WWTP. The occurrence and 
duration of CSO events can be easily characterised by using 
low-cost sensors. This method was then applied to the urban 
sewer system of the catchment of the river Schwippe. When 
considering the removal efficiency of the WWTP before  
advanced treatment had been implemented, the main entry 
path into receiving water for ten out of the eleven substances  
selected for the estimation appears to be via the WWTP. By 
contrast, CSOs contributed to 67% of the annual caffeine  
emission from the wastewater system. After the upgrade 
of wastewater treatment with activated carbon the CSO 
discharge now represented not only the main entry path of 
caffeine, but also of triclosan and ibuprofen. For the other 
eight substances, the relative contribution of CSO discharges  
was greater but the main entry path remains the WWTP. 
However, further monitoring studies should be carried out in 
order to validate the wide applicability of this method in urban 
catchments with a combined sewer system.

Besides source control measures (substance restriction or 
ban, increase of user awareness campaigns, promotion of 
green chemistry), the challenge of reducing micropollutant 
emissions into urban rivers and achieving a good surface  
water quality can only be met by considering the sewer  
system and the WWTP as one entity for all actors in the  
wastewater field and by adopting a control strategy of the 
entire urban wastewater system in an integrated way.
 

the compound in the sewer system, on its removal efficiency 
in the WWTP and on the role played by stormwater-related  
processes (urban runoff and remobilisation of sewer  
deposits). CSOs represented the principal entry pathway of 
caffeine, ibuprofen, 4-t-octylphenol, DEHP and PAHs into 
the receiving water. The effluent of WWTP was the main 
pathway of most pharmaceuticals like carbamazepine,  
diclofenac, bezafibrate, naproxen, X-ray contrast media, 
most of organophosphorus compounds, benzotriazole and 
tolyltriazole. 

Monitoring results of both WWTPs showed that the loads of 
micropollutants in the final effluent are much higher during 
wet weather than during dry weather, due to higher loads in 
the influent and to a decrease of removal efficiency. When 
considering solely the results obtained during dry weather, 
annual loads in WWTP effluent are systematically underesti-
mated. For urban biocides, TBEP and some PAHs, this led to 
errors in the estimation higher than 50%. 

Furthermore, monitoring results in both urban catchments 
demonstrated that the pharmaceutical compound carbama-
zepine is bound to in-sewer deposits and remobilised during 
storm events. In fact, during sampled first flush events at 
the influent of WWTP Böblingen-Sindelfingen and WWTP 
Möhringen, 33–40% of the load of carbamazepine was 
associated with suspended solids; remobilisation of sewer 
sediments contributed from 10% to 65% to emissions of 
carbamazepine during CSO events at the main CSO out-
fall in the catchment of the river Körsch. One of the most  
challenging issues in the field of urban drainage is to  
distinguish the role played by stormwater runoff and by 
the resuspension of in-sewer deposits in combined sewer  
systems and to quantify their relative contribution to pollutant 
emissions in the aquatic environment. Since carbamazepine 
should not be found in surface runoff, this compound could 
be used as tracer to quantify the importance of remobilisation  
of sediment deposits to discharged loads into the reiving  
water.

By comparing monitoring findings of both studies, the  
transferability of results about micropollutant occurrence, 
dynamics and emissions from urban wastewater systems 
to surface waters to other urban catchment areas could 
be assessed. Monitoring results of the measurement of  
electrical conductivity and conservative micropollutants 
in grab samples from WWTP final effluent and from the 
sampling sites upstream and downstream of the WWTP 
discharge were used to estimate the river flow by using  
mixing ratios. Relative differences between river flow ob-
tained with results and data from the gauging station were 
very low, validating that estimating river flow using mixing 
ratios at dry weather conditions is a suitable approach which 
can be transferred to other urban catchment areas. For wet 
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Stuttgart, Stuttgarter Berichte zur Siedlungswasserwirtschaft 
Band 229, 18.02.2016.
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ternational Conference on New Photocatalytic Materials for 
Environment, Energy and Sustainability (NPM-1), Göttingen, 
07.-10.06.2016.

 
Thellmann, K., Cotter, M., Krauß, M., Langenberger, G., 
Aenis, T., Martin, K. and Cadisch, G. (2016): SURUMER - 
Sustainable Rubber Cultivation in the Mekong Region Imple-
menting Aichi Biodiversity Targets. Fair on experiences and 
best practices in Communication, Education and Public Awa-
reness (CEPA-Fair) – UN Biodiversity Conference, Cancun, 
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(2016): Ammonium recovery by ion exchange from effluents 
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Competence Center for Trace Compounds BW (KomS)

Dr. Steffen Metzger (Leader till March 2018)

Phone:  +49 711/685-65420 
Fax:  +49 711/685-63729
E-Mail:  steffen.metzger@iswa.uni-stuttgart.de

Dr.-Ing. Marie Launay (Leader since August 2018)

Phone:  +49 711/685-65420 
Fax:  +49 711/685-63729
E-Mail:  marie.launay@iswa.uni-stuttgart.de

Contact

Dr.-Ing. Harald Schönberger

Phone:  +49 711/685-63723 
Fax:  +49 711/685-63729
E-Mail:  harald.schoenberger@iswa.uni-stuttgart.de

Sekretary‘s Office

Renate Schill

Phone:  +49 711/685-63711
Fax:  +49 711/685-63729
E-Mail:  renate.schill@iswa.uni-stuttgart.de
 
Dörte Hahn

Phone:  +49 711/685-63721
Fax:  +49 711/685-63729
E-Mail:  doerte.hahn@iswa.uni-stuttgart.de

Wastewater Technology (AWT) 

Dipl.-Ing. Carsten Meyer, Reg. Baumeister

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

Industrial Water and Wastewater Technology (IWT) 

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

Phone:  +49 711/685-65417
Fax:  +49 711/685-63729
E-Mail:  uwe.menzel@iswa.uni-stuttgart.de 

Urban Drainage (SE) 

Dr.-Ing. Ulrich Dittmer, Akad. Oberrat

Phone:  +49 711/685-69350
Fax:  +49 711/685-63729
E-Mail:  ulrich.dittmer@iswa.uni-stuttgart.de

Water Quality Management and Water Supply
Dipl.-Ing. Ralf Minke, Akad. Oberrat

Phone:  +49 711/685-65423
Fax:  +49 711/685-63729
E-Mail:  ralf.minke@iswa.uni-stuttgart.de
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The Department of Wastewater Technology teaches,  
researches and advises in the diverse field of municipal 
wastewater treatment

Our activities focus on the academic training of students of 
urban water management, the research of current topics in 
wastewater technology, the training and further education  
of operating personnel for sewage treatment plants and  
sewer networks as well as the independent consulting of 
plant operators and engineering offices in all questions of 
operation and planning of sewage treatment plants. The 
aim of our research, training and consulting activities is to 
further promote sustainable water protection while taking 
economic aspects into account. 

To some extent, waste water treatment in Germany was 
influenced by our work. For example, the first tests for the 
separation of activated sludge with membranes took place 
at ISWA in 1982. This procedure has become increasingly 
important since then. In current research projects, we are 
working on innovative wastewater treatment processes, 
e.g. the retention of organic/recalcitrant micro pollutants 
using granulated activated carbon in novel filters and the 
application potential of nanotechnology in wastewater treat-
ment. In addition to improving the cleaning performance of 
wastewater treatment plants, we develop strategies for the 
future handling of energy and material flows in residential  
areas. Approaches to closing energy and material flows 
are the subject of both basic and applied research. Other  
research topics include the generation of secondary energy 
sources such as hydrogen from waste water or the recovery 
of valuable substances, such as the nutrients phosphorus 
and nitrogen, from sewage sludge and waste water.

But we also deal with problems relating to daily wastewater 
practice, such as the effects of external water on the ope-
ration of sewage treatment plants, the energy management 
of municipal sewage treatment plants or the optimisation 
of phosphorus elimination. For this we offer concepts and  
solution proposals. Achieving Europe‘s environmental  
goals is particularly important to us. Within the framework 
of the Danube Region Strategy, we develop sustainable 
wastewater and waste management concepts that are  
intended to contribute to improving the water quality of the 
Danube and its tributaries.

We also provide numerous training and further education  
courses for domestic and foreign wastewater specia-
lists. The constantly improving technical level of sewage  
treatment plants can only be optimally used by appropri-
ately qualified personnel. Therefore, the long-term goal of 
the international training courses is to ensure that foreign  
sewage treatment plant personnel also achieve the  
proven German level of training. This training is also of great  

importance with regard to the development of new markets 
for German companies.

Research topics:
• Nutrient recycling and wastewater reuse
• Energy potential of wastewater treatment plants
• Optimisation of phosphorus elimination
• Removal of organic micro pollutants
• Nanotechnology in waste water treatment
• Fixed-bed processes for biological waste water treat-

ment (e.g. trickling filters)
• Processes for the disinfectionof waste water
• Process and plant optimization
• Sludge treatment and sewage sludge management
• Treatment of process water from sludge management
• Decentralized wastewater treatment processes
• Concepts for material flow and resource oriented urban 

water management
• Aeration (diffuser) tests
• Nitrification inhibition tests

AWT
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Research

Simultaneous mobile nutrient recovery and mobile  
sludge dewatering on sewage treatment plants. Part II

Phosphorus is very important, but primary phosphorus re-
sources are becoming increasingly scarce. Furthermore, the 
quality of the phosphorus ores as well as Germany‘s trade 
policy dependency cannot be ignored. The quality of the 
phosphorus ores is severely impaired by contamination with 
heavy metals, especially cadmium and uranium. Moreover, 
Germany depends almost exclusively on the import of phos-
phorus.

The greatest „phosphorus potential“ in Germany is found 
in organic waste, especially the „waste“ of sewage sludge, 
which is produced in sewage treatment plants. Soil-based 
sewage sludge recycling will be discontinued in the future 
for reasons of preventive soil and water protection and con-
sumer protection. However, the phosphorus contained in the 
sludge, which exceeds 20 g/kg DM, must be recovered be-
fore final disposal.

For sewage sludge dewatering, more and more sewage tre-
atment plant operators are using the services of external pro-
viders of mobile sewage sludge dewatering in order to avoid 
additional investment costs. The innovative approach inve-
stigated in this project consists of simultaneous phosphorus 
recovery during sludge dewatering campaigns using a mobi-
le phosphorus recovery plant. MSE Schlammentwässerung 
planned and built the mobile plant for phosphorus recovery 
according to the Stuttgart process. The mobile system con-
sists of two modules or overseas containers. Module 1 ac-
commodates the release reactor and the ultrafiltration plant. 
The solid/liquid separation takes place outside the modules 
by means of a mobile chamber filter press (Figure 1, left in 
the picture). The phosphorus precipitation and end product 
separation takes place in Module 2. The system is automa-
ted and the monitoring room is also located in Module 2.

Financing Institution:

MSE-Schlammentwässerung GmbH, 
Karlsbad-Ittersbach

Contact:

Dipl.-Ing. C. Meyer, RBM
Dipl.-Ing. C. Monea

Project partner:

MSE-Schlammentwässerung GmbH, 
Karlsbad-Ittersbach 

Duration:

01/2016 - 12/2017

The mobile phosphorus recovery plant was tested at various 
wastewater treatment plants from February 2016 to June 
2017 and thus achieved good results. It has been shown 
that the requirements of the new Sewage Sludge Ordinan-
ce can be met. In addition, the plant was able to produce a 
high-quality fertilizer that can be used directly for agricultural 
purposes. The analyses carried out in accordance with the 
Fertilizer Ordinance have confirmed this.

Figure 1: Mobile Phosphorus recovery plant
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Research

Financing Institution:

Bundesministerium für Bildung und Forschung (BMBF)

Contact:

Dipl.-Ing. Peter Maurer

Project partner:

KROHNE Innovation GmbH, Duisburg
balticFuelCells GmbH, Schwerin
Fraunhofer-Institut für Keramische Technologien und 
Systeme (IKTS), Dresden
VIA electronic GmbH, Hermsdorf

Duration:

11/2014 - 10/2017

Autonomous microflame-ionization-detector to provide 
danger of explosion in urban sewer systems (FIDEX)

Motivation: 
Little is known that in sewer systems a potential of danger 
exists for explosions. In these subterranean systems ex-
plosive material mixtures can originate, for example, from 
running out petrol or from inlets of cleaning agents from 
households. Already small quantities of these materials can 
evaporate and generate an atmosphere capable of explosi-
on. But even in normal use a dangerous aggregation from 
explosive substances can‘t be excluded due to long retention 
times of the sewage. Therefore an early reliable detection 
is important, to recognise dangerous materials and to take 
measures in time.

Goals and workpackages: 
The aim of the project FIDEX is to recognise dangerous si-
tuations in the canalisation faster and more actually. For this 
reason an innovative detectionssystem which supervises the 
sewer system is going to be developed. Core of the detecti-
onsystem is an autonomous micro-flame-ionization-detector 
(FID). There will be no need of
external supply with highly pure hydrogen for building the 
flame to measure. The hydrogen is generated directly in the 
system. Thereby the FID can easily be used even in hardly 
accessible sewer systems.

Innovations and perspectives: 
The autonomous FID will provide more security in urban se-
wer systems. The high economic efficiency, sensitivity and 
selectivity of the sensor system also offers a large potential 
for utilization in other areas, like, explosion protection in bio-
gas gas plants. Besides, further miniaturization of the tech-
nology may allow an application as portable warning device 
for rescue service in the emergency help

Figure: Measuring cylinder for comparison measurement with dry and humid sample gas

Figure.: Comparison of measured values of the µFID with a 
commercial device

Figure.: Inlet measurements at the WWTP 
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Research

Financing Institution:

Baden-Württemberg Stiftung gGmbH 

Contact:

Prof. Dr.-Ing. H. Steinmetz
Dipl.-Ing. RBM C. Meyer 
Dipl.-Ing. A. Drenkova-Tuhtan, M.Sc.

Project partner:

Fraunhofer-Institut für Silicatforschung (ISC);
Karlsruher Institut für Technologie - Institut für Funktio-
nelle Grenzflächen (KIT-IFG);
Karlsruher Institut für Technologie - Kompetenzzentrum 
für Materialfeuchte(KIT-CMM);
Institut für Arbeitswissenschaft und Technologiemanage-
ment, Universität Stuttgart (IAT)

Duration:

04/2014 – 07/2017

Recovery of phosphate from wastewater and process 
water with reusable magnetically separable ion-exchan-
ge particles in a large-scale test (SuPaPhos) 

Phosphorus is an essential element for every living organism 
and a non-substitutable raw material for the production of 
fertilizers. At the same time, the natural mineral reserves 
are depleting steadily and their quality deteriorates progres-
sively. Products with higher content of impurities, such as 
toxic heavy metals or radioactive pollutants, are becoming 
more common on the fertilizer market. In addition, the natural 
rock deposits are concentrated only in a few countries wor-
ldwide and this fact can be identified as a globally relevant 
bottleneck for the fertilizer and food industry. Europe alone 
imports more than 90% of its mineral phosphorus demand. 
As a consequence, rock phosphate was declared a critical 
raw material by the European Commission in 2014. 

Germany, in particular, has a strong political motivation to re-
duce its import dependency and stimulate the development 
of technologies which are able to recover phosphate from 
variable sources. Therefore, the awareness to recover phos-
phate from secondary sources, such as wastewater, has ari-
sen significantly in the last years. There is a lot of ongoing 
research providing a variety of technologies for P-recovery, 
especially from sewage sludge and its ashes. In contribution 
to the diversity of existing technologies, this research project 
proposes an alternative idea to use magnetic ion-exchange 
particles for the simultaneous removal and recovery of phos-
phorus directly from wastewater effluents, assuming that no 
earlier phosphate elimination takes place. The developed 
composite microparticles (20-25 µm) consist of superpara-
magnetic nanosized magnetite particles which are enclosed 
in a SiO2 matrix, providing the magnetic properties of the ad-
sorbers. The surface area of the magnetic carriers is modified 
with a phosphate selective ion-exchanger material. The ma-
gnetic sorbents are dispersed in wastewater, where selective 
phosphate removal takes place, and the P-loaded particles 
are then extracted from the water via magnetic separation. In 
a suitable washing solution the valuable phosphate can be 
desorbed from the particles, concentrated through multiple 
applications of the solution and finally recovered in the form 
of a solid fertilizer product. The regenerated particles can be 
reused repeatedly in multiple cycles. A major advantage of 
the method is that it can provide the dual benefit of phos-
phate elimination (down to µg/L trace concentrations) and 
its subsequent recovery, thus being an attractive option for 
substitution of the conventional P-elimination through che-
mical precipitation or EBPR processes. The goal of the pro-
ject “SuPaPhos” is the upscaling of the already developed 
technology in a semi-technical scale. For this purpose, a 
larger-scale test should be performed by treating a total of  
6.3 m3 wastewater within 15 cycles of particles reuse.

Figure: Experimental setup for phosphate recovery from 
wastewater effluent with reusable magnetically separable 
ion-exchange particles

http://www.bwstiftung.de
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Research

BIBS - Exporting Vocational Training in Urban Water  
Management to India 

The overall objective of the project is to develop a susta-
inable German-Indian partnership assigned with the task to 
train employees working in the field of environmental tech-
nology. 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 modified 
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 knowledge of oc-
cupations 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 respon-
sive both to the training requirements as well as to the cul-
tural 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 waste-
water treatment plants. Additionally, there is the special chal-
lenge 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, phy-
sical models and virtual models (eg 3D simulations in the 
ServLab) in order to qualify the target group in terms of acti-
on-oriented teaching.

Financing Institution:

Bundesministerium für Bildung und Forschung (BMBF)

Contact:

Dipl.-Ing. Peter Maurer
Zaheer Shariff, M.Sc. 

Project partner:

VESBE e.V., Hennef
Universität Stuttgart, Institut für Arbeitswissenschaft  und 
Technologiemanagement (IAT)

Duration:

06/2013 – 5/2017

Figure:BIBS modular curriculum

Figure: Publication: „Modernization of Vocational  
Education and Training in Water Management“
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Experise and consulting

Diffusor tests - oxygen input and pressure loss measu-
rements in pure water 
Client: Geoteck-Tierre S.R.L., Casazza, Italy

Diffusor tests - oxygen input and pressure loss measu-
rements in pure water
Client: Schüth GmbH, Schotten

Determination of the current load cases and capacities 
of Stuttgart‘s sewage treatment plants
Client: Eigenbetrieb Stadtentwässerung (SES), state capital 
Stuttgart

Scientific monitoring of the management of trifluoro- 
acetate loads in the Bad Wimpfen plant’s waste water
Client: Solvay Fluor GmbH, Bad Wimpfen

Study to determine the German market for sewage 
sludge ash (KSA) as fertilizer

Client: IDM Südtirol/Alto Adige, Bolzano, Italy

Figure:Virtual 3D 
learning environ-
ment

Abb.:Physical Model

Figure:
Training of Indian 
trainers at ISWA
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Contact

Dipl.-Ing. C. Meyer, Regierungsbaumeister

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

Scientists

Dr.-Ing. Juliane Gasse

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

Dipl.-Ing. Martina Hertel

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

Dipl.-Ing. Cristina Monea

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

Dipl.-Ing. Volker Preyl

Phone:  +49 711/685-63702
Fax:  0711/685-63729
E-Mail:  volker.preyl@iswa.uni-stuttgart.de

Dipl.-Ing. Tobias Reinhardt

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

Laboratory

Leiterin:
Heidi Hüneborg

Phone:   0711/685-63728
E-Mail:  heidi.hueneborg@iswa.uni-stuttgart.de

Technical staff

Harald Duvinage
Regina Görig
Bärbel Huber
Harald Müller

Meanwhile quittet:

Dipl.-Ing. Asya Drenkova-Tuhtan, M.Sc.
Dipl.-Ing. Michael Seeger
Zaheer Ahmed Shariff, M.Sc. 
Pengfei Wang, M.Sc.
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It will all come out in the wash

At the department IWT (Industrial Water and Wastewater 
Technology), we specialize in refining internal plant pro-
cesses 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 in-
dustrial process as well as integrated solutions in the manu-
facturing 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 loca-
lize water consumption, wastewater amount and dirt load 
accruement points.  In order to determine the dirt loads 
accumulated during the manufacturing process, partial  
wastewater flows are sampled and the relevant parameters 
are then analyzed. After consulting with the respective com-
pany, the tap water quality required for the production pro-
cess can be specified, in order to minimize fresh water con-
sumption. 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 sub-
sequent 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 syste-
matic procedures and many years of experience we are 
able to represent our customers with new sustainable solu-
tion and potentials.
Research topics::
• Process and production integrated environmental  

protection
• Treatment and reuse of process water e.g. in the auto-

mobile industry
• Adsorption processes in industrial water and waste- 

water technology, e.g. in the textile industry
• Advanced oxidation processes (AOP) and photo-oxida-

tion processes
• Reduction of lipophilic substances in the food and cos-

metics industries
• Biological and chemo-physical treatment of industrial 

wastewater
• Aerobic and anaerobic degradation tests
• Testing Centre of the German Institute for Construction 

Technology (DIBt)
• International Consulting and export-oriented research 

for example Middle and South America

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 pharma-
ceutical industry, the chemical as well as the metal and au-

tomobile industry. Alongside plant internal solutions we also 
create decentral as well as central solutions by developing 
extensive purification processes for the treatment of indus-
trial 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 processes. 
For example we are developing adaptable modular pro-
cesses for the aftercare operations of landfills at reduced 
leachate levels and toxic concentrations. Therefore the use 
of carbon adsorption processes and membrane processes 
play an essential role in our work.  As an alternative to those 
techniques, advanced oxidation processes (AOP) become 
more established and are thus also part of our research, 
in particular photocatalytic and photo-oxidative treatment of 
water and wastewater.  Here at the IWT department we also 
deal with topics such as water and waste recycling as well 
as saving resources. Exemplary is our expert’s assessment 
of industrial residues as alternative fuel in the cement in-
dustry as well as the sludge incineration in cement plants.

Our department is an official control center of the “Deut-
sches Institut für Bautechnik (DIBt)” in Berlin which is re-
sponsible for controlling plants for the limitation of hydrocar-
bons in wastewater including mineral oils.
Our department also offers lectures in the following courses: 
Civil Engineering, Environmental Engineering, Process En-
gineering, WAREM (Water Resources Engineering and Ma-
nagement) and WASTE (Air Quality Control, Solid Waste 
and Wastewater Process Engineering).
We also offer the courses at different universities abroad, 
e.g. to Brazil and cooperates with Latin American facili-
ties. Which enables such programs as the cooperation of 
the Universidade Federal do Parana (UFPR) and the na-
tional environmental 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 industrial 
environmental protection” was evaluated by the DAAD. 

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”. Since November 2015 exists for students of 
MAUI and of the international M.Sc. WASTE program of the 
University of Stuttgart „WASTE - Air Quality Control, Solid 
Waste and Waste Water Process Engineering“ the possibi-
lity to get the Double Master Degree. Together a study plan 
was developed for both programs. Therefore every year in 
September an exchange of students in both countries can 
occur.

Industrial Water and Wastewater Technology
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Plant development for automated extraction of particles 
from liquids with a low solid content by enrichment and 
drying

According to latest research there are no suitable 
methods for a complete separation of particles from 
liquids with a low solid content such as liquids con- 
taining loaded powdered activated carbon. Within the 
research project “charcoal-proof” in cooperation with 
the Institute for Manufacturing Technologies of Ceramic  
Components and Composites of the University of 
Stuttgart a successful detection of powdered activated 
carbon by thermogravimetry and helium pycnometrie 
was possible. To gain enough solids as sample for these  
analysis methods a suitable method for the en-
richment of activated carbon particles is required. 
Furthermore enrichment of other solids from suspen-
sions with a lower solid content can be of interest. 

The project goal is to develop a compact and marketable  
enrichment device for the extraction of solids from 
liquids with a very low solid concentration by using 
membrane separation technology. An automated ope-
ration to increase the economic efficiency for users is 
intended. Fields of application are laboratory analy-
tics and recovery of valuable resources in general.

The required parameters for the development of a  
filtration and drying unit are determined by accompo-
nied laboratory analysis during operation of the pilot 
device. To increase the efficiency of the enrichment 
process gradually, support by modellings are done 
by projectpartner SAG-Ingenieur GmbH during the 
project. On the basis of computational fluid dynamics 
(CFD) the geometry of the filtration unit will be ad-
justed on various procedural requirements by project 
partner novoflow GmbH. Following this a prototype 
will be produced. The ISWA will operate the research 
device during the entire project period and later the 
prototype. Meanwhile various procedural methods will 
be performed on the enriched particels to conserve  
substances during the drying process as effectively  
as possible. The dimensioning of the filtration and 
drying unit will be based on research results of  
selected measurement methods to characterize 
membrane materials and particels which are relevant 
to the process as well as the modelling. The construc-
tion and installation of the enrichment device will 
be completed with both units, technical linking and  
integration of the process controll.

Research

Turbidity-independent photocatalytic reactors using  
active light induction

Photocatalytic water and wastewater treatment is a promi-
sing technology for the oxidation and removal of persistent 
organic pollutants, which simply works with light and reusab-
le catalysts. Suitable photocatalysts are mostly semiconduc-
tors or transition metal oxides, where the energetic resistan-
ce of the band gap can be overcome by UV radiation. This 
can lead to an electron transfer causing electron-hole pairs, 
which initiate redox reactions at the surface. The hereby ge-
nerated hydrogen and hydroxyl radicals are able to oxidize 
or reduce pollutants in water. One of the most limiting factors 
of this technology is the loss of light through the water body 
during irradiation as well as the loss of suspended catalyst 
(nano-)particles. 

Aim of this network project is to design and develop an in-
novative reactor concept, with photocatalysts being immobi-
lized on light-transmissive carrier materials. The photocata-
lysts can absorb the light, which is directly coupled into the 
pre-treated carrier materials by laterally attached LED modu-
les and does not have to pass the water body. Accordingly, 
the photocatalytic coating requires a very high stability and 
sufficient translucence. This concept allows realizing very 
compact reactors with a relatively large ratio of immobilized 
photocatalytic surface to reactor volume. 

Financing Institution:

AiF Projekt GmbH, Central Innovation Programme for SME, funded 
by the Federal Ministry for Economic Affairs and Energy (BMWi)

Contact:

Dipl.-Ing. Nikolai Otto
Dr.-Ing. Uwe Menzel

Project partner:

Institute for Manufacturing Technologies of Ceramic Components 
and Composites (IFKB), University of Stuttgart, Leiblein GmbH, 
Lightpanel GmbH

Projektlaufzeit

10/2016 – 09/2018
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Research

Financing Institution:

AiF Projekt GmbH, Central Innovation Programme for 
SME, funded by the Federal Ministry for Economic Affairs 
and Energy (BMW)

Contact:

Dr.-Ing. Uwe Menzel
Dr.-Ing. Sebastian Platz

Project partner:

Institut für Fertigungstechnologie keramischer 
Bauteile (IFKB) der Universität Stuttgart, novoflow 
GmbH Umwelt- und Filtertechnik, Rain am Lech, 
SAG Süddeutsche Abwasserreinigungs-Ingenieur 
GmbH, Ulm

Duration

11/2015 – 01/2018

Photocatalytically active coatings for energy efficient 
water treatment in model-based reactors

Major tasks of this joint project are the development and im-
provement of TiO2 photocatalysts immobilized on ceramic 
substrates. Different coating technologies, such as thermo-
cinetical suspension plasma spraying, atmospheric plasma 
spraying, sol-gel or physical vapour deposition, were applied 
and compared regarding photocatalytic activity and coating 
layer stability. Part of this project was also the scale-up from 
a model-based laboratory scale reactor type with front-side 
illumination to pilot plant scale, as well as the development of 
a solar photocatalytic reactor type. 

Figure: Experimental setup for photocatalyst testing

Figure: Samples with methylene blue solutions before (right 
side) and after (left side) photocatalytic treatment

Financing Institution:

AiF Projekt GmbH, Central Innovation Programme for SME, funded 
by the Federal Ministry for Economic Affairs and Energy (BMWi)

Contact:

Dipl.-Ing. Nikolai Otto
Dr.-Ing. Uwe Menzel

Project partner:

Institute for Manufacturing Technologies of Ceramic Components 
and Composites (IFKB), University of Stuttgart, Leiblein GmbH

Duration

10/2014 – 09/2016
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Research

Development of a detection method for the proof of  
activated carbon in wastewater effluents and other  
wastewater samples

Currently more and more urban wastewater treatment plants 
add powdered activated carbon (PAC) in order to eliminate 
micropollutants from their effluent streams. For this purpose 
huge amounts of PAC are needed constantly. Additional se-
paration stages such as sedimentation tanks and filters are 
used to remove the loaded PAC. It is assumed that a small 
fraction cannot be hold back and thus will reach the receiving 
water body. But until now no proof method is available to 
quantify the activated carbon content in presence of other 
organic wastewater solids such as microorganism (active 
sludge) and COD.

This research project focuses on the development of a new 
quantitative detection method for the proof of activated car-
bon in wastewater effluents and other wastewater samples. 
Two possible methods have been identified for this purpose: 
Thermogravimetric analysis (TGA) und Helium gas pycno-
metric analysis. First analyses with the TGA have been done 
since the year 2010 already. But still there is a high demand 
to simplify the handling and to increase the accuracy. Also 
the possibility to differentiate activated carbon and other or-
ganic solids by using the specific true density will be exa-
mined. For this purpose a Helium gas pycnometer will be 
used. Ultimately both methods will be compared against 
each other by giving their advantages and disadvantages. 

Figure: Thermogravimetric analysis and  
Helium gas pycnometer

Financing Institution:

Ministerium für Umwelt, Klima und Energiewirtschaft Ba-
den-Württemberg

Contact:

Dr.-Ing. Uwe Menzel, 
Dr.-Ing. Sebastian Platz

Project partner:

Institut für Fertigungstechnologie Keramischer Bauteile 
(IFKB) der Universität Stuttgart

Duration

012015 – 05/2016
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Research

The official inspection office, responsible for carrying 
out practical tests at different plants to ensure 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 de-
partment) was then appointed as the official inspection of-
fice. The department is responsible for carrying out practical 
tests at different plants to ensure the reduction of hydrocar-
bon in wastewater containing mineral oil.

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

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

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

Contact:

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

Project partner:

Nationales Umweltschutzzentrum der Industrie
(SENAI) in BlumenauFinancing Institution:

Deutsches Institut für Bautechnik (DIBt), Berlinl

Contact:

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

Trace substance analysis of swimming pool water - 
estimation of the potentials of biological soil filters
Client: EKO-PLANT Entwicklungs- und Betriebsgesellschaft 
für ökotechnische Anlagen mbH (2017)

Study on the removal of trace substances, per- and  
polyfluorinated chemicals (PFC) using sustainably  
activated carbon at the sewage treatment plant of the 
community Baden-Baden - Sinzheim
Client: Eigenbetrieb Umwelttechnik Baden-Baden (2017)

Investigation of a DynaSand-filter for powder activated 
carbon separation
Client: Nordic Water GmbH (2017)

Investigation of activated carbons produced by the  
PYREG-process
Client: Eigenbetrieb Umwelttechnik Baden-Baden (2017)

Feasibility study for the optimization of the cooling  
water treatment of the High Performance Computing 
Center of the University of Stuttgart (HLRS) regarding 
the reduction of environmental impacts
Client: Ministerium für Umwelt, Klima und Energiewirtschaft 
Baden-Württemberg (im Rahmen der Landesstrategie 
„Green IT 2020) (2016)

Laboratory test series for the treatment of process water 
with regard to decarbonisation by acid addition

Client: Knauf Gips KG (2016)

Consulting

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

Phone:  +49 711/685-65417
Fax:  +49 711/685-63729
Handy:  0172/7303330
E-Mail: uwe.menzel@iswa.uni-stuttgart.de

Scientists

Dr.-Ing. Karen Amaral

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

Dr.-Ing. Daniela Neuffer

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

Dipl.-Ing. Nikolai Otto

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

Laboratory

Silvia Brechtel, CTA

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

IMeanwhile quittet:

Dipl.-Ing. Bettina Krucker
Dr.-Ing. Sebastian Platz, M.Sc.
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Urban Drainage

The Department of Urban Drainage deals with all ques-
tions concerning the management of storm- and waste-
water flows in residential areas

For many years, the main target of urban drainage was the 
fast and safe drainage of all forms of runoff from residenti-
al areas. In the 1970s it was mainly the pioneering investi-
gations by Prof. Krauth at ISWA that led to the conclusion 
that stormwater runoff also requires treatment. This resulted 
in the construction of storage tanks within combined sewer 
systems with a subsequent treatment in the wastewater tre-
atment plant.

Nowadays, the introduction of new drainage concepts and 
new technological possibilities allow a more differentiated 
handling of stormwater runoff in residential areas. Examples 
are near-natural rainwater management, the separate col-
lection and treatment of differently polluted surface runoffs 
as well as the real time control of flows within the sewer 
networks. As a result, urban drainage systems are gaining 
considerable importance for the control of water and material 
flows in residential areas. In addition, climate change is ex-
pected to lead to an increased number of extreme precipita-
tion events, leading to an increased importance of inner-city 
flood protection in urban drainage concepts. 

In order to deal with these challenges comprehensively in re-
search and teaching, the working area „Urban drainage“ was 
founded in 2009. Methodically, the research in this areas is 
based on the two main fields of measurement and numerical 
simulation. 

Research topics: 

• Interactions between groundwater and drainage 
systems

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

• Real time control of discharges and pollutant loads in 
sewer systems

• Treatment of highly polluted street runoff
• Handling of infiltration water
• Collection and evaluation of measurement data from 

drainage systems
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Pilot Study: Optimizing Stormwater Management in the 
Area of the Wastewater Association Mittleres Jagsttal

Within the parent funding „Aktionsprogramm Jagst“ to im-
prove the water quality and ecological status of the river 
Jagst, this project aims to improve the management of com-
bined sewer systems based on measured data.

The study area is the catchment of the wastewater union 
Mittleres Jagsttal. This area is drained almost completely 
in a combined sewer system. Containing 15 combined se-
wer overflow (CSO) tanks, six combined sewer overflows 
(CSOs) and one stormwater tank, the area provides a good 
basis for optimization. In all tanks the filling and overflow 
behavior is monitored automatically based on water level 
measurements. Additionally magnetic-inductive outflow 
measurements record the continuation flow in ten of the 
CSO tanks.

The objective of this project is to use the data that is alrea-
dy documented to operate urban drainage systems more 
economically and to reduce their environmental impact. 
The optimization of continuation flows is usually based on 
simulations. Whereas this project is aimed to develop an in-
novative approached based on measured parameters. This 
way measured information is replacing the most uncertain 
parameters of these simulations.

The first optimization goal is to reduce the overflow volume 
of the entire system. In an additional approach, we imple-
ment waterbody specific requirements to develop a catch-
ment specific overflow distribution. To be able to include 
catchment specific information on the overflow quality, we 
conduct an 18 months measurement campaign with online 
UV/Vis spectrometers. To reconstruct the spatial and tem-
poral variations of rainfall on the overflow behavior of the 
system, four rain gauges record precipitation continuously.
Furthermore, the GefaÖ investigates the influence of CSO 
on the receiving water body.

The aim is to develop an approach to optimize combined 
sewer systems based on measured data. This approach 
will be applicable to other catchments and will enhance an 
economical and environmental management of combined 
sewer systems.

Research

Financing Institution:

Ministry of the Environment, Climate Protection and Energy Sec-
tor Baden-Württemberg

Contact:

Dr.-Ing. Harald Schönberger
Dr. Ulrich Dittmer
Yannic Brüning, M.Sc.

Project partner:

AZV Mittleres Jagsttal
RP Stuttgart
UFT Umwelt und Fluid-Technik Dr. H. Brombach
Lieb Ingenieurberatung
Gesellschaft für angewandte Ökologie und Umweltplanung 
(GefaÖ)

Duration

12/2016 – 11/2019

Figure: Tipping bucket flushing a CSO tank



62

Chair for Sanitary Engineering and Waterrecycling

Institute Report 2016 - 2017 • Institute for Sanitary Engineering, Water Quality and Solid Waste Management, University of Stuttgart

Research

Utilization of the measured discharge activity of com-
bindes sewer overflows for performance review and 
improved system planning

In order to monitor the proper operation of combined  
sewer overflows and their performance, more and more 
measurement data is collected, evaluated and docu-
mented in annual reports. In the long term, these data 
should also contribute to more effective action plan-
ning in the sense of „rolling planning“. However, initial  
experiences show significant deviations between the 
actual behaviour on the one hand and the results of 
pollution load simulations on the other. Operators and  
authorities are uncertain about how to deal with this situation.  
In particular, the following questions arise:

• To what extent are deviations unavoidable and  
uncritical?

• How can the simulation be adapted to the observed  
behaviour?

• What effort is required for this?
• To what extent can this increase the cost-benefit ratio of 

planned measures?

These questions will be dealt with in the project. The aim 
is to show how the pollution load calculation on the basis 
of measured data can be improved in such a way that the 
actual behaviour of combined sewer systems can be re-
produced realistically. The relevant interrelationships are  
systematically analysed in a simulation study. The core 
of the project is a pilot study. The practical feasibility, the  
required effort and the achievable savings are investigated 
using the example of a wastewater association. Based on 
the results, the methodology will be adapted and further 
developed.

Financing Institution:

Ministry of the Environment, Climate Protection and Energy  
Sector Baden-Württemberg

Contact:

Dr.-Ing. Harald Schönberger
Dr.-Ing. Ulrich Dittmer
Dipl.-Ing. Christian Klippstein

Project partner:

Wastewater association Weißach- und Oberes Saalbachtal

Duration

10/2015 - 05/2019

Rainwater treatment concept of the wastewater  
association Weißach- and Oberes Saalbachtal in Bretten

Verification, reorganization and optimization of the rain-
water treatment concept by recalculation with a pollution 
load model, hydraulic calculation of the association se-
wers, itemization for the rainwater treatment and discharge 
systems, comparison with the data of the association and 
review of individual solutions of the association.

Financing Institution:

Wastewater association Weißach- und Oberes Saalbachtal

Contact:

Dr.-Ing. Ulrich Dittmer
Dipl.-Ing. Christian Klippstein

Project partner:

Wastewater association Weißach- und Oberes Saalbachtal

Duration

01/2016 - 02/2020
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Research

Development of a robust sensor to identify particle 
loads and particle properties in the sewer system and 
in the waterbody

Besides the ongoing progress in Wastewater Treatment, 
many rivers and lakes are still contaminated with pollutants 
and therefore will not reach the desired conditions clai-
med by the EU Water Framework Directive. An essential 
reason are suspended solids from discharged stormwater 
and combined waste water of urban areas. Those emissi-
on influence the aquatic ecosystems and are highly cont-
aminated with pollutants (i.e. heavy metals, PAH, MTBT). 
There is a lack of robust, reliable, affordable and especially 
low-maintenance sensors for a metrological monitoring. 
However one measure for resource and energy efficiency 
in Rainwater Management is a quality based control of the 
waste water flows during wet weather that allows the real 
time separation depending on the contamination level. Here 
as well the implementation obstacle is the availability of  
reliable sensors that provide failsafe, reliable and high- 
resolution data. The aim of this project is to develop a sen-
sor that fills the mentioned gap in the available technology. 
Next to the load of particles, this sensor also will be able 
to roughly identify key properties of the particles such as 
density and the particle size distribution.

Financing Institution:

Federal Ministry of Education and Research (BMBF)

Contact:

Dr.-Ing. Harald Schönberger
Dr.-Ing. Ulrich Dittmer
Dipl.-Ing. Philipp Baum

Project partner:

NIVUS GmbH

Duration:

07/2016 - 06/2018

Multi-objective optimization of stormwater networks 
considering the concept of decentralization

Storm sewers are vital urban infrastructures, which directly 
influence the public economy, health, and welfare. Traditi-
onal stormwater management systems rely on centrally or-
ganized infrastructure. To deal with forthcoming challenges 
such as climate change, the rapid growth and shrinking of 
cities and water scarcity, water infrastructure needs to be 
more flexible, adaptable and sustainable.

New concepts for decentralized solutions accompanying 
the new technological advances in decentralization open 
up a variety of alternatives to deal with the mentioned chal-
lenges. A number of restrictions make the implementation 
of fully decentralized systems difficult especially in urban 
centers and in developing countries. Recent literature sug-
gests hybrid solutions, which combine the advantages of 
centralized and decentralized systems, as the most prac-
tical solution for cities in future. Therefore, there is a need 
for robust methodologies to assess the performance of all 
systems: decentralized, hybrid and centralized. The transiti-
on of traditional urban water systems towards decentralized 
solutions has significant effects on the remaining central 
water networks. This needs to be included in a comprehen-
sive assessment. 

However, in developing countries, where centralized infra-
structures do not yet exist, there is also a chance to ‚le-
apfrog‘ that centralized step directly to hybrid solutions. 
Leapfrogging theory proposes that developing countries 
may be able to skip older versions of technology and avoid 
developed countries’ path to industrialization with its env-
ironmentally degrading legacy- 

The aim of the this project is to develop a simulation-op-
timization framework to investigate the optimum solution for 
stormwater management, particularly in developing coun-
tries using the notion of decentralization in connection with 
the economic, environmental aspects and resilience of the 
system.

Financing Institution:

BMBF-DAAD-Sustainable Water Management Scholarship

Contact:

Prof. Dr. Wolfgang Nowak (IWS)
Dr.-Ing. Ulrich Dittmer
Amin Ebrahim Bakhshipour, M.Sc.

Duration:

03/2016 - 06/2019
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Overall, the studie should provide a better understanding 
of the substance-specific and hydraulic processes in com-
bined sewer systems thus make an important contribution to  
closing the knowledge gap between emitted volume and 
concentration from combined sewer systems and provide 
basic information on the implementation of an optimal real 
time control in combined sewer systems.

Figure: Online-Quality sensor

Research

Potential of pollution based real time control in com-
bined sewer systems: Chances and challenges of online 
quality measurements

Control strategies in sewer systems effectively reduce emis-
sions from combined sewer overflows and allow the rigid  
sewer system to adapt to changing boundary conditions with 
comparatively little effort. Various research studies have 
shown that, especially in the context of the European Water 
Framework Directive as well as changing boundary condi-
tions due to climate and demographic changes, real time 
control of sewer systems offers an effective opportunity to 
improve the receiving water quality in Germany. However, 
the potential of real time control to mitigate the impacts of 
combined sewer overflows is still not used in practice: most 
drainage systems are operated with little or no control. One 
of the reasons for this is that there are still many unknowns 
considering real time control: in particular, the relationship 
between the reduction of overflow volumes and emitted 
loads has not been examined sufficiently. The few implemen-
ted sewer control strategies are based almost exclusively  
on water level and flow measurements and thus aim at mi-
nimizing overflow volumes. However, minimizing overflow  
volumes does not necessarily result in minimizing discharged 
loads and ecological impacts on the receiving waters. Using 
high-resolution quality and hydrometric data from combined 
sewer overflow tanks in Germany these relationships will be 
observed more closely in this project.

Therefore, extensive load analyses are an important part of 
the research project. Based on the broad online data basis 
of two combined sewer overflow tanks in Germany, different 
control strategies will be developed and their effectiveness in 
terms of reduction of emitted volumes and pollutant loads will 
be investigated. The possibilities and limits of quality-based 
flow control in the combined sewer system will be assessed. 
Using measured volumes and loads instead of simulated 
time series as input for the simulation of the sewer system 
real time control brings the advantage that phenomena that 
can be parameterized and displayed only insufficiently in mo-
dels (e.g. first flush effects or local precipitation variability)  
are taken into account in the real measurement data and 
thus misinterpretations can be avoided.

The second important section of the thesis is an integrated 
modeling study that takes into account uncertainties. The 
aim is to develop a comprehensive picture of the efficiency 
and effectiveness of different sewer control strategies regar-
ding receiving water quality.
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Financing Institution:

Deutsche Bundesstiftung Umwelt 

Contact:

Prof. Dr. rer. nat. habil Jörg W. Metzger
Dr.-Ing. Ulrich Dittmer
Anna Bachmann-Machnik, M.Sc.

Duration

07/2016-06/2019

Research

Figurer: Schematic representation of a fictitious catchment area to investigate the potential  
of quality-dependent discharge control
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Investigation of pollution and treatability of urban 
runoff from an industrial area

Urban Stormwater runoff can be highly contaminated 
and can have a significant negative impact on the quality 
of receiving water bodies. The objective of the European  
Water Framework Directive is a good ecological as well 
as chemical status of surface waters and groundwater. 
To achieve this, the treatment of urban stormwater runoff 
prior to the discharge any receiving water body becomes  
inevitable in many cases.

At the federal level in Germany there will be a new  
technical guideline concerning the treatment of stormwater 
and combined sewage is in preparation. This new guideline 
will introduce a new parameter to determine whether storm-
water treatment before the discharge into the environment 
is needed. The new parameter (AFS63) refers to the fine 
fraction of suspended solids (smaller than 63 µm). Most of 
the pollutants as well as heavy metals that occur in storm-
water runoff are particle bound. The limitation to the fine 
fraction of suspended solids takes into account that in this 
fraction the contamination with pollutants is disproportiona-
tely high. 
Within this study a stormwater treatment facility, located at 
an industrial area in the city of Freiburg, is monitored to 
investigate the following issues:

• appearance of AFS63 as well as the associated heavy 
metals and organic micropollutants within ubran runoff

• connection between selected pollutants and the indica-
tor parameter AFS63

Therefore rain events are sampled volumeproportional 
and the particles are further analysed for their pollution 
within different particle size fractions (< 63μm, < 125 μm,  
< 250 μm, < 2000 μm). 

Financing Institution:

Ministry of the Environment, Climate Protection and the Energy 
Sector Baden-Württemberg

Contact:

Dr.-Ing. Harald Schönberger
Dr.-Ing. Ulrich Dittmer
Dipl.-Ing. Philipp Baum

Duration

01/2016 - 04/2018

Figure: Clear water discharge after sedimentation  
process

Research
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Study to reduce micro pollutant emissions from the  
wastewater system into the river Körsch

Aim of this study is to investigate and asses technological 
measures to reduce the emission of micro pollutant loads 
from the sewer system into the upper river Körsch. Within 
this approach, the entire wastewater system, consisting 
of the wastewater treatment plant (WWTP) and the sewer 
system including the combined sewer overflows (CSO) is 
evaluated in an integrated approach. 

In the first step, the micro pollutant emissions of the WWTP 
Möhringen and Plieningen of the state capital Stuttgart 
were investigated. Representing different physico-chemical 
properties and different entry pathways (wastewater, storm-
water, surface runoff) 69 substances were chosen for the 
analysis.

The results show that the substances found in the surface 
water/wastewater system differ greatly in their occurrence 
and fate depending on their origin. For 20 substances, the 
load emissions by CSOs were found to be greater than 
from the WWTP effluent. Commonly practiced dry weather  
investigations greatly underestimate the load of sub-
stances originating from surface runoff. Ten of these sub-
stances exceeded environmental quality standards (EQS) 
of the German surface water ordinance. The substances  
Diclofenac, Terbutryn, Mecoprop, Fluoranthen and  
Benzo([a]pyren exceeded the annual average concen-
tration (AA-EQS). The polycyclic aromatic hydrocarbons 
(PAH) Benzo[b]fluoranthen, Benzo[k]fluoranthen and  
Benzo[ghi]perylen exceeded the maximum allowable con-
centration (MAC-EQS) significantly in all measurement 
locations.

To achieve a good chemical status of the receiving  
water, an improvement of the WWTP is not sufficient. 
Only a combination of measures on the WWTP and in the  
sewer system can lead to a significant reduction of micro 
pollutants in the river Körsch. The biggest global load  
reduction could be achieved with advanced treatment tech-
nologies on the WWTP in combination with a real time flow 
control. However, this scenario has also been proven as 
the most expensive. Regarding the PAH, not even a com-
bined approach would lead to accordance with the EQS. 
Only measures at the source of the pollution would result in 
a significant improvement.

Financing Institution:

Ministry of the Environment, Climate Protection and Energy  
Sector Baden-Württemberg and 
City of Stuttgart, Wastewater Utility

Contact:

Dr.-Ing. Harald Schönberger
Dr. Ulrich Dittmer
Dipl.-Ing. Marie Launay

Project partner:

City of Stuttgart, Wastewater Utility
iat – Ingenieurberatung für Abwassertechnik
InfraConsult – Gesellschaft für Infrastrukturplanung mbH

Duration

01/2012 – 11/2016

Figure: discharge point in rainy weather

Figure: discharge point in dry weather

Research
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Expertise and consulting

Dr.-Ing. Ulrich Dittmer, Akad. Oberrat

Phone:  +49 711/685-69350
Fax:  +49 711/685-63729
E-Mail:  ulrich.dittmer@iswa.uni-stuttgart.de

Scientists

Dipl.-Ing. Philipp Baum
Phone:  +49 711/685-63895
Fax.:  +49 711/685-63729
E-Mail:  philipp.baum@iswa.uni-stuttgart.de

Yannic Brüning, M.Sc.

Phone:  +49 711/685-65439
Fax: +49 711/685-63729
E-Mail: yannic.bruening@iswa.uni-stuttgart.de

Dipl.-Ing. Christian Klippstein

Phone:  +49 711/685-6
Fax: +49 711/685-63729
E-Mail: christian.klippstein@iswa.uni-stuttgart.de

Stipendiary

Anna Bachmann, M.Sc. 

Phone:  +49 711/685-65788
Fax.:  +49 711/685-63729
E-Mail:  anna.bachmann@iswa.uni-stuttgart.de

Amin Bakhshipour, M.Sc.
Phone:  +49 711/685-69349
Fax: +49 711/685-63729
E-Mail: amin.ebrahim-bakhshipour@iswa.uni-stutt-
gart.de

Meanwhile quittet:

Dipl.-Ing. Marie Launay
Mehari G. Haile, M.Sc.

Contact

Basis of calculation and design objectives of 
the general sewerage plan 2015 from the City of  
Laichingen
Customer:

Stadt Laichingen (Alb-Donau-Kreis)

Year

2016

Project management of the preparation of the general 
drainage plan for the city of Reutlingen
Customer:

Stadtentwässerung Reutlingen

Year

2016/2017

Updating of the Manual on Opteration of CSO Tanks
Customer:

DWA (German Water Association), Section Baden-Württemberg

Year

2017

Benchmarking of CSO Activity
Customer:

DWA (German Water Association), Section Baden-Württemberg

Year

2017
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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 as-
pects play the most important roles.

Problems in the area of water supply are approached 
from diverse angles, whereby the methods of subterra-
nean 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 distributi-
on 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 deve-
lopment, 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. Furthermore, 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.

Research topics:

•	 Water catchment and water treatment
•	 Subterranean water treatment for the removal of iron, 

manganese and arsenic Subterranean water treatment 
for the removal 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 drinking 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 wa-

ters and waste 
•	 Optimization of the interactions between indirect 

discharges and sewage treatment plant operation for 
improved water quality management 

•	 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		wastewater	
•	 Transfer, adaptation, and implementation of water and 

wastewater treatment technologies in Southeastern 
Asia and South America

•	 Transition of water infrastructure
•	 Water-body monitoring and management
•	 Coupling	rain	water	harvesting	and	flood	prevention	by	

intelligent storage systems

Water Quality Management and Water Supply
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Sustainable drinking water supply in prospering water 
scarcity regions - Development of decision support 
tools for the achievement of the sustainable develop-
ment goals on the example of a water catchment area 
in Lima/Peru

Objective of the research project TRUST is to develop in-
novative tools, which combine methods of satellite-based 
remote sensing and water balance modelling with strate-
gic decision support tools and concepts of integrated water 
supply and wastewater treatment for sustainable water sup-
ply. These not only allow the measurement of the condition 
of surface water but also the development of socially ac-
cepted concepts for the access to safe drinking water and 
a sustainable wastewater management adapted to local 
conditions.  The method scope to be developed unites the 
expertise of research and practice in natural sciences, engi-
neering and social science and is being tested exemplarily 
in the region of Lima/Peru. The focus is on the catchment of 
Río Lurín, one of three rivers of which Lima, the capital of 
Peru, can draw its water. Several pre-tests are being con-
ducted in Germany, involving the Landestalsperrenverwal-
tung in Saxony. In this context, the aim is to verify regionally 
the correlation of remote sensing data to water quality issu-
es and to ensure a methodical transferability.
Relevanz:
The achievement of the sustainable development goals 
(SDGs)	 of	 the	 UN	 represents	 a	 significant	 challenge	 for	
planning, governance and water management, particu-
larly in prospering regions tackling water scarcity. Water 
shortages in regions that are already struggling with water  

scarcity are even more exacerbated by climate change. 
Regions where the rising demand for water is already well 
above the renewal rate of surface and ground water are 
especially affected, for instance fast-growing urban cen-
ters in arid regions. Simultaneously, the demand for clean 
drinking water, irrigation water and water for the industrial 
sector is increasing. The achievement of the SDGs in the 
water sector requires more interdisciplinary approaches to 
solving outstanding challenges. These include in particular 
the fragmentary monitoring of polluted and overused water 
resources,	the	competitive	pressure	for	finite	water	resour-
ces	and	its	resulting	social	conflicts,	as	well	as	the	inflexibi-
lity of existing infrastructures and planning tools concerning 
the change of framework conditions for water supply and 
wastewater treatment systems.

Tasks:
•	 Development of updated methods for status assess-

ment, the prediction of variation in the qualitative and 
quantitative condition of surface water and the imple-
mentation of management instruments, considering the 
change of climatic and social conditions.

•	 Development and testing of strategies for the negotiati-
on of interests and positions for a future-oriented stra-
tegic	planning	and	conflict	prevention	having	regard	to	
ecological concerns.

•	 Planning of integrated concepts of network-bound 
and modular water supply and wastewater treatment 
systems,	taking	into	account	the	seasonal	fluctuation	of	
the availability of water resources as well as social and 
economic framework conditions.

•	 Establishment of personnel and institutional skills in the 
project region by developing appropriate further educa-
tion and training measures

AP1: Monitoring and hydrological modelling
Contact: Sebastian Sturm (sebastian.sturm@tzw.de)
Participating project partners: TZW: DVGW-Technologie-
zentrum Wasser, Karlsruher Institut für Technologie (KIT): 
Institut für Wasser und Gewässerentwicklung (IWG) und 
Institut für Photogrammetrie und Fernerkundung (IPF), In-
stitut für Siedlungswasserbau, Wassergüte und Abfallwirt-
schaft der Universität Stuttgart (ISWA), Disy Informations-
systeme GmbH, OTT Hydromet GmbH
Abstract: By combining remote sensing (KIT-IPF) and ter-
restrial sensors (OTT and KIT-IWG with Peruvian partners), 
water balance variables and regional characteristics can be 
monitored. These are combined with data on hygienic and 
physico-chemical water quality and risk factors in the catch-
ment area (TZW). The sustainable usability is ensured by 
a central data and metadata management system (Disy).
To regionalise the data local observations are linked with 
remote sensing data and maps for hazard and vulnerability 
are developed. The hydrological modelling and simulation 

Research

Figure: A water reservoir in the upper Lurin valley for storing 
irrigation water for agriculture (C. D. León)
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of	outflow	dynamics,	water	balance	and	water	quality	indi-
cators on different scales will also be incorporated.

AP2: Participative procedures for controlling conflicts 
of objectives
Contact: Christian D. León (christian.leon@zirius.uni-stutt-
gart.de)
Participating project partners: Zentrum für Interdisziplinäre 
Risiko- und Innovationsforschung der Universität Stuttgart 
(ZIRIUS), decon international GmbH
Abstract: Based on a detailed analysis of the engaged par-
ticipants, the interactions between socio-cultural and other 
influencing	 factors	are	analysed	and	an	analytical	system	
model will be developed in order to obtain a comprehension 
of	an	integrated	system	of	possible	conflicts	of	objectives.	
In	consideration	of	the	identified	conflicts,	suitable	dialogue	
formats are developed and exemplary tested in the project 
area. These support both the early communication of con-
cepts developed in other work packages by the participants 
and the establishment of joint solution strategies for susta-
inable water management.

AP3: Concept modules drinking water and wastewater
Contact: Manuel Krauß (manuel.krauss@iswa.uni-stutt-
gart.de)
Participating project partners: Institut für Siedlungswasser-
bau, Wassergüte und Abfallwirtschaft der Universität Stutt-
gart (ISWA), TZW: DVGW-Technologiezentrum Wasser, 
Disy Informationssysteme GmbH, Ingenieurbüro Pabsch & 
Partner Ingenieurgesellschaft mbH

Abstract:	 The	 first	 step	 is	 the	 definition	 of	 zones/clusters	
and	 analysis	 of	 water	 and	 material	 flow	 balances	 within	
and between them. The quality and quantity demand of all 
relevant users of water have to be balanced in and bet-
ween the clusters and afterwards compared with the waste-
water	and	 industrial	water	flows	 in	order	 to	determine	 the	
interdependencies of local water cycles. According to the 
principle „best raw water for best drinking water“, solutions 
are	 derived	 for	 the	 ideal	 use	 of	 all	 available	water	 flows.	
Hence, concepts of modular water supply and wastewater 
treatment are developed that contribute to a more resilient 
overall system, even under extreme climatic conditions. A 
planning and decision tool for risk management in water 
catchment areas is being developed in accordance with the 
concept “Water Safety Plan” of the World Health Organiz-
ation (WHO).

ISWA work packages:

1) The evaluation of the interactions of local water cycles is 
based on the monitoring and balancing of the demands on 
quality and quantity of all relevant water users ((drinking) 
water suppliers, agriculture, industry, tourism, possibly 

others) in the areas of catchment, settlement and cultiva-
tion of the individual zones/clusters. To close local water 
cycles in the zones incorporating the existing treatment op-
tions according to the adapted PINCH-Technology the de-
mands are compared with the qualities and quantities of the 
wastewater	and	industrial	water	flows.	Following	this	step,	
water	flows	can	also	be	exchanged	and	balanced	between	
these zones. The aim is to devise solutions for the ideal 
use	 of	 all	 available	water	 flows	 in	 the	 planning	 area	with	
the priority on „best raw water for best drinking water“. In 
the second step, it will be investigated to what extent water 
can be reused. In the last phase, various reuse options will 
be optimized.

2) Concepts for modular water supply and wastewater 
treatment are developed to enhance the resilience of the 
overall system, particularly in increasingly extreme climatic 
situations (e.g. decrease in rainfall, El Niño, climate chan-
ge). Therefore, the emphasis is on the following objectives 
and aspects:
•	 Assurance of a non-discriminatory drinking water sup-

ply for all inhabitants;
•	 Differentiation of water use according to the purpose;
•	 Multiple use and reuse of (waste) water and closure of 

the water cycle;
•	 Separate collection and treatment of partial wastewa-

ter	flows	(e.g.	black	water	and	grey	water	at	household	
level);

•	 Linking water supply and wastewater treatment at 
decentralised and semi-centralised level (e.g. use of 
treated „grey water“ as industrial water = „supply by dis-
posal“)	in	order	to	increase	the	flexibility,	resilience	and	
sustainability of the overall system;

•	 Recovery and recycling of nutrients contained in waste-
water;

•	 Improving the energy balance of water use by the im-
plementation	 of	 energy-efficient	 wastewater	 treatment	
processes.

3) Evaluation of integrated concept modules: Finally, the 
developed concepts for modular supply and treatment 
are evaluated on different levels on a multi-criteria basis:
1. Evaluation by local stakeholders in workshops (e.g. 

local feasibility, acceptance) (evaluation scenario „Lurín 
local“)

2. Evaluation of the technical feasibility, affordability, legal 
conditions, national immission and emission standards, 
national policy principles (evaluation scenario „Lurín 
national“)

3. Evaluation of the target achievement of the relevant UN 
Sustainable Development Goals, based on the United 
Nations indicator concept (UN 2016) (evaluation scena-
rio „Sustainable Lurín“)

Research
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Research

AP4: Capacity Development
Contact: Heinrich Meindl (h.meindl@decon.de)
Participating project partners: decon international GmbH, 
Universität Stuttgart (ISWA und ZIRIUS), Karlsruher Institut 
für Technologie (KIT-IWG und IPF), Disy Informationssy-
steme GmbH, OTT Hydromet GmbH

Abstract:	In	the	first	stage,	the	identification	of	training	and	
advanced training demands takes place from the perspec-
tive of the operators and water users in close coordination 
with the local project partners. During the second phase, 
appropriate training modules according to the prioritized 
demands are derived and the planning of the implemen-
tation for the third phase is determined. Finally, the elabo-
rated and coordinated training modules will be realised in 
the third phase in cooperation with local organisations (e.g. 
Engineering Chamber, Association of Water Companies, 
Universities).

AP5: Project Management and Coordination 
Contact: Christian D. León (christian.leon@zirius.uni-stutt-
gart.de)

Case studies:
The solution and planning tools for drinking water supply 
and wastewater treatment developed in the project are 
being tested on the example of the region Lima/Peru. The 
research area represents typical aspects of prospering glo-
bal regions characterised by water scarcity and complex 
governance structures on one hand and marginal data and 
partly extreme climatic conditions on the other. Key part-
ner for the planning and implementation of utilisation and 
transfer measures in the region is Centro de Competencias 
del Agua (CCA). Close cooperation is also established with 
the water company SEDAPAL, the National Water Authority 
(ANA)	and	other	scientific	and	governmental	institutions	of	
Peru. For comparative investigations and considerations of 
the transferability of project results, the catchment area of 
a reservoir in Saxony is additionally used. The Landestal-
sperrenverwaltung des Freistaates Sachsen (LTV) supports 
the TRUST project as a practice partner.

Figure 1: Exemplary representation of the interconnection of the identified water flows in the catchment area of the Rio Lurín 
(ISWA
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liquors without the hydromechanical and procedural disad-
vantages	of	 a	 fixed	bed	 (e.g.	 danger	of	 clogging,	 high	hy-
draulic resistance, long contact time), an innovative process 
technology is being developed which quickly mixes in the 
finely	 ground	 clinoptilolite,	 ensures	 sufficient	 contact	 and	
reliably separates the loaded fraction from it. In addition, it 
will be investigated whether this process makes it possible to 
use the removed ammonium as a fertilizer.
The contact reactor to be developed combines three func-
tions:
(1) the removal of ammonium by means of clinoptilolite within 

the shortest possible contact time;
(2) maximum utilization of the available absorption capacity;
(3) the separation of the (almost completely) loaded clinop-

tilolite particles and the return of the only partially loaded 
particles back into the loading process.

In order to technically achieve these functions, the use of 
finely	ground	clinoptilolite	 (grain	size	<200µm)	with	a	 large	
specific	surface	area	is	planned.	By	providing	a	large	contact	
area, a fast sorption process is expected. In addition, a high 
gradient of ammonium and available sorptive sites must be 
maintained in order to achieve fast sorption and high loading. 
This can be achieved by continuous removal of fully loaded 
clinoptilolite and recycling of partially loaded clinoptilolite.

Research

Funding Institution:

Im Rahmen der Fördermaßnahme „GROW – Globale Ressource 
Wasser” im Programm „Forschung für Nachhaltige Entwicklung 
(FONA)” vom Bundesministerium für Bildung und Forschung 
(BMBF) 

Contact:

Koordinator: Christian D. León,  ZIRIUS, Universität Stuttgart
Projektleitung ISWA: Ralf Minke
Koordination AP3: Manuel Krauß
Mitarbeiter: Stephan Wasielewski, Philipp Richter

Project partner:

Universität Stuttgart, Karlsruher Institut für Technologie (KIT), 
TZW: DVGW-Technologiezentrum Wasser (Karlsruhe), decon 
international GmbH (Bad Homburg), Disy Informationssysteme 
GmbH (Karlsruhe), Ingenieurbüro Pabsch & Partner Ingenieurge-
sellschaft mbH (Hildesheim), OTT Hydromet GmbH (Kempten)

Duration

05/2017 - 04/2020

Website

www.trust-grow.de

Funding Institution:

AiF Projekt GmbH, Central Innovation Programme for Medi-
um-Sized Businesses (ZIM), sponsored by: Federal Ministry of 
Economics and Technology

Contact:

Dipl.-Ing. Ralf Minke, Dipl.-Ing. Stephan Wasielewski

Project partner:

Fluidtec GmbH

Duration

09/2017 - 10/2018

Development of a contact reactor for ammonium  
removal from concentrated wastewater with integrated 
classification and separation of sorbent particles accor-
ding to their loading degree 

Ammonium containing wastewater is a major challenge for 
sewage and biogas plants in terms of process technology 
and economy. In particular, the dewatering of anaerobically 
treated municipal, agricultural and industrial (sewage) sludge 
generates liquors containing ammonium in high concentra-
tions. This can be removed by conventional biological pro-
cesses, for which up to 20% of the treatment capacity must 
be used. This results in high running costs, since state-of-
the-art elimination processes are very energy-intensive and 
it is not possible to use the removed ammonium as a fertili-
zer, for example.
Within	the	scope	of	scientific	research,	 it	has	already	been	
proven for the zeolite clinoptilolite and mixtures of clinopti-
lolite and mordenite that ammonium present in low con-
centrations	 (<	 40	mg/L)	 can	 be	 removed	 from	 the	 effluent	
of municipal wastewater treatment plants. Ammonium-rich 
partial streams such as sludge dewatering liquors have not 
yet been the subject of investigations on ammonium remo-
val and nutrient recovery using clinoptilolite. Such a treat-
ment process offers great advantages, because - in contrast 
to conventional biological processes - it is not necessary to 
maintain	a	defined	temperature	and	nutrient	regime	and	con-
tinuous aeration. In addition, the use of clinoptilolite enables 
the subsequent use of the ammonium contained in the turbid 
water as a fertilizer without the need for additional chemicals.
In order to harvest ammonium from sludge dewatering  

Figure: Reactor for ammonium removal from wastewater
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filters	 can	 consist	 of	 pure	 metal	 oxides,	 which	 are	 often	
available	as	fine	powders.	To	avoid	 the	use	of	such	pow-
ders in wastewater treatment, various methods have been 
developed to coat, for example, sand with metal oxide 
surfaces. These methods are essentially based on the 
suspension of thoroughly washed sand in an Fe(III) solu-
tion with the possible addition of NaOH. This suspension 
is heated at high temperature for several hours and then 
washed	 several	 times.	 Furthermore,	 iron	 hydroxide	 filters	
are commercially available (e.g. FerroSorp® from HegoBio-
tec), which are already used in the treatment of sewage and 
raw water, as well as examinations by Nowack and Stone 
(1999a, 1999b, 2006) about the removal of phosphonates 
at goethite are known.

The objective of this project is to investigate previously 
neglected	 filter	 materials	 for	 the	 removal	 of	 environmen-
tally relevant phosphorus-containing compounds from wa-
stewater. These include in particular ortho-phosphate and 
the most important phosphonates PBTC, HEDP, NTMP, 
EDTMP and DTPMP. With the previous project with the 
title “Development of technical methods for the removal of 
phosphonates,	taking	into	account	the	specific	wastewater	
matrix” sponsored by the Willy-Hager-Foundation (also at 
ISWA) there will be an almost complete spectrum of pos-
sible	methods	(precipitation	/	flocculation,	(Photo-)Fenton,	
UV/Fe(II),	 filtration)	 for	 the	 removal	 of	 these	 compounds,	
taking into account the different conditions from several in-
dustries.

In addition to the adsorption capacity for the environmen-
tally relevant phosphorus compounds, the technical appli-
cability	of	filter	materials	depends	very	much	on	 their	ab-
rasion resistance, reactivation and regenerability, i.e., their 
property as a long-lasting adsorbent. In the experiments, 
therefore,	 the	 amount	 of	 loading	 capacity	 of	 the	 filters	 in	
relation to the compounds mentioned is tested not only by 
means of adsorption isotherms. Long-term tests are also 
carried out in laboratory-scale and pilot-scale experiments 
with	continuously	operating,	circulating	filter	columns	with	
regular	backflushing	events,	applied	to	real	wastewater.

Research

Financing Institution:

Willy-Hager-Stiftung

Contact:

Dipl.-Ing. Ralf Minke, AOR
Dr.-Ing. Eduard Rott

Duration

08/2016 – 07/2018

Studies on the removal of phosphonates and 
ortho-phosphate from wastewater using 
metal-containing filter materials

The considerable efforts to reduce the nutrient inputs into 
surface waters, which will become necessary in the context 
of the implementation of the European Water Framework 
Directive, will require a more detailed consideration of the 
phosphorus emissions, as this is the only way to achieve 
the water management objectives with the greatest pos-
sible	 efficiency.	 The	 substance	 group	 of	 phosphonates,	
which are used in many industries such as the textile and 
paper industries, as bleaching stabilizers in drinking water 
treatment as antiscalant or for the hardening stabilization 
of cooling water, is quantitatively relevant. Phosphonates 
are stable in a wide pH range and very persistent against 
thermal and biological decomposition.

Phosphonates are suspected of contributing to the long-
term eutrophication of water bodies. For example, the pos-
sibility of a continuous decomposition to microbiologically 
available phosphates exists by UV radiation from sunlight. 
The oversupply of phosphate is an essential characteristic 
of ecologically unbalanced waters. Phosphate is therefore 
an important target substance for the sustainable improve-
ment of the environmental condition of water.

Phosphonates	 can	 be	 removed	 from	wastewater	 by	 floc-
culation when iron salts are used. The principle here is the 
transfer of the metal into hardly soluble iron hydroxides. 
These	 polar	 flocks	 with	 a	 relatively	 large	 specific	 surfa-
ce serve as adsorbents for the negatively charged phos-
pho-nates.	 The	 flocculation	 process	 can	 have	 essentially	
two disadvantages. Depending on the wastewater, a sludge 
volume of up to 30% of the sample volume can occur (own 
investigations). This sludge must be elaborately separated, 
further treated and disposed of in a further sedimentation 
or	 filtration	 stage.	 In	 addition,	 phosphonates,	 especial-
ly in wastewaters with low water hardness, can complex 
the	 added	 iron	 and	 thus	 prevent	 flock	 formation.	This	 ef-
fect	 can	be	 compensated	by	 increased	flocculant	 dosage	
concentrations,	but	this	leads	to	increased	β-values	(molar	
ratio	of	dosed	flocculant	to	phosphorus	in	wastewater).	For	
phosphonate-containing paper machine wastewater, even 
a	 flocculant	 threshold	 value	 was	 found	 in	 our	 own	 expe-
riments which was so high that it could not be attributed 
to the inhibitory effect of complexation by the phosphonate 
itself. The latter observation shows that due to the complex 
wastewater	 matrix,	 therefore,	 only	 a	 very	 difficult	 control	
over	the	optimal	flocculant	dosage	can	be	present.

One possible alternative, which exploits the relatively high 
adsorption	 affinity	 of	 phosphonates	 on	 metal-containing	
surfaces,	could	be	the	use	of	metal-containing	filters.	Such	
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Phosphonates in detergents and their environmental 
fate – Development of analytical methods and their ap-
plication to samples of surface water, wastewater and 
sediment

Complexing agents for metal cations are used in many 
different	 fields.	 They	 form	 stable	 and	 water	 soluble	 che-
late metal complexes and can, for example, decrease the 
water	hardness	significantly	or	prevent	the	precipitation	of	
calcium carbonate. Complexing agents are widely used in 
detergents, in the textile and paper industry, in cosmetics 
and medicinal products or as antiscalants in membrane 
processes of water treatment. According to the European 
Phosphonate Association, the worldwide production of 
phosphonates in 2012 was 94,000 metric tons.

Phosphonates are anions of the corresponding phosphonic 
acids. Their charge and their spe-cies depend primarily on 
the pH of water and occurring metal cations. Phosphonates 
belong to the group of persistent, small and strongly polar 
to ionic compounds. It must be considered that phospho-
nates exist primarily as metal complexes in natural waters 
(e.g. complexed with calcium and magnesium).

The contamination of the aquatic environment with phos-
phonates is mainly ascribed to wastewater treatment 
plants. Substantial data about their removal in wastewater 
treatment plants, their discharge and fate in the aquatic en-
vironment are currently not well-known. Following the deve-
lopment and validation of adapted sample pretreatment and 
analytical methods, in this project, at two locations over a 
longer	 period,	 data	 about	 the	 concentration	 of	 five	 phos-
phonates (PBTC, HEDP, NTMP, EDTMP and DTPMP) in 
surface water, wastewater, suspended matter and sediment 
samples will be obtained. On the basis of the collected ana-
lysis data, interpretations can be made over the removal 
of phosphonates in water treatment plants and their fate in 
the aquatic environment. Although phosphonates are very 
persistent, a further objective of this project is to investigate 
possible metabolites of phosphonates from natural physi-
cal, chemical or biological processes and their analytical 
detection methods.

The Institute for Sanitary Engineering, Water Quality and 
Solid Waste Management of the University of Stuttgart, as 
subcontractor in this project, is responsible for the collecti-
on of the surface water, wastewater, sediment and suspen-
ded matter samples. Prime contractor and responsible for 
the development and realization of the analysis of these 
samples is the DVGW Water Technology Center (TZW) in 
Karlsruhe.

Funding Institution:

Umweltbundesamt

Contact:

Dipl-Ing. Ralf Minke, AOR, Dr.-Ing. Eduard Rott

Duration

08/2015 – 04/2018

Research

DMDTC: Determination of biodegradability and nitrifi-
cation inhibition by dimethyldithiocarbamate (DMDTC) 
as well as possible influencing factors on these  
processes in real systems

In the districts of Freiburg and Karlsruhe as well as in Swit-
zerland	in	the	canton	of	Basel-Land,	four	considerable	fish	
deaths have taken place in the past two years, which were 
presumably caused by Dimethydithiocarbamate (DMDTC). 
In Germany, this substance is mainly used as a precipita-
ting agent in the wastewater treatment of metal processing 
companies (electroplating plants and printed circuit board 
manufacturers) and presumably causes disturbances in 
the	 nitrification	 stages	 of	municipal	 wastewater	 treatment	
plants,	 which	 leads	 to	 temporarily	 significantly	 increased	
discharge concentrations of ammonium and nitrite and 
consequently to increased oxygen depletion in the recei-
ving waters. In addition, DMDTC can penetrate directly 
into water bodies, where it develops its toxic effects at all  
trophic levels. Within the project, the reasons for these spo-
radic	but	repeated	and	massive	incidents	in	the	nitrification	
stages of wastewater treatment plants are to be completely 
identified	in	order	to	be	able	to	take	effective	precautionary	
and protective measures for the discharge of DMDTC- 
containing commercial and industrial wastewater in the  
future. This is to take place in a two-stage project.

In	 a	 first	 phase,	 the	 conceivable	 influencing	 variables	
which	 can	 contribute	 to	 the	 nitrification-inhibiting	 effect	
of the DMDTC and its degradability or elimination under  
wastewater treatment plant conditions will be systematically  
checked,	 quantified	 and	 evaluated	 by	 means	 of	 compre-
hensive test series and static short-term tests.

In a subsequent second phase, the results obtained will 
be examined under realistic conditions in continuously 
operated model wastewater treatment plants, the relevant 
boundary conditions will be narrowed down further and ty-
pical critical and non-critical loading situations will be si-
mulated. Ultimately, the project serves to derive effective 
precautionary and protective measures from the knowled-
ge of the behaviour of DMDTC with regard to degradation 
and	nitrification	 inhibition.	This	applies	 in	particular	 to	any	
necessary	in-house	pre-treatment	and/or	specifications	for	
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an unproblematic and safe discharge regime with regard 
to concentrations and loads for wastewater containing 
DMDTC.

At least temporarily, the degradation of sustainability is 
often	compensated	by	different	measures	 (e.g.	 intensified	
fertilizer usage). In addition, despite initially positive socio- 
economic effects, farmers tend to become indebted and  
impoverished in the medium and long term as a result of 
the high effort required. This is because critical thresholds 
are exceeded which cause a sustained change of socio- 
economic and ecological systems („tipping points“).  
Moreover, the causal interactions are not linear, which 
makes	their	prediction	difficult.

Primary objective of the research project is to develop an  
integrated tool for decision support of the local administration  
for	 the	 identification	 and	 management	 of	 secure	 scopes	
for land management in the Southeast Asian Uplands.  
Embedded in an intense public participation, the aim is to 
identify	and	model	all	relevant	factors	influencing	land	use	
systems, considering uncertainties.

For this purpose, within one year workshops will be held in 
Germany and Thailand to identify research partners. In co-
operation with the research partners, an integrated model 
concept for the interdisciplinary analysis of tipping points 
during land use changes will be developed, as well as a fea-
sibility study (University of Hohenheim) and a stakeholder  
analysis (Humboldt University of Berlin) will be carried out.

Finally, a research proposal will be jointly developed 
with the German and Thai partners and submitted to the  
German Federal Ministry of Education and Research.

SOS-Uplands - Safe operating space in mountainous 
regions of SE Asia: Identification and management 
of critical thresholds in land-use intensification and  
biodiversity

Subproject: Water management

The upland regions of mainland Southeast Asia are  
currently facing a dramatic shift from subsistence cultivation  
to intensive, market-oriented cultivation. Although this 
development has a positive impact on the standard of  
living of the people, it leads to a massive loss of biodiversity 
and impairment of ecosystem functions. For example, land-
use changes result in very high erosion rates, which cause 
soil degradation, water pollution and usage restrictions for  
drinking water or habitat loss for aquatic organisms. 

Figure: Intensified land management leads to high erosion rates 
in the study area (Photo: M. Krauß)

Financing Institution:

Bundesministerium für Bildung und Forschung (BMBF) 

Contact:

Subproject Management: Silke Wieprecht (IWS)
Staff: Neda Azizi, Margot Doucet (IWS), Manuel Krauß, Bertram 
Kuch, Markus Noak (IWS)

Project partner:

Universität Hohenheim (Stuttgart), Leibniz Universität Hannover, 
Humboldt Universität zu Berlin, Naresuan Universität (Thailand), 
Kasetsart Universität (Thailand), Land Development Department 
(Thailand), Khon Kaen Universität (Thailand), Chulalongkom Uni-
versität (Thailand), Ubon Ratchathani Universität (Thailand)

Duration

06/2017 - 05/2018

Research

Funding Institution:

Ministerium für Umwelt, Klima und Energiewirtschaft  
Baden-Württemberg

Contact:

Dr.-Ing. Harald Schönberger, Dipl.-Ing. Ralf Minke,  
Dipl.-Ing. Stephan Wasielewski, Dipl.-Ing. Peter Maurer,  
Dr. rer. nat. Bertram Kuch

Duration

12/2016 - 05/2017
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SURUMER - Sustainable Rubber Cultivation in the  
Mekong Region Development of an integrative land use 
concept in the Chinese province Yunnan
Sub-project 3: Development and implementation of a 
strategic water management system for a rubber domi-
nated catchment area

Rubber monocultures have various impacts on the wa-
ter 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 comparison to fo-
rested 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 peo-
ples‘ lives. With regards to surface waters, some ecosystem 
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). A management scheme focused solely on rubber 
cultivation to directly ameliorate ecosystem services falls 
short of the mark: Settlements in which the plantation wor-
kers 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 formula-
tion 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 pur-
posefully, more effectively and more sustainably controlled 
than with the current management methods.

The objective of the sub-projects is to develop a water ma-
nagement 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 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. Checklists 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 check-

lists 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 additio-
nal 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 di-
verse land uses. Tropical secondary forest is situated beside 
rubber monocultures, rice, tea, banana, corn, pineapple and 
other crops. The cultivation of such diverse crops natural-
ly leads to the application of various pesticides as well as  
fertilizers. A monitoring system shall be installed in the inve-
stigation area to monitor register the condition of the surface 
waters. The installed online-monitoring system will guaran-
tee reliable monitoring of the various parameters 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 monito-
ring system is necessary in the Naban catchment area in 
order to obtain accurate measurements around concentrati-
on	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.

Figure 1: Water monitoring in the study area 
(Photo: Manuel Krauß)

Research



Water Quality Management and Water Supply | WGW

Institute Report 2016 - 2017 • Institute for Sanitary Engineering, Water Quality and Solid Waste Management, University of Stuttgart

79

Financing Institution:

Bundesministerium für Bildung und Forschung (BMBF)

Contact:

Prof. Dr.-Ing. Silke Wieprecht (IWS)
Dr. rer. nat. Bertram Kuch, AOR (ISWA-BiOS)
Dipl.-Ing. Ralf Minke, AOR (ISWA-WGW)
Dipl.-Ing. Manuel Krauß (Projektkoordination) 
(ISWA-WGW)
Dipl.-Ing. Lydia Seitz (IWS)
Neda Azizi, M.Sc. (ISWA-BiOS)

Project partner:

Deutschland
Universität Hohenheim 
EFTAS Fernerkundung Technologietransfer GmbH
Deutsche Gesellschaft für Internationale Zusammenar-
beit (GIZ) GmbH
Humboldt Universität zu Berlin 
Leibniz Universität Hannover
Universität Koblenz-Landau
Universität Kaiserslautern 
China
Naban River Watershed National Nature Reserve  
Bureau (NRWNNRB), Jinghong
Tongji University Shanghai
Tsinghua University, Peking 
Beijing Normal University (BNU), Peking 
China Agricultural University (CAU), Peking
Center for Chinese Agricultural Policy (CCAP),  
Chinese Academy of Sciences (CAS), Peking
Hainan Rubber Cultivation Research Institute (RCRI), 
Hainan
World Agroforestry Centre, China-Program, Kunming
Xishuangbanna National Nature Reserve Bureau (XNN-
RB), Jinghong 
Xishuangbanna Tropical Botanical Garden (XTBG), 
Chinese Academy of Sciences (CAS), Mengla
Yunnan Academy of Social Sciences (YASS),  
Kunming 
Yunnan Institute of Tropical Crops (YITC), Jinghong
Yunnan State Farms Groups (YSFG), Kunming

Duration:

11/2011 – 06/2017

Figure 2: Land use in the study area. Rice terraces 
in the foreground - rubber plantations in the background
 (Photo: Manuel Krauß)

Research

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 compared 
against reference waters that are not affected by rubber cul-
tivation.

Part of the water management system is a catalog of mea-
sures. This includes not only measures on the rubber planta-
tions, but also measures which could result in changes to the 
water quality and/or ecosystem services.
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Contact

Dipl.-Ing. Ralf Minke, Akad. Oberrat

Phone:  +49 711/685-65423
Fax:  +49 711/685-63729
E-Mail:  ralf.minke@iswa.uni-stuttgart.de 

Scientists

Dipl.-Ing. Manuel Krauß

Phone:  +49 711/685-63700
Fax:  +49 711/685-63729
E-Mail:  manuel.krauss@iswa.uni-stuttgart.de 

Dipl.-Ing. Philipp Richter

Phone: +49 711/685-65852
Fax:  +49 711/685-63729
E-Mail:  philipp.richter@iswa.uni-stuttgart.de

Dr.-Ing. Eduard Rott

Phone: +49 711/685-60497
Fax:  +49 711/685-63729
E-Mail:  eduard.rott@iswa.uni-stuttgart.de

Dipl.-Ing. Stephan Wasielewski

Phone:  +49 711/685-65425
Fax:  +49 711/685-63729
E-Mail:  stephan.wasielewski@iswa.uni-stuttgart.de

Laboratory

CTA Ellen Raith-Bausch

Phone: +49 711/685-65400
Fax:  +49 711/685-63729
E-Mail:  wgw.labor@iswa.uni-stuttgart.de
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The Competence Center of Micropollutants Baden- 
Württemberg develops knowledge development  
regarding micropollutants and their removal from  
wastewater. It is also a platform for the exchange of 
information and experience in process engineering.

A large variety of synthetic chemical compounds are found 
across different wastewater entry pathways. Only a part of 
these organic micropollutants can be removed by conventi-
onal wastewater treatment technologies, the less degrada-
ble (persistent) reach the aqueous environment (rivers,  
streams, lakes) through the treated wastewater. Even 
there, they are very slowly degraded or not at all. The 
(particularly chronic) effects of such micropollutants on 
ecosystems and organisms are not foreseeable. Against 
the background of increasing efforts to eliminate organic 
micropollutants from the effluent, several municipal waste-
water treatment plants in Baden-Württemberg have been 
upgraded with an additional purification stage for selective 
micropollutants removal. To provide appropriate technical  
and scientific know-how for the wastewater treatment 
plant operators and advice, the Competence Center of 
Micropollutants Baden-Württemberg (KomS) was founded 
in April 2012 at the ISWA of the University of Stuttgart. 
The cooperation between the University of Stuttgart, the  
University of Applied Sciences Biberach and the DWA Re-
gional Association of Baden-Württemberg is funded by the 
Ministry of Environment, Climate Protection and the Energy 
Sector Baden-Württemberg.

Further information: www.koms-bw.de

KomS
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Performance of comparison measurements for the 
micropollutants removal during the upgrade of waste-
water treatment plants (WWTPs) to a 4th purification 
stage and documentation of micropollutants removal 
on WWTPs in Baden-Württemberg

Several WWTPs were upgraded before 2014 in Baden- 
Württemberg by a purification stage for selective micro-
pollutants removal, however, no measurement of targeted 
micropollutants removal was carried out, which would have 
documented the success of the implemented measures.
Hence, the aim of the project is to perform a measurement 
campaign, which determines the reached purification by the 
new process technology and works as a successful control. 
In addition, determining a common approach regarding the 
sampling, the sample preparation, and the micropollutants 
to be examined allows a comparison between the reached 
purification of different WWTPs.

The micropollutants results of the so-called “zero state”  
(= condition before the wastewater treatment plant upgrade)  
from 11 WWTPs are available. These provide an initial  
evidence of micropollutants in WWTPs.

To summarize the existing data, the inflows and outflows 
of 40 WWTPs of different scale during 2015 and 2016 
were examined for 50 individual substances. The sub-
stance selection included, among others, the individual 
substances specified in the Substance-List A of the KomS- 
Recommendations for actions and substances listed on 
the current observation list of the European Commission  
(„EU-Watch list“).

The aim of the measurements was to determine the ex-
tent and the load of WWTPs with different micropollutants 
and their emission. Thereby was examined which micro-
pollutants are in quantifiable concentrations in the inflow 
and outflow of almost all WWTPs and thus „area-wide“ 
enter the water bodies. Moreover, it was discussed based 
on the results of the measurement campaign, in which con-
centrations the substances are „typically“ present in the 
wastewater, to identify WWTPs loaded with above-average 
micropollutants.

Research

Finanancing Institution:

Ministry of Environment, Climate Protection and the Energy Sec-
tor Baden-Württemberg

Contact:

Dr.-Ing. Steffen Metzger
Dipl.-Ing. Annette Rößler
Dipl.-Ing. Walter Rau

Duration

05/2014 – 12/2018

Figure 1: Location of the 40 investigated WWTPs
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Parallel to the on-site investigations, the KomS examined 
up to how many grams of powdered activated carbon per 
gram of dry matter content of activated sludge can be 
bounded. The results of the investigations have provided 
an initial evidence to estimate the maximal dosage of pow-
dered activated carbon in continuous operation to prevent 
a lost of „unbounded“ activated carbon from the secondary 
sedimentation tank. Moreover, it was investigated through 
laboratory experiments, to what extent the presence of  
activated sludge flocs affects the removal of micropollutants 
using powdered activated carbon.

Research

Simultaneous use of powdered activated carbon for the 
elimination of micropollutants at the WWTP Emmingen

In recent year in Baden-Württemberg, several WWTPs 
of different sizes have been upgraded with a purification 
stage for selective micropollutants removal. In all cases 
so far have been implemented processes with the addition 
of powdered activated carbon in a downstream, separate 
stage, consisting of a contact reactor and a sedimentation 
tank.

At the WWTP in Emmingen, which has a design capacity 
of 7,500 PE, the simultaneous use of powdered activated 
carbon was investigated for the first time in Baden-Württ-
emberg. For this purpose, the powdered activated carbon 
was dosed directly into the aeration tank of the WWTP for 
over a period of about half a year. The aim of the inve-
stigations was to determine the operational and economic 
impact of powder activated carbon addition in the activation 
tank of a small WWTP. Based on current knowledge, this 
application requires about twice the amount of powdered 
activated carbon to reduce the micropollutants to a com-
parable extent as with a downstream treatment adsorptive 
process. Especially for smaller WWTPs, this variant of the 
powdered activated carbon application can still represent 
an interesting alternative due to the low investment costs.

Financing Institution:

Regional Council Freiburg

Contact:

Dr.-Ing. Steffen Metzger
Johanna Neef, M.Sc.

Project partner:

Emmingen-Liptingen Municipality
Jedele und Partner GmbH (JuP)

Duration

05/2015 - 06/2016

Figure 1: Construction of the powdered activated carbon dosing plant at the Emmingen WWTP (Source: IB JuP)
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Research

Targeted investigations to register the biological  
effect on the granular activated carbon at the WWTP  
Emmingen

At the WWTP in Emmingen-Liptingen at the end of 2013,  
it was modified one of the three existing continuously  
operating sand filters for micropollutant removal. 
For this purpose, the existing filter material was replaced by 
granular activated carbon. 

After completion of the large-scale investigations in 2016,  
it was decided that the granular activated carbon remains in 
the filter to check how long a micropollutants removal is still 
present. Almost 4 years after the modification, some of the 
analyzed micropollutants are still up to 90% removed from 
the wastewater through to the granular activated carbon  
filter. It is unclear which mechanisms besides the adsorption  
cause this high removal performance.

As part of the project, laboratory experiments were carried  
out by the KomS in parallel to the sampling of the large- 
scale GAC-Filter on the WWTP for the detection of the  
biological effect on the granular activated carbon. In the first 
study using laboratory filter columns, no clear results were 
achieved regarding the biological effect of the GAC.

In a further study, the diclofenac removal of the GAC from 
the filter in Emmingen was considered as a representative 
of the elimination of micropollutants. Parallel to the further 
sampling of the large-scale GAC-Filter, it should be clarified  
with laboratory experiments whether the diclofenac  
degradation in the GAC-Filter takes place biologically or 
chemically. For this purpose, several batches with loaded 
GAC and wastewater and distilled water were prepared 
and exposed to different boundary conditions for several 
days. There was a decrease in the diclofenac concentration  
in the wastewater in all trials, however, no increase in the 
diclofenac loading could be detected on the GAC of all 
experimental trials. Only for the loading of the GAC with 
2,6-Dichloroaniline, an increase was observed in all trials. 
However, concluding with the inclusion of all results of the 
degradation products of diclofenac, no clear statement  
regarding the diclofenac degradation could be made.

Financing Institution:

Regional Council Freiburg

Contact:

Dr.-Ing. Steffen Metzger
Johanna Neef, M.Sc.

Project partner:

Emmingen-Liptingen Municipality
Jedele und Partner GmbH (JuP)

Duration

03/2016 - 10/2017
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operation. One lane of the pilot plant consists of the  
combination of ozonation and continuously operated GAC  
Filter, the other lane consists only of a continuously  
operated GAC-Filter (see Figure 1). The aim is to compare 
the combination of the two methods, ozonation and conti-
nuously operated GAC-Filter, regarding the extent of the 
micropollutants removal with the continuously operated 
GAC-Filter. In addition, knowledge about the long-term 
behavior of GAC-Filters will be obtained. Furthermore, the 
impact of the operation of an upstream ozonation on the  
lifetime of the granular activated carbon will be investigated. 
Another aspect of the experimental operation is the deter-
mination of the optimal amount of ozone in order to optimi-
ze the elimination range of the combination of ozone and 
GAC-Filter. In addition, the removal effect of phosphorus is 
examined by the additional dosage of precipitant. 

The cost will also be determined for both experimental  
lanes to verify whether the process combination represents 
an alternative to the previously applied adsorptive proce-
dures regarding the elimination performance and the costs. 
Besides the half-technical experiments, the KomS is  
examining to what extent the „small filter column tests“ can  
accurately predict the micropollutants removal of the  
activated carbon in „real-time operation“ (see Figure 2).

Research

Investigation project for the removal of micropollutants 
with ozone and granular activated carbon

Currently, several WWTPs in Baden-Württemberg are 
being upgraded with one purification stage for micro-
pollutants removal or have already applied such a purifica-
tion stage. The implemented methods up to now are based 
on adsorption with activated carbon. The implementation 
of purification stages for micropollutants removal is so far  
limited to apply in WWTP, the industry as a direct discharger  
of micropollutants into the receiving water, has not been 
considered yet. 
For the research project, a two-lane pilot plant with  
ozonation and continuously operated granular activated 
carbon filters (GAC-Filters) was set up and operated by the 
pharmaceutical company Boehringer Ingelheim Pharma 
GmbH & Co. KG together with the project partners located 
in Biberach an der Riß.
The central WWTP of the factory plant cleans around 
2,000 m³ of wastewater mechanically and biologically daily 
using the SBR-Process. The outflow has a comparable 
background load (COD, P, N) for the outflow of municipal  
WWTPs. The pilot plant will be operated with a partial flow 
of 360 m³ / d. Only the load of micropollutants, which are 
found in the wastewater of municipal WWTPs, is not given. 
Therefore, selected micropollutants are given continuously  
into the inflow of the pilot plant during the experimental  

Figure 1:  Schematic arrangement of the pilot plant  



Competence Center for Trace Compounds BW | KomS

87

Institute Report 2016 - 2017 • Institute for Sanitary Engineering, Water Quality and Solid Waste Management, University of Stuttgart

Research

Financing Institution:

Ministry of Environment, Climate Protection and the Energy  
Sector Baden-Württemberg

Contact:

Dr.-Ing. Steffen Metzger
Johanna Neef, M.Sc.
Lilia Acosta, M.Sc.

Project partner:

Boehringer Ingelheim Pharma GmbH & Co. KG 
Jedele und Partner GmbH (JuP)

Duration

01/2016 - 04/2018

Figure 2: Test stand small filter columns
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retention and filter runtime. For this, the Competence  
Center of Micropollutants Baden-Württemberg (KomS) of 
the Urban Drainage Department of Stuttgart (SES) was 
commissioned to perform further investigations.
The experiments are divided into two main components (see 
Figure 2): Module 1 includes the operation of the pilot plant to 
obtain long-term operational experience. Module 2 includes  
parallel studies to optimize the process. The knowledge  
obtained from the individual experiments is implemented in 
the continuous operation of the pilot plant after completion 
of each module to evaluate the success of the optimization 
measures for the continuous operation. The parallel expe-
riments are performed partially direct in the pilot plant, but 
also on a smaller scale and in the laboratory.

Investigations on the operational optimization of the 
direct dosage of powdered activated carbon on a sand fil-
ter at the main WWTP Mühlhausen of the city of Stuttgart

Since spring 2015, experiments for the direct dosage of pow-
dered activated carbon before a filter in a pilot plant have 
been performed at the main (HKW) WWTP Mühlhausen  
of the city of Stuttgart. In previous investigations, it has 
been found that the process of direct dosage of powdered 
activated carbon onto a filter represents a possible option 
for the application of powdered activated carbon in HKW.  
However, according to the current status of the direct dosage  
process, a higher dosage amount of powdered activated 
carbon is required in order to ensure a removal of micro-
pollutants comparable with the adsorption stage process. 
For a successful implementation of the process in the HKW 
Mühlhausen, it is important to optimize the use of powdered 
activated carbon in the direct dosage process to reduce the 
use of resources. Moreover, it is important to gain expe-
rience in terms of operational reliability of activated carbon  

Financing Institution:

Urban drainage department of Stuttgart

Contact:

Dr.-Ing. Steffen Metzger
Dipl.-Ing. Sophie Zawadski

Duration

04/2017 - 02/2019

Figure 2: Experimental design

Figure 1: Experimental filter column
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Investigations on the use of granular activated carbon 
in Mannheim`s WWTP by filter columns on a laboratory 
scale and on a semi-industrial scale

Since 2010, of the urban drainage department of  
Mannheim, has been operating an adsorption stage with  
powdered activated carbon to eliminate micropollutants. 
After the conclusion of intermediate upgrade measures, the 
stage can be increased to a maximal wastewater amount 
of 1,500 L / s since July 2016, so that currently around 
85% of the annual wastewater quantity can be selectively  
treated with activated carbon in the Mannheim WWTP.  
For excess wastewater, a part of the wastewater is knocked 
off after the secondary sedimentation and passed through 
the adsorption stage directly to the filter. However, the goal 
of the urban drainage department of Mannheim is to clean 
the entire wastewater flow by adsorption even during rainy 
weather. Due to the existing infrastructure of the existing 
filter structure with a total of 32 chambers, it is investigated 
whether the replacement of the filter material by granular  
activated carbon (GAC) represents a viable option for  
adsorptive full-flow treatment. Experiments are performed 
on a laboratory scale and on a semi-industrial scale in order 
to gain knowledge of the removal behavior, the lifetime of 
the GAC-Filters and the operation of the filter chambers. 
For the semi-industrial experiments, two filter columns have 
a diameter of 70 cm, which represent the same bed height 
and the predetermined by the existing filter chambers  
operation. Both filter columns are continuously fed with wa-
stewater from the outflow of the secondary sedimentation. 
A filter column is supplied with the maximum volume flow 
possible during rainy weather, the other with the lowest  
volume flow possible. Knowledge about the removal beha-
vior and the lifetime of these two filter columns can only be 
expected after a few months. To investigate the treatment 
performance in different outflow situations or wastewater 
compositions, experiments are also performed with four 
laboratory-scale filter columns (Figure 1). Depending on 
the bed height, results can be expected results in terms of 
lifetime and removal behavior for these filter columns after 
1 2 weeks.
The aim is to obtain information on the elimination and  
lifetime of the granular activated carbon in non-continuous 
operation through these filter columns. At the same time, it 
will be examined the comparative extent of the laboratory- 
scale results obtained on the operation of the semi- 
industrial filter columns.

Financing Institution:

In-house operation of the urban drainage department of Mannheim

Contact:

Dr.-Ing. Steffen Metzger
Johanna Neef, M.Sc.

Duration

02/2017 - 02/2018

Figure 1:  
Experiment stand with filter columns on a laboratory scale
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Dr.-Ing. Marie Launay (since August 2018)

Phone: +49 711/685-65420
Fax.: +49 711/685-63729
E-Mail: marie.launay@iswa.uni-stuttgart.de

Wissenschaftliche Mitarbeiter

Lilia Acosta, M.Sc.

Phone: +49 711/685-65531
Fax.: +49 711/685-63729
E-Mail: lilia.acosta@iswa.uni-stuttgart.de

Johanna Neef, M.Sc.

Phone: +49 711/685-63956
Fax.: +49 711/685-63729
E-Mail: johanna.neef@iswa.uni-stuttgart.de

Dipl.-Ing. (FH) Annette Rößler

Phone: +49 711/685-63955
Fax.: +49 711/685-63729
E-Mail: annette.roessler@iswa.uni-stuttgart.de

Dipl.-Ing. Sophie Zawadski

Phone: +49 711/685-65420
Fax.: +49 711/685-63729
E-Mail: sophie.zawadski@iswa.uni-stuttgart.de

Meanwhile quittet:

Dr.-Ing. Steffen Metzger (till March 2018)
Dipl.-Ing. Walter Rau

Contact
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of Waste Management 
and Emissions 
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tewater, 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 emer-
ging economies.  Scientific accompaniment of the 
implementation of sustainable material management 
systems and waste treatment technologies. 

•	 Recovery of Phosphorus from sewage sludge by  
thermo-chemical procedures.

The Chair of Waste Management and Emissions is a mem-
ber of several cooperation projects as well as competence 
networks e.g. Competence Centre Environmental Enginee-
ring (Kompetenzzentrum für Umweltschutz Region Stuttgart 
(KURS e.V.)) and several standardization committees and 
scientific advisory board of the state of Baden-Württemberg, 
Federal Ministries and the EU and as a result has estab-
lished numerous contacts and cooperation agreements with 
several research institutions, public waste 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 lecturers, researchers and exter-
nal readers, holds lectures covering several study courses, 
and supervises students from different academic program-
mes. From winter semester 08/09 the diploma programmes 
Civil Engineering and Environmental Engineering have been 
converted to Bachelor-/Master programmes and modulari-
zed course are now being offered.

Bachelor of Science Programme Civil Engineering and En-
vironmental Engineering:

•	 Waste Management and Biological Air Purification
•	 Lecture Series in Environmental Management

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

Master of Science Programme Environmental Engineering:
• Specialization field ‟Waste, Wastewater, Emissions” 

with the Master courses ‟Waste Treatment Enginee-
ring” and ‟Waste Management”, with  
11 specialization modules.

International Master Programme ‟WASTE” (Established in 
2002):

•	 Sanitary Engineering, course Solid Waste  
Management

•	 Mechanical and Biological Waste Treatment
•	 Design of Solid Waste Treatment Plants

The Chair of Waste Management and Emissions

The aim of research and education at the Chair of Was-
te Management and Emissions is to assure resource 
conservation and climate protection in a sustainable 
manner. Within this context, material flows that beco-
me waste as result of the use of resources, their treat-
ment processes, along with the emissions from waste 
treatment plants, are considered in a holistic manner. 
The topic of biological waste air purification is dealt in a 
special department within the chair. The main emphasis 
is on the fundamental waste management processes, 
which serve as cornerstones for sustainable resource 
management, span from the generation of waste and its 
avoidance, over the preparing for re-use of recovery of 
materials and energy from waste, up to the environmen-
tally sound disposal of wastes and the control of the as-
sociated emissions. 

The courses are specially tailored for the German taught En-
vironmental Engineering program, Civil Engineering program 
and the international Master of Science program ‟Air Quality 
Control, Solid Waste and Waste Water Process Engineering 
– WASTE”.   

The working groups represent the research priorities of 
the Chair. The working group Circular Economy and Was-
te Management Systems is led by Dipl.-Ing. Detlef Clauß 
and the working group Biological Processes in Closed Loop 
Recycling Management is in charge of MSc. Claudia Mau-
rer. Dipl.-Ing. Gerold Hafner leads the working group for 
resource management and industrial recycling and Dr.-Ing. 
Dipl.-Chem. Martin Reiser is responsible for the emissions 
working group. 

Research is focused on the following fields:

•	 Modelling, simulation and evaluation of waste ma-
nagement systems and concepts as well as potential 
estimations taking into consideration resource conser-
vation and climate protection.

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

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

•	 Laser based methods of measuring methane 
emissions from area sources and model-based load 
observations

•	 Stabilization of landfills by in-situ aeration.
•	 Analysis of wastes and emissions.
•	 Examination and evaluation of decentralized disposal 

systems for the joint treatment of solid waste and was-
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•	 Independent Study
•	 Biological Waste air purification and adsorption
•	 International Waste Management
•	 Sanitary Engineering: Practical class
•	 Measurement of Air Pollutants

International Master Programme ‟Infrastructure Planning” 
and ‟WAREM”:

•	 Sanitary Engineering, Solid Waste Management
•	 Ecology III

Seminars, laboratory work, design exercises and excursions 
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 Research and the DAAD 
have been established with the following universities: Tam-
pere University of Technology (Finland); Dokuz Eylül Uni-
versity, Izmir (Turkey); Akdeniz University, Antalya (Turkey); 
Pamukkale University, Denizli (Turkey); Middle East Techni-
cal University, Ankara (Turkey); University of Salerno (Ita-
ly); Technical University of Temesvar (Romania); University 
of Thessaloniki (Greece); University of Guangxi, Nanning 
(China); University of Chengdu (China); University of Sains 
Malaysia, Penang (Malaysia); Addis Abeba University, Addis 
Abeba (Ethiopia); Universidad Catolica Boliviana „San Pab-
lo“, 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 Mas-
ter programme EDUBRAS MAUI held in cooperation the 
Universidade Federal do Parana in Curitiba (Brasil) and the 
Indo-German-Center for Sustainability at the IIT Madras in 
Chennai (India) and several winter and summer schools.

Conferences

Beyond research and academic activities, the Chair is in-
volved in the continuing education and advanced training of 
professionals. Worth mentioning here in particular are the 
‟Bioabfallforum”, the „Deponieforum“ and the ‟Ressource-
neffizienz- und Kreislaufwirtschaftskongress” 2016 and 2017 
in association with the Ministry of the Environment, Climate 
Protection and the Energy Sector of Baden-Württemberg 
and the scientific conference of the DGAW in cooperation 
with several universities.  

Committees

Staff members are also involved in several committees, in-
cluding academic councils, professional associations 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. Kra-
nert 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 
Faculty for Civil and Environmental Engineering. Furthermo-
re, Prof. Kranert is member of the Alumni associations KON-
TAKT e.V. and WASTE Club.

Additionally, Prof. Kranert is an active member of several 
professional associations and commitees. These 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 In-
frastructure (Bund der Ingenieure für Wasserwirtschaft, Ab-
fallwirtschaft und Kulturbau (BWK)), Working Group for the 
Valorization of Municipal Solid Waste (Arbeitskreis zur Nutz-
barmachung von Siedlungsabfällen (ANS e.V.)), German 
Association for Water, Wastewater and Waste (DWA e.V.), 
Association for Quality Assurance of Fertilization and Subs-
trates (VQSD eV), ReTech e.V., the ORBIT Association, the 
European Compost Network (ECN), and the Federal Com-
post Quality Association (Bundesgütegemeinschaft Kompost 
(BGK)). Prof. Kranert is the chairman of the Quality Commit-
tee of the BGK, the Chair of the Trustees of the Professors of 
Waste Disposal Community for the German waste disposal 
industry and a member of the Sustainability Advisory Board 
of the State of Baden-Wuerttemberg.

Additionally, the chairholder serves as referee for several 
research funding institutions, scholarship foundations and 
accreditation agencies. Furthermore, several staff members 
play a leading role in the Competence Center ‟Environ-
mental Engineering” (Kompetenzzentrum Umwelttechnik  
- KURS e.V.).
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ny to learn and work together on sustainability topics. The 
Summer Schools took place in 2016 at TU Berlin and 2017 
at RWTH Aachen University.

In February 2016, the ITT Madras hosted a two-day In-
do-German Conference on Sustainability organized by 
IGCS on the topic of „Exploring planetary boundaries and 
their challenges and opportunities“, in which scientists from 
various disciplines from India and Germany examined and 
discussed this topic from an engineering, natural and social 
science perspective.

The IGCS was evaluated by the 
DAAD with a view to exten-
ding its activities in 2016 and 
funding was recommended 
for the years 2018 to the end 
of 2022. This funding, which 
will last for 5 years, was star-
ting in 2018.

In autumn 2017, IGCS moved into 
new premises on the campus of ITT 
Madras in the Bioscience building (Bhupat and Jyoti Mehta 
School). The IGCS has approx. 200 m² of space for offices, 
laboratories, lectures and meetings on the 4th floor. The ce-
remonial opening took place on 01.11.2017.

The long standing Centre Coordinator and initiator of the 
IGCS, Prof. Rafig Azzam, retired at the end of 2017 and was 
ceremonially retired at a farewell event. Prof. Klaus Reicher-
ter (RWTH Aachen) takes over as the new Centre Coordi-
nator. In the course of the IGCS‘s demand by the DAAD / 
BMBF and the Indian Ministry of Science, new research pro-
jects are initiated. A major research project at ITT Madras is 
now focusing on „Climate Change Impacts on Coastal Infra-
structure and the Adaptation Strategies“.

International Cooperation Project

Indo-German-Centre for Sustainability (IGCS)  
at the IIT-Madras, Chennai, India

The IGCS, which is based on the in-
itiative „A New Passage to India“ of 
the DAAD, which supports this project 
on behalf of the BMBF, was opened 

at the IIT Madras in December 2010. The project is being 
coordinated by the German side of RWTH Aachen Univer-
sity. Selected German universities (mostly TU Berlin) are 
represented with the aim of further developing academic 
exchange between India and Germany and conducting joint 
research activities in the field of sustainability. Four main to-
pics are pursued at IGCS and represented by technical coor-
dinators. These are:

•	 Water: Prof. Nicola Fohrer (University of Kiel)
•	 Energy: Prof. Frank Behrendt (TU Berlin)
•	 Waste Management: Prof. Martin Kranert  

(University of Stuttgart)
•	 Land Use: Prof. Martina Fromhold-Eisebith  

(RWTH Aachen), since autumn 2017

Counterparts are available on the Indian side for German 
subject coordinators and visiting professors.
The centre coordinators are Prof. R. Azzam (RWTH Aachen 
University, until the end of 2017) and Prof. B. S. Murty (IIT 
Madras). The department of waste management at IGCS is 
represented by Prof. M. Kranert.

At IGCS, the focus of sustainable waste management is on 
organic waste. They account for more than two thirds of mu-
nicipal waste in India.To date, only a fraction of this waste 
has been recycled. By recycling this waste, harmful emis-
sions, especially from landfills, can be reduced to a large 
extent. In addition, organic fertilizers and soil improvers can 
be produced by composting and renewable energy can be 
produced by biogas plants. Research topics are the potenti-
al of organic waste, waste separation, aerobic (composting) 
and anaerobic (biogas production) processes and the pro-
ducts from these treatment steps. In addition to biochemical, 
microbiological and process-oriented questions, networking 
with the IGCS topics on energy, water and land use plays an 
important role. The projects are to be implemented in various 
scales - from laboratory scale to technical scale. One chal-
lenge is the adaptation of solutions to the prevailing situation 
in India and the widely differing socio-economic structure 
between rural and urban areas. An essential aspect is to 
deepen Indian-German scientific cooperation and to intensify 
the link between theory and practice.

Winter Schools organised at the IIT-Madras in February/
March and Summer Schools held at universities in Germany 
in June/July enable young scientists from India and Germa-

Prof. Dr. Ernst Schmachtenberg (Rector of RWTH Aachen University), Dr. Ak-

hilesh Gupta (DST India), Prof. Dr. Bhaskar Ramamurthi (Director IIT Madras), 

Achim Fabig (Consul of Federal Republic of Germany in Chenai)

photo: © IGCS Madras 
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6. Ressourceneffizienz- und  
Kreislaufwirtschaftskongress Baden-Württemberg 2017
18.-19. Oktober 2017, Kultur- und Kongresszentrum  
Liederhalle (KKL), Stuttgart 
Participants: more than 1.000  
www.ressourceneffizienzkongress.de

Bioabfallforum 2017
28. Juni 2017, Alte Reithalle Hotel Maritim Stuttgart
Participants: about 170  
www.bioabfallforum.de

Deponieforum 2017
14. März 2017, Ministerium für Umwelt, Klima und Energie-
wirtschaft Baden-Württemberg
Participants: about 140  
www.deponieforum.de

5. Ressourceneffizienz- und  
Kreislaufwirtschaftskongress Baden-Württemberg 2016
05.-06. Oktober 2016, Zentrum für Kultur und Medien  
Karlsruhe (ZKM), Karlsruhe
Participants: more than 800  
www.ressourceneffizienzkongress.de

Bioabfallforum 2016
20. - 21. September 2016, Kursaal Bad Cannstatt,  
Stuttgart, 
Participants: about 170  
www.bioabfallforum.de

Zeitgemäße Deponietechnik 2016
15. März 2016, Universität Stuttgart
Participants: about 100  

Conferences - Seminars - Colloquia
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Scientific Guidance of events and  
Memberschips in Scientific Commitees

2016

•	 VENICE 2016
 6th International Symposium on Energy for Biomass and 

Waste, Venedig (I), 14.-17. November 2016

•	 Recy & Depotech 2016
 13th Recy & Depotech Konferenz, Montanuniversität 

Leoben, Österreich, 8.-11. November 2016

•	 Ressourceneffizienz und Kreislaufwirtschaftskon-
gress Baden-Württemberg 2016

 Karlsruhe, 5.-6. Oktober 2016 (Mitglied des Beirats)

•	 Bioabfallforum Baden-Württemberg 2016
 Strategien und Technologien für eine zukunftsorientier-

te Bioabfallverwertung. Stuttgart, 20.-21. September 
2016 (wissenschaftl. Leitung)

•	 ORBIT 2016
 Organic Resources and Biological Treatment, 10th Inter-

national Conference on „Circular Economy and Organic 
Waste“, Heraklion, Kreta, 25.-28. Mai 2016

•	 EURASIA Waste Management Symposium 2016
 Istanbul (Türkei), 2.-4. Mai 2016

•	 Zeitgemäße Deponietechnik 2016
 Die Deponie: zwischen Neubau & Nachsorge. Depo-

nieforum in Stuttgart im März 2016 (wissenschaftl. Lei-
tung)

•	 Wissenschaftskongress Abfall und Ressourcen-
wirtschaft der DGAW

 TU Berlin, 10.-11. März 2016

•	 Indo-German Conference on Sustainability
 Exploring planetary boundaries and their challenges 

and opportunities. 27.-28. Februar 2016, ITT Madras, 
Chennai (Indien)

•	 Berliner Abfallwirtschafts- und Energiekonferenz 
2016

 Berlin, 25.-26. Januar 2016.

2017

•	 Ressourceneffizienz- und Kreislaufwirtschaftskon-
gress Baden-Württemberg 2017

 Stuttgart, 18.-19. Oktober 2017 (Mitglied des Beirats)

•	 SARDINIA 2017
 16th International Waste Management and Landfill Sym-

posium, S. Margarita di Pula, Sardinien (I), 2.-6. Okto-
ber 2017

•	 IRRC Waste to Energy 2017
 International Conference on Waste to Energy, Wien (A), 

18.-19. September 2017

•	 RAMIRAN 2017
 17th International RAMIRAN Conference („Sustainable 

utilisation of manures and residue resources in agricul-
ture“, Waxford (IRL), 4.-6. September 2017

•	 Bioabfallforum Baden-Württemberg 2017
 Optimierung der Bioabfallverwertung – Wirtschaftlich-

keit, Öffentlichkeit, Qualität. Stuttgart, im Juni 2017 
(wissenschaftl. Leitung)

•	 7. Wissenschaftskongress Abfall- und Ressourcen-
wirtschaft der DGAW

 RWTH Aachen, 16.-17. März 2017

•	 Deponieforum 2017
 Planung, Umsetzung, Nachsorge. Umweltministerium 

Stuttgart, 14.03.2017 (wissenschaftl. Leitung)

•	 WASTE Safe 2017
 5th International Conference on Solid Waste Manage-

ment in South Asian Countries, Khulna (BGD), 25.- 
27. Februar 2017

•	 15. Münsteraner Abfallwirtschaftstage
 Münster, 14.-15. Februar 2017
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Prizes and Awards

Studienpreis Umweltschutztechnik  
(Study Prize Environmental Engineering)

On July 8th, 2016 Ms. B. Sc. Lena Spitthoff received the 
Study Prize Environmental Engineering 2016 for her outstan-
ding bachelor thesis and her extraordinary honorary commit-
ment including the participation in the student council of the 
study course Environmental Engineering within the frame-
work of the graduation ceremony of the Faculty of Civil and 
Environmental Engineering.

The bachelor thesis dealt with the very important topic of 
„Storage and flexible operating modes to conserve valuable 
resources and to compensate for power fluctuations with 
high proportions of renewable energies in Baden-Württem-
berg (Bioenergy FLEXBW)“.

VDI - GEU Study Award 2017 for Mr. B. Sc. Tobias Prenzel
During the Bio Waste Forum Baden-Württemberg 2017 Mr. 
B. Sc. Tobias Prenzel received the VDI - GEU Study Award 
for his excellent thesis. It deals with a very topical topic, the 
title of which is „Method development for the detection of 
micro-plastic particles in composts and composted fermen-
tation products“.
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Studies

Manhole filters for odor nuisance control on a wastewa-
ter lift station in Capaccio (Italy)

Franco Agostina (WASTE) (2016)
Betreuung: Dr.-Ing. M. Reiser

Micropollutants in Biowaste, Compost and Fermentation 
Residues: DEHP, DDT, PAH’s, PCB

Alejandra Munoz Munguia (WASTE) (2016)
Betreuung: Dr.-Ing. Klaus Fischer,
 Prof. Dr.-Ing. Martin Kranert

Nanotechnology – 1st application in reduction of 
CO2-emission in crude oil refinery

Emmanuel Ndukwudimma (WASTE) (2016)
Betreuung: Dr.-Ing. Martin Reiser

Optimization of method conditions for coffee key aroma 
compounds by thermal desorption system, gas chro-
matography, mass spectrometry

Macarena San Martin (WASTE) (2016)
Betreuung: Dr.-Ing. Martin Reiser

Reinigung einer tert-Butanol – Aceton – haltigen Abluft 
mit Hilfe eines Biowäschers

Dominik Krivak (UMW) (2016)
Betreuung: Dr.-Ing. Daniel Dobslaw,
 Dipl.-Ing. Steffen Helbich

Treatment Processes for Infectious Hospital Waste

Agnesh Panta (WASTE) (2016)
Betreuung: Prof. Dr.-Ing. Martin Kranert,
 Dr.-Ing. Klaus Fischer

2016

Abfallanalysen zur Verwendung von kompostierbaren 
Cateringartikeln auf einer mehrtägigen Open-Air-Veran-
staltung

Manuel Lorenz (WASTE) (2016)
Betreuung: Dipl.-Geol. Detlef Clauß,
 Dipl.-Ing. Lea Böhme

Advanced anaerobic technologies for the production of 
hydrogen

Mariana Urunuela Saldana (WASTE) (2016)
Betreuung: Dr. sc. agr. Hans Oechsner,
 Dr.-Ing. Klaus Fischer

Alternative ways for the utilization of biodegradable 
waste; Bio-refinery of lignocellulosic waste

Maria Fernanda Gonzalez Guevara (WASTE) (2016)
Betreuung: Dr.-Ing. Klaus Fischer,
 Prof. Dr.-Ing. Martin Kranert

Analyses of the solid waste in Lebanon

Swely Saad (WASTE) (2016)
Betreuung: Prof. Dr.-Ing. Martin Kranert, 
 Dr.-Ing. Klaus Fischer

Biological Degradation of Micropollutants: HPLC Study 
and Isolation of Strains useful for Degrading / Biotrans-
forming Ortho-Substituted Aniline Analogs

Andrés Camilo Acosta Pelaez (WASTE) (2016)
Betreuung: Dipl.-Ing. Martina Kiel

Biologische Verfahren zur Entschwefelung von Biogas

Imke Wessel (WASTE) (2016)
Betreuung: Dr.-Ing. Martin Reiser

Determination of the viability of landfill gas to energy ge-
neration: the case of Ghana

Solomon Ofori (WASTE) (2016)
Betreuung: Dr.-Ing. Martin Reiser

Food Waste: a study case in a canteen in Brasil

Deborah Teixeira Villela Vilva (WASTE) (2016)
Betreuung: Prof. Dr.-Ing. Martin Kranert,
 Dr.-Ing. Klaus Fischer
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Bachelor Theses

2017

Aromatenabbau durch Hefen am Beispiel von 4-Isopro-
pylenbenzoesäure

Lisa Teichmann (UMW) (2017)
Betreuung: Dipl.-Ing. Martina Kiel

Aufreinigung und kinetische Charakterisierung der Ca-
techol-2,3-Dioxygenase aus Rhodococcus wratislavien-
sis OCT 10

Anne Vescovi (UMW) (2017)
Betreuung: Dr.-Ing. Daniel Dobslaw

Ermittlung von ökologischen und ökonomischen Bewer-
tungskriterien zur Prüfung der Anschaffung einer Briket-
tieranlage in der Metallbearbeitung bei MAN Truck & Bus 
AG im Werk München

Canan Hanna Akgün (UMW) (2017)
Betreuung: Dipl.-Ing. Matthias Rapf,
 Prof. Dr.-Ing. Martin Kranert
 Dipl.-Ing. Silke Bents, MAN München

Mehrwegboxen für Take Away – Essen in Stuttgart

Simon Rauh (UMW) (2017)
Betreuung: Dipl.-Ing. Lea Böhme,
 Prof. Dr.-Ing. Martin Kranert

Mikrobiologische Charakterisierung des tert-Butanol ab-
bauenden Stammes TBA300

Philipp Bossler (UMW) (2017)
Betreuung: Dipl.-Ing. Steffen Helbich

Spezifische Bioabfallmengen aus Privathaushalten in 
Mehrfamilienhausbebauungen

Daniel Stauch (UMW) (2017)
Betreuung: Dipl.-Ing. Lea Böhme,
 Prof. Dr.-Ing. Martin Kranert

Stoffstrombilanz einer Bioabfall-Vergärungsanlage un-
ter besonderer Berücksichtigung der Fremdstoffe

Felix Wellenreuther (UMW) (2017)
Betreuung: M. Sc. Claudia Maurer,
 Dipl.-Ing. Anna Fritzsche

2016

Genetische Charakterisierung des Abbauweges von 
2-Chlortoluol im Stamm „Rhodococcus sp. OCT 10“

Benjamin Schick (UMW) (2016)
Betreuung: Dipl.-Ing. Christine Woiski

Energieeinsparpotenziale durch Vermeidung von Le-
bensmittelverlusten

Timo Härtl (UMW) (2016)
Betreuung: Philipp Pilsl,M.Sc.,
 Dipl.-Ing. Gerold Hafner

Konstruktion und Betrieb eines BTF zum Isobuten-Ab-
bau

Pauline Zimmermann (UMW) (2016)
Betreuung: Dr.-Ing. Daniel Dobslaw



Institute for Sanitary Engineering, Water Quality and  
Solid Waste Management | ISWA

Institute Report 2016 - 2017 • Institute for Sanitary Engineering, Water Quality and Solid Waste Management, University of Stuttgart

100

Measuring Greenhouse Gases by using Passive Samp-
lers

Yasmine Murad (WASTE) (2017)
Betreuung: Dr.-Ing. Martin Reiser,
 Dr.-Ing. Klaus Fischer

Optimierung der Abluftreinigung einer MBA mit einer 
Wäscher – Biofilter – Kombination

Christoph Krakau (UMW) (2017)
Betreuung: Dr.-Ing. Martin Reiser
 Prof. Dr.-Ing. Martin Kranert

Optimierung der Entsorgung und Verwertung von Kunst-
stoffverpackungsabfällen in der Automobilindustrie

Marc Enchelmaier (UMW) (2017)
Betreuung: Dipl. Geol. Detlef Clauß,
 Prof. Dr.-Ing. Martin Kranert

Physical and chemical characterization of compost and 
composted digestate

Ximena Loaiza (UMW) (2017)
Betreuung: Dr.-Ing. Martin Reiser
 Prof. Dr.-Ing. Martin Kranert

POTENZIALANALYSE – Erzeugung von Biogas aus ei-
genen Reststoffen für den Betrieb einer KWK-Anlage

Nico Straub (Energietechnik) (2017)
Betreuung: Dipl.-Ing. Gerold Hafner,
 Benjamin Steinhorst, M.Sc.,
 Prof. Dr.-Ing. Martin Kranert

Process Development and lab-tests to eliminate organic 
micro-pollutants from sewage treatment plant effluent

Andrea Nahomi (WASTE) (2017)
Betreuung: Dipl.-Ing. Gerold Hafner,
 Dipl.-Ing. Matthias Rapf

Master Theses

2017

Analyse von illegalen Entsorgungswegen für Bioabfälle 
aus Privathaushalten

Chris Fischer (UMW) (2017)
Betreuung: Dipl.-Ing. Lea Böhme,
Prof. Dr.-Ing. Martin Kranert

Characterization and Removal of VOCs from Biogas with 
Biological Filter

Kalu Onwuka (UMW) (2017)
Betreuung: Prof. Dr.-Ing. Martin Kranert,
 Dr.-Ing. Martin Reiser

Entwicklung von selektiven feldtauglichen Nachweis-
verfahren zur qualitativen und quantitativen Analyse von 
Leitkomponenten aus Klärschlammemissionen

Elena Ricken (UMW) (2017)
Betreuung: Dr.-Ing. Daniel Dobslaw

Einfluss der Beimischung von Gärresten zu Bioabfall 
auf die Emissionen von Kompostwerken

Elena Kolzow (BAU) (2017)
Betreuung: Dr.-Ing. Martin Reiser
 Prof. Dr.-Ing. Martin Kranert

Investigation of emission reduction measures in Bio-
waste fermentation plants in Germany

Coralie Danielle Tchoupou Kentio (WASTE) (2017)
Betreuung: Dr.-Ing. Martin Reiser,
 Dr.-Ing. Klaus Fischer

Material Flow Analyses and possible suggestions to im-
prove the corporate waste management concept of Pa-
pyrus Deutschland GmbH & Co. KG

Fiona Jäger (Bioeconomy/UHOH) (2017)
Betreuung: Dipl.-Ing. Matthias Rapf; 
 Prof. Dr.-Ing. Martin Kranert

Measurement Strategy oft he Coffee Sector in Costa 
Rica for the measurement, reporting and verification of 
Nitrous Oxide emissions in coffee crops

Macarena Andrea San Martin Ruiz (WASTE) (2017)
Betreuung: Prof. Dr.-Ing. Martin Kranert,
 Dr.-Ing. Martin Reiser
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Master Theses

2016

Abfallorientierte Prozessoptimierung bei Großbaupro-
jekten am Beispiel des Bahnprojektes Stuttgart-Ulm

Lukas Joost (UMW) (2016)
Betreuung: Dipl.-Ing. Gerold Hafner,
 Dipl.-Ing. Dominik Leverenz

Auslegung und Wirtschaftliche Bewertung für eine Bio-
gasanlage für die chinesischen Viehfarmen

Yi Nie (Elektrotechnik) (2016)
Betreuung: Claudia Maurer, M.Sc.,
 Prof. Dr.-Ing. Martin Kranert

Bilanzierung der Lebensmittelströme in Deutschland

Sarah Schmidt (UMW) (2016)
Betreuung: Dipl.-Ing. Gerold Hafner,
 Dipl.-Ing. Dominik Leverenz

Der biologische Abbau von Formaldehyd unter kontrol-
lierten mesophilen Bedingungen und Ableitung relevan-
ter Anlagenparameter

Philipp Beyer (UMW) (2016)
Betreuung: Dr.-Ing. Daniel Dobslaw

Detection of Methane on Ground Surface Sources

Emmanuel Ndukwudimma (WASTE) (2016)
Betreuung: Dr.-Ing. Martin Reiser,
 Dr.-Ing. Klaus Fischer

Feasibility Study for a waste management concept in the 
Agricultural College Taung (South Africa)

Lena Wetzel (UMW) (2016)
Betreuung: Dipl.-Geol. Detlef Clauß
 Prof. Dr.-Ing. Martin Kranert

Harmonization of a Methodology to quantify methane 
emissions at Biogas Plants

Natalia Suarez (WASTE) (2016)
Betreuung: Dr.-Ing. Martin Reiser,
 Prof. Dr.-Ing. Martin Kranert

Hydrodynamic Investigation of Outside-in Filtration

Claudia Canal Prat (WASTE) (2016)
Betreuung: Dr.-Ing. Patrik Schmidt,
 Prof. Dr.-Ing. Martin Kranert

Identifizierung der Betriebsparameter zur alternati-
ven Abgasreinigung des Rotteabgases einer mecha-
nisch-biologischen Abfallbehandlungsanlage am Bei-
spiel der MBA Großefehn

Linda Schuster (UMW) (2016)
Betreuung: Dr.-Ing. Martin Reiser
 Prof. Dr.-Ing. Martin Kranert

Lebenszyklus-Analyse und Zero-Waste

Chen Yao (UMW) (2016)
Betreuung: Prof. Dr.-Ing. Martin Kranert,
 Dr.-Ing. Klaus Fischer

Mechanical Biological Waste Treatment Plant for the 
Municipality of Hermosillo, Sonora, Mexico

Alejandra Munoz Munguia (WASTE) (2016)
Betreuung: Prof. Dr.-Ing. Martin Kranert,
 Dr.-Ing. Klaus Fischer

Methane emission measurement in composting and bio-
gas plant with TDLAS and their comparison

Mohamad Akhavan (Erasmus) (2016)
Betreuung: Dr.-Ing. Martin Reiser
 Prof. Dr.-Ing. Martin Kranert

Organic compounds in biogas limiting the effect of hy-
drogen sulphide removal by activated carbon

Osita Uchenna Uzoigwe (WASTE) (2016)
Betreuung: Dr.-Ing. Martin Reiser,
 Dr.-Ing. Klaus Fischer

Reduzierung von Lebensmittelabfällen in Gastronomie-
betrieben durch effizientes Ressourcenmanagement

Viviane Meyer (extern) (2016)
Betreuung: Dipl.-Ing. Gerold Hafner,
 Dipl.-Ing. Dominik Leverenz
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Master Theses

Vergleich der Energiebilanz zwischen diskontinuierli-
cher und kontinuierlicher Vergärung am Beispiel realer 
Stromverbräuche von Biogasanlagen zur Abfallverwer-
tung

Nikolai Dastoglu (UMW) (2016)
Betreuung: Claudia Maurer, M.Sc.

 Prof. Dr.-Ing. Martin Kranert

Verfahren zur biologischen Entschwefelung von Biogas 
am Beispiel eines neuartigen Biogas Biofilters bei der 
MKW Großefehn

Imke Wessel (WASTE) (2016)
Betreuung: Dr.-Ing. Martin Reiser,
 Dr.-Ing. Klaus Fischer

Vergleich der thermischen Abfallbehandlung in Deutsch-
land und China

Shiyang Luo (Energietechnik) (2016)
Betreuung: Prof. Dr.-Ing. Martin Kranert,
 Dipl.-Ing. Markus Gleis (UBA)
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Prospects for Biochar in a Bio-Waste Cascade (2017)

Daniel Meyer-Kohlstock 

Supervisor: Prof. Dr.-Ing. Eckhard Kraft, Professur Bio-
technologie in der Ressourcenwirtschaft; 
Fakultät Bauingenieurwesen; Bauhaus 
Univ. Weimar

Co-Supervisor: Prof. Dr.-Ing. Martin Kranert, ISWA, Univer-
sität Stuttgart

Dissertation

Prozessentwicklung zur Herstellung von Methanol 
und Ameisensäure aus Biogas mittels einer Formal-
dehyd-Dismutase (2017)

Matthias Stier

Supervisor: Prof. Dr. rer. nat. Thomas Hirth, Fraunhofer 
IGB, Universität Stuttgart

Co-Supervisor: Prof. Dr. rer. nat. Karl-Heinrich Engesser, 
ISWA, Universität Stuttgart

Dissertation

Studien zur Optimierung der Katalyse mittels der Mo-
nooxygenase CYP153Am.aq (2017)

Sara Maria Hoffmann

Supervisor: Prof. Dr. Bernhard Hauer, ITB, Universität 
Stuttgart

Co-Supervisor: Prof. Dr. rer. nat. Karl-Heinrich Engesser,  
ISWA, Universität Stuttgart

Dissertation

2016

Co-Supervision of Dissertations and Habilitations

2017

Co-Vergärung von Bioabfall unter dem Aspekt der Stör-
stoffproblematik (2017)

Anna Jank

Supervisor: Prof. Dr.-Ing. Anke Bockreis; Universität 
Innsbruck; Institut für Infrastruktur; Arbeits-
bereich Umwelttechnik

Co-Supervisor: Prof. Dr.-Ing. Martin Kranert, ISWA, Univer-
sität Stuttgart

Dissertation

Naphthalen Dioxygenase aus Pseudomonas sp. NCIB 
9816-4: Systematische Analyse der aktiven Tasche 
(2017)

Julia M. Halder

Supervisor: Prof. Dr. Bernhard Hauer, ITB, Universität 
Stuttgart

Co-Supervisor: Prof. Dr. rer. nat. Karl-Heinrich Engesser, 
ISWA, Universität Stuttgart

Dissertation

Praxisnahe Modellierung von Biogasanlagen (2017)

Sören Weinrich

Supervisor: Prof. Dr. Michael Nelles, Agrar- und Um-
weltwissenschaftliche Fakultät; Lehrstuhl 
Abfall – und Stoffstromwirtschaft; Universi-
tät Rostock

Co-Supervisor: Prof. Dr.-Ing. Martin Kranert, ISWA, Univer-
sität Stuttgart

 Prof. Dr. Christine Wahmkow; Fachhoch-
schule Stralsund; Informatik im Maschinen-
bau; Fachbereich Maschinenbau

 Dr.-Ing. Jan Liebetrau, Deutsches Biomas-
seforschungszentrum Leipzig; Institut für 
Biogas, Kreislaufwirtschaft und Energie; 
Bereichsleiter Biochemische Konversion

Dissertation
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Biological treatment of wastewater contaminated with 
homocyclic and heterocyclic aromatic hydrocarbons 
discharged from coal gasification process (2016)

Akashdeep Singh Oberoi

Supervisor: Prof. Dr. Ligy Philip; Environmental and 
Water Resources Engineering Division; 
Department of Civil Engineering; Indian 
Institute of Technology Madras, Indien

Co-Supervisor: Prof. Dr.-Ing. Martin Kranert, ISWA, Univer-
sität Stuttgart

Dissertation

Charakterisierung der anaeroben Versäuerung von syn-
thetischem Abwasser unter psychrophilen Bedingun-
gen (2016)

Marina Heinrich

Supervisor: Prof. Dr. rer. nat. Thomas Hirth, Fraunhofer 
IGB, Stuttgart

Co-Supervisor: Prof. Dr. rer. nat. habil. Karl-H. Engesser, 
ISWA, Universität Stuttgart

Dissertation

Characterization and application of novel imine reduc-
tases (2016)

Philipp Scheller

Supervisor: Prof. Dr. Bernhard Hauer, ITB, Universität 
Stuttgart

Co-Supervisor: Prof. Dr. rer. nat. Karl-Heinrich Engesser, 
ISWA, Universität Stuttgart

Dissertation

Demand-Driven Biogas Production in Anaerobic Filters 
(2016)

Johannes Hagen Krümpel 

Supervisor: Prof. Dr. Thomas Jungbluth; Institut für 
Agrartechnik; Fakultät für Agrar-Wissen-
schaften; Universität Hohenheim

Co-Supervisor: Prof. Dr.-Ing. Martin Kranert, ISWA, Univer-
sität Stuttgart

Dissertation

Co-Supervision of Dissertations and Habilitations

Entwicklung eines selbstgängigen statischen Verfah-
rens zur biologischen Stabilisierung und Verwertung or-
ganikreicher Abfälle unter extrem ariden Bedingungen 
für Entwicklungs- und Schwellenländer am Beispiel der 
Stadt Teheran (2016)

André Körtel

Supervisor: Priv. Doz. Dr.-Ing. habil. Abdallah Nassour;  
Professur für Abfall- und Stoffstrom-

 Wirtschaft, Universität Rostock
Co-Supervisor: Prof. Dr.-Ing. Martin Kranert, ISWA, Univer-

sität Stuttgart
 Prof. (em.) Dr.-Ing. Peter Spillmann, Am 

Rohrbruch 2g, 38108 Braunschweig
Dissertation

Entwicklung von Qualitätsprüfungen für die haushalts-
nahe Abfallsammlung im Holsystem (2016)

Nico Alexander Schulte

Supervisor: Prof. Dr. mont. Michael Nelles; Agrar- und 
Umweltwissenschaftliche Fakultät; Lehr-
stuhl Abfall- und Stromwirtschaft; Universi-
tät Rostock

Co-Supervisor: Prof. Dr.-Ing. Martin Kranert, ISWA, Univer-
sität Stuttgart

 Prof. Dr.-Ing. Klaus Gellenbeck; Fachhoch-
schule Münster; Fachbereich Oecotropho-
logie, Facility Management

Dissertation

Enzymatische asymmetrische Dihydroxylierung von Al-
kenen (2016)

Christine Gally

Supervisor: Prof. Dr. Bernhard Hauer, ITB, Universität 
Stuttgart

Co-Supervisor: Prof. Dr. rer. nat. Karl-Heinrich Engesser, 
ISWA, Universität Stuttgart

Dissertation
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Stand und Entwicklungspotentiale der landwirtschaftli-
chen Biogasnutzung in Baden-Württemberg – ein regio-
nalspezifischer Vergleich (2016)

Maria Stenull

Supervisor: Univ.- Prof. a. D. Dr.-Ing. Alfred Voß; 
Institut für Energiewirtschaft und Rationel-
le Energieanwendung (IER); Universität 
Stuttgart

Co-Supervisor: Prof. Dr.-Ing. Martin Kranert, ISWA, Univer-
sität Stuttgart

Dissertation
 

Investigating Waster Reusability in Cotton Processing 
Textile Dye-House by Applying Membrane Filtration 
(2016)

Kenan Güney

Supervisor: Prof. Dr.-Ing. Heidrun Steinmetz; TU 
Kaiserslautern; Fachgebiet Ressourcen-Ef-
fiziente Abwasserbehandlung

Co-Supervisor: Prof. Dr. Ismail Koyuncu, TU Istanbul, 
Department of Environmental Eng.

 Prof. Dr.-Ing. Martin Kranert, ISWA, Univer-
sität Stuttgart

 Prof. Dr. Joachim M. Marzinkowski; 
Bergische Universität Wuppertal; Leiter 
des Fachgebietes Sicherheitstechnik und 
Umweltchemie

Dissertation

Neuer Weg zu Vanillin – eine enzymkatalysierte mehr-
stufige Kaskadensynthese (2016)

Tobias Klaus

Supervisor: Prof. Dr. Bernhard Hauer, ITB, Universität 
Stuttgart

Co-Supervisor: Prof. Dr. rer. nat. Karl-Heinrich Engesser, 
ISWA, Universität Stuttgart

Dissertation

Quantification of methane emissions form biological 
waste treatment operations using laser absorption spec-
troscopy and an inverse despersion technique (2016)

Marlies Hrad

Supervisor: Priv.-Doz. Dipl.-Ing. Dr. Marion Huber-Hu-
mer; Institut für Abfallwirtschaft; Universität 
für Bodenkultur Wien

Co-Supervisor: Univ.-Prof. Dr.-Ing. Martin Kranert, ISWA, 
Universität Stuttgart

 Univ.-Prof. Dipl.-Ing. Dr.-Ing. Anke Bock-
reis; Institut für Infrastruktur – Arbeitsbe-
reich Umwelttechnik; Universität Innsbruck

Dissertation

Co-Supervision of Dissertations and Habilitations
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Editor of Books and Journals

2017

Münsteraner Schriften zur Abfallwirtschaft, Band 17, IWARU, 
Institut für Wasser, Ressourcen, Umwelt an der FH Münster. 
Münster 2017 (Co-Editor)

Deponieforum 2017. Planung, Umsetzung, Nachsorge. 
Stuttgarter Berichte zur Abfallwirtschaft, Band 125 (Editor), 
DIV-Verlag Essen.

Bioabfallforum Baden-Württemberg 2017. Optimierung der 
Bioabfallverwertung – Wirtschaftlichkeit, Öffentlichkeit, Qua-
lität. Stuttgarter Berichte zur Abfallwirtschaft, Band 126 (Edi-
tor), DIV-Verlag Essen.

Book
Einführung in die Kreislaufwirtschaft – Planung – Recht - 
Verfahren, 5. Auflage, (Editor),
Springer-Vieweg-Verlag, ISBN 978-3-8348-1837-9, e-Book 
ISBN 978-3-8348-2257-4, und
DOI 10.1007/978-3-8348-2257-4, im März 2017.

7. Wissenschaftskongress Abfall- und Ressourcenwirtschaft, 
16.-17.03.2017, Aachen, DGAW Berlin (Co-Editor)

2016

6. Wissenschaftskongress Abfall- und Ressourcenwirtschaft, 
10.-11.03.2016, Berlin, DGAW Berlin (Co-Editor)

Zeitgemäße Deponietechnik 2016. Die Deponie: zwischen 
Neubau & Nachsorge. Stuttgart, 20.-21.09.2016. Stutt-
garter Berichte zur Abfallwirtschaft, Band 123 (Editor),.  
DIV-Verlag Essen.

Bioabfallforum Baden-Württemberg 2016. Strategien und 
Technologien für eine zukunftsorientierte Bioabfallverwer-
tung. Stuttgarter Berichte zur Abfallwirtschaft, Band 124, 
(Editor),. DIV-Verlag Essen.
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Vesenmaier, Angela; Reiser, Martin; Kranert, Martin (2017):
Untersuchungen der Methanemissionen an Bioabfallbe-
handlungsanlagen mittels Fernmessverfahren und mikro-
meteorologischer Ausbreitungsmodellierung.  
In: Anke Bockreis, Martin Faulstich, Sabine Flamme, Martin 
Kranert, Mario Mocker, Michael Nelles et al. (Hg.): 7. Wis-
senschaftskongress Abfall- und Ressourcenwirtschaft.
RWTH Aachen, 16./17.03.2017. Deutsche Gesellschaft für 
Abfallwirtschaft e.V. (DGAW): innsbruck university press, S. 
263–268.

Vesenmaier, Angela; Reiser, Martin; Kranert, Martin (2017):
Emissionsmessungen an Bioabfallbehandlungsanlagen
11. Biomasseforum 2017, DIV Verlag München, S. 23-32.

Pilsl, Philipp; Leverenz, Dominik; Daxbeck, Hans; Hafner, 
Gerold (2017):
Die Ressourcen- und Energieeffiziente Großküche. In: Anke 
Bockreis, Martin Faulstich, Sabine Flamme, Martin Kranert, 
Mario Mocker, Michael Nelles et al. (Hg.): 7. Wissenschafts-
kongress Abfall- und Ressourcenwirtschaft.
RWTH Aachen, 16./17.03.2017. Deutsche Gesellschaft für 
Abfallwirtschaft e.V. (DGAW): innsbruck university press, S. 
243–248.

Böhme, Lea; Kranert, Martin (2017):
Räumliche Analyse der Garten- und Küchenabfälle aus 
Haushalten. In: Anke Bockreis, Martin Faulstich, Sabine 
Flamme, Martin Kranert, Mario Mocker, Michael Nelles et al. 
(Hg.): 7. Wissenschaftskongress Abfall- und Ressourcen-
wirtschaft.
RWTH Aachen, 16./17.03.2017. Deutsche Gesellschaft für 
Abfallwirtschaft e.V. (DGAW): innsbruck university press, S. 
29–33.

Dobslaw, Daniel; Schulz, A.; Helbich, Steffen; Dobslaw, C.; 
Engesser K.arl-Heinrich (2017):
VOC removal and odor abatement by a low-cost plasma 
enhanced biotrickling filter process.
Journal of Environmental Chemical Engineering (2017), doi: 
10.2016/j.jece.2017.10.015

Salamanca, D.; Dobslaw, Daniel; Engesser Karl-Heinrich 
(2017):
Removal of cyclohexane gaseous emissions using a biot-
rickling filter system.
Chemosphere (2017);  
doi: 10.2016/j.chemosphere.2017.02.078

Publications

2017

Kranert, Martin.; Bidlingmaier, Werner (2017):
Abfallvermeidung
Einführung in die Kreislaufwirtschaft, 5. Auflage, Sprin-
ger-Vieweg-Verlag, Kapitel 4, S. 111-141.

Kranert, Martin; Cimatoribus, Carla; Fischer, Klaus.;  
Fritzsche, Anna; Reiser, Martin (2017):
Biologische Verfahren
Einführung in die Kreislaufwirtschaft, 5. Auflage, Sprin-
ger-Vieweg-Verlag, Kapitel 8, S. 295-422.

Kranert, Martin; Huber, Hans-Dieter (2017):
Abfallwirtschaftliche Planung und Abfallwirtschaftskonzepte 
auf Ebene der öffentlich-rechtlichen Entsorgungsträger
Einführung in die Kreislaufwirtschaft, 5. Auflage, Sprin-
ger-Vieweg-Verlag, Kapitel 12, S. 631-671.

Gottschall, Ralf; Vogtmann, H.; von der Saal, Th.; Kranert, 
Martin (2017):
Vermarktung von Biogutkomposten in den ökologischen 
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Lectures

2016

Leverenz, Dominik; Hafner, Gerold (2016):
Lebensmittelverluste und -abfälle in Deutschland. Vorstel-
lung aktueller Forschungsprojekte und Aktivitäten der Uni-
versität Stuttgart im Kontext Lebensmittelabfall. Stuttgart 
- Ministerium für Ländlichen Raum und Verbraucherschutz 
Baden-Württemberg. Stuttgart, 17.11.2016.

Rapf, Matthias (2016):
Gewinnung von elementarem Phosphor aus Klärschlam-
masche und carbonisierten Klärschlammprodukten.  
7. VDI-Fachkonferenz Klärschlammbehandlung. München, 
17.11.2016.

Kranert, Martin (2016):
Biologische Abfallverwertung – Alles klar für die Zukunft?
EdDE-Zukunftsforum 2016, Köln, 08.11.2016.

Kranert, Martin (2016):
Einflussgrößen auf die separate Bioguterfassung unter be-
sonderer Berücksichtigung der Qualität. 13. Recy & Depo-
Tech 2016, Montanuniversität Leoben, 8.-11. Nov. .2016.

Kranert, Martin; Pilsl, Philipp; Leverenz, Dominik; Hafner, 
Gerold (2016): Lebensmittelverluste in Deutschland - Daten-
basis und Messmethoden. Sitzung des Bioökonomierates. 
Stuttgart/Berlin, 14.11.2016.

Böhme, Lea (2016):
Potential of Organic Waste from Households. 2nd Status Se-
minar - Bioconomy Research Program Baden-Württemberg. 
Stuttgart, 13.10.2016.

Leverenz, Dominik (2016):
Lebensmittelverluste in Großküchen und deren Vermeidung 
- Messmethoden und Erfahrungsberichte. „ProfiTreff“. Fach-
zentrum Ernährung/Gemeinschaftsverpflegung Oberfran-
ken, Amt für Ernährung, Landwirtschaft und Forsten Bay-
reuth. Bamberg, 11.10.2016.

Groth, Angela (2016):
Quantification of methane emissions from biogas plants by 
the use of an inverse-dispersion modelling method. Work-
shop – MetHarmo. Leipzig, 10.08.2016.

Böhme, Lea (2016):
Fremd- und Störstoffproblematik bei der Verwertung von 
Bioabfällen. Bioabfallforum 2016. Institut für Siedlungswas-
serbau, Wassergüte- und Abfallwirtschaft (ISWA). Stuttgart, 
21.09.2016.

Kranert, Martin (2016):
Auswirkungen neuer Bestimmungen für die Bioabfallwirt-
schaft. Bioabfallforum 2016 Baden-Württemberg, Stutt-
gart-Bad Cannstatt, 20.-21.09.2016.

Kranert, Martin (2016):
Störstoffgehalte und Anforderungen an die Inputqualität von 
Bioabfall, Aufbereitung, Behandlung und Konfektionierung.
4. Abfallvergärungstag des Fachverbandes Biogas e.V. 77. 
Symposium des ANS e.V. , Bayreuth am14.-15. September 
2016; 14.09.2016.

Fischer, Klaus (2016):
Gestão de Resíduos Sólidos na Alemanha. Estudo de caso 
estado Baden-Württemberg. Solid waste management in 
Germany. Case study German state Baden-Württemberg.
2º Simpósio Meio Ambiente Urbano e Industrial (MAUI) Bra-
sil-Alemanha. Curitiba, Brazil, 05.07.2016.

Kranert, Martin (2016):
Lebensmittelabfälle – Potentiale, Vermeidungsansätze, Um-
weltrelevanz. IWAR – Vortragsreihe „Neues aus Umwelt-
technik und Infrastrukturplanung“, Sommersemester 2016, 
TU Darmstadt, 27.06.2016.

Kranert, Martin (2016):
Lebensmittelabfälle – weniger ist mehr. Göppinger Tech-
nikforum, Themenschwerpunkt Recycling. Göppingen, 
22.06.2016.

Kranert, Martin (2016):
Verwertung biogener Abfälle - Entwicklung, Stand, Perspek-
tiven. Universität Rostock. Rostock, 15.06.2016.

Fritzsche, Anna (2016):
Überblick über Störstoffe. rechtliche Hintergründe und mög-
liche Lösungsansätze. 18. Fachtagung des VHE-Nord e.V. 
Northeim. Northeim, 14.06.2016.

Kranert, Martin (2016):
Einflussgrößen auf die separate Bioguterfassung unter be-
sonderer Berücksichtigung der Qualität. Vortragsveranstal-
tung der EdDE e.V. „Zukunftsweisende Forschung für eine 
praxisgerechte Resourcen- und Entsorgungswirtschaft.“ 
IFAT München, 31.05.2016.

Fritzsche, Anna (2016):
Optimization Potential of Biogas Plants for Biowaste.
Orbit Conference. Heraklion, Crete, Greece, 27.05.2016.
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Lectures

Kranert, Martin (2016):
Impact Factors on the Quality of Separate-Collected Organic 
Waste from Households. Orbit Conference. Heraklion, Crete, 
Greece, 27.05.2016.

Böhme, Lea (2016):
Organic Waste from Households - Sorting Analysis to Deter-
mine the Amount and Composition. Orbit Conference. Hera-
klion, Crete, Greece, 26.05.2016.

Groth, Angela (2016):
Determination of Methane Emission Rates at Composting 
and Anaerobic Digestion Plants in Germany. Orbit Conferen-
ce. Heraklion, Crete, Greece, 25.05.2016

Pilsl, Philipp (2016):
Energy-Saving Potential by Avoiding Food Losses in Germa-
ny. Orbit Conference. Heraklion, Crete, Greece, 26.05.2016.

Kranert, Martin (2016):
Vom „Unrath“ zum Wertstoff. Festveranstaltung zum 125-jäh-
rigen Jubiläum von AWS und Tiefbauamt der Stadt Stuttgart. 
Stuttgart, 15.04.2016.

Kranert, Martin (2016):
Fremdstoffe bei der Bioabfallverwertung - Einflussgrößen, 
Maßnahmen und Konsequenzen für die Erfassung und Ver-
wertung. Witzenhausen-Institut. Neues aus Forschung und 
Praxis. Witzenhausen-Institut für Abfall, Umwelt und Energie 
GmbH. Kassel, 12.04.2016.

Fischer, Klaus (2016):
Lixo orgânico como uma importante contribuição para um 
futuro sem combustível fóssil. 2º Simpósio Meio Ambiente 
Urbano e Industrial (MAUI) Brasil-Alemanha. Curitiba, Brazil, 
05.04.2016.

Rapf, M.; Thomanetz, E. (2016):
Co-incineration of residues – principles and practical ex-
amples in Germany. 2. MAUI Symposium Deutschland-Bra-
silien – Kommunaler und industrieller Umweltschutz – Ab-
fälle: Vermeidung und Verwertung. Universidade Federaldo 
Parana, Universität Stuttgart, SENAI Parana, ABES Parana, 
Simpósio Meio Ambiente Urbano e Industrial (MAUI) Bra-
sil-Alemanha. Curitiba, Brazil, 05.-07.04.2016.

Fischer, Klaus (2016):
Recycling of Rare Earth Elements. Estudo de caso: Apro-
veitamento de terras raras. 2. MAUI-Symposium Deutsch-
land-Brasilien. Associação Brasileira de Engenharia Sa-
nitária e Ambiental do Paraná mit der Unterstützung des 
Deutschen Wissenschafts- und Innovationshauses. São 
Paulo, Curitiba, Brasilien, 05.04.2016. Online verfügbar un-
ter http://www.prppg.ufpr.br:8080/2sbamaui/inicio.

Rapf, Matthias; Clauß, Detlef (2016):
Waste management in Germany – review and perspectives.
2. MAUI Symposium Deutschland Brasilien – Kommunaler 
und industrieller Umweltschutz – Abfälle: Vermeidung und 
Verwertung. Universidade Federal do Paraná, Universität 
Stuttgart, SENAI Paraná, ABES Paraná. Curitiba, PR, Bra-
silien, 05.04.2016.

Böhme, Lea (2016):
Bioabfallpotenzial: Ermittlung der Stoffströme und Zusam-
mensetzung mittels Sortieranalysen. DGAW Wissenschafts-
kongress. Deutsche Gesellschaft für Abfallwirtschaft e.V. 
(DGAW). Berlin, 10.03.2016.

Groth, Angela; Reiser, Martin; Kranert, Martin (2016):
Untersuchungen der Methanemissionen an Bioabfallver-
gärungsanlagen mittels Fernmessverfahren und mikrome-
teoroligischer Ausbreitungsmodellierung. DGAW Wissen-
schaftskongress. Deutsche Gesellschaft für Abfallwirtschaft 
e.V. (DGAW). Berlin, 10.03.2016.

Leverenz, Dominik; Pilsl, Philipp; Hafner, Georg; Häberle, 
Irma; Röger, Christine; Rubach, Malte (2016): Energieein-
sparpotenzial durch Vermeidung von Lebensmittelverlusten 
in der Außer-Haus-Verpflegung in Bayern. 53. Wissenschaft-
licher Kongress der Deutschen Gesellschaft für Ernährung 
e.V. (DGE). Fulda, 03.03.2016.

Kranert, Martin (2016):
Avoiding food waste - a measure for sustainability. Indo-Ger-
man Conference on Sustainability. Indian Insitute of Techno-
logy Madras. Indo-German Centre for Sustainability (IGCS). 
Chennai, Indien, 27.02.2016.

Naji, Fatah (2016):
Application of magnetite nanoparticles coated active carbon 
derived from lignocellulosic waste biomass for wastewater 
remediation. Indo-German Conference on Sustainability. In-
dian Insitute of Technology Madras. Indo-German Centre for 
Sustainability (IGCS). Chennai, Indien, 27.02.2016.
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Posters

Kranert, Martin (2016):
Essen ohne Reste? Entstehung und Dimension von Lebens-
mittelabfällen in Haushalten sowie Ansätze zur Vermeidung. 
Kongress der Umweltakademie Baden-Württemberg “Nach-
haltiger Konsum: Essen 4.0 – wie essen wir in der Zukunft?” 
Stuttgart, 22.03.2016.

Hafner, Gerold; Leverenz, Dominik (2016):
Ressourceneffizienz in der Gemeinschaftsverpflegung.
Kern Wissenschaftsseminar „Energie sparen - Ressour-
cen nutzen“. Bayerisches Staatsministerium für Ernährung, 
Landwirtschaft und Forsten. München, 17.02.2016.

Leverenz, Dominik; Hafner, Gerold (2016):
Energieverschwendung durch Lebensmittelabfälle - Analy-
se, Bilanzierungsmodell und Energieeinsparpotenziale ent-
lang der Wertschöpfungskette. Kern Wissenschaftsseminar 
„Energie sparen - Ressourcen nutzen“. Bayerisches Staats-
ministerium für Ernährung, Landwirtschaft und Forsten. 
München, 17.02.2016.

2017

Pilsl, Philipp (2017):
Demand-oriented generation of sewage gas by co-fermenta-
tion with liquid components of organic waste. Poster.
25. European Biomass Conference and Exhibition (EUBCE). 
Europäische Kommission; ETA-Florence Renewable Ener-
gies. Stockholm, 12.06.2017.

Pilsl, Philipp (2017):
Die Ressourcen- und Energieeffiziente Großküche - Metho-
dik und erste Ergebnisse. Poster.
7. Wissenschaftskongress „Abfall- und Ressourcenwirt-
schaft“. Deutsche Gesellschaft für Abfallwirtschaft e.V. 
(DGAW). Aachen, 16.03.2017.

Vesenmaier, Angela (2017):
Untersuchung der Methanemissionen an Bioabfallbehand-
lungsanlagen mittels Fernmessverfahren und mikrometeoro-
ligischer Ausbreitungsmodellierung. Poster.
Wissenschaftskongress „Abfall- und Ressourcenwirtschaft“. 
Deutsche Gesellschaft für Abfallwirtschaft e.V. (DGAW). Aa-
chen, 16.03.2017.

Wittmann, Leonie (2017)
Entwicklung einer prozessangepassten Abgasbehandlung 
an mechanisch-biologischen Abfallbehandlungsanlagen 
(MBA) Poster.
Wissenschaftskongress „Abfall- und Ressourcenwirtschaft“.
Deutsche Gesellschaft für Abfallwirtschaft e.V. (DGAW). Aa-
chen,
16.03.2017.

2016

Leverenz, Dominik; Pilsl, Philipp; Hafner, Gerold; Kranert, 
Martin (2016):
Consumer Behavior - Drivers to Reduce Food Waste from 
Households. Poster. In: Katia Lasaridi und Thrassyvoulos 
Manios (Hg.): ORBIT 2016 - Organic Resources and Biolo-
gical Treatment. 10th International Conference on „Circular 
Economy and Organic Waste“. Heraklion, Crete, Greece, 
25.-28.05.2016, S. 155.

Böhme, Lea; Clauß, Detlef; Kranert Martin   (2017):
Organic Waste Potentials from households in Baden-Würt-
temberg. 2nd International Bioeconomy Conress 2017. Vor-
trag im Rahmen des BBW-Forwerts-Programms des Minis-
teriums für WIssenschaft und Forschung BW, Abstract No. 
A-285.
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Contact

Biological Air Purification

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

Phone: +49 (0)711/685-63734
Fax: +49 (0)711/685-63785
E-Mail: karl-h.engesser@iswa.uni-stuttgart.de 

Secretary’s Office

Andrea Matzig

Phone: +49 (0)711/685-63708
Fax: +49 (0)711/685-63785
E-Mail: andrea.matzig@iswa.uni-stuttgart.de 

Environmental Engineering Study Course

Study Course Manager
Dipl.-Biol. Andreas Sihler

Phone: +49 (0)711/685-65498
Fax: +49 (0)711/685-65460
E-Mail: andreas.sihler@iswa.uni-stuttgart.de 

o. Prof. Dr.-Ing. Martin Kranert

Phone: +49 (0)711/685-65500 or 65495
Fax: +49 (0)711/685-65460
E-Mail: martin.kranert@iswa.uni-stuttgart.de 

Secretary’s Office

Carmen Mörk

Phone: +49 (0)711/685-65495
Fax: +49 (0)711/685-65460
E-Mail: carmen.moerk@iswa.uni-stuttgart.de 

Biological Processes in the  
Circular Economy 

Claudia Maurer, M.Sc.

Phone: +49 (0)711/685-65407
Fax: +49 (0)711/685-65460
E-Mail: claudia.maurer@iswa.uni-stuttgart.de

Resource Management and  
Industrial Recycling

Dipl.-Ing. Gerold Hafner

Phone: +49 (0)711/685-65438
Fax: +49 (0)711/685-65460
E-Mail: gerold.hafner@iswa.uni-stuttgart.de

Circular Economy and 
Waste Management Systems

Dipl.-Geol. Detlef Clauß

Phone: +49 (0)711/685-65502
Fax: +49 (0)711/685-65460
E-Mail: detlef.clauss@iswa.uni-stuttgart.de

Emissions

Dr.-Ing. Martin Reiser

Phone: +49 (0)711/685-65416
Fax: +49 (0)711/685-63729
E-Mail: martin.reiser@iswa.uni-stuttgart.de
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The methodological approaches for the technical-economic 
evaluation is based on measurements at the facility, experi-
mental test series and model-based calculations.

Biological Processes in the Circular Economy

Biowaste, Compost, Gas Output

High-value utilization of organic waste (fermentative, 
composting) is an important element in order to ensu-
re a high share of renewables in the energy supply in 
Germany as well as to achieve the desired energy policy 
objectives of the federal and state government. 

The working area is focused on processes for the biological 
treatments and conditioning of organic waste. Further flexi-
ble energy production and use of renewable raw material is 
also one main emphasis of the working area.

Core competencies of the working area are:

•	 The technical evaluation of treatment pro
•	 cesses in large-scale fermentation plants
•	 The identification of optimal pathways in the exploitati-

on of the resulting products from the fermentation and 
composting process (biogas, digestate, composts)

•	 The investigation of physical and chemical material 
properties of organic residues and waste materials in 
general and in particular, digestate and composts

•	 Balancing of pollutants and impurities in technical sys-
tems

•	 Utilization and balancing of organic residual and waste 
streams for the provision of raw material for the bioe-
conomy
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Research

Nexus strategies for sustainable biomass potentials ac-
tivation and bioenergy production in Danube Region, 
gefördert vom Bundesministerium für Bildung und For-
schung (Laufzeit 5/2017-2/2018

The long-term and overriding goal of the project is to develop 
the Danube region into a „zero waste model region“ with sus-
tainable energy and wastewater management of closed nutri-
ent cycles. This sustainable farming method is characterised 
by the highest possible efficiency of resources and environ-
mental protection of economic processes. The decentralised 
approach focuses on the recovery of energy and recyclable 
materials integrated into economic processes and the use of 
municipal and agricultural residual and waste materials (in-
cluding sewage sludge). This supra-regional approach and 
the use of technologically innovative processes are intended 
to create an exemplary model region in which new jobs are 
created in rural areas and leisure, business and science tou-
rism are strengthened at the same time. 

The project is divided into two phases and has two subordi-
nate objectives:
•	 Creation of a network of different partners (science, po-

litics, economy) of the Danube Region and Germany, 
who are active in the field of sustainable bioenergy pro-
duction and related areas.

•	 Building on the network, the formation of a consortium 
for funding applications in relation to EU proposals.

Capturing renewable energy from wastewater and bio-
waste treatment of the light industry in China

China suffered from the water pollution caused by the lar-
ge-scale emission of organic pollutant from light industry 
(e.g. sugar, pulp, paper, pharmacy, starch and food proces-
sing industries). Capturing renewable energy from wastewa-
ter and biowaste of light industry is a fundamental step of 
circular economy, however, the local enterprises are short 
of practical experience and standardized management on 
the integration of identification, selection and utilization of 
bio-waste from light industries using anaerobic technology 
.While Germany is leading country as well a global market in 
bioenergy resources activation and utilization, it is necessary 
to build up a network of industries, R&D institutes, and gover-
nment as well as other associated partners between Germa-
ny and China, which will jointly work on topic of bioenergy in 
light industry to achieve the know how transfer.

The aims of the definition project proposed RENERCHI are:
•	 to build up a R&D network involving researcher, en-

gineer, consumer and legislator to identify the best so-
lution for anaerobic technology implementation in light 
industry in China.

•	 to identify the legislation, policy, market demand and 
technical requirement to evaluate the feasibility to reali-
ze circular light industry. 

•	 to open up new market potentials for German compa-
nies.

•	 to jointly define the project idea for the fermentation 
of bio-waste from light industry in China, to develop a 
project proposal for the upcoming CLIENT II project 
tenders.

Funding Institution:

Bundesministerium für Bildung und Forschung

Contact:

Prof. Dr.-Ing. Martin Kranert
Claudia Maurer, M.Sc.
Dipl.-Ing. Jovana Husemann, M. Sc., M. Eng.

Project Partner:

Universität Hohenheim, Landesanstalt für Agrartechnik und Bio- 
energie, Universitat für Bodenkultur Wien, Universität Belgrad

Duration:

05/2017 - 02/2018

Funding Institution:

Bundesministerium für Bildung und Forschung

Contact:

Prof. Dr.-Ing. Martin Kranert
Claudia Maurer, M.Sc.
Dipl.-Ing. Jingjing Huang

Project Partner:

University Guangxi, Guangxi Bossco Environmental Protection 
Technology Co.,Ltd

Duration:

05/2017 - 11/2017
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Research

Controlling Mechanism of Hyper Grease and Saline Bio-
waste Codigestion

“Controlling Mechanism of Hyper Grease and Saline 
Biowaste Codigestion” Project is designed to identify the 
potential and possible concepts for co-fermentation of food 
waste and sewage sludge and its practical implementation 
and investigation in China in lab scale. This will be accom-
plished by intensive cooperation of Chinese and German 
partners, yielding very valuable knowledge exchange and 
intensifying existing long-term collaboration.

In this project, a concept for separate collection and pretre-
atment of food waste was developed. Series of experiments 
of co-fermentation was conducted in lab-scale fermentation 
reactor at Southwest Jiaotong University. Batch tests and 
continuously tests aim to find out the maximized biogas 
yield and best proportion of food waste. At the same 
time, the experiments of flexible biogas production were 
conducted with demand oriented feeding management. 
Furthermore, the potential to save energy by fermentation 
of sewage sludge and food waste are estimated. Similarly, 
the potential to reduce climate relevant emissions (GHG) 
from sewage sludge and food waste on the landfill, by 
valorizing it as substrate for fermentation, was calculated as 
well. During this project, 2 workshops were held in Chengdu 
for experience exchange and results discussion. Besides, 
students exchange and joint scientific articles realize a high 
level know-how-transport between China and Germany. 

Optimization potential in solid waste biogas plants in 
Baden-Württemberg

The aim of the project is to develop a solid database with 
key figures on established concepts of fermentation plants 
for biowaste. The database is intended to support project 
development and planning decisions in the expansion of 
fermentation capacity and to identify optimization potentials.

For several years the utilization of biodegradable waste in 
fermentation plants is increasing. This development makes 
it necessary to evaluate the best use of the substrate and 
to identify the optimization potential - for existing plants as 
well as for the design of new plants. Currently there is a lack 
of reliable data for a longer period regarding the suitability 
of the concepts for the respective substrates and the actual 
performance of the systems.

In the project „Optimization Potential in Solid Waste Biogas 
Plants in Baden-Württemberg“ a comprehensive, objective, 
reliable database is therefore to be created by implemen-
ting an extensive measurement, sampling and data collecti-
on program. A comprehensive database with information on 
various concepts for process operation, energy and material 
flow balances, analyzes of substrates and product qualities 
should assist planners and operators within project develop-
ment and planning decisions. In addition the optimization 
potential, such as higher energy efficiency, targeted subst-
rate use, increased energy and resource efficiency, is to be 
discovered.

This project is funded by the Ministry of Science, Research 
and the Arts of the State of Baden-Württemberg (MWK) and 
takes part in the BBW-ForWerts graduate program.

Funding Institution:

Science & Technology Department of Sichuan Province, China

Contact:

Prof. Dr.-Ing. Martin Kranert
Claudia Maurer, M.Sc.
Dipl.-Ing. Jingjing Huang

Duration:

03/2016 - 03/2018

Funding Institution:

Ministerium für Wissenschaft, Forschung und Kunst Baden-Würt-
temberg; Forschungsprogramm Bioökonomie Baden-Württemberg

Contact:

Prof. Dr.-Ing. Martin Kranert
Claudia Maurer, M.Sc.
Dipl.-Ing. Anna Fritzsche

Duration:

07/2014 - 08/2018
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Research

Factors influencing the separate biowaste collection 
with special regard on quality

The impacts on the quality of separate-collected organic 
waste were investigated in a research project by the Institu-
te for Sanitary Engineering, Water Quality and Solid Waste 
Management (ISWA) and the Ingenieurbüro für Sekundär-
rohstoffe und Abfallwirtschaft (ISA) for the Entsorgergemein-
schaft der Deutschen Entsorgungswirtschaft e.V. (EdDE).

The circular economy is one of the biggest challenges of our 
time. The waste management sector is expected to recycle 
as much material as possible to shift from a disposal oriented 
to a demand-based approach. Within the intensified organic 
waste collection, different challenges regarding treatment 
and utilisation are evoked. The methods used, were a de-
tailed literature review, supplemented with the expertise of 
relevant stakeholders. Additionally interviews, surveys with 
questionnaires, treatment plant visits and the analysis of 
analytical data from two plants were conducted.

Storage and flexible operating modes to conserve 
valuable resources and to compensate current fluctua-
tions at high levels of renewable energy in Baden-Würt-
temberg

Due to rising share of fluctuating renewables in the energy 
market it becomes increasingly important to find approaches 
for integrating energy from wind and photovoltaic in a de-
mand-oriented way and analyzing the increasing storage 
demand.  As a result of cost-efficient storage possibilities of 
biogas and controllability of biogas production, biogas plants 
prove to be an excellent source for provision of balancing 
energy and therefore an important technology for integrating 
the fluctuating renewables in the energy market.

The objective of the project is the investigation of the cont-
rollability of biogas production from biogas plants based on 
experiments and subsequent modeling. Based on these me-
thodologies a tool for optimized demand-oriented operation 
mode of the CHP is to be developed.

The first project phase includes the conduction of experi-
ments related to flexible feeding management of biogas 
plants. Therefore different substrate types and feeding cycles 
are being applied. The next step focuses on the development 
of an optimization tool, which based on the existing storage 
capacities and electricity price prognosis, generates opera-
ting schedules for the CHP for flexible operation mode of bio-
gas plants. Based on these operational schedules, an eco-
nomic assessment of biogas plants operated in a flexible i.e. 
demand-oriented operational mode can be conducted. The 
developed tool should enable the biogas operator to calcula-
te the extra revenues in case a transformation of the opera-
tion mode of the plant towards flexible electricity production 
from biogas is planned.

Funding Institution:

EdDE e.V.

Contact:

Prof. Dr.-Ing. Martin Kranert
Dipl.-Ing. Lea Böhme
Dipl.-Ing. Anna Fritzsche

Project Partner:

Ralf Gottschall, ISA, Humus und Erden Kontor

Duration:

02/2015 - 07/2015

Funding Institution:

Ministerium für Umwelt, Klima und Energiewirtschaft
Baden-Württemberg; Programm Lebensgrundlage
Umwelt und ihre Sicherung (BWPLUS)

Contact:

Claudia Maurer, M.Sc.
Dr.-Ing. Olga Panic-Savanovic
Dipl.-Ing. Rafael Daiber Xares Rodrigues

Project Partner:

Universität Stuttgart, Institut für Siedlungswasserbau, Was-
sergüte- und Abfallwirtschaft, Institut für Feuerungs- und 
Kraftwerkstechnik, Institut für Energiewirtschaft und Rationelle 
Energieanwendung

Duration:

12/2012 - 03/2018
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Contact

Work Area Manager Biological Processes  
in the Circular Economy

Claudia Maurer
Phone.: + 49 (0) 711 685 65407
Fax: + 49 (0) 711 685 65460
E-Mail: claudia.maurer@iswa.uni-stuttgart.de

Research Assistants

Dipl.-Ing. Anna Fritzsche
Phone: + 49 (0) 711 685 65456
Fax: + 49 (0) 711 685 65460
E-Mail: anna.fritzsche@iswa.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

Laboratory

CTA Axel Goschnik
Phone: + 49 (0) 711 685 63712
Fax: + 49 (0) 711 685 63729
E-Mail: axel.goschnik@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

Yiyun Liu
E-Mail: liuyiyun123@hotmail.com

Xiaofeng Li
E-Mail: vincentli1991@hotmail.com

Former Employee

Dipl.-Ing. Rafael Daiber Xares Rodrigues
Dr.-Ing. Olga Panić-Savanović
Dipl.-Biol. Jovana Husemann, M.Sc., M. Eng.
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Emissions

If it stinks to others, then our collegues are in their element. In the „Emissions“ (EMS) department, it is dealt with 
almost anything gaseous that leaks out of anything. Preferential at waste treatment plants, landfills and sewage treat-
ment plants, but also other emissions are „welcome“.

At waste treatment plants, the issues “acceptance” and “ga-
seous emissions” are often strongly coupled. On the one 
hand, it is a matter of nuisance avoidance or compliance with 
thresholds, on the other hand also of resource conservation 
and sustainability. Therefore, the minimization of emissions 
of climate-relevant gases in the disposal and recycling of 
waste remains an important area of research. In the work 
field EMS, the prevention of methane formation and metha-
ne monitoring are currently an important focus. This rese-
arch is applied to work on reducing the aftercare of waste 
landfills, reducing emissions at the MBT and to the further 
development of measurement methods for methane.

In cooperation with companies and authorities, there was 
a frequent demand for existing gas analysis options during 
the reporting period. The range of devices available extends 
from classical methods such as gas chromatogra-
phy with mass spectrometer and flame ioniz-
ation detector to more „unusual“ methods 
such as olfactometry, laser absorption 
spectrometry and “sniffing port” (GC-
MS-o). Our work is embedded in 
both the scientific-technical and 
the economic context. Our experi-
ence is incorporated into national 
and international regulations.   

Main areas of research:

•	 Aerobisation of landfills
•	 New methods for quantifying methane emissions
•	 Investigation of emissions from waste treatment plants
•	 Analysis of odors and odorous substances by means of 

olfactometry and gas chromatographic methods (“sniffing 
port” (GC-MS-o))
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Research

Measurement of methane emissions at landfill surfaces 
for the success assessment of stabilization measures

The quantification of methane emissions from municipal 
waste landfills has been carried 

out so far by calculating the 
methane formation poten-

tial and the quantities 
of methane collected 
in the gas collection 
system. However, 
with no help of mea-
surements providing 
evidence on the actual 

methane load emitted.

Every year 11,000 Gg CO2 
equivalents are emitted by Ger-
man waste landfills (UBA, 2013). 

A declared goal of the Fe-
deral Republic of Germa-

ny is to reduce these 
emissions by 500 -  
2,500 Gg CO2 equiva-
lents per year through 
landfill ventilation. 
Successful aeration 
can reduce the met-

hane formation potenti-
al of a single landfill by up 

to 90 % (BMUB, 2014).

Until now, the central point for determining landfill gas emis-
sions has been a calculation based on various assump-

tions, such as the amount of wa-
ste stored, the degradability 

of the stored waste, the 
methane content of the 

extracted landfill gas, 
the age of the deposit 
and the capture effi-
ciency of the gas col-
lection system used. 
In addition, by regular 

inspections with the fla-
me ionization detector it is 

checked that the measura-
ble concentrations of methane on 

the landfill surface are low. This procedure can be used to 
make an emission forecast.

By the indirect remote measurement method TDLAS (Tu-
neable Diode Laser Absorption 
Spectroscopy) distance con-
centrations can be deter-
mined using infrared 
spectroscopy. First, a 
distance measurement 
is carried out in the 
windward side of the 
landfill to quantify the 
background concentra-
tion. During evaluation, 
it serves as a correction for 
the concentration measured in 
the lee of the landfill. The measured 
concentrations and ambient details, such as temperature, 
pressure and surface roughness and wind data (wind direc-
tion, turbulence, etc.) are fed into the modeling program 
WindTrax. It calculates the source strength, i.e. the emissi-
on, by means of a backward Lagrangian modeling.

Over the next three years, methane emissions at four land-
fills will be modelled using the TDLAS measurement me-
thod and various calculations. At the same time, a stabiliz-
ation measure will be installed. A triple gain in knowledge is 
expected from this approach:

1. Review of the stabilization measure - because only if 
the entire landfill is under negative pressure, i.e. no 
emissions can be measured, the stabilization measure 
can take effect.

2. Metrological investigation of the gas capture efficien-
cy, by simultaneous evaluation of the landfill gas col-
lection system and comparison with computational 
methods.

3. Determination of the actual methane load emitted.

The elementary knowledge gain is that for the first time a 
metrological determination of the gas capture efficiency is 
possible and carried out.

Funding Institution:

DBU

Contact:

Imke Wessel, M.Sc.
Dr.-Ing. Martin Reiser

Duration:

07/2017 - 06/2020
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Research

European harmonisation of methods to quantify met-
hane emissions from biogas plants („Metharmo“)

Biogas plants emit methane. 
Known major sources are 

leakages, pressure reli-
ef vents, gas utilizati-
on devices and open 
storage tanks. For 
reaching climate pro-
tection targets it is es-
sential to quantify the 

emissions from green-
house gas emitting sour-

ces. The results enable to 
determine the environmental 

impact of a technology and to gain 
knowledge of the value of emission mitigation strategies. 
To date, no common European standard is established to 
measure the overall emission rates of methane from biogas 
plants. The objective of the project is to harmonize some 
first national approaches for the quantification of emissions 
to a common procedure. 

Quantitative emission control 
of fugitive methane emis-

sions is not mandatory 
for biogas plants in 
Europe. Neverthe-
less, methane is a 
potent GHG and its 
emissions contribute 
to climate change. For  

life-cycle analyses 
(LCA) estimated stan-

dard values are commonly 
used. First national attempts 

have been undertaken to perform mea-
surements to quantify total methane emissions from biogas 
plants. The precise quantification of emission sources at 
biogas plants is an outstanding challenge since the emissi-
ons are heterogeneous and time variant. 

There are in principle three types of sources: leakages, 
area sources like open storage tanks and exhaust gas/air. 
While measurements on site often focus on one type of the-
se sources, remote measurements cover the overall emis-
sion plume. The methods for evaluation in use at different 
institutions in Europe are still not standardized and deliver 
different results. 

The determination of methane losses directly relates to 
economic plant improvements and resource efficiency as 
mitigation measures come into play at the point where 

emission quantities are known. The environmental compa-
tibility of the biogas economy can only be proofed if emis-
sion rates can be determined in 
a verifiable way. In addition, 
the possibility to evaluate 
the environmental im-
pact of biogas plants 
gives the chance to 
raise public accep-
tance of this branch 
of bioenergy, espe-
cially if energy crops 
are used as a part of 
the substrate.

Based on two measurement 
campaigns with simultaneous executions of all measuring 
teams in the consortium, the different measuring metho-
ds were evaluated and harmonized. In the future methane 
emissions from biogas plants can be quantified comparably 
throughout Europe with the help of a guiding document.

Funding Institution:

Fachagentur Nachwachsende Rohstoffe e.V. (FNR)

Contact:

Dipl.-Met. Angela Vesenmaier, M.Sc.
Dr.-Ing. Martin Reiser

Project Partner:

Deutsches Biomasseforschungszentrum gemeinnützige GmbH 
(DBFZ) , Institut für Abfallwirtschaft, Universität für Bodenkultur 
Wien (BOKU), Zentralanstalt für Meteorologie und Geodynamik 
(ZAMG), Energiforsk – Swedish Energy Research Centre (EF),
Research Institutes of Sweden (RISE), JOANNEUM RESEARCH 
FORSCHUNGSGESELLSCHAFT MBH (JR), Avfall Sverige (AS), 
Technical University of Denmark (DTU), Boreal Laser Inc. (Bore-
al), Bioenergy 2020+ GmbH, National Physical Laboratory (NPL) 
(Unterauftrag)

Duration:

03/2016 - 02/2018
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Research

EnAB 2: Energy-efficient exhaust air treatment 2 

Mechanical-biological waste treatment (MBT) is used as a 
basic technology for municipal solid waste treatment. The 
technology has the specific aim to stabilize the organic was-
te prior to landfilling.

To guarantee aerobic conditions during biological degrada-
tion a high ventilation rate is necessary. The process gases 
are loaded with organic pollutants among others, which 
should be reduced to German limit values before their emis-
sion into the atmosphere. Often regenerative thermal oxidati-
on (RTO) is used. To keep up the oxidation process generally 
additional fuel is necessary.

The research and development project “Energy-efficient 
exhaust air treatment 2” (EnAB2) aims at a significant reduc-
tion of the energy demand at MBT plants. As a result of the 
previous EnAB project the reduction of the energy demand 
for the aeration of the heaps and the exhaust gas cleaning 
are promising. Since the exhaust gas produced during aero-
bic biological treatment only contains sufficient carbon load 
for autothermic operation of the RTO for a short time, an al-
ternative exhaust gas purification system can make a major 
contribution to reducing energy consumption by minimizing 
the use of auxiliary gas.

The RTO is used as a central solution for an exhaust gas 
mixture of numerous aerobic processes influencing its com-
position. To achieve the aim, technical aspects of exhaust 
gas treatment and operational aspects of all interacting pro-
cesses are relevant. 

As a result of the previous project it might be possible to 

Abluftbelastung Gesamtkohlenstoff über beide Rottephasen

reduce the specific energy demand of mechanical-biological 
waste treatment by 25 %. 

In the context of this project the exhaust gas streams from  
15 rotting tunnels were separated by their varying levels of 
air pollution and treated in different cleaning systems. There-
fore, a new bypass pipe was built. As a consequence the vo-
lume flow rate to the RTO was considerably reduced. In addi-
tion, a control algorithm was developed to supply the exhaust 
gas to the suitable cleaning system using automatic flaps.

Funding Institution:

Bundesministerium für Wirtschaft und Energie (BMWi),  
Forschungszentrum Jülich GmbH (PTJ)

Contact:

Leonie Wittmann, M.Sc. 
Dr.-Ing. Martin Reiser

Project Partner:

I.A.R.-Institut für Aufbereitung und Recycling der RWTH Aachen,
Materialkreislauf- und Kompostwirtschaft GmbH & Co. KG  
(Großefehn), PlasmaAir AG (Weil der Stadt)

Duration:

11/2015 - 02/2018
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Research

Examination of greenhouse gas emissions at  
biowaste treatment plants as criterium for a high-end 
waste management („UTE B.“)

In Germany, a law to collect biological waste 
separately was introduced on January 1, 
2015. Since then, the capacity demand 
for appropriate treatments has increa-
sed. The main practices are anaerobic 
digestion and aerobic composting. An 
important criterion for process excellen-
ce is climate relevance. In order to 
compare the impact on climate change 
of the different biowaste treatment tech-
nologies, the determination of greenhouse 
gas emissions (especially methane) is ine-
vitable.

So far, there is no reliable measurement method to 
determine the overall methane emissions at anaerobic 
digestion or composting plants. Particularly the fugitive 
methane emissions might play an important role at these 
plants.

For reliable quantification of the total methane emissi-
on rates of a composting or digestion plant a method is 
applied which has already been successfully used at 
agricultural biogas plants in the previous project ‟Quanti- 
SchluMBF”. 

The adaptability of the method was examined at different 
composting and anaerobic digestion plants, and the impact 
on climate change was estimated. Similar to the project 
“QuantiSchluMBF” the method can be used if building-inter-
fered areas are avoided for concentration measurements. 
The combination of optical remote sensing and micromete-
orological dispersion modelling provides 
a simple and generally available 
method to quantify the overall 
methane emission rate 
of biowaste treatment 
plants without inter-
acting with their run-
ning operational pro-
cesses. It is possible 
to monitor the env-
ironmental impact of 
biowaste treatment 
plants and to take acti-
on if necessary (e.g. in 
case of unsuitable pro-
cess control or suspicion of 
leakages).

The climate-relevant emissions of the examined biowa-
ste treatment plants turned out to be considerably lower 

than the guidance values given by the 
Intergovernmental Panel on Clima-

te Change. In comparison, the 
measured overall methane 

emissions represent only an 
extremely small fraction of 
those from cattle farming 
in the county of Baden- 
Wuerttemberg. The pre-
dominated concerns re-
ported by environmental 

associations stating biowa-
ste treatment plants would 

negatively affect the climate 
are therefore unfounded. 

Biowaste treatment plants increase the 
potential for efficient utilization of biowaste and 

thus contribute to the preservation of natural resources and 
the environment.  

Funding Institution:

Ministerium für  Umwelt, Klima und Energiewirtschaft,  
Baden-Württemberg

Contact:

Dipl.-Met. Angela Vesenmaier, M.Sc.
Dr.-Ing. Martin Reiser

Duration:

09/2014 - 03/2016
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Expert Reports

Olfactometry analysis to determine the 
odorant concentration and various 
gas components

Olfactometric analyses for the de-
termination of the odor concent-
ration and gas chromatographic 
examination (GC/MS) of gas 
samples from different plants 
(waste disposal plants, sewage 
treatment plants, various produc-
tion plants). In the reporting period  
approx. 670 air samples were „sniffed“.

Clients: miscellaneous
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Contact

Work Area Manager Emissions
 
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 Vesenmaier, M.Sc.
Phone: + 49 (0)711/685-65469
Fax: + 49 (0)711/685-63729
E-Mail: angela.vesenmaier@iswa.uni-stuttgart.de

Imke Wessel, M.Sc.
Phone: + 49 (0)711/685-65409
Fax: + 49 (0)711/685-63729
E-Mail: imke.wessel@iswa.uni-stuttgart.de

Leonie Wittmann, M.Sc.
Phone: + 49 (0)711/685-65469
Fax: + 49 (0)711/685-63729
E-Mail: leonie.wittmann@iswa.uni-stuttgart.de

Laboratory

Axel Goschnick (CTA)
Phone: + 49 (0)711/685-63712
Fax: + 49 (0)711/685-63729
E-Mail: axel.goschnick@iswa.uni-stuttgart.de 

Former Employee

Hans-Jürgen Heiden (CTA)
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•	 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

Continuous recording of food losses in Bavaria  
(MONITOR) 

The project „Continuous recording of food losses in Bavaria“ 
is implemented as one of 17 measures in the alliance „We 
save food! (Wir retten Lebensmittel!)“. The Alliance is com-
mitted to develop and implement policies and strategies with 
stakeholders in the food value chain to reduce food losses.
Based on food loss data from 2014, an analysis of the food 
system in Bavaria will be carried out as part of the continuous 
recording of food losses in Bavaria. In order to collect speci-
fic	data,	partners	from	the	Alliance	are	purposefully	included	
in order to enable not only food loss monitoring, but also, in 
particular, progress documentation of alliance activities.

In addition to data collection, stakeholders, associations and 
companies from agriculture, food processing industry, retail, 
wholesail and consumption are involved in the foreseen ac-
tions. As a result, empirical values   from practice can be inclu-
ded in the data evaluation.

Funding Institution

Bayerische Landesanstalt für Landwirtschaft (LfL)

Contact:

Dipl.-Ing. Dominik Leverenz

Project Partner:

Kompetenzzentrum für Ernährung Bayern (Kern)   

Duration:

04/2017 - 05/2019

Resources Management and Industrial Waste

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 classi-
fication	and	evaluation	of	new	food	management	appro-
aches, 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 use-
ful	products.	RIK’s	contributions	to	the	project	are	firstly	
the performing of experiments as well as the manage-
ment of input and output materials.

•	 Renewable energy and energetic use of waste streams 
(‟waste	 to	 energy”):	We	 develop	 concepts	 to	 use	 una-
voidable wastes in an ecologically and economically opti-
mal way to substitute fossil energy.

•	 Wet oxidation of liquid hazardous wastes/industrial wa-
stewaters: We perform experiments with real wastewa-
ters, 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 condi-
tions, concepts and reactors for pyrolysis recycling inclu-
ding 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 ad-
sorbents; waste adequate special analysis and test me-
thods; sampling of solid, pasty and liquid wastes.

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
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Research

The	reactors	shown	in	the	figures	are	currently	being	used	
for experiments. A larger bioreactor is already in use, while 
detail engineering is being carried out for the UV pilot reactor.

Issues to be resolved:

UV:
•	 How do different radiation sources differ from each 

other (elimination in sum and of individual substances)?
•	 Quantify	 the	 influences	of	 photolysis	and	 radical	 che-

mistry in VUV treatment?
•	 How could an optimal radiator be designed?
•	 What	influence	do	turbulence	and	residence	time	have	

on the degradation performance?
•	 What	 influence	 does	 the	 temperature	 of	 the	 radiator	

surface	have	(optimum	41°C,	STP	effluent	10	to	20°C)?
•	 How long should the water be treated to achieve ideal 

interaction with the biological stage on the one hand 
and reasonable costs on the other?

•	 How can a reactor be built on an industrial scale?
•	 How can the reactor geometry be adapted to optimise 

the degradation performance?

BIO:
•	 Which carriers offer an optimal growth area for the bio-

mass and are mechanically and chemically resistant?
•	 Where does biomass settle on the carriers - only on the 

outer layers or also inside?
•	 Are there different conditions (nutrients, oxygen) on the 

surface and inside the carriers so that different, comple-
mentary populations can settle?

•	 To what extent must chemical pre-treatment be carri-
ed out in order to achieve adequate performance in the 
bioreactor?

•	 Which	ingredients	of	the	pre-treated	effluent	are	prefe-
rentially degraded? or to what extent remaining micro-
pollutants are metabolized in addition to the easier de-
gradable oxidation products?

•	 Do nutrients or easily degradable organic substances 
have	to	be	added	to	increase	efficiency?

•	 How long does the biomass need to reach its maximum 
efficiency?

•	 Does the system emit dangerous metabolic products?
•	 Does abrasion of the carriers release microplastics and 

how can this be prevented?
•	 Which reactor types are suitable for large-scale use? 
•	 How can the space/time yield be maximized here?
•	 What does the system achieve in comparison to con-

ventional	biological	fixed	bed	systems	(sand	filter,	trick-
ling	filter,	activated	carbon)?

•	 Is the additional or combined use of adsorbents neces-
sary?

R&D-project VERIKA: Development and testing of a me-
thod for the elimination of refractory substances from 
municipal wastewater treatment plant effluents

Numerous synthetic organic substances of daily private and 
commercial use such as pharmaceuticals, food additives, in-
gredients of detergents and cleaning agents, cosmetics and 
body care products, components of plastics and vulcanisates 
as well as various surface treatment agents reach mechani-
cal-biological sewage treatment plants via the municipal se-
wage system, where they are partly removed from the water 
mostly by adsorption on the activated sludge. They are poor-
ly biodegradable and partly bio-accumulative, and can have 
significant	negative	effects	on	various	water	organisms	even	
at extremely low concentrations.

In the VERIKA project, the combination of pre-oxidation by 
high-energy vacuum UV radiation with subsequent biological 
elimination of the oxidation products and the remaining tra-
ce substances is used for the removal of hardly degradable 
trace substances. New processes are developed and tested 
for both stages.

UV pretreatment takes place on a technical scale in a tube 
reactor	in	which	a	special	energy-efficient	 low-pressure	UV	
lamp is immersed directly, i.e. without a protective tube, into 
the wastewater. This means that, in addition to the 254 nm 
line, the 185 nm line (vacuum UV) of the mercury can also 
be used. This can not only attack substances directly (pho-
tolysis), but also generate OH radicals from water, which are 
considered to be the strongest known technical oxidizing 
agents. Tests carried out during the course of the project 
have shown that the use of vacuum UV makes the elimina-
tion	of	trace	substances	about	five	times	more	efficient	than	
with UV-C radiation alone.

This pre-treatment should „crack“ a large part of the ingre-
dients oxidatively with minimal energy input to such an extent 
that they are more bioavailable. The aim of the experiments 
is	to	find	out	how	to	adjust	the	treatment	conditions	so	that	
the	greatest	possible	benefit	can	be	achieved	at	the	lowest	
possible cost.

However, since oxidation will cause a major part of the treat-
ment costs, a highly specialized population of microorganis-
ms is to be used in the biological stage, which is also capab-
le of degrading more complex molecules. Such populations 
can form on biomass carriers, since sludge ages and thus 
the adaptation time to the special conditions are relatively 
high	there.	In	order	to	achieve	a	large	biofilm-water	interface,	
intensive mass transfer between the two phases and simul-
taneous continuous mechanical cleaning of the carriers, they 
are	moving	turbulently	in	a	loop	reactor	as	highly	porous	flo-
ating particles (e.g. foam cubes).
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Funding Institution

AiF for the Federal Ministry for Economy and the Energy Sector

Contact:

Prof. Dr.-Ing. Martin Kranert
Dipl.-Ing. Matthias Rapf

Projekt Partner:

Stengelin Umwelttechnik GmbH   

Duration

06/2016 - 05/2019 (36 month)

Some current results:
In the UV pilot plant it could be proven that due to the low 
penetration depth of VUV radiation in water (< 1 mm), turbu-
lence plays a considerably greater role in the UV reactor than 
the	 residence	 time.	With	highly	 turbulent	 inflow	conditions,	
average elimination rates of 50% could already be achieved 
with short residence times. 

The elimination from the pre-treated wastewater in the labo-
ratory bioreactors was again around 50%. However, partially 
different substances were removed in the biological stage 
than in the UV reactor. This leads to the conclusion that the 
two types of treatment complement each other well.

It	is	expected	that	in	the	much	more	efficient	pilot	plants	for	
UV pre-treatment (in planning) and biological post-treatment 
(already in operation), the elimination rates can be further 
increased. The treatment goal of an elimination of >85% 
trace substances in the concentration-weighted average 
seems therefore achievable. However, the pilot trials must 
also show at what price this success can be realised.

Figure 1: VUV tube reactor with submerged U-tube radiator 
and temperature-controllable receiver for chemical pre-treat-
ment of wastewater treatment plant effluent (here: closed-lo-
op operation for reaction-kinetic investigations) 
Energy consumption lamp 360 W, 35% of which UV-C power 
and 10% VUV power. Turbulent vertical upflow, reaction dis-
tance 1400 mm, treatment time ca. 20 s.

Figure 2: Moving bed biological reactors (MBBR) fed with 
chemically pre-treated sewage plant effluent.
Reactor volume 3 litres each, carrier filling degree 15%, 
inoculated with activated sludge. Hydraulic retention time 
due to low biomass density: 24 hours.

Research
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“Energy-efficient cuisine“ - energy saving and resource 
efficiency in Bavarian out-of-home catering

The University of Stuttgart, together with the Bavarian Com-
petence Center for Nutrition (KErn), has already investigated 
the potential for saving energy by avoiding food waste along 
the entire food value chain in the Free State of Bavaria. The 
most promising was the potential in out-of-home catering, 
as the cumulatve energy demand per tonne of food waste is 
highest here. Since, overall, energy consumption in the kit-
chen also accounts for a large proportion of the resource-sa-
ving potential of a canteen kitchen, these aspects are also 
being examined with regard to energy-saving measures.

The project funded by the Bavarian State Ministry of Food, 
Agriculture and Forestry, addresses 

this problem in a cooporation 
between ISWA of the Uni-

versity of Stuttgart together 
with KErn, Deggendorf In-
stitute of Technology and 
the Resource Manage-
ment Agency. In a total 
of three business and 

one school catering esta-
blishments, immediate food 

saving measures are being 
developed through analysis and 

evaluation of food waste. A further reduction in food was-
te will be achieved through the development of a demand 
forecasting tool. In close cooperation with the company‘s 
own building services, the entire energy consumption of the 
kitchen and the major energy consumers will be examined 
in detail in order to derive optimization potential. Finally, the 
incorporated energy of the food used is analyzed in order to 
be able to propose optimization approaches by the selection 

of the food.

The participating compa-
ny kitchens behaved very 
energy- and resour-
ce-conscious even before 
the project. Nonetheless, 
the kitchen managers 
and their teams, under 

the guidance of the ENKÜ 
project team, were able to 

identify	some	significant	energy	
and resource savings potential.

The project EnKü has shown 
that there are a multitude of 
optimization possibilities 
in all subject areas that 
have partly been imple-
mented immediately in 
the kitchens. The re-
sults also showed that 
there was a high need 
for individual support and 
was highly appreciated by 
the participating kitchens.

Research

Funding Institution:

Bayerische Landesanstalt für Landwirtschaft (LfL)

Contact:

Dipl.-Ing. Gerold Hafner 
Philipp Pilsl, M. Sc.

Project Partner:

Kompetenzzentrum für Ernährung Bayern (Kern), Ressourcen 
Management Agentur (RMA Verein), Hochschule Deggendorf     

Duration:

06/2016 - 12/2018
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Research

Data and Methods
The holistic analysis of the agricultural and food sectors is 
based upon differing preparations by the project partners in 
the area of environmental accounting, waste statistics and 
analyses of consumer behavior. Further data stems, among 
other	 sources,	 from	 the	German	 Federal	 Statistics	 Office,	
from national consumption studies and national nutrition 
monitoring as well as from the literature. The environmental 
impact along the value creation chain is calculated on the 

basis of econmic balance approaches.

In the case studies we document and evaluate 
– in addition to surveys of actors – amounts 

of waste with the help of the so-called 
„Resource Managers“ of the University 
of Stuttgart. In order to recognize options 
for action, we analyze different scenarios. 
These options for action will be discussed 

at stakeholder workshops.

Preliminary Results
Our analyses of the total systems target not only 

scientific	knowledge	and	policy	advice,	they	shall	also	ser-
ve as the basis for a raising of public awareness in terms of:

•	 A quantitative overview of the value creation chain for 
foods, including waste and losses

•	 Eco-balances with resource requirements and environ-
mental impacts

•	 Suitable, in part newly developed, methods for the creati-
on and evaluation of options for action

•	 Approaches for measures to avoid food waste.

In that we derive our knowledge from system analysis (Part 
a) and together with cooperation with different actors in the 
case studies (Part b), we want to draft recommendations and 
implement them into practice. Included here are the follo-
wing results:

•	 Concepts and options for action to avoid food waste (in 
the	 fields	 of	 fruit	 and	 vegetables,	 baked	 goods,	 school	
meals and consumer behavior)

•	 The creation of a communication and information platform 
with information materials (brochure, posters, curriculum 
materials and a resource for school food providers).

Pathways to reduce food waste (REFOWAS)

The production and consumption of food has an impact on 
the environment. In this context we question the importance 
of food waste.

To analyse this, we quantify the agricultural and food sectors 
along the entire value creation chain. Food waste can often 
be avoided with relative ease. In different case studies we 
study the main points and reasons for the creation of 
waste and study different way to reduce them.

Background and Objective
If food waste could be avoided, this would 
have	a	significant	impact	on	the	reduction	
of use of resources and emissions. This 
topic has been a public concern for seve-
ral years and is becoming increasingly im-
portant. Up until now there was no reliable 
data on the amounts of food waste. For this 
evaluation it is also important to have informa-
tion on why waste is created and which portion of 
this waste can be avoided with various measures. The goal 
of the project is to analyse the portion of avoidable waste, 
and strategies and approaches for measures to avoid or re-
duce waste. On the basis of three case studies with bake-
ries, vegetable and fruit producers and school cafeterias we 
study the obstacles and possibilities for action in practice. 
On the basis of the results we want to identify and evaluate 
possibilities to develop a new consciousness of sustainable 
action	and	 find	ways	 to	 avoid	 food	waste.	We	will	 include	
relevant actors, develop strategies with them and discuss 
possible measures to develop incentives for such behavior.

Approach
We link two perspectives. We carry out a holistic sectoral 
analysis of the entire system and also study in more detail 
different parts of practice on the basis of three case studies 
and the participation of actors.

In this way we can organize results and options for acti-
on with regard to their impact on the entire system. At the 
same	time	specific	statements	on	parts	of	the	system	and	an	
evaluation of the relevance of options for action are possible 
via the actors.

In the subsystem „Agricultural Production“ we analyse fruit 
and vegetable crops, processing and marketing. In proces-
sing we look more closely at bakeries. In a third case stu-
dy we study consumer behavior to identify different consu-
mer patterns and reasons for the creation of food waste in 
households. As a further aspect, catering and food waste in 
schools shall be included here.
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Research

Funding Institution

Deutsches Zentrum für Luft- und Raumfahrt e. V. (DLR)

Contact:

Dipl.-Ing. Gerold Hafner 
Dipl.-Ing. Dominik Leverenz

Projekt Partner:

Johann Heinrich von Thünen-Institut, Max Rubner-Institut,  
Verbraucherzentrale Nordrhein-Westfalen e.V.

Duration:

06/2015 - 05/2018

Internet:

www.refowas.de

Study on the feasibility of a mono-sludge incineration 
plant at the site of the RMHKW Böblingen with the aim 
of recovering phosphorus from the incineration ashes. 

The Zweckverband Restmüllheizkraftwerk Böblingen (RBB) 
operates the residual waste heating power station Böblin-
gen (RWHPS). Political signals are increasingly pointing 
out that in future more sewage sludge will be incinerated in 
mono-combustion plants in Germany with the aim of com-
prehensive phosphorus recycling. Against this background, 
the RBB wanted to economically examine the construction 
of a sewage sludge mono-incineration plant (SMIP) on the 
site	of	the	RWHPS.	This	could	benefit	from	synergy	effects	
through the use or partial use of existing infrastructure faci-
lities and plant components; the incineration ashes could be 
used for the recovery of phosphorus or temporarily stored 
until a technically and economically sensible technology is 
available.

The feasibility study examined whether the integration of a 
sewage sludge line of the desired size at the site of the RWH-
PS is generally possible and what costs would be incurred. 
At the same time, it was to be examined which phosphorus 
recovery techniques currently under development could pro-
bably be economically operated at a future Böblingen site.

For the necessary calculations and estimations, a data col-
lection	was	carried	out	after	defining	a	catchment	area	to	de-
termine the corresponding sludge quantities and parameters. 
The University of Stuttgart worked on the parts „Collection 
and evaluation of sludge data“ and „Status of development 
in phosphorus recovery from mono-sludge ashes“; the parti-
al services for the area of sewage sludge mono-combustion 
were worked on by TBF + Partner AG (TBF).

The results of the study can be summarized as follows:

1. Feasibility of a sewage sludge mono-incineration 
plant (SMIP)

The technical concept described in the study shows a feasib-
le variant suitable for the treatment of sewage sludge and, 
compared to other technical solutions, probably an econo-
mical one.

The	existing	building	area	at	the	Böblingen	site	is	sufficient.	
The	 SMIP	 benefits	 significantly	 from	 the	 use	 of	 synergies	
with the existing RWHPS. Reduced investment costs by the 
joint use of the infrastructure and various auxiliary plants, in 
addition within the range of the operating costs with the per-
sonnel and with the supply of relatively economical electrical 
energy	from	the	RWHPS	will	be	major	benefits.

From the point of view of the authors, the project of sewage 
sludge mono-incineration should be pursued further in view 
of the expected legislation, the planned decommissioning of 
various	coal-fired	power	plants,	which	until	now	co-incinerate	
sewage sludge, as well as the existing comprehensive po-
tential catchment area.

2. Feasibility of P recovery from mono-sludge ash

The study examined a total of ten processes for the reco-
very of phosphorus from sewage sludge ash with regard to 
their expected marketability and their suitability for use at the 
Böblingen site. They differ mainly in the nature of their pro-
ducts: Either fertilizer or phosphoric acid or elemental phos-
phorus is produced.

Although some processes are more advanced than others, 
they all plan to enter the market before 2021 (possible com-
missioning of a sludge incineration plant in Böblingen). There 
are no technical objections to an implementation in Böblin-
gen for any of the processes under consideration. Estimates 
for the expected prices vary widely, but one can currently 
roughly expect a price range of €40 to €40 per tonne of ash.

From the point of view of sustainable waste management, 
preference should be given to those processes producing 
high-quality products such as phosphoric acid or white phos-
phorus. The production of fertilizers, on the other hand, can 
be seen as advantageous with a view to replacing fossil 
phosphates; the whereabouts of the pollutants once concen-
trated in the sludge have so far played a subordinate role in 
this recycling method.
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At	 present,	 development	 is	 not	 sufficiently	 advanced	 for	 a	
final	 recommendation.	The	next	five	years	will	show	which	
procedures are technically and economically feasible and 
which can adapt to the changing legal situation.

Postscript (October 2018): 
The Böblingen sludge incineration plant is currently being 
planned. However, commissioning in 2021 is unlikely. 
Developments on the P recovery market have shown that no 
process for treating sewage sludge ash will be ready for the 
market in 2021 either.

Research

Funding Institution:

Zweckverband Restmüllheizkraftwerk Böblingen, gefördert vom 
Ministerium für Umwelt, Klima und Energiewirtschaft Baden-Würt-
temberg

Contact:

Prof. Dipl.-Ing. Martin Kranert
Dipl.-Ing. Matthias Rapf

Projekt Partner:

TBF + Partner AG, Zweigniederlassung Böblingen
Prof. Dr.-Ing. Hans-Dieter Huber

Durationt:

04/2016 - 10/2016

Area of the RWHPS Böblingen with possible building area for 
a SMIP (white frame); Source: Google Maps
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Work Area Manager Resources Management  
and Industrial Waste

Dipl.-Ing. Gerold Hafner
Tel.: + 49 (0)711/685-65438
Fax: + 49 (0)711/685-65460
E-Mail: gerold.hafner@iswa.uni-stuttgart.de

Research Assistants

Dipl.-Ing. Dominik Leverenz
Phone.: + 49 (0)711/685-65816
Fax: + 49 (0)711/685-65460
E-Mail: dominik.leverenz@iswa.uni-stuttgart.de

Philipp Pilsl, M.Sc.
Phone: + 49 (0)711/685-65427
Fax: + 49 (0)711/685-65460
E-Mail: philipp.pilsl@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; + 49 (0)711/685-67636
Fax: + 49 (0)711/685-67634
E-Mail: brigitte.bergfort@iswa.uni-stuttgart.de
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Circular Economy and Waste Management Systems

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

The increasing scarcity and costs of raw materials makes 
recycling and waste management in the area of municipal 
waste to an important element within the resource economy. 
The collection and recycling of secondary raw materials are 
at the forefront. The necessary systems are becoming in-
creasingly complex. Existing systems must be in terms of 
efficiency, but also in terms of citizen-friendly, checked and 
optimized. This requires, amongst others, to identify the exis-
ting potential and properties of the material flows. 

Research topics:
•	 Conceptual development and analysis of systems in the  

Circular Economy and Waste Management
•	 Disposal systems in the international waste manage-

ment
•	 Analysis of material flows
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Research

Spatial assessment of the organic waste potential from 
households in Baden-Württemberg

The aim of the project is to 
evaluate the organic waste 

potential in Baden-Würt-
temberg spatially. A 
GIS-model allows the 
identification of orga-
nic waste-hotpots and 
the optimisation of bio-

mass-based recycling 
and treatment systems 

within the bio-economy in 
Baden-Württemberg.

Organic waste can be used as a substrate for material and 
energy production. Organic waste 
as a resource does not com-
pete with the food industry 
and yet is not tapped to 
its full potential. In 2015 
the separate collec-
tion of organic waste 
from households is 
introduced by law, thus 
the collected amount is 
expected to rise. The aim 
of the state government is to 
collect at least 60 kg organic waste 
from households per inhabitant per year.

The linkage of spatial data with waste management data 
allows to analyse the organic waste potentials per area for 

Baden-Württemberg. The generated 
database is a knowledge pool 

for decision makers, plant 
owners and other stake-

holders within the bioe-
conomy. Organic waste 
hot spot locations can 
herein be identified and 
used for planning and 

optimisation of organic 
waste treatment plants. 

Additionally other biomass 
potentials, like forestry or agricul-

tural waste, investigated in other projects, can be added and 
joined to one database.

Potential of Biomass from Households: Backyard 
composting, Bio waste bin, Residual household bin.

Funding Institution:

Ministerium für Wissenschaft, Forschung und Kunst Baden-Würt-
temberg

Contact:

Prof. Dipl.-Ing. Martin Kranert
Dipl.-Ing. Lea Böhme
Dipl.-Geol. Detlef Clauß

Duration:

08/2014 - 08/2017

Homepage:

http://www.bioeconomy-research-bw.de/ 
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Kontakt

Work Area Manager Circular Economy and  
Waste Management Systems

Dipl.-Geol. Detlef Clauß 
Phone: + 49 (0) 711/685-65502
Fax: + 49 (0) 711/685-65460
E-Mail: detlef.clauss@iswa.uni-stuttgart.de 

Former Employee

Dipl.-Ing. Lea Böhme
E-Mail: lea.boehme@iswa.uni-stuttgart.de
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Biological Air Purification

It’s not just hot air to us 

Biological waste air purification and biodegradation of 
xenobiotics are the key aspects of our work.

Microorganisms purify waste air in biological waste air tre-
atment plants. We assist in planning and dimensioning of 
biological waste air treatment plants of different types (bio-fil-
ter, bio-trickle bed reactor, and bio-scrubber) and supervise 
these facilities during operation. In cooperation with industrial 
partners we search for new concepts and process combina-
tions to optimize the purification efficiency and the eliminati-
on of germs.

Another field of work comprises the study and understanding 
of the degradation of xenobiotics. This includes the isolation 
and characterization of bacterial strains capable of degrading 
different kinds of pollutants as well as the elucidation of de-
gradation pathways.

Research topics

Biological Waste Air Purification

•	 Studies about biological purification of industrial exhaust 
air containing VOCs

•	 Development and optimization of biological waste air 
treatment systems regarding dimensioning, choice of pa-
cking material, moisture content and long-term stability

•	 Optimization of the elimination capacity of biological 
waste water and waste air treatment systems by adding 
microorganisms adapted to the specific problem

•	 Development of anti-clogging measures
•	 Removal of hydrophobic compounds
•	 Modeling of degradation processes in pilot-scale plants 

with subsequent scale-up
•	 Examination of the degradation of odorous substances
•	 Olfactometric measurements
•	 Consultation of clients from the industry and local autho-

rities in planning, construction and operating biological 
waste air treatment plants

•	 Determination of airborne microbes
•	 Detection of germs in waste air, waste water, and solid 

waste
•	 Identification of microbes by the use of genetic methods
•	 Groundwater remediation

Biological degradation of pollutants

•	 Isolation and characterization of bacterial strains ca-
pable of degrading pollutants

•	 Detection of degradative potentials
•	 Degradation of various hydrocarbons (e.g. halogenated 

aromatic compounds, PAHs, ethers, alkanes etc.)
•	 Elucidation of biological degradation pathways using 

genetic and proteomic methods
•	 Genetic examination of communities
•	 Bacterial degradation of pharmaceutical residues in 

waste water
•	 Biological degradation of pollutants under hypersaline 

conditions

Analytics

•	 Gas analysis with GC-MS, FID, FTIR
•	 Head space analysis
•	 HPLC
•	 Ion chromatography

Biotransformation

•	 Biosynthesis of fine chemicals



Biological Air Purifikation | ALR

147

Institute Report 2016 - 2017 • Institute for Sanitary Engineering, Water Quality and Solid Waste Management, University of Stuttgart

Research

Biosynthesis of laevulinic acid derivatives as commo-
dity chemicals from lumber, paper and sugar industry 
wastes (BioLäv)

Laevulinic acid and related de-
rivatives of succinic acid are 

important commodity che-
micals for the synthesis 
of high-value chemical 
products and ranged 
under the top 10 of 
bio-based commodity 
chemicals according 

to the US Department 
of Energy. Chemical, 

thermal, as well as ther-
mo-chemical processes yield 

little product while suffering from high 
energy input demand, waste formation and uneconomical 
production costs (7.20 €/kg). Scope of this project is the bio-
logical production of laevulinic acid and related derivatives 
of succinic acid off waste from cellulose or sugar. A process 
combination of thermal cracking of the lignocelluloses yiel-
ding derivatives of furan (up to 70 % yield) and subsequent 
biotransformation to laevulinic acid seems applicable. Focus 
lies on the biotransformation of 2-methyl-furan and 2,5-di-
methyl-furan to laevulinic acid and derivatives. As interme-
diate-term outlook a sole biological process combination 
consisiting of delignification, a fermentative transformation of 
the pentoses to 2-methyl-furan and following conversion to 
laevulinic acid seems feasible.

Sensor module for the monitoring of emissions from se-
wage sludge (SENSOR)

The annual production of 
communal sewage sludge 
and liquid manure in the 
EU-27 is approx. 11.5 
million and according 
1400 million tons dry 
matter. Due to en-
vironmental restric-
tions, a thermal recla-
mation is permitted only 
temporarily. This requires 
a pre-drying of the sludge. 
During storage, transport and 
drying, complex and insufficiently 
characterized waste air emerges. It only can be treated poor-
ly, even with oversized treatment plants, thus not meeting 
legal limits. Aim is the development of an inline sensor modu-
le for the monitoring of emissions from sewage sludge over 
time as well as the software-aided analysis, visualization 
and saving of the data. By correlation of the measured key 
components with the not by the module measured ones, a 
comprehensive estimation of the total emission can be done. 
The realization of the innovation demands an accompanying 
development of highly sensitive online process analytics as 
well as a multi-gas calibration device for the quantification of 
the emissions.

Funding Institution:

PTKA-BWP

Contact:

Dr.-Ing. Daniel Dobslaw
Dipl.-Ing. Christine Woiski
Dipl.-Ing. Steffen Helbich

Duration:

11/2017 - 02/2018

Funding Institution:

AiF Projekt GmbH

Contact:

Dr.-Ing. Daniel Dobslaw
Dipl.-Ing. Christine Woiski

Duration:

05/2016 - 04/2019
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Radiant cooled thermal water vapour plasma process 
for the treatment of PFCs in waste air flows (StrahlWaBe)

Scope of the project is the development of an arc-hea-
ted, radiation cooled, thermal water vapour plasma with a 
high-temperature reaction zone for the treatment of emissi-
ons of perfluorinated hydrocarbons (PFCs), as they emerge 
during etching and cleaning processes in the semiconductor 
industry, from aluminum smelting or refrigerator disposal. By 
minimizing the occurring heat losses at simultaneous high 
reaction temperatures in the plasma core of 2500 K and abo-
ve, the energy demand of the process shall be reduced by 25 
- 30 % and the effectiveness increased to 95 % and higher 
for all PFCs (including CF4 and SF6), compared to commer-
cially available plasmas. A water vapour plasma with minimi-
zed N2 protective gas flow, a mixing chamber with a reaction 
zone in multi-layer wall design, consisting of radiation-cooled 
inner tube, a convective cooled interspace, an evacuated 
heat insulation, and a water-cooled outer tube will come into 
action. Mentioned process combination will be optimized in 
pilot-scale concerning technical, ecological and economical 
aspects.

System for treatment and reuse of industrial exhaust ga-
ses (String)

Concepts for the reuse of resources, metals, industrial pre-
cursors, (process-) water and others are common in trade 
and industry. Concepts like these, applied on waste air only 
exist in sections with high energy demand and high demands 
on air quality, respectively (e.g. automotive, pharmaceutical 
industry, semiconductors and others), while fresh air is free 
of charge and available almost unlimitedly. With increasing 
energy costs, recycling concepts for air gain in importance. 
In this project the development of a two-stage waste air treat-
ment process, consisting of a biotrickling filter and a modified 
non-thermal plasma is intended. The waste air will be trea-
ted biologically, and remaining VOCs, odorous substances 
as well as germs are further treated by plasma. Occurring 
intermediates and secondary emissions will be mineralized 
by a self-regenerating, catalytically active adsorber. Then the 
treated air can be led back in shares of 90 - 95 % v/v into the 
production process, only needing a replacement of 5 - 10 
% v/v with fresh air. A reduction in energy costs by 70 % on 
average and almost 100 % in heating costs, respectively, are 
aspired.

Funding Institution:

PT-DLR

Contact:

Dr.-Ing. Daniel Dobslaw
Dipl.-Ing. Steffen Helbich

Duration:

08/2016 - 02/2018

Funding Institution:

BMWi via AiF

Contact:

Dipl.-Ing. Christine Woiski
Dr.-Ing. Daniel Dobslaw
Dipl.-Ing. Steffen Helbich

Duration:

10/2013 - 07/2016
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Research

Research on the elimination of so-called micropollutants 
from water and wastewater by membrane bioreactors 
and their comparison with other biological treatment 
techniques

This project focuses on the elimi-
nation and mineralization of 

so-called micro-pollutants 
in industrial/municipal 
wastewater via biode-
gradation realized in 
innovative process 
concepts. In phase I 
of the project, bacteri-

al isolates/biocenoses 
which are able to degra-

de defined micro-pollutants 
will be obtained. After succee-

ding in phase I, the focus of phase II 
will lie on the membrane bioreactors. The obtained speciali-
zed bacteria from phase I will be immobilized on membranes 
and tested for the treatment of mentioned wastewaters. In 
parallel, alternative biological treatment methods will be tes-
ted in lab- and semi-industrial scale for comparison. Objecti-
ve is to develop a concept for large-scale implementation to 
treat industrial/municipal wastewater.

Funding Institution:

Willy-Hager - Stiftung

Contact:

Prof. Dr. K.-H. Engesser
Dr.-Ing. Daniel Dobslaw
Diego Salamanca, M.Sc. (Phase I)
Eleni Laski, M.Sc. (Phase II)
Yen Lin Leong, M.Sc. (Phase II)
Dominik Krivak, B.Sc. (Phase II)

Duration:

07/2013 - 06/2014 (Phase I) - 12/2016 (Phase II)
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rent pilot-scale waste air treatment techniques were tested 
for their performance in treatment of these waste air com-
pounds. A waste air treatment concept fulfilling limit values of 
500 OU/m³ was finally presented.

Evaluation of waste air from a drying plant for secondary 
raw materials

A step in the processing of secondary raw materials con-
sist of acidic pulping; the remains are dried after neutrali-
zation. The dewatering is done in a natural gas fired drum 
dryer. Particles in the emerging wet waste air are separated 
by a cyclone, the air is then emitted via a chimney. For the 
evaluation of the waste air regarding the content of VOCs, 
FID measurements were performed and adsorption in mobile 
gas scrubbers for later in-lab GC-MSD analysis were taken.

Material analysis of the emission spectrum during sewa-
ge sludge drying

Thermal utilization of municipal waste water sludge gains in 
significance. However, gaseous emissions strongly depend 
on the origin and history of the sludges delivered. The feasi-
bility of different sludge samples for the use in sludge dryers 
was tested based on the quantitative spectrum of emissions. 
Hence, the influence of key parameters like the concentra-
tion of VOC, NH3, H2S, ammonium, total nitrogen, the pH 
value, and the dry matter of the samples was tested in de-
pendence of the drying temperature at temperature levels of 
20 °C, 35 °C, 50 °C, 75 °C and 100 °C, respectively.

Site identification of styrene emissions during manufac-
turing of motors

Electrical isolation and moisture protection of stators either is 
performed by trickle impregnation or submerge vacuum pro-
cesses using resin formulations with high styrene content. 
Hence, during this processes waste airflows with high styre-
ne emissions are generated, which were initially quantified. 
Regarding to these results, a biological waste air treatment 
concept was generated.

Survey and adaptation of a chemical scrubber for treat-
ment of odor-bearing waste air from the production of 
so-called high-performance composite plastics

During production of fiber-reinforced granulate plastics inten-
ded for later production of car dashboards, molded parts etc., 
significant odor emissions arise, which have to be reduced 
to meet a limit of 3 OU/(m³ • kg product). The waste air (350 
°C) is cooled down to 40 °C by a wet quencher followed by a 
decanter and a baffle separator, and is further treated in an 

Expertise and Assignments

2017

A combination of a thermophilic scrubber and biofilter 
for the electrification of biogas

Gas turbines in biogas power plants are commonly optimized 
for minimum emission levels. However, minimization of emis-
sion levels correlates with lower electrical efficiency. Hence, 
a combined system of a chemical scrubber and a biofilter, 
both proceeded under thermophilic conditions, were run at 
four test sites of power plants with the aim of optimization 
of the process conditions of the chemical scrubber. In de-
tail, type and concentration levels of oxidizing agents were 
optimized to minimize levels of formaldehyde and nitrogen 
oxides in the clean gas.

Accompanying analytics during the startup of a biofilter 
at a carbide metal production plant

During the drying of green bodies for carbide material, was-
te air emissions loaded with volatile organic compounds 
(VOCs) occur. Due to an expansion of production, the current 
treatment facility consisting of a scrubber and subsequent 
biofilter also had to be expanded. With regard to an optimal 
nitrogen supply for the bacteria in the biofilter, accompanying  
measurements in filter material and eluate were performed, 
namely pH value, nitrogen, sorption of certain VOCs and cor-
responding metabolites and colony forming units. A fertilizing 
schedule for the biofilter could be derived from these results.

Characterization of lamellar packing material with PU 
foam inlays

Polyurethane foam based package materials have extre-
mely high specific surfaces of 500 m²/m³ and more and are 
therefore of high interest in construction of compact waste 
air treatment plants. However, the physical stability of these 
package materials is strongly limited due to compaction in 
case of higher package layers. In difference, plastic fills with 
tubular design exhibit high physical stability, but low speci-
fic surface and, therefore, require larger waste air treatment 
plants. To combine both advantages, a new plastic with PU 
foam inlays was designed by the supplier and further tested 
due to physical and biological characteristics in our pilot- 
scale trickling filter columns.

Emissions from slaugterhouse waste processing

High emissions of sulfur- and nitrogen containing volatile 
compounds are formed during hydrolysis of class III slaugh-
terhouse wastes. These emissions are insufficiently treated 
by a six-stage waste air treatment concept. The in-site waste 
air treatment situation was firstly analyzed by an analytical 
campaign and secondly concerning these results two diffe-
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alkaline scrubber under addition of H2O2. The initial combined 
process did not meet the limit values. On-site analytic mea-
surements showed carbon freights of approx. 150 mg C/m³, 
containing methanol as the dominant waste air component 
(approx. 90 % of the carbon freight) as well as 2-propenal 
and n-propanol (approx. 5-8 % in total). 2-5 % of the carbon 
freight consist of odorous aromatic components, which could 
not be eliminated using this system. In cooperation with the 
customer and a plant manufacturer an expanded waste air 
concept was developed.

2016

Dust measurement in waste air from a foundry

From a foundry and corresponding molding line in sum 
300000 m³/h of waste air are combined over different piping 
threads. Contained dust and VOCs are removed via cyclo-
nes, a dry filter and an active charcoal adsorber. The clean 
air is then emitted via a chimney. For quantification of the 
dust load, several gravimetric measurements were perfor-
med in crude and clean gas.

Emission fingerprints of anaerobically stabilized sewa-
ge sludges 

With December 31st 2016 the transitional directions of the 
Dungemittelverordnung (DüMV) expired, after what this act 
came into force on January 1st 2017. It regulates the ma-
ximum output of nutrients in agriculture as well as the de-
mands on future fertilizers. Due to the use of non biodegra-
dable flocculating agents, dried sewage sludge can’t be put 
on crop fields any more. Hence, thermal treatment gains of 
importance. During the mandatory pre-drying, high emissi-
ons in odor and complex mixtures of VOCs occur. For the 
choice and the dimensioning of a suitable waste air treat-
ment plant, fingerprints of said emissions were recorded to 
be able to estimate future emissions semi-quantitatively.

Operation of a pilot plant for solar supported sludge 
drying

In cooperation with a producer of solar supported sludge 
drying plants and a customer, a 40-foot test plant for the 
drying of sewage sludge with a capacity of 100 kg/h was con-
structed and sludge from the customer continuously dried. 
For the selection of a suitable supplier and a waste air treat-
ment process, test plants in 2 -3 m³ scale were accompanied 
analytically and their efficiency evaluated.

Expertise and Assignments

Development and analytical monitoring of a waste air 
cleaning plant in the re-food sector

Internationally, the recycling of slaughterhouse waste and 
food leftovers (so-called re-food) gains in importance. Du-
ring the production process, considerable odor concentra-
tions and carbon freights are emitted. In cooperation with an 
engineering consultant and a customer, for the recycling of 
class-III slaughterhouse waste (pig bristles, hooves, etc.) an 
existing waste air purification plant was analytically monito-
red on-site. Based on these results, the plant was expanded 
in order to significantly reduce the odor emissions. The ef-
ficiency of the additional cleaning stages was validated in 
preliminary tests.

Optimization of an existing biological waste air purifica-
tion process for the treatment of waste air from a gray 
cast iron foundry

During the manufacturing of gray cast iron, an odorous was-
te air containing unwanted components like benzene occurs 
due to pyrolytic reactions of the steel with the mold. On basis 
of the strict limit values for benzene and odor the efficiency of 
a two-stage treatment plant, consisting of an acidic scrubber 
and biofilter, was evaluated. In cooperation of a plant ma-
nufacturer, improvements as well as the buildup of an ad-
ditional biofilter container was planned and already partially 
implemented.

Biological treatment of exhaust air from a biogas plant

According to the state of the art in power generation from 
biogas, operational parameters of the burner and the down- 
stream catalyst are adjusted to facilitate an efficient clea-
ning of the waste air. Due to catalyst poisoning by sulfur, the  
lifetime of the catalyst is limited to approximately six months 
(replacement costs: ca. 12.000 €/1.000 m³ • a). Additional-
ly, the heat loss is increased, which has an adverse effect 
on the efficiency of the process and the economic situation. 
The aim of development of a customer is to prevent the loss 
of efficiency and thus economic damages by adjusting the 
burner/heat exchanger stage to minimize the temperature of 
the waste air (approx. 120 °C). Since the catalyst is almost 
completely ineffective under these conditions, it is replaced 
by a neutral scrubber acting as a quencher, followed by a 
thermophilic biofilter. The operation of the test plant was ana-
lytically monitored over a period of three months and conclu-
sions were drawn regarding a marketable product.
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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  
participating 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 understan-
ding 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.

Research

The Chair of Hydrochemistry and Hydrobiology in Sanitary 
Engineering deals with environmental topics with focus 
on their natural scientific basis and works out solutions in 
multidisciplinary cooperation with natural scientists with  
engineers. Many technical and environmental processes 
are based on chemical and biological processes. A 
sound basic knowledge of natural sciences is a prere-
quisite to understand complex contexts between the 
different areas of Environmental Engineering. Biological 
and chemical processes are of fundamental importance 
for various environmental technologies, e.g. the treat-
ment of water and wastewater, the decontamination of 
groundwater and the composting of green waste. Thus, 
the development of new environmental technologies re-
quires close co-operation of experts at the interface of 
engineering and natural sciences. The quality of water, 
whether wastewater, surface water, groundwater or drin-
king water, is characterized by chemical and microbio-
logical 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 sub-
stances 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 that substances are determined as specific and  
selective as possible and in very low concentrations in spite 
of potential interferences with matrix components. Therefore, 
the methods applied have to be constantly optimized with 
special focus on the inherent uncertainty of measurement 
and thus analytical quality control.

New technologies in wastewater treatment or drinking  
water purification are most effectively developed in a close  
co-operation 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.

Effect-based analysis, a combination of chemical-instru-
mental analysis and bioassay, in which concentrations of 
pollutants are correlated with a biological effect, is one of 
the possibilities interlinking biology, and chemistry. Suitable 
biological test systems (bioassays), preferably as simple as 
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Teaching

Titel of Module / Titel of Lecture VL P/S Stg. B.Sc. M.Sc.

Biology und Chemistry for Civil Engineers
Chemistry for Civil Engineers I (G) x

BAU x
Chemistry for Civil Engineers II (G) 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

xEnvironmental Chemistry with Practcal Work (G) x P
Behaviour and Toxicity of Environmental Pollutants (G) x

Chemistry of Water and Wastewater
Basics of Chemistry of Water and Wastewater (G) x

UMW
BAU

xAnalysis of Water and Wastwater (G) x S
Chemistry of Water and Wastewater - Practical Work (G) P

Industrial Waste Water Technology I
Chemical Water Technology (G) x UMW

BAU
x

Chemical Water Technology - Practical Work (G) P
Environmental Analysis: Water, Soil

Analysis of Pollutants in soil and Water (G) x

UMW x
Instrumental Analysis (G) x
Environmental Analysis -  Practical Work (G) P
Quality Assurance in Analytical Chemistry (G) x

Environmental Health and Biological Methods for Evaluation 
Testing Systems for the Determination of  Biological (G) x

UMW xEnvironmental Health (G) x
Environmental Biology (G) P

Environmentally orientated Soil Science (G)
Soil Ecology (G) x

UMW xSoil Chemistry (G) x
Seminar Soil Protection (G) S

Biological Engineering Basics and their Ecosystemic Interactions
Impact of Human Activities on the Environment - Precaution and Sustainability (G) x UMW

BAU
x

Biological Engineering and Ecotoxicological Topics (G) x
Chemistry and Biology for Environmental Engineers

Organic Chemistry (E) x
WAREM
WASTE

x

Industrial Waste Water

Water Analysis and Analytical Quality Control (E) x
WAREM
WASTE

x

Sanitary Engineering - Practical Class

Part Chemistry and Microbiology (E) x P
WAREM
WASTE

x

(Stg.=Studiengang, VL = Vorlesung, P = Praktikum, S = Seminar)
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Teaching

International
The 4-semester professional postgraduate master course MAUI (Meio Ambiente Urbano e Industrial) is a co-operation between 
the ISWA (University of Stuttgart), the Universidade Federal do Paraná and the Brazilian industrially funded association SENAI 
in Curitiba (Brazilia), (see also the report section of the devision “Industrial Water and Wastewater Technology). 

The course has the aim to transfer knowledge and instruct Brazilian students in municipal and industrial aspects of environmen-
tal protection. Within the scope of this course, the chairholder in Curitiba gives the following block lectures annually for mostly 
working Brazilian students.

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)

There are close relationships with various Brazilian institutions, including the Universidade Federal do Paraná (UFPR) in  
Curitiba, the industry association SENAI Paraná and the water supplier SANEPAR. Within the activities of proficiency testing in 
analytical chemistry (AQS Baden-Württemberg) the institute has cooperations with the following organisations: 

• European Commission Joint Research Centre Geel, Belgien
• European Accreditation Cooperation 
• Finnish Environment Institute, Helsinki, Finnland  
• Labquality, Finnland 
• National Accreditation Board for Testing and Calibration Laboratories (NABL), India
• National Accreditation Body of Indonesia, Indonesien 
• National Standardization Agency of Indonesia, Indonesien
• International Laboratory Accreditation Cooperation 
• Pasargad Quality Pioneers, Teheran, Iran
• Istituto Superiore di Sanità, Rom, Italien   
• Kenya Bureau of Standards, Nairobi, Kenya 
• Mauritius Standards Bureau, Port Louis, Mauritius 
• Namwater, Windhoek, Namibia  
• Ducares, Utrecht, Niederlande 
• University of Warsaw, Polen   
• Directorate of Measures and Precious Metals, Serbia 
• Metrology Institute of the Republic of Slovenia, Ljubljana, Slowenien  
• Southern African Development Community Cooperation in Measurement Traceability, Pretoria, Südafrika 
• Emendo Dokumentgranskning, Sweden   
• Tanzania Bureau of Standards, Dar es Salaam, Tansania
• Muhimbili University of Health and Allied Sciences, Dar es Salaam, Tanzania
• Uganda National Bureau of Standarts, Kampala, Uganda
• Health and Safety Laboratory, Buxton, Derbyshire UK 
• LGC Standards Proficiency Testing, Bury, UK 
• UK Water Industry Research
• QualiCont, Ungarn 
• Dan Tholen Statistical Consulting, Traverse City, USA 
• Quintessence Enterprise, Nicosia, Zypern  

Poster prize
The 3rd place was awarded to the following poster:
Conradie, M., Koch, M., and Masuku, D.: Proficiency Testing Scheme for Chemical Analysis of Water in Africa.  
9th International Workshop Proficiency Testing in Analytical Chemistry Microbiology and Laboratory Medicine,  
Portorož, Slovenia, 09.-12.10.2017 

MAUI
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Independent Study

Experimental Investigation of a Sand / GAG Filter-
system for Removal Efficiency for Organic Micro-
pollutants from Secondary Wastewater Effluent
Acosta-Muniz, Lilia-Itzel (2016) (WASTE)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
E. Laski, M.Sc. 

Bachelor Theses

2017

Examination of the efficiency of a novel denitrification 
reactor using biodegradable plastic carriers in aqua-
culture
Abdi, Rahna (2017) (Umweltschutztechnik)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. A. Boley

Studies on the Denitrification Using Composite Materi-
als with Biodegradable Solid Substrates
Edelmann, Clarissa (2017) (Umweltschutztechnik)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. A. Boley

Determination of Reference Values for Proficiency Te-
sting Samples for Waste Water with Suspended Solids
Flaig, Sascha (2017) (Umweltschutztechnik)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr.- Ing. M. Koch

Investigation of the Contamination of Phosphate -  
Containing Mineral Fertilizers by Heavy Metals
Schmid, Jasmin (2017) (Umweltschutztechnik)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr.- Ing. M. Koch

Examination of the efficiency of a novel denitrification 
reactor using biodegradable plastic carriers in aqua-
culture
Stühler, Sandra (2017) (Umweltschutztechnik)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. A. Boley

2016

Behaviour of Selected Organic Micropollutants in Inter-
mittently Operated Labscale Sandfilters
Fichtner, Nicole (2016) (Umweltschutztechnik)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch

Occurrence and Fate of Selected Metals in Municipal 
Wastewater Treatment Process
Gosselin, Cyril Philippe Julian (2016) (Chemie) 
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr.-Ing. E. Klemm (Technische Chemie)

Occurrence and Behavior of Selected Organic Micro-
pollutants in a Municipal Wastewater Treatment Plant
Immig, Marion (2016) (Umweltschutztechnik)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch 

GC/MS-Screening in Fractionated Fish Extracts
Kaeswurm, Julia (2016) (Lebensmittelchemie)
Supervisor: Prof. Dr. J. Brockmeyer
Co-Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 

Production of TiO2-based catalysts for photocatalytic 
wastewater treatment
Lorenz, Isabelle (2016) (Chemie)
Supervisor: Dr.-Ing. E. Klemm (Technische Chemie), 
Co-Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger

Occurrence and Behavior of Selected Organic Micro-
pollutants in a Municipal Wastewater Treatment Plant
Lude, Suzanne (2016) (Umweltschutztechnik)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch

Behavior of Selected Micropollutants During Ozonation 
of Municipal Wastewater
Ohno, Olivia (2016) (Umweltschutztechnik)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch 

Behaviour of Selected Organic Micropollutants in Inter-
mittently Operated Labscale Sandfilters
Reinecke, Nicole (2016) (Umweltschutztechnik)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch

Bachelor Theses
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Influences of Operating Parameters on the Break-
through of Micropollutants in a Rapid Small Scale 
Column Test
Samson, Solomon (2017) (WASTE)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch

Elimination of Organic Micropollutants with Activated 
Carbon - Influence of Functional Groups on Sorption 
Kinetics
Toledo-Reyes, Lorena-Magda (2017) (WASTE)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch

Opimização da produção de lacase pelo fungo trametes  
sp. para a  biorremediação de bisfenol A em meio  
aquoso
Optimierung der Laccase-Produktion des Pilzes Trame-
tes sp. zur Sanierung von Bisphenol A kontaminiertem 
Wasser
Vieira da Silva Bertoncello Souza, Angélica 
(2017) (PPGMAUI)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Prof. Dr. Arislete Dantas de Aquino, 
Prof. Dr. José Domingos Fontana (PPGMAUI)

Master Theses

Master Theses

2017

Monitoring of Micropollutants by Means of Different 
Sampling Technique in a Municipal Wastewater Treat-
ment Plant
Basu-Dev, Joshi (2017) (WASTE)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch

Determination of the Reaction Behavior of Al and Fe 
Composite Particles Towards PCE Under Flow-Through 
Conditions
Delgado-Garcia-Consuegra, Gisela (2017) (WASTE)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch

Assessment of a Membrane-Denitrification-Reaktor Under 
Real Conditions of a Recirculation-Aquaculture-System
Distelrath, Henrik (2017) (Umweltschutztechnik)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. A. Boley

Nitrification Inhibitors in Agriculture and Wastewater 
Treatment Plants
Elias, George (2017) (WASTE)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch

Enhancement of Physical Cleaning of Flat Sheet Mem-
branes
Khandelwal, Sanchita (2017) (WASTE)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch

 
Detection of Endocrine Disrupting Chemicals by GC-
API-HRMS in Lake Constance
Reichel, Fabian (2017) (Umweltschutztechnik)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. R. Schick, M. Petry (Bodensee-Wasserversorgung)

Assessment of Selected Micropollutants and the Effect 
of Rain Events in Wastewater Treatment Plants and its 
Receiving Water Body
Rihayi, Amir (2017) (WAREM)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch
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Master Theses

2016

Modification of Sand Surface for Enhanced Micro-
pollutant Resorption
Almadani, Norah (2016) (WASTE)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch

Behaviour of Selected Micropollutants in Activated Slud-
ge Treatment Plants
Amoushahi, Mohammad-Taghi (2016) (WAREM)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch

Use of ISCO-processes for the remediation of a tar oil 
site
Böckling, Rebekka (2016) (WASTE)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
J. Braun Ph.D. 

Effects of Diclofenac, Sulfamethoxazole and Chlorote-
tracycline on Lemna gibba
Castro, Daniela (2016) 
(Environmental Protection / Universität Hohenheim)
Supervisor: Prof. Fangmeier (Universität Hohenheim), 
Dr. rer. nat. B. Kuch

Removal of N-Containing Organic Micropollutants 
from the Secondary Wastewater Effluent by Slow Sand  
Filtration 
Kamininska, Alexandra (2016) (WASTE)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch

Experimental Study of the Metastable Zone Width of 
Struvite Crystallization
Li, Zihua (2016) (WAREM)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
P. Wang, M.Sc. 

Small Scale Study on Organic Micropollutants Removal 
from Secondary Wastewater Effluent Through a Two-
Step Granular Activated Carbon (GAC) Filter System
Papadimitriou, Eirini (2016) (WASTE)
Supervisor: Dr. rer. nat. B. Kuch, E. Laski, M.Sc. 

Occurence and Fate of Selected Micropollutants in Trea-
ted Hospital and Surface Water in a Subtropical Strongly 
Urbanized Area (Semarang, Indonesia)
Pradnya, Irene Nindita (2016) (WASTE)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch

Cálculo de incerteza como ferramenta de avaliação da 
confiabilidade analítica em baixas concentrações de  
turbidez em água para consumo humano
Unsicherheitberechnung als Werkzeug der Bestim-
mung der analytischer Zuverlässigkeit des Parameters 
Trübung bei niedrigen Konzentrationen in Trinkwasser
Souza-Marques, Guiherme (2016) (PPGMAUI)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Prof. Dr. K. do Amaral (PPGMAUI)

Investigation of Elimination of Gabapentin with Granular 
Active Carbon
Zhou, Yuan (2016) (Umweltschutztechnik)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch
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Dissertations (Co-reports)

Launay, Marie (2017): Organic micropollutants in urban  
wastewater systems during dry and wet weather –  
Occurrence, spatio-temporal distribution and emissions 
to surface water
Faculty 2: Civil and Environmental Engineering of the  
Universtity of Stuttgart
Main report: 
Prof. Dr.-Ing. Heidrun Steinmetz (TU Kaiserlautern)
Co-reports: Prof. Dr.-Ing. Max Maurer (ETH Zürich),  
Prof. Dr. rer. nat. habil. Jörg W. Metzger (ISWA)
Stuttgarter Berichte zur Siedlungswasserwirtschaft. Band 
239, 240 S., 65 Abb., 38 Tab.
Abstract see dissertations „Chair Sanitary Engineering and 
Water Recycling“

Wang, Penfei (2017): Phosphorus recovery from 
wastewater via struvite crystallization in a fluidi-
zed bed reactor: Influence of operating parameters 
and reactor design on efficiency and product quality  
Faculty 2: Civil and Environmental Engineering of the  
Universtity of Stuttgart 
Main report: Prof. Dr.-Ing. Heidrun Steinmetz
Co-reports: Prof. Dr.-Ing. Matthias Kind, 
Prof. Dr. rer. nat. habil. Jörg W. Metzger. 
Stuttgarter Berichte zur Siedlungswasserwirtschaft. Band 
236, 202 S., 72 Abb., 20 Tab.
Abstract see dissertations „Chair Sanitary Engineering and 
Water Recycling“

Rott, Eduard (2016):  Investigations on the removal of 
phosphorus from industrial wastewater containing 
phosphonates
Faculty 2: Civil and Environmental Engineering of the  
Universtity of Stuttgart
Main report: Prof. Dr.-Ing. Heidrun Steinmetz
Co-reports: Prof. Dr.-Ing. Karl-Heinz Rosenwinkel (Leibniz 
Universität  Hannover), 
Prof. Dr. rer. nat. habil. Jörg W. Metzger. 
Stuttgarter Berichte zur Siedlungswasserwirtschaft. Band 
233; 258 S.; 57 Abb.; 26 Tab.
Abstract see dissertations „Chair Sanitary Engineering and 
Water Recycling“
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Publications 

2017

Boley, A., Korshun, G., Boley, S., Jung-Schroers, V., Ada-
mek, M., Steinhagen, D. and Richter, S. (2017): A new  
reactor for denitrification and micro-particle removal in re-
circulated aquaculture systems. Water Sci Technol. 75(5-6): 
1204-1210.

Koch, M. (2017): Qualität im analytischen Labor. CHEMa-
nager 26(9): 16.

Thellmann, P., Kuch, B., Wurm, K., Köhler, H.-R. and Triebs-
korn, R. (2017): Water quality assessment in the „German 
River of the years 2014/2015“: how a case study on the Im-
pact of a storm water sedimentation basin displayed im pair-
ment of dish health in the Argen River (Southern Germany). 
Environmental Science Europe 29:10(2017): DOI 10.1186/
s12302-12017-10108-y.

2016

Bücherl, K., Küchler, F., Fechner, C., Schmid, M. and Koch, 
M. (2016): Durchführung eines Ringversuches für die Pro-
benahme von Bodenluft. altlasten spektrum, Erich Schmidt 
Verlag GmbH & Co. KG 1/2016: 5-12.

Kranert, M. and Metzger, J. W. (2016): Internationale Aus- 
und Weiterbildung. Wasser und Abfall, (12/2016): 12-18.

Laski, E., Kuch, B. and Steinmetz, H. (2016): Elimination Of 
Organic Micropollutants From Secondary Wastewater Efflu-
ent Using Granular Activated Carbon (GAC) Filters. Procee-
dings of the 13th IWA Leading Edge Conference on Water 
and Wastewater Technologies: Evaluating Impacts of Inno-
vation, Jerez de la Frontera, Spain, 15.06.2016.

 

2017
 

Boley, A.(2017): Combination of Nitrate and Particle Remo-
val in a Membrane-Denitrification Reactor (MDR) for Recir-
culating Aquaculture Systems (RAS). AQUACULTURE EU-
ROPE 2017, Dubrovnik, Croatia, 20.10.2017.

Koch, M. (2017): PT for Substances of Emerging Concern 
in Drinking Water. 9th International Workshop - Proficiency 
Testing in Analytical Chemistry, Microbiology and Laboratory 
Medicine, Portorož, Slovenia, 12.10.2017.

Koch, M. (2017): Changes to PTs in developing countries 
over the last ten years. 9th International Workshop - Profi-
ciency Testing in Analytical Chemistry, Microbiology and La-
boratory Medicine, Portorož, Slovenia, 10.10.2017.

Koch, M. (2017): Qualitätssicherung im Labor – neue Anfor-
derungen? Fachtagung ISO/IEC 17025 – alles neu in 2018?, 
Berlin, 09.11.2017.

Koch, M.  (2017): Basic Statistics – Training course. 9th 
International Workshop - Proficiency Testing in Analytical 
Chemistry, Microbiology and Laboratory Medicine, Portorož, 
Slovenia, 09.10.2017.

Koch, M. (2017): Sophisticated PT statistical techniques– 
Training course. 9th International Workshop - Proficiency 
Testing in Analytical Chemistry, Microbiology and Laboratory 
Medicine, Portorož, Slovenia, 09.10.2017.

Metzger, J. W. (2017): Talk (Keynote): Organic micro-
pollutants in the urban water cycle: occurrence, analysis 
and elimination strategies in sewage treatment plants. 8. 
Deutsch-Brasilianisches Symposium, Desenvolvimen-
to Sustentável - Nachhaltige Entwicklung, Porto Alegre, 
03.10.2017.

2016

Koch, M. (2016): How to Use Quality Control Charts in Ana-
lytical Laboratories. , Teheran, Iran. PQP Pasargad Quality 
Pioneers Conference on Analytical Quality, Teheran, Iran, 

Koch, M. (2016): Ringversuche zur Analytik prioritärer Stoffe 
in Oberflächenwasser – was ist analytisch möglich? . 2. Mül-
heimer Wasser-Analytisches Seminar, Mülheim an der Ruhr,   
14.-15.09.2016.
 
 

Oral Presentations
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2017

Baumeister, F., Borchers, U., Balsaa, P., Leverett, D., Ellor, 
B. and Koch, M. (2017): Proficiency Testing for Priority Sub-
stances in Surface Water at the Analytical Limit. 9th Interna-
tional Workshop - Proficiency Testing in Analytical Chemistry, 
Microbiology and Laboratory Medicine, Portorož, Slovenia, 
09.-12.10.2017.

Conradie, M., Koch, M. and Masuku, D. (2017): Proficien-
cy testing scheme for chemical analyses of water in Africa. 
9th International Workshop - Proficiency Testing in Analytical 
Chemistry, Microbiology and Laboratory Medicine, Portorož, 
Slovenia, 09.-12.10.2017.

Koch, M. (2017): Estimating the Uncertainties of Algorithm 
A Means. 9th International Workshop - Proficiency Testing in 
Analytical Chemistry, Microbiology and Laboratory Medicine, 
Portorož, Slovenia, 09.-12.10.2017.

Koch, M. (2017): Why the estimation of uncertainty with 
bootstrapping does not work for the Q/Hampel Method. 9th 
International Workshop - Proficiency Testing in Analytical 
Chemistry, Microbiology and Laboratory Medicine, Portorož, 
Slovenia, 09.-12.10.2017.

Koch, M. and Baumeister, F. (2017): Proficiency Tests for 
PAH in Surface Water for EU-WFD Monitoring Including Real 
Suspended Solids. 9th International Workshop - Proficiency 
Testing in Analytical Chemistry, Microbiology and Laboratory 
Medicine, Portorož, Slovenia, 09.-12.10.2017.

2016

Almadani, N. K., Kuch, B., Laski, E. and Metzger, J. W. 
(2016): Extraction of organic micropollutants from granular 
activated carbon. Posterpräsentation. SETAC GLB Jahres-
tagung 2016, GDCH-FG Umweltchemie und Ökotoxikologie, 
Viele Stoffe - Großes Risiko? Wie relevant sind (Spuren-)
Stoffe für Mensch und Umwelt?, Tübingen, 07.09.2016.

Azizi, N., Kuch, B. and Steinmetz, H. (2016): Correlation of 
micropollutants along a small river as a measure to predict 
the dilution factor. Posterpräsentation. SETAC GLB Jahres-
tagung 2016, GDCH-FG Umweltchemie und Ökotoxikologie, 
Viele Stoffe - Großes Risiko? Wie relevant sind (Spuren-)
Stoffe für Mensch und Umwelt?, Tübingen, 07.09.2016.

Azizi, N., Kuch, B. and Steinmetz, H. (2016): Temporal Vari-
ation of Micropollutants in Effluent of Wastewater Treatment 
Plants under Wet Weather Conditions. Poster Proceedings 
of the 13th IWA Leading Edge Conference on Water and 
Wastewater Technologies: Evaluating Impacts of Innovation, 
Jerez de la Frontera, Spain, 13.-16.06.2016.

Azizi, N., Seitz, L., Krauß, M., Kuch, B., Steinmetz, H. and 
Wieprecht, S. (2016): SURUMER - Sustainable Rubber 
Cultivation in the Mekong Region - develpment of Strate-
gic Water Management Tool. 30. Trinkwasserkolloquium. 3 
Jahrzehnte Trinkwasserkolloquium - 3 Jahrzehnte Entwick-
lung in Wasserversorgung und Gewässerschutz, Stuttgart, 
Stuttgarter Berichte zur Siedlungswasserwirtschaft Band 
229, 18.02.2016.

Laski, E., Kuch, B., Encinas, A., Marugan, J. and Metzger, J. 
W. (2016): The effect of sample filtration prior to analysis of 
organic micropollutants in wastewater. Posterpräsentation. 
SETAC GLB Jahrestagung 2016, GDCH-FG Umweltchemie 
und Ökotoxikologie, Viele Stoffe - Großes Risiko? Wie rele-
vant sind (Spuren-)Stoffe für Mensch und Umwelt?, Tübin-
gen, 06.09.2016.

Laski, E., Papadimitriou, E., Kuch, B. and Steinmetz, H. 
(2016): Elimination of the Pharmaceutical Gabapentin from 
secondary wastewater effluent using small scale two-step 
GAC  Filter Systems. Poster Proceedings of the 13th IWA 
Leading Edge Conference on Water and Wastewater Tech-
nologies: Evaluating Impacts of Innovation, Jerez de la 
Frontera, Spain, 13.-16.06.2016.

Poster
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Contribution to Commitees

Main commitee DWA

Expert Committee IG-4 „Fundamental issues of indirect 
discharge“ of the The German Association for Water, Waste-
water and Waste e.V. (DWA)

The main commitee IG „Industrial Waste Water and Plant 
Related Water Protection“  with its technical sub-commitees 
has addressed for many years  processes for the  treatment 
of industrial waste water loaded with organic and inorganic 
constituents, and also specific questions, e.g. how to achieve  
closed loops in the water cycle and how to purify waste water 
created in industrial processes. For the different branches 
recommendations and branch-specific solutions are wor-
ked out and published in DWA technical bulletins. The sub- 
committee  IG-4 „Fundamental issues of indirect discharge“, 
whose chairman Prof. Metzger has been since August 2013,  
deals with the issues of  „Industrial Waste Water / Anthropo-
genic Micropollutants“ as well as  „Substance Related Ques-
tions, Cost and Methods of Operation“. 

Chairman and Member of IG-4:

Prof. Dr. Jörg Metzger

Participation in Eurolab-D

EUROLAB-Deutschland since 1993 is a registered association.  
Testing labs from public and private sector are represented 
as well as bigger organisations representing more than 1000 
single laboratories. The objective of the association is to  
promote scientific and technical development in testing by:

• Co-operation with other scientific/technical organisations 
on national and international level with similar objectives, 
especially with the European organisations EUROLAB 
aisbl and Eurachem;

• Promotion of mutual recognition of testing results; 
• Harmonization of requirements  on quality management 

in testing laboratories ión international level; 
• Arrangement of uniform views on technical and chemical 

analytical aspects of quality management and other rele-
vant management systems. 

Eurolab-D is the German mirror organisation for the  
European organisations Eurolab aisbl and Eurachem.  
Eurolab aisbl has similar objective as Eurolab-D on 
European level and in this respect is an important  
dialogue partner of the relevant committees of the  
European Union.
Eurachem is a network of organisations in Europe having 
the objective of establishing a system for the international 
traceability of chemical measurements and the promotion of 
good quality practices. It provides a forum for the discussion 
of common problems and for developing an informed and 
considered approach to both technical and policy issues. It 
provides a focus for analytical chemistry and quality related 
issues in Europe.

Dr. Michael Koch is
• Member of the board of Eurolab-D 
• Chair of the Eurolab-D committee on “Chemical Analy-

sis”  
• German representative in the Eurachem General  

Assembly
• Member of Eurachem Proficiency Testing Working Group
 
Dr. Frank Baumeister is
• Member of the Eurolab-D committee on “Chemical  

Analysis”  
• Member of the EEE-PT Working Group, a joint working 

group of Eurachem, Eurolab and EA (an association of 
the European accreditation bodies), dealing with topics 
around proficiency testing in accreditation.
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Contribution to Commitees

DIN is a private organization that is registered as a non-pro-
fit association. It offers a platform for interested  
parties (enterprises, government bodies, associations and 
institutions from industry, commerce, trade,  
science etc.)  for elaboration of standards in various 
committees. Inter alia standards serve as means for quality 
assurance, usability and consumer and environmental pro-
tection; international standards support the competitiveness 
of countries by removal of trade. The DIN Standards 
Committees  (NA) are  subdivided into sections, working 
committees, subcommittees and subordinate committees. 
Co-workers of the chair participate in section 01 „Environ-
ment (Waste, Soil, Water)“  
of the DIN Standards Committee „Water Practice“  
NA 119 (NAW), and there in several subordinate com-
mittees of the subcommittees 05 („Biological Methods“) 
and 06 („Quality Assurance“) of the Working Committee 
03 „Water Examination (CEN/TC 230, ISO/TC 147)“.

NA 119-01-03 Working Committee „Water Examination“
The commitee deals with all standards for water  
analysis and is responsable for the German Standard Metho-
ds for water, waste water and sludge analysis.

Participation:

Dr.-Ing. Michael Koch 

DIN NA 119-01-03-06 Subcommittee „Quality Assurance“
The subcommittee is responsible for the elaboration and 
revision of all standards which deal with quality assurance, 
statistics, proficiency testing etc.

Deputy Chairman:

Dr.-Ing. Michael Koch 

DIN NA 119-01-03-06-04 Subcommittee „Quality  
Assurance“, Subordinate Committee „Proficiency Test“
This subordinate committee revised the standard DIN 38402-
45 „Proficiency tests for testing the qualification of laborato-
ries“ during the time period 2013-2014.

Chairman:

Dr.-Ing. Michael Koch 

DIN NA 119-01-03-06-05 Subcommittee  
„Quality Assurance“,  
Subordinate Committee „Calibration of Methods“
The task of this subordinate committee was the complete 
revision of the standard for linear calibration of analytical 
methods.  The standard was published in September 2015.

Participation:

Dr.-Ing. Michael Koch 

DIN NA 119-01-03-06-06 Subcommittee „Quality Assu-
rance“,
Subordinate Committee „Equivalence“
It is the task of this subordinate committee to completely 
revise standard DIN 38402-71 for equivalence of analytical 
methods.  The work has started in 2015.

Participation:

Dr.-Ing. Michael Koch 

Participation in Standard Committees of the Deutsche 
Institut für Normung (DIN)
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Contact

o. Prof. Dr. rer. nat. habil. Jörg W. Metzger

Phone:  +49 711/685-63721 
Fax:  +49 711/685-63729
E-Mail:  joerg.metzger@iswa.uni-stuttgart.de 

Secretary‘s Office:

Dörte Hahn

Phone:  +49 711/685-63721
Fax:  +49 711/685-63729
E-Mail:  doerte.hahn@iswa.uni-stuttgart.de 

Hydrochemistry and 
Analytical Quality Assuranc

Dr.-Ing. Michael Koch

Phone:  +49 711/685-65444 
Fax:  +49 711/685-55444
E-Mail:  michael.koch@iswa.uni-stuttgart.de 

Hydrobiology and 
Analysis of Organic Trace Compounds

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

Phone:  +49 711/685-65443
Fax:  +49 711/685-63729
E-Mail:  bertram.kuch@iswa.uni-stuttgart.de
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Hydrochemistry and  
Analytical Quality Assurance
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In the Division of Hydrochemistry and Analytical Quality  
Assurance the focus lies on topics on environmental 
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) 
• Element determination
 • using ICP-OES (PerkinElmer Nexion 2000)
 • using Continuum Source Atomic Absorption Spectro-

metry with flame and graphite furnace (AnalytikJena 
contrAA 700)

 • using Atomic Fluorescence (for mercury)
 (Analytik Jena mercur)
• Adsorbable Organic Halogens AOX (AnalytikJena multi 

X 2000)
• Determination of anions using ion chromatography 

(Dionex ICS-1100)
• 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.

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-Württ-
emberg of the Technologie-Transfer-Initiative GmbH at 
the University of Stuttgart. These proficiency tests mainly 
are provided on behalf of the government of Baden-Württ-
emberg, 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. Since 2015, proficiency tests for the analysis of  
priority substances in surface water have also been carried 
out for UK Water Industry Research. 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 protection. In deve-
loping projects of the German Metrology Institute (Phy-
sikalisch-Technische Bundesanstalt) we are organizing  
trainings and do consultance for proficiency test providers.

Hydrochemistry and Analytical Quality Assurance
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Research

Financing Institution:

Bundesministerium für Wirtschaft über Projektträger Jülich

Contact:

Dr.-Ing. Michael Koch
Dipl.-Ing. Carolin Feifel

Project partner:

Prof. Dr. rer. nat. habil. Jörg W. Metzger 
Prof. Dr. habil. J. H. Werner, Institut für Photovoltaik der Universi-
tät Stuttgart (IPV)

Duration

07/2014 - 08/2017

Release of hazardous substances from photo-voltaic 
modules 

Most photovoltaic modules contain pollutants such as lead, 
cadmium, tellurium, copper and other heavy metals. The aim 
of this project was to clarify mechanisms that can lead to 
the release of pollutants from modules in case of improper 
disposal and to identify weak points.

The project showed leaching of pollutants from module 
pieces cut from commercially available photovoltaic tech-
nologies. Crystalline silicon (c-Si), amorphous silicon (a-Si),  
CIGS (copper indium gallium diselenide) modules, and  
cadmium telluride (CdTe) modules were studied. Leaching of 
the pollutants in aqueous solutions begins as soon as open 
edges or glass breaks occur. The delamination of the module 
pieces is not a prerequisite for leaching.

The results of the measurements of the leached elements 
were expressed as a percentage of the total content of the 
elements in the modules. The measurements of the total 
contents of the module pieces by means of a mass spec-
trometer (ICP-MS) was accompanied by a verification of the 
elements in the layers via an X-ray analysis in a scanning 
electron microscope (SEM). Conventional leaching tests for 
waste use a fixed solid to liquid ratio, for example in DIN EN 
12457-4 a ratio of 1:10. In contrast to other leaching tests, 
which only last 18 to 48 hours in distilled water or in aqueous 
solutions with a pH of 4.93, in this project long-term tests 
over 1.5 years in pH 3, pH 7 and pH aqueous solutions 11 
were performed.

The leaching of the elements from the module pieces  
depends strongly on the pH and redox potential of the 
aqueous solutions. The used pH values 3, 7 and 11 cover 
the range of pH values which can occur in the environment. 
Thermodynamic stability considerations, as in Pourbaix  
diagrams, make the mobilization of the elements predictable. 
The type of acid or the corresponding counter ion play less 
of a role.

In all experiments, a steady increase in the leached elements 
could be observed. Experimental parameters such as agita-
tion, elevated temperature or lighting do not always lead to 
an acceleration in the leaching of the respective elements.

In the case of c-Si module pieces, the back contact of Al dis-
solves particularly well in acidic solutions. In the case of a-Si 
module pieces, Ni could be measured from the back contact 
and Cu, which is located both in the back contact and in the 
solder strips, in solutions of pH 3 and pH 7. The elements 
Cd, Te and Mo from CdTe module pieces show a particularly  
strong dissolution behavior. Cd and Te come from the  
active layer and Mo from the back contact of the CdTe module  

pieces. From CIGS module pieces, both Zn from the front 
contact, and Cd from the window layer and molybdenum 
from the back contact dissolve to large proportions.



Chair of Hydrochemistry & Hydrobiology in Sanitary Engineering

170

Institute Report 2016 - 2017 • Institute for Sanitary Engineering, Water Quality and Solid Waste Management, University of Stuttgart

Analytical Quality Assurance (AQS) Baden-Württemberg

In 2016, the following PTs were carried out by AQS BW:

•	 PT 1/16 - TW A3 - Cations, Part 2, in drinking water 
(aluminium, iron, manganese, sodium, potassium,  
colour  (SAK436))

• PT UKWIR 1/16 - WRRL - Priority substances at low 
concentrations in surface water (Benzo[a]pyrene,  
Fluoranthene)

• PT UKWIR 2/16 - WRRL - Priority substances at low 
concentrations in surface water (Perfluorooctane  
sulfonic acid, perfluorooctanoic acid)

• PT 2/16 - TW S1 - Sweeteners and benzotriazoles in  
drinking water (acesulfame, cyclamate, saccharin,  
sucralose, 1H-benzotriazole, 4-methyl-1H-benzotriazole,  
5-methyl-1H-benzotriazole, sum of methyl-1H-benzotri-
azoles)

• PT P04 – Sampling of waste water (23.02.16 to 
25.02.15)

• PT UKWIR 3/16 - WRRL - Priority substances at low 
concentrations in surface water (Cypermethrin)

• PT UKWIR 4/16 - WRRL - Priority substances at low 
concentrations in surface water (Hexabromocyclodo-
decanes)

• PT UKWIR 5/16 - WRRL - Priority substances at low 
concentrations in surface water (Diclofenac)

• PT UKWIR 6/16 - WRRL - Priority substances at 
low concentrations in surface water (Estrone (E1),  
17-beta-estradiol (E2), 17-alpha-ethinylestradiol (EE2))

• PT 3/16 - TW O3 - 41. LÜRV - 15 PAHs in ground 
wand raw water (naphthalene, acenaphthene, fluorene,  
phenanthrene, anthracene, fluoranthene, pyrene,  
benzo (a) anthracene, chrysene, benzo (b) fluo-
ranthene, benzo (k) fluoranthene, benzo (a) pyrene, 
dibenz (ah) anthracene, benzo (ghi ) perylene, indeno 
(1,2,3-cd) pyrene)

• RV UKWIR 7/16 - WRRL - Priority substances at low 
concentrations in surface water (Erythromycin, Atenolol,  
Propranolol, Carbamazepin)

• RV UKWIR 8/16 - WRRL - Priority substances at low 
concentrations in surface water (Benzo[a]pyrene,  
Fluoranthene)

• KARV 2016 – 17th Interlaboratory test for operational 
analysis in public treatment plants (total N, NO3--N, 
NH4+-N, CSB, total P; mainly using cuvette tests)

• PT UKWIR 9/16 - WRRL - Priority substances at low 
concentrations in surface water (Perfluorooctane sulfo-
nic acid, perfluorooctanoic acid)

• RV UKWIR 10/16 - WRRL - Priority substances at low 
concentrations in surface water (Hexabromocyclodo-
decanes)

The Ministry of the Environment, Climate Protection and 
the Energy Sector Baden-Württemberg (UM) and the Mini-
stry of Rural Affairs and Consumer Protection Baden-Württ-
emberg (MLR) commissioned the Institute for Sanitary 
Engineering, Water Quality and Solid Waste Management 
(ISWA) of the University of Stuttgart to provide external 
quality assurance measures for chemical analysis of sewa-
ge, groundwater and drinking water. The main task is to 
offer proficiency tests (PTs) in the field of water analysis.
Since 2004, the PT providers active in Germany in the field 
of drinking water analysis have decided on a harmonized 
approach. In doing so, they are implementing the „Recom-
mendations for Conducting Proficiency Tests in the Drinking 
Water Sector“ of the Federal Environment Agency, which 
were published in 2003 in the Bundesgesundheitsblatt. Two 
PT schemes were developed, which carry out these PTs 
in a coordinated manner. One of these systems is located 
in North Rhine-Westphalia (State Agency for Nature, En-
vironment and Consumer Protection in Recklinghausen), 
the other is the AQS Baden-Württemberg in cooperation 
with the Institute for Hygiene and Environment - Authority 
for Health and Consumer Protection (BVG) of the Free and 
Hanseatic city of Hamburg. For this purpose, the chemi-
cal parameters to be analyzed according to the German 
Drinking Water Ordinance were distributed to 10 PT rounds, 
whereby the two schemes offer the entire program shifted 
in time. Furthermore, the AQS Baden-Württemberg offers 
special PTs on more sophisticated analytical tasks in the 
field of drinking water together with the IWW Center for Wa-
ter in Mülheim an der Ruhr. This is usually about the analy-
sis of organic trace substances in drinking water.
In the field of wastewater, the existing cooperation with the 
PT providers in the environmental authorities of the other 
federal states was further expanded and strengthened.
PTs were also carried out for the operational analysis in 
sewage treatment plants, which mainly involved sewage 
treatment plant laboratories. The successful participation in 
these PTs is a prerequisite for the approval of the laborato-
ries in the context of „qualified self-control“ in Baden-Württ-
emberg.
PTs for sampling wastewater were also carried out.
AQS Baden-Württemberg also organizes proficiency tests 
for surface water on behalf of the United Kingdom Water 
Industry Research. Here, priority substances according to 
the EU Water Framework Directive in the extremely small 
concentration range are determined.
TTI GmbH‘s „TGZ AQS-Baden-Württemberg“, in cooperati-
on with ISWA, again conducted the AQS annual conferen-
ces, as well as training courses on sampling of wastewater 
and drinking water and trainings on the use of quality control 
charts and the estimation of measurement uncertainties.
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• PT 5/16 - TW S2 - Pharmaceuticals in drinking water  
(sulfadiazine, sulfadimidine, sulfamethoxazole,  
sulfaethoxypyridazine, sulfamerazine, sulfathiazole, 
sulfadoxine, sulfamethoxypyridazine, sulfachloropyri-
dazine, sulfadimethoxine, trimethoprim)

• RV 6/16 - 42. LÜRV - Solvents in waste water (benzene, 
toluene, o-xylene, m-xylene, ethylbenzene, trichloro- 
ethene, tetrachloroethene, 1,1,1-trichloroethane,  
dichloromethane)

• RV UKWIR 11/16 - WRRL - Priority substances at low 
concentrations in surface water (Hexabromocyclodo-
decanes)

• RV UKWIR 12/16 - WRRL - Priority substances at low 
concentrations in surface water (Diclofenac)

• RV UKWIR 13/16 - WRRL - Priority substances at 
low concentrations in surface water (Estrone (E1),  
17-beta-estradiol (E2), 17-alpha-ethinylestradiol (EE2))

• RV UKWIR 14/16 - WRRL - Priority substances at low 
concentrations in surface water (Erythromycin, Atenolol,  
Propranolol, Carbamazepin)

• RV 7/16 - 43. LÜRV - Nutrients and iones in waste water 
(ammonium-nitrogen, nitrate-nitrogen, nitrite-nitrogen, 
total P, chromate, total cyanide and easily releasable 
cyanide.

• RV 8/16 - TW O2 - Solvents in drinking water (1,2-dich-
loroethane, tetrachloroethene, trichloroethene, trichlo-
romethane, bromodichloromethane, dibromochlorome-
thane, tribromomethane, vinyl chloride, benzene)

• RV UKWIR 15/16 - WRRL - Priority substances at low 
concentrations in surface water (Cypermethrin)

• RV UKWIR 16/16 - WRRL - Priority substances at low 
concentrations in surface water (Diclofenac)

In 2017, the following PTs were carried out by AQS BW:

• RV 1/17 - TW A5 - Cations, part 2, in drinking water 
(boron, calcium, magnesium, mercury, ammonium, pH 
value)

• RV UKWIR 1/17 - WRRL - Priority substances at 
low concentrations in surface water (Estrone (E1),  
17-beta-estradiol (E2), 17-alpha-ethinylestradiol (EE2))

• RV UKWIR 2/17 - WRRL- Priority substances at low 
concentrations in surface water (Erythromycin, Atenolol,  
Propranolol, Carbamazepin)

• RV 2/17 - TW S3 - Alkylphenols in drinking water (nonyl-
phenol, octylphenol, bisphenol-A)

• RV 3/17 - 44. LÜRV - elements in waste water (alumi-
nium, arsenic, cadmium, chromium, copper, iron, mer-
cury, nickel, lead, zinc)

• RV UKWIR 3/17 - WRRL - Priority substances at low 
concentrations in surface water (Benzo[a]pyrene,  
Fluoranthene)

• RV UKWIR 4/17 - WRRL - Priority substances at low con-
centrations in surface water (Perfluorooctane sulfonic  
acid, perfluorooctanoic acid)

• RV P05 - Sampling of waste water (3.4.17 to 7.4.17)
• RV UKWIR SS 1/17 - WRRL - Priority substances at low 

concentrations in surface water with suspended solids 
(PAHs)

• RV 4/17 - 45. LÜRV - TPH in waste water
• RV 5/17 - TW A4 - Other inorganic parameters in drin-

king water (conductivity, oxidisability, TOC, selenium, 
antimony, arsenic)

• KARV 2017 - 18th Interlaboratory test for operatio-
nal analysis in public treatment plants (total , NO3--N, 
NH4+-N, CSB, P; mainly using cuvette tests)

• RV UKWIR TBT 17 - WRRL - Priority substances at low 
concentrations in surface water (Tributyltin)

• RV UKWIR 5/17- WRRL - Priority substances at low 
concentrations in surface water (Perfluorooctane sulfo-
nic acid, perfluorooctanoic acid)

• RV UKWIR 6/17 -  WRRL - Priority substances at low 
concentrations in surface water (Cypermethrin)

• RV UKWIR 7/17 - WRRL - Priority substances at low 
concentrations in surface water (Hexabromocyclodo-
decanes)

• RV UKWIR 8/17 - WRRL - Priority substances at low 
concentrations in surface water (Benzo[a]pyrene,  
Fluoranthene)

• RV 6/17 - TW S4 - PFCs in drinking water (perfluoro-
butyric acid, perfluoropentanoic acid, perfluorohexanoic 
acid, perfluoroheptanoic acid, perfluorooctanoic acid, 
perfluorononanoic acid, perfluorodecanoic acid, perflu-
orobutanesulfonic acid, perfluorohexanesulfonic acid, 
perfluorooctanesulfonic acid)

• RV 7/17 - 48. LÜRV - sum parameters in waste water 
(AOX, COD, TOC, TNb, phenol index)

• RV 8/17 - TW O5 - Pesticides with HPLC/MS in drin-
king water (N, N-dimethylsulfamide, methyl, desphenyl- 
chlorazone, metazachloric acid, sulfonic acid,  
glyphosate, AMPA, acrylamide)

• RV UKWIR 9/17 - WRRL - Priority substances at low 
concentrations in surface water (Cypermethrin)

• RV UKWIR 10/17 - WRRL - Priority substances at low 
concentrations in surface water (Hexabromocyclodo-
decanes)

Proficiency Tests
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Sample	preparation	for	the	proficiency	test	(PT)

Proficiency Tests

Financing Institution:

Ministerium für Umwelt, Klima und Energiewirt-schaft Ba-
den-Württemberg, 
Ministerium für Ländlichen Raum und Verbraucherschutz 
Baden-Württemberg, 
UK Water Industry Research

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

Mandy Wünsche

Further Informations:

http://www.aqsbw.de

High-grade steel vessel (2,1 m3) for pasteurisation of waste 
water, drinking water and ground water

Stock solutions for the preparation of  PT samples
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AQS-Annual Conference 2017, 8 March 2017

• Aktuelles aus dem Ministerium für Umwelt, Klima und 
Energiewirtschaft, J. Stark, UM Stuttgart

• Notifizierungen im Umweltbereich, C. Hornung, LUBW 
Karlsruhe

• Informationen für Trinkwasseruntersuchungsstellen, 
Aktuelles, M. Bauer, MLR Stuttgart

• Berichtspflichten für Grundwasserdaten, W. Feuerstein, 
LUBW Karlsruhe

• Wasserringversuche 2016, Planung 2017, F. Baumeister,  
M. Koch, AQS-BW

• Ringversuche 2016/2017, K. Ludwig-Baxter, HU Ham-
burg

• Ringversuche mit suspendierten Stoffen, M. Koch,  
Universität Stuttgart

• TOC-Messung in partikelhaltigen Abwässern, A. Ewen, 
Dr. Marx GmbH, Spiesen-Elversberg

• Überarbeitung der DIN 38402-A71 Gleichwertigkeit von 
Analysenverfahren, M. Koch, Universität Stuttgart

• Was ändert sich bei der Revision der DIN EN ISO/IEC 
17025? Neues von der DAkkS, G. Dudek, BAM, Berlin

Training Courses 2017

Training „Sampling of waste water“  
• 30.März 17
• 5. Oktober 17

Training „Taking drinking water samples in the context of  
official surveillance“ (in co-operation with IWW Water  
Centre, Mülheim an der Ruhr)
• 23. Februar 17

Training „Measurement uncertainty – estimation according 
to ISO 11352“
• 22. Februar 17
• 26. Oktober 17 

Training „Quality control charts“
• 25. Oktober 17

Conferences-Training Courses

AQS Annual Conference

Once a year - usually in March - AQS Baden-Württemberg 
organises an annual conference and training event for all 
AQS participants and other interested parties. The pro-
gramme will be discussed in the autumn of the respective 
previous year in the AQS Forum. The following topics will 
be dealt with in the lectures at the AQS Annual Conference:
 
• New requirements for quality assurance in the legally 

regulated area
• Report on last year‘s water interlaboratory tests
• Planning of next year‘s water interlaboratory tests
• New developments in the groundwater quality measure-

ment network
• Specialist topics on analytics and quality assurance

AQS-Annual Conference 2016, 3rd March 2016

• Neues zu den Notifizierungen im Umweltbereich,  
C. Hornung, LUBW Karlsruhe

• Rechtliche Grundlagen für die Bearbeitung von boden- 
rechtlichen Schadensfällen am Beispiel der 
PFC-Problematik im Raum Rastatt/Baden-Baden,  
C. Stoll, Landratsamt Rastatt

• Trinkwasseruntersuchungsstellen – Zulassung und wei-
tere Anforderungen, M. Bauer, MLR Stuttgart

• Zukünftige Anforderungen an die Qualität von chemischen 
Trinkwasseranalysen, M. Koch, Universität Stuttgart

• Neues aus dem Grundwassermessnetz, W. Feuerstein, 
LUBW Karlsruhe

• Die Ringversuche der AQS Baden-Württemberg,  
F. Baumeister, M. Koch, AQS-BW

• Die Ringversuche des Instituts für Hygiene und Umwelt 
in Hamburg, K. Ludwig-Baxter, HU Hamburg

• Die neue DIN 38402 – A51 zur linearen Kalibrierung von 
Analysenverfahren, M. Koch, Universität Stuttgart

• Analytik von PFC mittels HPLC-MS/MS und von  
Organofluor mittels Combustion Ion Chromatography 
(CIC – Möglichkeiten und Grenzen, F.T. Lange, Techno-
logiezentrum Wasser, Karlsruhe

Training courses 2016

Training „Sampling of waste water“  
• 9. März 16
• 13. Oktober 16

Training „Measurement uncertainty – estimation according 
to ISO 11352“
• 6. Oktober 16

Training „Quality control charts“
• 5. Oktober 16
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Contact

Dr.-Ing. Michael Koch

Phone:   +49 711/685-65444
Fax:  +49 711/685-55444
E-Mail:  michael.koch@iswa.uni-stuttgart.de

Secretary‘s Office:

Mandy	Wünsche*	(AQS)

Phone:   +49 711/685-65446
Fax:  +49 711/685-63769
E-Mail:  aqs-sekretariat@iswa.uni-stuttgart.de

Technical Manager AQS-BW:

Dr.-Ing. Frank Baumeister*

Phone:   +49 711/685-65442
Fax:  +49 711/685-55442
E-Mail:  frank.baumeister@iswa.uni-stuttgart.de

Scientists:

Dipl.-Ing. Carolin Feifel

Phone:   +49 711/685-63727
Fax: +49 711/685-63729
E-Mail: carolin.feifel@iswa.uni-stuttgart.de

Dipl.-Biol.	Biljana	Marić*

Phone:   +49 711/685-65442
Fax:  +49 711/685-55442
E-Mail:  biljana.maric@iswa.uni-stuttgart.de

*Member of staff of the Transfer 
  and Foundation Centre  TGZ AQS

Laboratory staff:

Lara	Busch	(CTA)

Phone:   +49 711/685-65454

Maria	Gebauer	(CTA)

Phone:   +49 711/685-65454

Gertrud	Joas	(CTA)

Phone:   +49 711/685-65454

Matthias	Mischo	(CTA)*

Phone:   +49 711/685-65447
Phone:   +49 711/685-63741 (AQS-Laboratory)

Cornelia	Orth	(Dipl.-Ing.,	FH)

Phone:   +49 711/685-65454

Ellen	Raith-Bausch	(Chemotechnikerin)

Phone:   +49 711/685-65454 or 
 +49 711/685-65400



Hydrobiology and Analysis of Organic Trace Compounds 
 | BiOS

175

Institute Report 2016 - 2017 • Institute for Sanitary Engineering, Water Quality and Solid Waste Management, University of Stuttgart

BiOS
Hydrobiology and  
Analysis of Organic  
Trace Compounds
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The division of Hydrobiology and Analysis of Organic 
Trace Compounds focuses mainly on topics of environ-
mental analysis and water treatment processes

Some research, for example, go into the question of the 
extent to which widely used chemicals such as phar-
maceuticals and ingredients of personal care products  
occur in domestic wastewater, their behavior in wastewater  
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 pro-
cedure 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.

Research Topics:

• Environmental analysis
• Organic micro pollutants
• Examination of occurrence and fate as well as risk as-

sessment of environmentally relevant chemicals
• Biological in-vitro test systems, for the determinati-

on of hormonal activity of environmental samples, i.e. 
E-Screen-Assay

• Biological degradation and risk assessment of 
pollutants, chemicals and organic solid substrates as 
well as polymers in water and soil matrice

• Determination of biodegradation of chemicals 
• New technologies for water treatment (Membranes,  

biodegradable polymers)

Hydrobiology and Analysis of Organic Trace Compounds
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The well-being of the fishes is an important part of this  
project concept. Measurements of skin 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 env-
ironmental conditions.

Research

Financing Institution:

Bundesministerium für Bildung und Forschung (BMBF) 
(KMU innovativ)

Contact:

Dr. Angela Boley

Project partner:

Ratz Aqua & Polymertechnik GmbH & Co KG

Duration:

04/2017 -03/2019

Development of an innovative biological simple process 
for nitrate elimination in aquaculture with fatty acids as 
carbon source for water saving in Recirculation Aqua-
culture Systems (RAS)

Recirculating Aquaculture Systems (RAS) have a significantly  
lower water requirement compared to conventional conti-
nuous flow systems. The higher the water quality require-
ments and the limits for discharge to be complied with, the 
more likely it is to require nitrate removal with a denitrification 
unit. With such a system, the water requirement compared 
to a conventional RAS (only with nitrification reactor) can 
be reduced to less than 10%. In addition, the denitrification  
of the pH remains largely constant and the application of  
chemicals can be avoided. Each water saving also reduces 
the energy required for heating the natural water to operating 
temperature. 
The aim of the project is to develop a simple denitrification 
process in which complex carrier materials provide the user 
with an easy-to-use and cost-effective technique, since no 
complicated dosing controls are required.

Development of an environmentally friendly technology 
in aquaculture for the extraction of nitrogen and micro-
particles in recirculation systems

With this project, a biological high-performance process for 
nitrate removal, combined with a membrane technology is 
explored in practical application. As in the two preceding  
projects, a continuous cleaning of the membranes to  
prevent biofouling with floating cleaning bodies, moving in 
the water stream.

After the basic suitability of the membrane denitrification 
reactor for operation on a semi-technical scale could be 
proven in phase 2, the operation in recirculated aquaculture  
systems (RAS) at two different locations under practical  
conditions is now being investigated.

Integration of this system into a RAS would result in high 
savings of water and energy and improve life conditions for 
fish.

Figure.: Sturgeons

Financing Institution:

Deutsche Bundesstiftung Umwelt (DBU)

Contact:

Dr. Angela Boley

Project partner:

MaxFlow Membran Filtration GmbH 
Zentrum für Infektionsmedizin, Abteilung Fischkrankheiten 
und Fischhaltung der Stiftung Tierärztliche Hochschule 
Hannover 
AQUA SCHWARZ GmbH
Fischzucht Rhönforelle GmbH & Co. KG

Duration:

10/2016 -08/2018
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Research

Financing Institution:

Bundesministerium für Bildung und Forschung (BMBF)

Contact:

Prof. Dr. rer. nat. habil. Jörg W. Metzger (ISWA),
Dr. Bertram Kuch,
Eleni Laski, M.Sc. 

Project partner:

Universidad Rey Juan Carlos (Coord.)
University of Helsinki
Università di Torino
Aqualia Gestion Integral del Agua S.A.
Bruker Española, S.A. 

Duration:

09/2014 -12/2017

JPI Water joint research Projekt MOTREM: Integrated 
processes for MOnitoring and TReatment of EMerging 
contaminants for water reuse

The MOTREM project is included in the European Water JPI 
Pilot Call for projects on topic “Emerging water contaminants 
– anthropogenic pollutants and pathogens” and is framed 
within the Joint Programming Initiative “Water Challenges 
for a Changing World” (Water JPI). The project involves the 
collaboration among research and industry partners in a  
European level.

The MOTREM project focuses on the development of  
integrated processes for monitoring and treatment of 
emerging contaminants (ECs) and/or improving the efficiency 
of the existing ones for the removal of these micropollutants in  
municipal wastewater treatment plants (WWTPs), especially 
for the aspect of water reuse. Main advanced technologies to 
be studied for the effective elimination of micropollutants are  
Advanced Biooxidation Processes (ABOP) and Photochemical  
Advanced Oxidation Processes (PAOP).

Universität Stuttgart, BiOS, is mainly involved in assessment 
of optimized technologies for the monitoring of the WWTP 
operation regarding the removal of ECs, including analytical 
methodologies and measurements of integrative parameters.  
Moreover, is a main contributor on the identification of the 
most representative ECs along the waterline of different 
WWTPs for the evaluation and monitoring of the efficiency of 
the wastewater treatment processes.

Through combined expertise, the MOTREM Project aims the 
establishment of effective and sustainable strategies on the 
treatment of Emerging Contaminants in wastewater treat-
ment plants. Apart from supplying scientific knowledge, the 
results from the project may give commercial solutions to the 
market and contribute to the compliance with current water 
frameworks on detection of ECs in water bodies, such as the 
European Water Framework directive (EC/2000/60), or more 
stringent future demands.



Hydrobiology and Analysis of Organic Trace Compounds 
 | BiOS

179

Institute Report 2016 - 2017 • Institute for Sanitary Engineering, Water Quality and Solid Waste Management, University of Stuttgart

Research

Planning and operation of resource- and energy- 
efficient wastewater treatment plants with targeted 
avoidance of environmentally hazardous emissions  
(joint project) 

The emission of nitrous oxide (N2O) from sewage treatment 
plants has recently received more attention since it has been 
known that this greenhouse gas is also produced under  
aerobic conditions in the aeration tank. N2O can therefore 
occur during both nitrification and denitrification. In particular,  
the factors oxygen concentration and carbon source are  
relevant here. As part of the project, a model was developed 
(by the project partners) to map the processes in the produc-
tion of nitrous oxide and ultimately to use for process con-
trol. For this purpose, the ISWA generated data and batch 
experiments in the laboratory, as well as semi-technical and 
large-scale experiments. Conclusions concerning the in-
fluence of the carbon source (in denitrification) as well as 
the influence of the oxygen concentration could be drawn. 
These results have been applied for the creation of models 
and the implementation in process control mechanisms by 
the project partners.

Figure: Pforzheim - NoNitriNox

Financing Institution:

Bundesministerium für Bildung und Forschung (BMBF)

Contact:

Dr. Angela Boley

Project partner:

ifak e.V. Institut für Automation und Kommunikation e.V. 
Magdeburg
Weber-Ingenieure GmbH
Stadtentwässerung Pforzheim
Abwasserverband Steinlach-Wiesaz 

Duration:

06/2013 -05/2016
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Research

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

The rapid increase in rubber plantations in Southeast Asia 
led to massive land use changes in this region. Traditional 
agricultural land as well as primary and secondary forests 
have been largely converted into rubber monocultures  
since 2000. This improved the economics in Southeast Asia 
and especially in Xishuangbanna (Yunnan Province) on the 
one hand, but influenced the ecosystems service and eco- 
systems functions (ESS/ESF) on the other hand. In particular,  
water-related functions and services such as water quality 
drinking water quality and availability are affected from these 
changes.

The objective of the sub-project “water management” of the 
SURUMERs joint project was the development of a strategi-
cal water management tool by means of hydrological model-
ling to monitor the water resources in the study region and 
to protect these water resources against land use pressure,  
especially through rubber cultivation. With the help of the 
model, the behavior of watershed was investigated to  
improve the prediction of land use changes impacts on water 
quality, water quantity and soil erosion. 

For this purpose, a monitoring concept was developed 
to evaluate the status quo of river water quality (turbidity,  
fertilizers, and pesticides) and quantity. These data were 
later used to calibrate and validate the model. The Soil 
and Water Assessment Tool (SWAT) is a physically based  
model, computationally efficient and spatially distributed that 
operates on a daily/monthly/yearly time step. The model can 
be implemented in various watershed scales to simulate the 
quality and quantity of surface and ground water and predict 
the environmental impacts of land use changes. 

The input data required to build the hydrological model of 
SWAT included a digital elevation model (DEM), land use as 
well as soil map and climate data. After the model set up, it 
was calibrated and validated for the discharge in the river at 
two monitoring stations using the current land use map of the 
watershed. The future stakeholder-based land use scenarios 
developed by the model group in SURUMER project were 
evaluated by SWAT to assess their effect on water cycle as 
well as to improve evidence-based decision-making.

Financing Institution:

Federal Ministry of Education and Research (BMBF) 

Contact:

Prof. Dr.-Ing. Silke Wieprecht (IWS)
Dr. rer. nat. Bertram Kuch, AOR (ISWA-BiOS)
Dipl.-Ing. Ralf Minke, AOR
Dipl.-Ing Manuel Krauß (Projekkoordinator)
Dipl.-Ing Lydia Seitz (IWS)
Neda Azizi, M.Sc. (ISWA-BiOS)

Project partner:

Germany
Universität Hohenheim
EFTAS Fernerkundung Technologietransfer GmbH 
Deutsche Gesellschaft für Internationale Zusammenarbeit 
(GIZ) GmbH 
Humboldt Universität zu Berlin 
Leibniz Universität Hannover 
Universität Koblenz-Landau 
Universität Kaiserslautern 
China 
Naban River Watershed National Nature Reserve Bureau 
(NRWNNRB), Jinghong 
Tongji University Shanghai 
Tsinghua University, Peking 
Beijing Normal University (BNU), Peking 
China Agricultural University (CAU), Peking 
Center for Chinese Agricultural Policy (CCAP)
Chinese Academy of Sciences (CAS), Peking 
Hainan Rubber Cultivation Research Institute (RCRI), Hai-
nan 
World Agroforestry Centre, China-Program, Kunming 
Xishuangbanna National Nature Reserve Bureau (XNN-
RB), Jinghong 
Xishuangbanna Tropical Botanical Garden (XTBG), 
Chinese Academy of Sciences (CAS), Mengla 
Yunnan Academy of Social Sciences (YASS), Kunming 
Yunnan Institute of Tropical Crops (YITC), Jinghong 
Yunnan State Farms Groups (YSFG), Kunming

Duration:

11/2011 -11/2016
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Fig.1: Stained cells in 96-well plate

Research

BiOS - Project cooperation with departments of the 
ISWA

• DMDTC: Determination of biodegradability and nitrifica-
tion inhibition by dimethyldithiocarbamate (DMDTC) as 
well as possible influencing factors on these processes 
in real systems. Summary see WGW. 

• SURUMER: Sustainable Rubber Cultivation in the Me-
kong Region: Development of an integrative 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. Summary see WGW.

• ROSE particle; Development of a robust sensor to iden-
tify particle loads and particle properties in the sewer 
system and in the waterbody. Summary see SE.

• Investigation of the pollutant load of surface runoff from 
a commercial area and its treatability. Summary see SE.

• Research on the elimination of so called micropollutants 
from water and wastewater by membrane bioreactors 
and their comparison with other biological treatment 
technologies. Summary see ALR.

Analytical support (HLPC/MSMS and GC/MS analysis) 
for ISWA projects of LFKW, KomS, RIK, ALR, IWT (without 
staffing)

Contract and special analysis of micropollutants and in-
dustrial chemicals for municipalities, wastewater treatment 
plant operators, engineering companies, associations:
• Determination of organic micropollutants in different ma-

trices
• Detection of total estrogenic activity with a biological test 

system
• Determination of siloxanes in waste water and sludge
• Determination of persistent environmental contaminants 

(PCBs, PBDEs, PAHs, triclosan, synthetic fragrances) in 
sediments and aquatic organisms).

• Derivation of limit values for industrial chemicals in wa-
stewater and sludge

Determination of the total estrogenic activity in various 
matrices (subcontracted analysis) 

The E-screen assay is an in vitro test system for determina-
tion of receptor-mediated estrogenic effects. The endpoint of 
the assay is the estrogen-dependent proliferation of estro-
gen 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 estro-
genic activity in a sample expressed in equivalents of the re-
ference 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 compounds are the natural 
hormone 17β-estradiol, its degradation product estrone and 
the synthetic hormone ethinylestradiol used as a contracep-
tive. Due to its high sensitivity (LOQ < 0.1 ng/L) the E-screen 
assay is a suitable substitute for the expensive and time-in-
tensive 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 deter-
mine the total estrogenic activity in various samples. Inter 
alia surface water, wastewater treatment plant influents and 
effluents, nutritional supplements, as well as mineral water 
samples are under investigation.

Fig.2: Via Tablecurve 2D generated dose-response curve of 
the reference subtsance 17β-estradiol.

Contact:

Dr. Bertram Kuch
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Contact

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

Phone:  +49 711/685-65443
Fax: +49 711/685-67809
E-Mail: bertram.kuch@iswa.uni-stuttgart.de

Scientists:

Dr. rer. nat. Angela Boley

Phone:  +49 711/685-65441
Fax: +49 711/685-63729
E-Mail: Angela.Boley@iswa.uni-stuttgart.de

Norah Almandani, M.Sc.

Phone:  +49 711/685-65741
Fax: +49 711/685-63729
E-Mail: norah.almadani@iswa.uni-stuttgart.de

Neda Azizi, M.Sc.

Phone:  +49 711/685-63727
Fax: +49 711/685-63729
E-Mail: neda.azizi@iswa.uni-stuttgart.de

Dipl.-Ing. Carolin Feifel

Phone:  +49 711/685-63727
Fax: +49 711/685-63729
E-Mail: carolin.feifel@iswa.uni-stuttgart.de

Former co-workers:

Dipl.-Ing. Ganna Korshun, M.Sc.
Dipl.-Chem. Claudia Lange
Eleni Laski, M.Sc.

Technical Staff:

Michael Braun (Chemotechniker)

Phone:  +49 711/685-65447

Suse Gaiser (BTA)

Phone:  +49 711/685-65496

Regina Görig (LTA)

Phone:  +49 711/685-65452

Andrea Kern (LTA)

Phone:  +49 711/685-65454
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LFKW
Sewage Treatment Plant 
for Research and  
Education
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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 as-
sistance in research projects and working on Master’s 
theses, the students are provided with plenty of oppor-
tunities to become familiar with the details of the equip-
ment 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 opportunities for research at the 
same time, the LFKW has a multitrack purification system: all 

Sewage Treatment Plant for Research and Education

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 re-
search, independent of the other units and without any ad-
verse 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 com-
panies, 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 wastewater, sludge 
and exhaust air. 
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Annual Report 2016 - Overall view
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2016 - Monthly Data
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2016 - Performance Diagram
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2017 - Monthly Data
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2017 - Performance Diagram
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The following evensts were realised by the LFKW in  
co-operation with the DWA: 

2016
Advanced course: Elimination of nitrogen and phosphorus - 
Process optimization and economical operation
01.03./02.03.2016
Advanced course: Malfunktion on Wastewater Treatment 
Plants
21.06./22.06.2016
Advanced course: Process Automation
23.11./24.11.2016
Examination of the training course
25.11.2016

2017
Advanced course: Elimination of nitrogen and phosphorus - 
Process optimization and economical operation,
07.03./08.03.2017
Advanced course: Malfunktion on Wastewater Treatment 
Plants
16.05./17.05.2017
Basic course for sewer attendant 
18.09./21.09.2017
Advanced course: Process Automation
22.11./23.11.2017
Examination of the training course
24.11.2017

The following events were realised by the LFKW in  
co-operation with Endress+Hauser:

2016
„Training Course-Process Automation: Wastewater Treat-
ment“
13.09.-15.09.2016

Dipl.-Ing. Peter Maurer

Phone:  +49 711/685-63724
Fax: +49 711/685-67637
E-Mail:  peter.maurer@iswa.uni-stuttgart.de

Training Courses Contact 
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