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Preface
Dear reader,

The present report informs about the diverse activities 
of our institute in the areas of research, development, 
teaching and further education of the period 2014/ 
2015.

The activities of the institute focus on the protection of 
the environmental 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 based on modern methods of environmental 
analysis and quality assurance. Important measures 
for the conservation of resources and climate pro-
tection - considering the growing world population, 
an 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 
renewable energy from organic waste. We hope that 
the knowledge and insights gained by our national and 
international research projects will help to understand  
fundamental principles, to find solutions and to develop  
and improve environmental technologies.

Working at the interface between natural sciences,  
engineering and technology requires an interdiscipli-
nary cooperation. Our co-workers come from diverse 
disciplines and work across university chairs, institutes  
and faculties, e.g. in the Water Research Center  
Stuttgart. Moreover, there is cooperation with further 
national and international research institutions. Many 
co-workers and holders of scholarships come from  
abroad. All these together with a big number of stu-
dent assistants are enriching our research. 

The  institute is involved in three bachelor and master  
study programs (UMW, BAU and IuI) instructed in  
German and three international engineering study  
programs (WASTE, WAREM und MIP) of the University  
of  Stuttgart. In cooperation with the Universidade  
Federal do Paraná (UFPR) and SENAI (Serviço Nacional  
de Aprendizagem Industrial) co-workers of the ISWA 
also have been playing a key-role in establishing 
and developing an international master program for  
Urban and Industrial Environmental Protection (MAUI) 
in Curitiba/Brazil. The program started in 2008, only 
recently a bilateral agreement for a double degree  
between the master program WASTE and MAUI was  
reached. 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-Center 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 institute is well docu-
mented by 14 doctoral theses completed during the 
past two years since publication of the last Institute 
Report. 

We are pleased that several of our junior scienties re-
ceived prizes and awards: Mrs. Maren Burkert received 
the Konrad-Keilhack-Nachwuchspreis for applied water  
research, Mr. Iosif Mariakakis the Karl-Imhoff-Preis of 
the Germany Water Association DWA, Mrs. Agata Rym-
kiewicz the Young Research Award and Mrs. Martina Kiel,  
Mr. Christian Weber and Mr. Philipp Pilsl received the 
Karl-Heinz Hunken study prize. Mrs. Carmen Leix  
received the Prize of the Associations of Friends of 
the University of Stuttgart for outstanding scientific  
achievements. Mrs. Anna Bachmann received the  
Oswald-Schulze-Preis 2014, and she was also awar-
ded the Best Poster Award of the 10th International  
Conference on Urban Drainage Modelling UDM in  
Quebec. In 2015 Dr. Martin Reiser was awarded 
the VDI plaque of honor for his many years lasting  
participation in numerous panels of the VDI-commission  
Reinhaltung der Luft, particularly in the field of odor 
measurement. 

With the aim of linking advanced training and ex-
change of information between science and practical 
application the Forschungs- und Entwicklungsinstitut 
für Industrie- und Siedlungswasserwirtschaft sowie 
Abfallwirtschaft e.V. (FEI) along with the ISWA orga-
nized 15 colloquia, conferences and congresses during 
the past two years. Prof. Heidrun Steinmetz, Chair of 
Sanitary Engineering and Water Recycling, received a 
call to the University of Kaiserslautern and, unfortu-
nately, left us at the end of 2015. We greatly regret 
this, but wish her all the best in her new academic 
environment. The institute and faculty endeavor that 
the chair position will be filled as soon as possible. We 
are grateful that in the meantime, Dr. Harald Schön-
berger, agreed to head the chair ad interim starting 
from May 2015.  

We are pleased to have Mr. Boris Kolaric and Mr. Michael  
Kröner as new permanent co-workers at the LFKW. For 
helping and assisting us in managing computer, net-
work and IT issues, Mr. Sascha Mareck was employed. 
25 years of service at the ISWA was celebrated by our 
co-workers Ana Pirron, Maria Gebauer, Andreas Rom-
berger, Andreas Sihler, Beatrix Laier and Ralf Minke. 
Jürgen Heiden and Mr. Theodor Allehof celebrated 40 



years of service. We most warmly congratulate.

The following co-workers have retired: Theodor Alle-
hof, Dr. Klaus Fischer, Macrina Kietzmann, Roswitha Le 
Huray-Horel, Hans-Jürgen Polenk and Erwin Unger.

We are mourning the deaths of Hans Peter Haug 
and Christa Kübler. We will always retain respectful  
memories. 

The institute has continuously been strong in genera-
ting third-party funding for years and is well integrated 
into the study programs of the faculty. This success 
can be primarily attributed to the committed, moti-
vated and creative staff members, whom we wish to 
thank at this point. We also want to thank our assistant  
lecturers, who also have considerably contributed to 
the success of our classes. 

I hope that the reader will find interesting and helpful 
contributions for her/his work in this Institute Report 
2014/2015. 

o. Prof. Dr. rer. nat. habil. Jörg W. Metzger
Managing Director
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The Institute for Sanitary Engineering, Water Quality, and Solid Waste Manage-
ment (ISWA) is a research and training facility of the University of Stuttgart 
(Universität Stuttgart) within the faculty of “Civil and Environmental Engineering 
Sciences”. The Sewage Treatment Plant for Teaching and Research, which is lo-
cated at the institute area, is unique throughout Europe.

At the ISWA experts from various disciplines, both en-
gineering and natural sciences, work closely together. 
The core competence of the institute is to solve pro-
blems in the area of technical environmental protection  
(water, sewage, solid waste, soil, exhaust air), in the 
elaboration of the chemical and microbiological basics 
of processes as well as in data acquisition by modern 
methods of environmental analysis.

Optimization and further development of technical  
installations and processes and procedures for  
industrial and urban supply and 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 
solid 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 
- Sanitary Engineering and Water Recycling, Solid Wa-
ste Management 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 associates.

Teaching courses offered by ISWA 

In various compulsory, optional compulsory and op-
tional 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 Economics and Management, Bachelor 
and Master)

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

•  Infrastructure Planning (MIP; Master)
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Responsibility of Faculty 3:
•  Chemistry (Bachelor)

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

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

•  Meio Ambiente Urbano e Industrial (MAUI; Urban 
and Industrial Environmental Protection (internati-
onal Master; Double Degree with WASTE)

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 
University 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 internatio-
nal boards, expert and standardization committees 
of important scientific and technical organizations.

Staff and Equipment 

Currently the institute has more than 100 emplo-
yees: four full professors, approximately 60 sci-
entific 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 ex-
tensive investigations of a wide variety of environmen-
tal 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 labo-
ratory, semi-technical and technical scale (in experi-
mental halls). In particular, this includes equipment 
for elemental analysis and organic trace analysis such 
as atom absorption spectroscopy and mass spectro-
metry, the latter usually operated in combination with 
chromatography (GCMS-MS, HPLCMS-MS). Often in-
vestigations 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 
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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 mini-
mization 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 interdis-
ciplinary embedded in both a scientific-technical and 
socio-economic context. Here, too, international co-
operation projects but also regional integration, e.g. 
via the Kompetenzzentrum 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 pro-
cesses (e.g. sewage and waste treatment, composting) 
are investigated by use of state-of-the-art analytical  
methods and equipment. Points of interest are environ- 
mental 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,  
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 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 environmental 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 
aspects and interactions, wide-ranging concepts and 
strategies are needed based upon extensive scientific 
knowledge. This requires that the hydrological regime 
with the associated nutrient loads and the interaction  
with the processes in the aquatic habitats are  
examined in order to derive appropriate modeling  
approaches and 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 
colleagues 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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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 research 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. Established 
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 

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

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

findings, 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, 
conference proceedings)

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

•  Promoting excursions for students and staff as link 
between theory and practice

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

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

A 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 degrada-
ble (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. The KomS is  
located at the ISWA.

Further information: www.koms-bw.de
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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. rer. nat. habil. Jörg W. Metzger (Managing Director), o. Prof. Dr.-Ing. Martin Kranert,  

o. Prof. Dr.-Ing. Heidrun Steinmetz (interim since 05/2016: Dr. -Ing. Harald Schönberger),
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 Closed Loop Recycling  
Management

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
o. Prof. Dr.-Ing. Heidrun Steinmetz,  

(interim Professorship since 2016: Dr.-Ing. Harald Schönberger)

Urban Drainage

Dr.-Ing. Ulrich Dittmer, Akad. Oberrat

Circular Economy and Waste Management Systems

Dipl.-Geol. Detlef Clauß
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Water Quality Management and Water Supply   WGW
Dipl.-Ing. Ralf Minke, Akad. Oberrat

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

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

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

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

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

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

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

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

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

Water reuse concepts are designed for worldwide  

Chair of Sanitary Engineering and Water Recycling

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

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

As an example, in the 90s the ISWA developed the 
AFF-method (Adsorption-Precipitation-Filtration-Me-
thod,  in German language: Adsorptions-Flockungs-
Filtationsverfahren ) to eliminate reactive dyes, origi-
nating from the textile finishing industry, in municipal 
wastewater treatment plants. In light of the current 
discussions on the elimination of micropollutants, the 
AFF-method has once again become a focal point and 
is currently being applied to different municipal waste-
water treatment plants in order to eliminate micropol-
lutants by adsorption.

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

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

Other focal points are on consulting clients from the 
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catering and food industry, cosmetics and pharma-
ceutical industry, chemical industry as well as the 
metal and automotive industries. In an official testing 
laboratory neutral performance evaluations are carried 
out for plants that reduce hydrocarbons from waste-
water containing mineral oil.

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

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

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

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

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

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

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

Courses and Lectures

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

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

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

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

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

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

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

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

The  Masters program MAUI (domestic  and industri-
al environmental 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 natio-
nal environmental protection industry Servico Nacional 
de Aprendizagen Industrial (SENAI/ PR) in Curitiba. 
MAUI was evaluated by the DAAD in March 2009 and 
was thereby awarded the rating “excellent” . Since No-
vember 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 possibility 
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 
technology and landfill leachate treatment is offered 
in Brazil, for example. In addition, training courses for 
the operation of sewage treatment plants in the non-
European countries are offered, as well as „train the 
trainer“ programs and training courses in, for example, 
South Africa, Peru and India.

Finally, the supervision of study seminars, independent  
studies, bachelor and master theses as well as design  
works is an important aspect for the formation  
of junior researchers. The students are closely  
involved in working on current issues and ongoing  
research projects.
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28. Trinkwasserkolloquium (13.02.2014)
„Zukünftige Herausforderungen für die Wasserver-
sorgung - Vom Klimawandel über die Demografie bis 
hin zur Organisation“. Stuttgarter Berichte zur Sied-
lungswasserwirtschaft, Band 219, DIV Deutscher 
Industrieverlag GmbH, ISBN 978-3-8356-7141-6

4. Stuttgarter Runde (10.04.2014) 
„Kanalsanierung - Werterhalt durch Wissens-
vorsprung“. Stuttgarter Berichte zur Siedlungs-
wasserwirtschaft, Band 220, DIV Deutscher In-
dustrieverlag GmbH, ISBN 978-3-8356-7255-X

89. Siedlungswasserwirtschaftliches Kolloquium 
(09.10.2014)
„Energiepotenziale kommunaler Kläranlagen erkennen, 
nutzen und kritisch bewerten“. Stuttgarter Berichte zur 
Siedlungswasserwirtschaft, Band 221, DIV Deutscher 
Industrieverlag GmbH, ISBN 978-3-8356-7262-8

29. Trinkwasserkolloquium (26.02.2015)
„Zukunftsfähigkeit und Sicherheit der Wasserversor-
gung. Ressourcen, Tarife, Neue Technologien“. Stutt-
garter Berichte zur Siedlungswasserwirtschaft, Band 
223, DIV Deutscher Industrieverlag GmbH, ISBN 978-
3-8356-7279-6

Workshop „Wassersensitive Stadtentwicklung“
(30. 09 2015)

5. Aqua Urbanica und 90. Siedlungswasserwirt-
schaftliches Kolloquium (07. und 08.10.2015) 
„Wasser - Schutz - Mensch“. Stuttgarter Berichte zur 
Siedlungswasserwirtschaft, Band 225, DIV Deutscher 
Industrieverlag GmbH, ISBN 978-3-8356-7292-5

Colloquia
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Awards
Konrad-Keilhack-Young-Investigator-Award for Applied Water Research

The Konrad-Keilhack-Young-Investigator-Award of the HGN consulting mbH will be awarded for outstanding  
Master- / Diploma-Theses referring to hydrogeological and water management problems. The main focus of 
this prize is on innovative solutions for the improvement, development and stabilization of water-dependent 
ecosystems in particular with regard to current issues. With the Konrad-Keilhack-Prize both the award of young 
scientists and the water research in Germany used to be supported. As part of the conference of the section  
hydrogeology in the DGG on May 30, 2014 in Bayreuth, the Konrad-Keilhack-Young-Investigator-Award 2014 was 
awarded to Mrs. Dipl.-Ing. Maren Yvonne Burkert from the Chair of Sanitary Engineering and Water Recycling 
for her thesis: „Hazard and risk assessment for the protection of drinking water source: Case study Burgberg“.

Fig.: All awardees and the prize founders with the managing board of the Department of Hydrogeology.
On the far right Dipl.-Ing. Maren Yvonne Burkert is seen in the picture.

In addition to the Konrad-Keilhack-Young-Investigator-Award the Konrad-Keilhack-Research-Prize is awarded, 
which honors dissertations and research work with particular relevance to the water research.
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Karl-Heinz-Hunken Study-Prize 2014

During the 89th Sanitary Engineering Colloquium (on 
09.10.2014) the Karl-Heinz-Hunken study prize was 
awarded to two arwadees in this year.

Mrs. Dipl.-Ing. Martina Kiel obtained the prize for her 
thesis: „Der biologische Abbau von Benzoat unter hy-
persalinen Bedingungen“ and Mr. Dipl.-Ing. Christian 
Weber obtained the prize for his Thesis: „Ableitung 
von immissionsorientierten Anforderungen an Misch- 
und Niederschlagswassereinleitungen im Einzugsge-
biet des Ramsbaches“ 
Both received a prize of 750,--€

Fig.: Mrs Dipl.-Ing. Martina Kiel and Mr. Dipl.-Ing. 
Christian Weber with the Karl-Heinz-Hunken-Study-
Prize

Awardee of the Dr. Tyczka Energy Price

Since 1994 graduate theses are awarded with the  
Dr. Tyczka Energy Price annually. These works con-
centrate on the topic about decentralize application of 
gas or industrial gases for energy recovery. In 2014 
Dr.-Ing Iosif Mariakakis was honored as one of two 
laureates for his dissertation „A two stage process for 
hydrogen and methane production by the fermentati-
on of molasses“.

Fig.: Dr.-Ing. Iosif Mariakakis (ISWA), third from the 
left side.
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Oswald-Schulze-Prize 2014

On April 15th 2015 the 2nd prize of the Oswald-Schulze
Foundation was awarded to Ms Anna Bachmann, M.Sc. 
within the framework of the 48th ESSENER TAGUNG for 
water and waste management in Aachen for her Ma-
ster thesis „Uncertainties in the simulation of retention 
soil filters for CSO treatment“.
Ms Bachmann wrote her thesis at the Chair of Sanitary 
Engineering and Water Recycling in the department of 
Urban Drainage.
The Oswald-Schulze-Prize, endowed with 7,000 €, is 
awarded once a year for outstanding Master and Diplo-
ma theses in the field of wastewater technology.
Abstract of the Master thesis:
Combined sewer overflows endanger sensitive aquatic 
ecosystems. An effective measure to mitigate negati-
ve effects of combined sewer overflow discharges are 
retention soil filters. Combined long-term simulations 
of the sewer system and the retention soil filter are 
required for best design and efficacy of retentions 
soil filters. This thesis presents a simulation study for 
identifying most crucial input parameters determining  
epistemic uncertainties of discharged COD, ammonium 
and suspended solid loads as well as their discharge 
characteristics in long-term simulations. It was found 
that uncertainties of the integrated simulation mainly  
originate from the input parameters of the sewer  
system model: The connected area and its runoff coeffi-
cient and quality of stormwater runoff were identified as 
the main influencing model parameters. In comparison  
the retention soil filter model reacted more robust on 
model input changes.

Award Ceremony                        © Foto: Herr Weber

Best Poster Award 10th Urban Drainage Model-
ling Conference

Ms Anna Bachmann made 4th place at the 10th Urban 
Drainage Modelling Conference Best Poster Award on 
September 23rd 2015 in Québec, Canada. 35 interna-
tional posters were displayed during the conference.
The title of Ms Bachmann´s poster is: „Simplified  
estimation of groundwater-sewer interactions -  
Comparing GIS operations and modelling“. The poster  
presented latest research results from the joint  
research project SAMUWA on the topic of infiltration 
water and groundwater management.

Best Poster Award 5. Aqua Urbanica

Ms Anna Bachmann´s poster entitled „„Simplified  
estimation of groundwater-sewer interactions -  
Comparing GIS operations and modelling“ was awar-
ded by the audience of the 5th Aqua Urbanica on Octo-
ber, 8th 2015 with the Best Poster Award. The prize is 
endowed with a free of charge participation in the next 
Aqua Urbanica 2016 in Zurich.
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Karl-Imhoff-Award 2015

Dr.-Ing. Iosif Mariakakis, former research associate at 
the University of Stuttgart (ISWA) was awarded this 
prize at the DWA conference in Berlin on the 22nd 
Septembre 2015 for his dissertation „A two stage pro-
cess for hydrogen and methane production by the fer-
mentation of molasses“ which he prepared under the 
supervision of Prof. Dr.-Ing. Heidrun Steinmetz.

The Karl-Imhoff-Award is to promote scientific work in 
the fields of this association and is awarded for out-
standing research work, dissertations or exam papers. 
It is endowed with EUR 10 000. The award was cre-
ated in recognition of the great merits of the work of  
Dr.-Ing. Karl Imhoff (1876-1965) he acquired in 
the field of the German and international water and  
wastewater industry.

Award Ceremony                                                                                             © Foto: www.weberdesign.eu

Hydrogen is a high-quality energy source. Its cost-
effective recovery is of great interest for natural and 
technical sciences as well as politically (energy transi-
tion, Renewable Energy Sources Act).

With his innovative studies, Iosif Mariakakis has  
managed to lay the foundation for an efficient energy 
recovery of residual materials and to contribute to  
sustainable production of energy and the reduction of 
pollutants in the environment.
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Independant Study
2014 

Elimination of Phosphorus from Phosphonate 
Containing Wastewater Using Fenton´s Reagent
Srinivasan, Deepak (2014) (WASTE) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR 

A Critical Written Appraisal of the Feasibility  
Study on Rehabilitation of Communal Infra-
structure Facilities in Batumi (Georgia)
Seyednejadian, Homa (2014) (WAREM)
Supervisor: Dr. K. von Rabenau, Dipl.-Ing. R. Minke AOR

2015 

Determination of the Process Variables for  
Adsorption and Desorption of Phosphate from 
Waste Water by Selective Ion Exchangers on  
Magnetic Particles
Jiménez Gutiérrez, Yamileth Milena (2015) (WASTE)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. A. Drenkova-Tuhtan 

Investigation and Testing of a Flotation Model 
for the Purpose of Wastewater Treatment
Kamdideh, Sadaf (2015) (WASTE)
Supervisor: Prof. / Universidade Regional de Blumenau 
/ Dr.-Ing. U. Menzel, Dipl.-Ing. N. Otto 

Comparison of Various Ion Exchange Materials 
for the Selective Adsorption and Recovery of 
Phosphate from a Waste Water Treatment Plant 
Effluent
Laquriki, Kristo (2015) (WASTE) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. A. Drenkova-Tuhtan

Co-Digestion of Medium and High Strength Black 
Water with Various Co-Substrates in Semi-Conti-
nuous Labscale Reactors and Biogas Production 
Enhancement
Muhayodin, Furqan (2015) (WAREM) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
K. Mouarkech, M.Sc.

  
Micropollutant Removal in Retention Soil Filters
Papakostas, M.-P. (2015) (WASTE) 
Supervisor: Dr.-Ing. U. Dittmer, Dipl.-Ing. A. Bachmann

Identification of Potential Sanitation and Gray-
water Management Systems in Informal Area of 
Ezbet, Cairo 
Shahbazi, Fatemeh (2015) (WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dr. M. El-Shahat  

Thesis (Bachelor)
2015

 
Development of Test Parameters for the Evalu-
ation of CSO Tank Performance Based on Highly 
Aggregated Measurement Data
Alber, Philipp (2015) (Environmental Engineering)
Supervisor: Dr.-Ing. U. Dittmer

 
Load Balance of Anthropogenic Micropollutants 
in a Highly Urbanized - Catchment Area – River 
Körsch Case Study
Droste, Fynn (2015) (Environmental Engineering) 
Supervisor: Dr.-Ing. U. Dittmer, Dipl.-Ing. M. Launay 

Dewatering and Detoxification of Sludge Gene-
rated by Treatment of Wastewater of a Pesticide 
Producing Company in Vietnam
Geß, Andreas (2015) (Environmental Engineering)
Supervisor: Dipl.-Ing. R. Minke AOR, 
Dipl.-Ing. T. Pittmann

Start-up of an Anaerobic CST-Reactor Feeded 
with Primary Sludge
Greiner, Hannah (2015) (Environmental Engineering) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

 
Feasibility Study About Anaerobic Treatment-
plant For Organically Polluted Wastewater and 
Co-Substrates of Stuttgart Aiport
Herzog, Benjamin (2015) (Environmental Engineering)
Supervisor: Dipl.-Ing. R. Minke AOR, 
Dipl.-Ing. S. Wasielewski

Elimination of Phosphorus in Three Phosphonate 
Containing Wastewaters Using Flocculation and 
Fenton‘s Reagent 
Hillenbrand, Dunja (2015) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR 

Investigation of the Cleaning Performance of 
Circle-Powered Bilogical Filter in Public Baths
Hoffmann, Lukas (2015) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Verification of Various Parameters and Associ-
ated Measurement Processes for the Develop-
ment of a Safe Measuring and Operating Concept 
for Biological Swimming Pool Water Filters
Hörmann, Marcel (2015) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR
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Laboratory Test for Metal Complexation Relating 
to the Stuttgart Process for Phophorus Recovery
Horn, Alexander (2015) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. C. Meyer RBM

Studies on the Regeneration of Biologically Ac-
tive Filters for the Treatment of Swimming Pool 
Water by Means of Flusting Media Water and Air
Mouris, Kilian (2015) (Environmental Engineering) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

 
Ammonium Removal from Different Types of Wa-
stewaters by Zeolite
Müller, Jonas (2015) (Environmental Engineering)
Supervisor: Dipl.-Ing. R. Minke AOR, 
Dipl.-Ing. S. Wasielewski

Investigation and Evaluation of the Capacity of  
four Identical Small Sewage Treatment Plants  
Under Field Conditions and Derive Conclusions 
for the Operation, Maintenance and Monitoring
Rüger, Markus (2015) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

 
Development of an Analytical Method for Deter-
mining Fine Solids (PM63) and Fate of PM63 in 
Municipal WWTP Influent
Salwik, Felix (2015) (Environmental Engineering) 
Supervisor: Dr.-Ing. U. Dittmer, Dipl.-Ing. M. Launay

Generation of a Balance Model for a Rainwater 
Treatment Facility
Schmiedgruber, Michael
(2015) (Environmental Engineering)
Supervisor: Dr.-Ing. U. Dittmer, Dipl.-Ing. P. Baum

Develpoment and Test of Parameters for the 
Evaluation of CSO Tank Performance Based on 
Measurement Data
Seller, Carolin (2015) (Environmental Engineering)
Supervisor: Dr.-Ing. U. Dittmer

Comparison of Conventional Chemical-Physical 
Methods to Remove Ammonium from Selected 
Wastewater Flows
Wessel, Lukas (2015) (Environmental Engineering)
Supervisor: Dipl.-Ing. R. Minke AOR, 
Dipl.-Ing. S. Wasielewski 

Mass Balance of Anthropogenic Micropollutants 
for the Catchment Area of the Schwippe River
Wetzel, Jonas (2015) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dr.-Ing. U. Dittmer 

Energy and Economic Optimisation of Booster 
Stations: Key Study Zweckverband Wasserver-
sorgung Ostalb
Wissinger, Sebastian 
(2015) (Environmental Engineering) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR 

2014
 

Polycyclic Armatic Hydrocarbons (PAHs) in  
Urban Receiving Water Bodies - Source and Fate 
During Dry and Wet Weather Conditions
Bellmann, Natalie (2014) (Environmental Engineering) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dr.-Ing. U. Dittmer

Literature Review: Wastewater Borne Micropla-
stic Particles
Emmert, Alexandra (2014) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. C. Meyer RBM

Sorption Behaviour of Selected Organic Micro-
pollutants on Activated Carbon
Hägele, Lisa Melanie 
(2014/15) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dr. rer. nat. B. Kuch

Elimination of Phosphorus from Phosphonate 
Containing Wastewater of the Paper and Phos-
phonate Production with Photo-Fenton-Reagent
Reichel, Fabian (2014/15) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Phosphorus Elimination from Phosphonate -  
Containing Wastewater by Use of Flocculation 
with Metal Salts
Staiber, Annkathrin (2014) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR
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Thesis (Diploma)
2015 

Source and Fate of Polycyclic Aromatic Hydrocar-
bons (PAHs) in an Urban Receiving Water Body 
During Dry and Wet Weather Conditions
Thaler, Hannes (2015) (Environmental Engineering) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dr.-Ing. U. Dittmer 

2014

Study of Potential for Subterranean Groundwa-
ter Treatment for Drinking Water Production
Baum, Philipp (2014) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. C. Meyer RBM

 
Influences on the Efficiency of Primary Sedimen-
tation
Djamil, Adrian (2014) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. P. Maurer

Development of Strategies for the Optimization of 
a Water Treatment Plant and a Pumping Station  
of Association Hohenberggruppe
Heim, Simon (2014) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Development of Optimized Planning Options for 
a Water Supply System in a Rural Area and Check 
of their Vulnerability Considering Climate Change
Hoffmann, David-Alexander 
(2014) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Investigations on Detoxification of Production  
Wastewaters Containing Pesticides Using  
Flocculation, Fenton´s Reaction and Activated 
Carbon Adsorption Under Tropical Conditions. 
Case Study Company CPC in Can Tho, Vietnam
Hügel, Dominic (2014) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Design of a Simulation Tool for Investigation 
of a Concentrating Solar System for Combined  
Electricity and Potable Water Generation
Kec, Thomas (2014) (Mechanical Engineering)
Supervisor: Prof. / Universidade Regional de Blumenau /  
Dr.-Ing. U. Menzel, D. Düver, MSc. (Fraunhofer Institut)

Validation of the Results for VFA Production by 
Acidogenic Fermentation with Further Expe-
riments to Select a PHA-Accumulating Mixed  
Culture for the Production of Biopolymers from 
Wastewater
Kerstner, Manuel (2014) (Environmental Engineering)
Supervisor: Prof. / Universidade Regional de Blumenau /  
Dr.-Ing. U. Menzel, Dr.-Ing. K. Fischer, Dipl.-Ing. T. 
Pittmann

Optimization of Filtration and Regeneration of  
Biological Active Filter Units for Treatment of  
Water from Swimming Pools
Pötzsch, Carina (2014) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Application of Selected Oxidation Processes -  
Fentons Reaction and Advanced Oxidation  
Process - for Detoxification of Production Waste- 
waters Containing Pesticides Under Tropical  
Conditions. Case Study Company CPC, in Can Tho,  
Vietnam 
Rau, Walter (2014) (Environmental Engineering) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

 
Analysis of the Effects of Innovative Sanitary 
Systems, Houshold Technologies with low Water 
Consumption, Rainwater Harvesting and Grey-
water Recycling on Domestic Drinking Water 
Consumption 
Richter, Philipp (2014) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR
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Master Thesis
2015

  
GIS Based Flood Risk Mapping - Case Study in 
Addis Abeba
Abebe, Yekenalem Fekadeselassie (2015) (MIP) 
Supervisor: Dr.-Ing. U. Dittmer

Formation of Nitrite (NO2-) and Nitrous Oxide 
(N2O) in Batch Tests under Anoxic Conditions
Alekos, Georgios (2015) (WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Prof. Dr. J. Metzger

 
Treatment of Wastewater from Textile Dyeing 
Industry Using Dissolved Air Flotation and PAC 
Adsorption
Bakri, Imad (2015) (WASTE)
Supervisor: Prof. / Universidade Regional de Blumenau /  
Dr.-Ing. U. Menzel, Dipl.-Ing. N.Otto, 
Dr.-Ing. N. Müller-Blanke

Sensitivity Analyses - Impact on the SWAT- 
Model of Naban River Due to Different Soil and 
Climate Data Sets
Bissdorf, Christel (2015) (WASTE) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

 
Evaluation of Different Real Time Control Strate-
gies Based on Online Measurements
Dinh, Thi Thuy Trang (2015) (WAREM) 
Supervisor: Dr.-Ing. U. Dittmer, 
Dipl.-Ing. A. Bachmann

Proposta de reúso não potável de efluente indus-
trial tratado em ete físico-química na indústria 
automobilística
Samuel Audi R. Dos Santos (2015) (MAUI)
Supervisor: Prof. / Universidade Regional de Blumenau /  
Dr.-Ing. U. Menzel, Prof. Dr. K. Amaral, 
Prof. Dr. M. B. Kolicheski

Evaluation of Technical & Financial Performance 
of Representative Small Town Water Supply  
Systems in Ghana
Enninful, Kingsley Ato (2014/15) (MIP)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Prof. Dr.-Ing. G. Maurer (MIP)

 
Adjustment of an Aerobic Bioreactor for Increa-
sing Volumes of Industrial Wastewater Influent
Farahani, Soheyla (2015) (WASTE)
Supervisor: Prof. / Universidade Regional de Blumenau / 
Dr.-Ing. U. Menzel, Dipl.-Ing. N. Otto 

 

Use of Powdered Activated Carbon with Various 
Grain Sizes for the Elimination of Micropollutants 
and the Separation in a Multi-Hydrocyclone with 
an Additional Cloth Filtration System
Fink, Thomas (2015) (Environmental Engineering)
Supervisor: Prof. / Universidade Regional de Blumenau /  
Dr.-Ing. U. Menzel, M.Sc. Dr.-Ing. S. Platz

Analysis of a Simplified Groundwater Model for 
the Assessment of Groundwater - Sewer System 
Interactions
Finster, Franziska (2015) (WAREM)
Supervisor: Dr.-Ing. U. Dittmer, 
Dipl.-Ing. A. Bachmann

Development and Implementation of an Opera-
tion Chart for the Co-ordination of Construction 
Sites of Seer Rehabilitation Measures to Opti-
mize the Process of the Construction Site Consi-
dering Economical and Ecological Aspects
Galaboff, Sandra Patricia 
(2015) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dr.-Ing. U. Dittmer

Root Cause Analysis of Incresed Salt Passage 
Regarding the Nanofiltration in Water Treat-
ment Plant Aistaig - Influence of Pretreatment 
on Membrane Process
Hahn, Nils (2015) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR 

 
Removal of Suspended Solids Micropollutants 
and PAC by Electrocoagulation
Hanif, Muhammad Kashif (2014/15) (WASTE)
Supervisor: Prof. / Universidade Regional de Blumenau /  
Dr.-Ing. U. Menzel, Dr.-Ing. S. Platz, M.Sc.

Urban Drainage Strategies to Reduce the Floo-
ding in the Bogotá River, Bogotá, Colombia
Herkrath, Andres Eduardo (2015) (WAREM)
Supervisor: Dr.-Ing. U. Dittmer

Iron-Catalyzed Oxidation of Organic Wastewater 
Constituents
Janson, Katharina (2015) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. C. Meyer, RBM

Development and Implementation of a Handbook 
for a Planner of Sewer Rehabiltation Measures as 
Decision Support for Rehabilitation Measures
Kiesel, Sina (2015) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dr.-Ing. U. Dittmer
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Phytoremediation of Nitrate in Groundwater by 
Using Pistia Stratiotes as Invasive Green Plant
Kustermann, Steffen (2015) (Universiti Teknologi Mara)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dr.-Ing. U. Dittmer

Impacts of a Regulated Dosing of Activated Car-
bon on Organic Micropollutant Removal and it‘s 
Operational Costs 
Litterscheid, Vivian (2015) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. C. Meyer, RBM

Analysis of Different Modular Filter Devices and 
Hydraulic Loads Regarding their Suitability for 
Biological Water Treatment in Swimming and 
Bathing Ponds
Mair, Angelika (2015) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Use of Granular Ferric Hydroxide (GFH) as a  
Catalyst for Peroxide Based Oxidation in Waste-
Water Treatment 
Natarajan, Harita (2014/15) (WAREM) 
Supervisor: Prof. / Universidade Regional de Blumenau /  
Dr.-Ing. U. Menzel, Dipl.-Ing. N. Otto, Dr.-Ing.  
J. Schumacher (Eisenmann Anlagenbau GmbH & Co. KG). 

 
Flood Risk Mapping of the City of Guanajuato, 
Mexico, Using GIS and AHP
Navarro Nunez, Franzisko David (2015) (WAREM)
Supervisor: Dr.-Ing. U. Dittmer 

Anaerobic Digestion of Blackwater with Various 
Co-Substrates at Different Loading Rates
Oikonomopoulos, Panagiotis (2014/15) (WASTE)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
K. Mouarkech, M.Sc.  

PAC Application in Puron®MBR Systems
Paulo de Freitag Wegrini, Roberto (2014/15) (WASTE)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. C. Meyer RBM

 
Análise da remoção de fósforo e flúor de eflu-
entes da indústria de processamento de fosfatos 
por precipitação química
Pereira Polak, Suzana (2015) (MAUI)
Supervisor: Prof. / Universidade Regional de Blumenau / 
Dr.-Ing. U. Menzel, Prof. Dr. M. B. Kolicheski,  
Dr.-Ing. D. Neuffer

The Development of a Concept for Drinking  
Water Protection Areas in Rural Water Catch-
ments Dominated by Rubber Cultivation in  

Southeast Asia
Pötzel, Anne (2015) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. M. Krauß

Construction of a Low Pressure Plasma Reactor 
for Water Purification and Plasma Stability Te-
sting
Robles, Elba Alejandra Andino (2014/15) (WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Prof. Dr. T. Hirth

Avaliação da influência da alimentação de biodi-
gestores na produção flexível de biogás
Rossato Ferreira, Carolina (2015) (MAUI)
Supervisor: Dr.-Ing. D. Neuffer, Dr. K. Fischer, MSc. M. 
Feilstrecker

Nitrite Formation in the Aerobic Stage of a Pilot 
Scale Activated Sludge Wastewater Treatment 
Plant
Seeger, Michael (2015) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dr. rer. nat. A. Boley

Contamination of Urine and Feces from Urinals, 
Vacuum Toilets and Dry Toilets with Organic  
Trace Substances
Seyednejadian, Seyedeh Homa (2015) (WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dr. rer. nat. B. Kuch

Effect of Salinity on Trickling Filter Performance 
for Domestic Wastewater in Warmer Climate  
Regions
Sharma, Vinay (2015) (WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz

Biological and Chemical Removal of Phosphorous 
from WWTP Mudanya, Turkey
Slama, Safa (2015) (WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz

 
Ferramenta de auxílio à tomada de decisão para 
aplicação de método não destrutivo na substitu-
ição de rede coletora de esgoto
Smidarle, Barbara Cristina  (2015) (MAUI)
Supervisor: Dr.-Ing. D. Neuffer; 
Prof. Dr. M. C. Lass Erbe

Model Calibration and Uncertainty Estimation of 
a Combined Sewer Network
Tesfamichael, Johannes (2015) (MIP)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dr.-Ing. U. Dittmer
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Development of the Water Demand 2030 Regar-
ding the Example of the Regional Capital Stuttg-
art and its Supply Networks
Türk, Katharina (2015) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz,
Dipl.-Ing. C. Meyer RBM

Modelling and Simulation of the Sewer System of 
Berlin-Wilmersdorf
Wang, Xuemiao (2015) (WASTE)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dr.-Ing. U. Dittmer

Avaliação do desempenho do processo de trata-
mento via osmose reversa, como alternativa de 
tratamento de água  de rios degradados, para o 
fornecimento de água industrial em substituição 
ao uso de água potável
Wosniak, Alcely José (2015) (MAUI)
Supervisor: Dr.-Ing. D. Neuffer, Dr.-Ing. K. Amaral

2014

A Comparison Between Different Approaches for 
Calibrating 2D-Basemantmodel for Naban River 
Reach, Xishua, Ngbanna, China
Adhikari-Pyasmi, Ramesh-Chandra (2014) (WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Prof. Dr.-Ing. S. Wieprecht

 
Uncertainties in the Simulation of Retention Soil 
Filters for CSO Treatment. 
Bachmann, Anna (2014) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dr.-Ing. U. Dittmer

Investigations on Ammonium Removal in 
Constructed Wetlands for Wastewater Treat-
ment-Laboratory-Scale-Experiment
Basyal, Isha (2014) (WAREM) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dr.-Ing. U. Dittmer

Design of a Fluidized Bed Reactor for Struvite 
Crystallization
Chen, Qiuyu (2014) (MIP)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
P. Wang, M.Sc.

Energy optimization of wastewater treatment 
plants by means of an energy flow model for the 
sewage treatment simulation software WEST
Chen, Wenxiu (2014) (WASTE)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, R. Engels

Testing of Different Electrochemical Processes 
for the Separation of Powdered Activated Carbon 
in Semi Technical Scale

Chowdhury, Rumman Mowla (2014) (WAREM)
Supervisor: Prof. / Universidade Regional de Blumenau /  
Dr.-Ing. U. Menzel, Dr.-Ing. S. Platz, M.Sc.

The Effekt of Permeable Pavements on CSO  
Activity - A Simulation Study
Daubney, Emily (2014) (WAREM)
Supervisor: Prof.  B.-M. Wilen (Chalmers University),  
Dr.-Ing. U. Dittmer

Comparativo entre a metodologia de inspeção 
e estratégia de remediação de rede coletora de  
esgotos da alemanha e do brasil
de Barros Baggio, Carolina (2014) (MAUI)
Supervisor: Prof. / Universidade Regional de Blumenau /  
Dr.-Ing. U. Menzel, Dr.-Ing. D. Neuffer

Indicador de gestão operacional de educação 
corporativa em sistemas de manutanção de  
redes e ramais de água e esgoto em empresa de 
saneamento em Curitiba
de Souza, Alex Sandro Franco (2014) (MAUI)
Supervisor: Dr.-Ing. D. Neuffer; 
Prof. Dr. M. C. Lass Erbe

Development of a Checklist for Water Treatment 
System in Rural Areas in China
De Souza Braga, Daniel (2014) (WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Public Sector Comparator for a Waste Water 
Treatment Plant in the Middle East
Frunză, Andra (2014) (WASTE)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
L. Deeken (Fichtner Water & Transportation GmbH & Co)  

Water Supply Infrustrure Planning and  
Management in Urban Cities: Case of Hamburg 
and Kampla
Godfrey, Arinaitwe Sentume (2014) (MIP)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Prof. Dr. F. C. Englmann (IVR), Dipl.-Ing. R. Minke AOR

Development and Analysis of a Phosphorus  
Recycling Concept from Sewage Sludge Ash for 
Potential Use in Chemical Production Plant
Gooden, Don-Hugh Alaine (2014) (WASTE)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. C. Meyer RBM

Characterization, Selection and Investigation of 
Spacers for Membrane Distillation 
Gutsche, Kristopher (2014) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. R. Helmig, 
Dipl.-Ing. R. Minke AOR



30

Institute for Sanitary Engineering, Water Quality and Solid Waste Management

Hydraulic Calibration of a Rainfall-Runoff Model 
Using Indirect Measurements
Kaveh, Arvand (2014) (WAREM) 
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dr.-Ing. U. Dittmer

Validation of LAR Nitritox as a Suitable Method 
for the Assessment of Nitrification Inhibition in 
Water
Naranjo, Carlos (2014) (WASTE)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Assessment of Water Supply Systems in Hospi-
tals in Pakistan and Investigation of measures 
for improvement
Raza, Faakhar (2014) (WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Further Developement of a Backflashfilter for 
Microfiltration
Rigol, Niklas (2014) (Environmental Engineering)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. C. Meyer RBM

Experimental Evaluation of the Effect of Diffe-
rent Parameters on the Performance of an Air 
Gap Membrane Distillation Unit
Schmidt, Jonathan (2014) (WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Prof. Dr. J. Bundschuh

Ra Removal with LIMO-Filtration
Shoar, Behnaz (2014) (WASTE) 
Supervisor: Prof. / Universidade Regional de Blumenau /  
Dr.-Ing. U. Menzel, Dipl.-Ing. T. Pittmann

 
Optimization of a Liquid Manure Treatment Pro-
cess Following a Physico-Chemical Pretreatment 
Using a Membrane Bioreactor (MBR) 
Strzałkowski, Adrian 
(2014) (Environmental Engineering)
Supervisor: Prof. / Universidade Regional de Blumenau 
/ Dr.-Ing. U. Menzel, Prof. Dr.-Ing H. Steinmetz

Strategies to Reduce GHG Emission Associated 
to WWT, Sludge Management and Final Disposal; 
Mexican Case Study
Surepalli, Divya (2014) (WASTE)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
K. Peña Muñoz, M.Sc.

Determination on Municipal Wastewater in Ser-
bia and Comparison with German and Amerikan 
Standards as a Base for the Conceptual Design of 
Wasterwater Treatment Plants, Case Study „East 
Shem“
Tanaskovic, Dunya (2014) (WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dipl.-Ing. R. Minke AOR

Reactivity of Aluminum and Magnesium Nano-
particels with chlorinated Solvents
Villalabos, Marie José (2014) (WASTE)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dr.-Ing. N. Klaas

Automação no controle de perdas e redução de 
impactos ambientais em sistemas de abasteci-
mento de água
Votre, Rodrigo (2014) (MAUI) 
Supervisor: Prof. / Universidade Regional de Blumenau /  
Dr.-Ing. U. Menzel, Dr.-Ing. D. Neuffer

Separation of Suspended Powdered Activated 
Carbon via Hydrocyclones in a Pilot Plant Scale
Wutscherk, Marc (2014) (WASTE)
Supervisor: Prof. / Universidade Regional de Blumenau /  
Dr.-Ing. U. Menzel, Dipl..-Ing N. Otto 

Demonstration of Sensitivity Analysis, Uncer-
tainty Analysis, and Calibration in Modelling of 
Combined Sewer System
Zaman, Nimmer (2014) (WAREM)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, Dr.-Ing. U. Dittmer
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Dissertation

2015

Platz, Sebastian (2015): Charakterisierung,  
Abtrennung und Nachweis von Pulveraktivkohle 
in der Abwasserreinigung
Faculty 2: Civil and Environmental Engineering of the 
University of Stuttgart. 
Supervisor: Prof. Dr.-Ing. Heidrun Steinmetz (ISWA),  
(Uni),  Stuttgarter Berichte zur Siedlungswasserwirt-
schaft, Band 228, 256 S.; 74 Abb.; 51 Tab. 
Abstract 
Powdered activated carbon (PAC) is alongside ozona-
tion one of the best technical solutions for the elimi-
nation of organic micropollutants (OMPs). Substances 
such as pharmaceuticals incl. x-ray contrast agents, 
industrial chemicals, personal care products, feed  
additives, wastewater treatment and sewage sludge 
additives as well as pesticides are known to be OMPs. 
Due to improved analytical measurement methods 
and increased consumption of many OMPs, they can 
be detected in the range of nanograms and micro-
grams ubiquitously in the aquatic environment. Urban 
wastewater treatment plants (WWTPs) represent a 
major source for many of these substances as most of 
them are hardly biodegradable or non-biodegradable.
For the last 20 years PAC has been applied at the 
WWTP Albstadt-Ebingen and Albstadt-Lautlingen, 
Baden-Württemberg, Germany. At that time PAC was 
used to eliminate dyes which were originating from 
the local textile industry. For the last few years many 
WWTPs, especially in the federal state of Baden-
Württemberg, have been extended with an additional  
adsorption stage for the elimination of OMPs. Essenti-
ally, the “Albstadt-process”, also named AFSF-process 
(adsorption, flocculation, sedimentation, filtration), is 
applied. It dispenses PAC to the WWTP effluent. The 
necessary separation takes place under the constant 
dosing of coagulants and flocculation aids (mostly 
iron(III) chloride and organic polyelectrolytes) in big 
sedimentation tanks. The remaining fine fraction is  
separated with back-flushable flocculation filters. From 
a present-day perspective the disadvantages of the 
AFSF-process are a high floor space requirement, the 
need of dosing chemicals and the high construction 
costs for the additional process steps as well as high 
operational costs.
Against this background this dissertation focuses on  
alternative processes for the separation of PAC. In total  
eight semi-technical test plants have been operated 
and examined. Currently, not many properties of PAC 
are known. So far the results of many adsorption tests 
have been published. Furthermore only a few and 
sometimes questionable manufacturer information are 
known. Hence, this work also focuses on the analy-
sis of many physical and chemical properties of PAC. 
Some of the chosen tests are hardly known or untypi-

cal in the domain of sanitary engineering or environ-
mental chemistry. Until now no quantitative detection 
method for activated carbon in wastewater and other 
liquid samples exists. Thus, suitable methods have 
been chosen and examined.
Five PAC samples have been analysed. Three of them 
are standard products which are commonly used for 
the elimination of OMP. One has a finer and one has a 
coarser particle size distribution (PSD). In total, 16 dif-
ferent analysis methods have been applied. Scanning 
electron microscope (SEM) images clearly showed that 
all PAC products look very similar and have a widely 
spread particle size range. Using an optical microscope 
has been very difficult and led to almost no outcome 
as the PAC particles could not be separated properly 
on the object slide. Mostly, the particle size distribution 
(laser diffraction and dispersion analyser) and com-
bined shape analysis methods (static and quasi-static 
image analysis) showed only small differences bet-
ween the different PACs. But all tested devices have 
their own advantages and disadvantages, e.g. speed, 
statistical safety and price. Typically the volumetric 
particle size distribution ranges from ca. 0.5 µm up to 
maximal 150 µm with x50-values around 25 µm. The 
number distribution shows x50-values smaller 4 µm. 
Because of the wide spread PSD and compressibility 
effects of the PAC itself mercury porosimetry does not 
seem to be suitable for activated carbon. The skeletal  
density, measured by helium pycnometry, of all tested 
PAC is close to 2.3 - 2.4 g/cm³. The total inner and ou-
ter surface, measured with nitrogen adsorption (BET), 
is also quite similar with average values of 1,100 m²/g.  
The specific pore volume of the PACs shows values of 
0.80 - 0.85 cm³/g. Together with the skeletal density, 
the porosity can be calculated to be close to 65 %.  
Using liquid glass pycnometers, the wet density of wa-
ter filled PAC can be calculated using all other den-
sity and porosity data. With a specific water loading 
of 0.65 - 0.72 gH2O/gPAC in equilibrium state, a wet 
density of 1.35 g/cm³ could be found for all tested 
PACs. The pore size distribution with the BET-method 
using different theoretical models did not deliver  
satisfactory results. It seems to be that the pores have 
a conical structure with a wide spread size distribution 
from macro-pore to micro-pore scale. Because of the 
mentioned compressibility effects of the PAC particles 
also mercury porosimetry did not show good results 
for the pore size distribution. The elemental and cry-
stal structure analysis (XRF and XRD) showed partially 
different results. Especially the ash of one carbon pro-
duct showed a very high quartz content (38.4 %) and 
thus clearly seems to be produced from a different raw 
material source. The producer claims that this PAC is 
made from coconut shell and wood besides the main 
component bituminous coal. However, the radiocarbon 
dating proves that this PAC only has a non-fossil frac-
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tion below 5 %. Nevertheless, the δ13C-analysis in-
dicated that coconut shell and wood might have been 
used. Another PAC ash sample had an iron content of 
13 % and haematite content of 6 %. But it is expected 
to be not sufficient enough for a magnetic separation. 
The five PACs have been analysed via thermogravi-
metric analysis (TGA) and differential thermal analysis 
(DTA). At a heating rate of 10 K/min and an oxygen 
flow of 160 ml/min the carbons mainly fully oxidise 
at a temperature around 400 °C to 600 °C. Later this 
typical thermal fingerprint has been used for the deve-
lopment of a new detection method for active carbon. 
Using turbidity measurements offered the possibility 
to determine the PAC and total solid content below 20 
mg/L. In that range the total solid content linear cor-
relates with the NTU-values. Above 20 mg/L the NTU-
readings reduces with increasing concentration, which 
indicates the formation of agglomerates. The various 
PAC samples show different exponents of the resul-
ting exponential function. The zeta potential measure-
ments of PAC suspensions (in deionized water) showed 
positive values in acidic milieu and negative values 
under alkaline conditions. The isoelectric point varies 
between pH 7.5 - 8.5 depending on the PAC. Waste-
water samples (effluent WWTP) without and with PAC 
showed almost identical results with slightly negative 
zeta potential readings. Hence, the wastewater and its 
properties dominate the zeta potential. As a final test, 
the adsorption performance of the PAC with reduced 
fine fraction amount was compared to the standard 
product. Only at very short contact time the standard 
PAC showed clearly better results. After 25 min the 
differences are almost negligible.
With an individually designed test bench, the settling 
velocity of PAC particles has been practically deter-
mined and compared to the results calculated with the 
Stokes’ law. As a result a good accordance could be 
found. Thus, the Stokes’ law can be fully applied for 
PAC. Also the determined wet density could be proved.
As preparatory measures for the separation testing, 
suitable coagulants and flocculation aids have been 
determined. In order to obtain objective coagulation 
and flocculation results, the classic jar-test has been 
modified. An online turbidity measurement has been 
installed in the mixing beaker glass at half the height. 
With effluent of the Treatment Plant for Education 
and Research (LFKW) of the University of Stuttgart, 
an iron(III) chloride dosing of 2 mg/L in combination 
with 0.3 - 0.5 mg/L cationic polyelectrolyte performed 
best. As an additional test two alternative coagulants, 
one made of a wood extract and one mainly made of  
bentonite, have been tested. With lower dosing com-
pared to iron both products showed satisfying results.
For the mechanical separation, a sedimentation tank 
(reference system), a lamella separator, a micro sieve 
(10 µm sieve), a cloth filter made of pile fibres, two 

flotation tanks and two hydrocyclones were operated 
with various conditions and settings (PAC concentra-
tion, dosing of coagulants/flocculation aids and recy-
cling of PAC). Apart from the hydrocyclones all test 
plants were operated simultaneously to achieve the 
best possibly comparability. As no detection methods 
for activated carbon existed so far the total suspended 
solid concentration has been used to evaluate the se-
paration performance. By far the cloth filter achieved 
the best separation result with values up to 96 wt%. 
The micro sieve reached up to 87 wt%. But the opera-
tion was sensitive to sieve clogging. Thus, it had to be 
backflushed frequently. The lamella separator perfor-
med slightly better than the conventional sedimentati-
on tank. However, only by adding coagulants and floc-
culation aids could a separation degree of 80 wt% be 
achieved. Also the lamella separator was susceptible 
to clogging of the lamella channels. Even with plenty 
optimisation measures, both flotation test plants were 
not able to achieve sufficient separation results. Using 
2.5 bars of inlet pressure, the 2-inch hydrocyclone 
showed a separation degree of 60 - 65 wt%. With the 
same pressure the smaller 1-inch version could reach 
up to 75 wt%. Tests with the PAC using a reduced fine 
fraction amount were able to increase the separation 
degree to 85 wt%. Based on the resulting grade effici-
ency curves, it appears that PAC particles smaller than 
10 - 15 µm cannot be separated. Consequently, the 
usage of a coarse PAC is highly recommended for the 
operation of hydrocyclones as PAC separators. But so 
far such PAC types are not commonly available. Never-
theless, hydrocyclones represent compact and reliable 
separators.
 
The characteristic thermal fingerprint of PAC offered 
the possibility to use this property for the development 
of a quantitative detection method for PAC in various 
liquid samples, e.g. wastewater effluent. It could be 
shown that the differentiation between PAC and other 
wastewater particles can be done by analysing the 
specific mass loss in the temperature range 365 °C  
to 550 °C. Using the rule of three (diagonal cross) 
of the stoichiometric proportions the carbon content 
can be calculated. The accuracy of this method seems 
to be very high. In addition investigations have been 
undertaken to quantify the carbon content by using 
the skeletal density of PAC (2.3 - 2.4 g/cm³) and 
of all other wastewater particles (1.4 - 1.6 g/cm³). 
Measurements with known carbon contents proved 
this method. The main disadvantage of this procedure 
is that at least 0.5 g to 1 g of solid sample is required 
for a good measurement by helium pycnometry.  
Especially for samples with a low solid concentration it 
can be very difficult to extract that amount of solids. 
Apart from that helium pycnometers are comparably  
cheap and measurements are quite fast. Another  
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method to check the carbon content of unknown samp-
les can be done with colour measurements of loaded 
filter papers (0.45 µm membrane filters). The colour 
difference (Δd) and luminance showed a linear corre-
lation with the PAC loading of the filter papers. Using 
colour measuring devices is very fast and simple.
In conclusion the examination of different analytical 
methods enables a better understanding of PAC and 
its physical and chemical properties. Almost all tests 
showed that the different PAC products are fairly simi-
lar. Furthermore, some of the measurement methods 
have been used to develop a quantitative detection 
method for PAC. Regarding the separation of PAC, pro-
mising new alternatives to the currently established 
methods have been successfully researched.

Amoatey, Peace Korshiwor (2015): Leakage Ma-
nagement in the Urban Water Supply System of 
Ghana: Estimation and Detection Modeling. 
Faculty 2: Civil and Environmental Engineering of the 
University of Stuttgart. 
Supervisor: Prof. Dr.-Ing. Heidrun Steinmetz (ISWA),  
Prof. Dipl.-Ing. Dr. nat. techn. Wilhelm Urban (TU Darm-
stadt), Prof. Dr. rer. nat. Dr.-Ing. András Bárdossy (IWS),  
Stuttgarter Berichte zur Siedlungswasserwirtschaft, 
Band 227, 291 S., 55 Abb., 40 Tab.
Abstract 
Water utilities in developing countries are losing huge 
volumes of treated water and this requires urgent at-
tention. Leakage management approaches, suitable 
for water networks in these countries need to be in-
vestigated for effective reduction of leakage and water 
losses in general. This research considers two aspects 
of leakage management, leakage estimation and  
detection modeling. Estimating leakage in water net-
works is an important step in setting targets for leakage  
reduction. For developing country networks, this is  
imperative since there are usually no systems that 
continually measure and monitor leaks. Using re-
cords of water production volumes, water sold, burst 
data, customer records and water network characte-
ristic data, three leakage estimation methods were 
compared. These are the top-down or water balance  
method, the bottom-up method or the minimum night 
flow (MNF) method and component analysis method 
also known as Bursts and background Estimates 
(BABE Analysis). Leakage is estimated using all three  
methods applied to the case study network and the 
results compared. Due to challenges with some factors 
required in the above-mentioned methods, the MNF 
method is adjudged the most suitable for developing 
country networks.
Standard softwares and methods have been designed 
to be used by water utilities to estimate losses as men-
tioned above. However, these softwares have some 
default factors for some components of water losses 

that may not be applicable to developing country water  
networks. With the top-down or water balance method,  
some estimates or percentages associated with appa-
rent losses are not applicable to developing countries.  
The minimum night flow (MNF) method, though a 
standard procedure, requires apart from night leakage 
rate (QL) and hour day factor (HDF), legitimate custo-
mer night use (QCNU) that considers the population of  
customers active at night to initiate a toilet flush. Cu-
stomers who do not flush toilets because they use other 
sanitation facilities are not factored in the method. 
Therefore this research modified the MNF method.  
Also, in the BABE methodology, infrastructure conditi-
on factor (ICF) and burst flow rates (BFR) are required 
and these have not been established for water net-
works in developing countries. Therefore, using these 
standard factors established for other networks may 
not be a true reflection of the situation in water net-
works in developing countries.
Using available data for the case study network and the 
IWA standard water balance table (top-down method),  
leakage is computed as the sum of all leaks and bursts 
recorded within the network. Leakage in this method 
is found to be 10% of system input volume (SIV). Ap-
plying the minimum night flow (MNF) method, in this 
research, the procedure is modified to make it appli-
cable to developing country networks. The customer 
legitimate night use (QCNU) parameter is modified to 
make it applicable. Generally, QCNU can be measured in 
the field or estimated for every network. When estima-
ted, QCNU depends on water consumption rates and the 
proportions of customers active at night to initiate a 
toilet flush. In this research, customers who use other 
sanitation facilities such as ventilated improved pits 
(VIPs) instead of (WCs) are considered. Therefore, in 
order to apply MNF method to the case study network 
in Ghana, customers are categorized into toilet flushing 
(WC users) and non-toilet flushing (non-WC users).  

QCNU of 0.38 L/person/h and 0.05 L/person/ h is re-
spectively obtained for toilet flushing (WC users) and 
non-toilet flushing (non-WC users). These values when 
compared to other established estimates are realistic  
for the network under consideration. With these esti-
mates, the entire customer night use is estimated for 
the network with respect to the population of custo-
mers in the two categories. Using logged flows and 
pressures at the minimum night time, HDF and QCNU 

estimated for the network, leakage is estimated to 
be 11% of the volume supplied. Applying the BABE 
analysis with the data available from the network and 
the IWA recommended burst flow rates for distribution 
mains and service connections, leakage is estimated 
to be approximately 18% of system input volume.
Comparing the three leakage estimates, it can be infer-
red that the MNF and component (BABE) analysis me-
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thods appears more accurate than the water balance  
method since background leakage is included in these 
methods. However, the significant difference between 
the leakages estimates of the MNF and BABE methods 
require further studies. All parameters (leakage ex-
ponent, HDF) used in the MNF method are inherent 
characteristics of the network and is therefore believed  
to be more accurate. Additionally, MNF measures all 
flows, visible and invisible leaks within the network 
while the water balance method depends mainly on 
recorded data that are subject to human errors, cali-
bration errors, aging (e.g. customer meters) and data 
transfer errors. The BABE method on the other hand 
depends on network components such as length of 
mains, service connections, length of private pipe as 
well as network pressure. Furthermore, the infrastruc-
ture condition factor (ICF) is a parameter that, like 
burst flow rates have to be established for every net-
work. The accuracy of the BABE methodology is there-
fore affected if these network component data are not 
correctly documented. 
The sensitivities of key parameters are subsequently 
evaluated. Since QCNU is an estimate that depends on 
the active night population, the relative error associated  
with the estimated leakage based on wrongly assuming 
active night population (ANP) is analyzed. For the case 
study network, ANP is assumed to be 3%. Leakage is 
overestimated by 8% if a 1% ANP lower is assumed 
and 8% underestimated if a 1% higher ANP (than 3%) 
is assumed. Similarly, considering the relative error 
associated with the hour-day factor (HDF), leakage 
is overestimated by 4% for each lower N1 step and 
underestimated by 3% for each N1 step higher than 
1.5. Thus, ANP has a relatively higher overestimating  
and underestimating influence on leakage than N1.
Having estimated leakage, some leakage performance 
indicators were determined. Paramount among them 
is the Infrastructure leakage Index (ILI) and the Pres-
sure Management Index (PMI). These two indices de-
fine the status of the water network and determine 
the water loss reduction potential for every network. 
An ILI of approximately 1.5 and a PMI of 1.1 were ob-
tained for this network. Since these values are bigger  
than 1, it can be inferred that leakage in the case stu-
dy network can be reduced if pressure is managed, 
leaks are hunted for and promptly repaired.
This study further developed a model to detect leaks in 
the water network. An inverse technique that is a mini-
misation related approach to the Monte Carlo method is 
used. Leaks are simulated in the water network by ran-
domly changing the emitter property of a network node 
in Epanet hydraulic model. The pressures generated at 
selected reference points are compared with reference 
pressures obtained from a simulated leak of known 
magnitude. The ability of the model to detect a single 
leak and two leaks in the network is tested. Two ranges 

of leak sizes are tested in both cases. Relatively bigger 
leak sizes (emitter coefficients in the range of 0.1-0.3 
L/s/m) equivalent to leak 2-6 m3/h is investigated. The 
results obtained, necessitated further investigations, 
thus establishing how small a leak should be to be de-
tectable by the model. Subsequently, relatively lower 
emitter coefficients in the range of 0.0001-0.1 L/s/m  
equivalent to leak sizes in the range of 0.002 and  
2 m3/h are tried. 
For a single leak, two scenarios namely a leak on a 
“branched pipe” and leak on a “gridded part” (of the 
network) are considered. Additionally, the number of 
observation points representing measurement points 
or sensor locations necessary for the model to detect 
leaks is established. For single leaks 5,000 and 10,000 
(node_emitter coefficient combinations) runs respec-
tively is conducted for both leak size ranges. In all 
these examples, the solution is not unique therefore 
the leaking node is determined as the node with the 
highest probability of occurrence in the combinations 
in which the objective function is minimized.
With this criteria, for the detection of single leaks, con-
sidering both leak size ranges, the model performance 
is 86% for a leak in a gridded part of the network and 
36% for a leak on a branched pipe using 8 reference 
points. This means that the model dectects relatively 
higher leak sizes in the range considered. However, for 
a leak in a gridded part of the network for relatively 
smaller leaks sizes (0.0001-0.1 L/s/m) the solution 
is unique (compared to relatively bigger leak sizes) 
using a minimum of 8 reference points. For a leak on 
a branched node however, the reference leaking node 
is detected along with other nodes within 400 m from 
the reference leaking node. Testing the ability of the 
model to detect two leaks, two scenarios namely leaks 
in the “same vicinity” and leak “occurring far apart” 
are considered for both ranges of leak sizes. 50,000 
and 100,000 runs considered as ‘moderate’ and ‘high’ 
number of runs of respectively are carried out. 25,000 
model runs are considered for modeling two leaks with 
lower leak coefficients. Here again, the solution is ge-
nerally not unique. For relatively bigger leak sizes, for 
the two scenarios tested, the model detects the lea-
king nodes along with other node_emitter coefficient 
combinations. The assessment of the performance of 
the model is based on the number of node_emitter 
coefficient combinations involving any of the reference 
nodes in which the objective function is minimized. 
Similarly, with this criteria, for the case of two leaks 
in the “same vicinity”, the performance of the model 
is poor for both moderate and high number of runs 
while the model performs just above average (63%) 
for leaks “occurring far apart”. In the same way, for 
the relatively smaller sizes, leaks are detected with 8 
reference points using 25,000 model runs of simulated 
pressures. In this case, the model performance is as 
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high as 88% for leaks in the “same vicinity” scenario. 
Similarly, for the case of leaks “occurring far apart” 
within the network, the performance of the model is 
about 82%. Thus the model developed detects both a 
single leak as well as two leak events occurring at the 
same time in a water network with a minimum of 8  
reference or measurement or sensor locations. Thus 
the Baifikrom network requires a minimum of 8 
measurement points for this model to effectively de-
tect leaks. Moreso, sensor locations or observation 
points can be optimized in the network as a result of 
this study. The method is numerically fast and com-
putationally less demanding. Applicability however de-
pends on the accuracy of the network hydraulic model 
therefore regular calibration of the model should be 
ensured. Moreover, improvement in the range of di-
stance within which a leak is detectable by the model 
needs to be further studied.

Tews, Sebastian (2015): Aerob-biologische 
und oxidative Verfahren zur Behandlung von 
Membrankonzentraten aus der Holzstoff- und  
Altpapieraufbereitung. 
Faculty 2: Civil and Environmental Engineering of the 
University of Stuttgart. 
Supervisor: Prof. Dr.-Ing. Heidrun Steinmetz (ISWA),  
Prof. Dr.-Ing. Samuel Schabel (TU Darmstadt),  Stutt-
garter Berichte zur Siedlungswasserwirtschaft, Band 
226, 245 S., 62 Abb., 31 Tab.
Abstract 
Paper is a universal product. Due to the various appli-
cation- and production possibilities more than 3.000 
sorts of papers exist. The paper production requires a 
high amount of freshwater and generates therefore a 
high amount of wastewater at the same time. Through 
process water reuse the specific amount of wastewater  
was stabilised to a value between 10 – 11 l/kg pro-
duced paper. A further wastewater reduction would 
contribute to an active production integrated pollution 
control. This can only be reached, if the pollution load 
in the circulation waters is taken out, so the quality of 
the product is not affected.
The treatment of highly concentrated split flows has 
advantages in comparison to the end of pipe treat-
ment. Due to the higher substance concentrations a 
minor amount of wastewater has to be treated to take 
out the same load. One promising technology is the 
membrane treatment. This technology fulfils the treat-
ment that very clean waters can be produced, which 
can replace freshwater in the production process. The 
concentrate of the membrane treatment contents the 
organic load and has to be treated.
The present work describes a 2-stage membrane 
treatment concept (ultrafiltration, nanofiltration) for 
split flow wastewaters (deinking, TMP) coming from 
the pulping process of paper mills. The generated 

membrane concentrates were treated with biological 
aerobic processes and chemical oxidative processes 
(ozone, fenton-process) and also with process com-
binations. The objective of the present study was to 
find out the effectiveness of the single biological and 
chemical processes and the combination of these. 
Most of the aerobic experiments were carried out in 
batch reactors. To find out the influence of the reactor 
type experiments in a continuous reactor were con-
ducted. Simultaneously, a test for inhibition of oxygen 
consumption by activated sludge according to DIN EN 
ISO 8192 was performed to gain information about 
the respiration toxicity to activated sludge of the raw 
wastewaters and concentrates.
The evaluation of the studied treatment processes of 
the TMP- and deinking concentrates with regard to the 
effectiveness of the treatment process comes to the 
result that the treatment of the TMP wastewater and 
concentrate produced a comparable effluent concen-
tration to the deinking wastewater and concentrate  
even though the influent concentration of the TMP  
wastewater and concentrate was higher. However, the 
COD-effluent concentration of all analysed wastewa-
ters and concentrates were higher than 250 mg/l and 
do not fulfil the discharge limits. 
Besides the aerobic treatment the influence of the 
concentrates pre-treatment was also part of the inve-
stigations. In the reviewed experiments, the 2-stage 
anaerobic aerobic treatment could achieve a higher 
elimination rate compared to the single aerobic pro-
cess. Furthermore, the oxidative treatment with ozone  
and fenton-process resulted in an increase of the 
BOD5/COD-ratio, provided that the concentrate was 
aerobically treated in a treatment step before. This led 
to a higher total elimination rate.
The application of the respiration test according to DIN 
EN ISO 8192 carried out, that the membrane treat-
ment increased the toxic substances in the wastewater,  
which led to a reduced elimination rate during the  
aerobic wastewater treatment. 
The studied concepts for the treatment of wastewater  
concentrates of split flows from pulp and paper  
industry were partly effective in regard to the clea-
ning capacity. There have to be further experiments in  
pilot plant scale before the treatment concept is  
implemented. The membrane treatment should be con-
sidered in detail. Due to the different wastewaters and 
concentrates in pulp and paper industry the aerobic 
treatment should be carried out in pilot plant scale as 
well. With adequate boundary conditions the present  
treatment concept of split flows together with the con-
centrate treatment could be introduced to reduce the 
fresh water consumption.



36

Institute for Sanitary Engineering, Water Quality and Solid Waste Management

2014

Peña Muñoz, Kristy (2014): Integrated sludge 
management concepts for green energy pro-
duction in Wastewater Treatment Plants in  
Heujotzingo City Mexiko
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Abstract
The wastewater sector in emerging economies has  
several challenges to overcome. One of them is to  
reduce operation and maintenance costs in municipal 
Wastewater Treatment Plants (MWWTPs), which are 
directly related to sludge final disposal and electricity 
consumption. In fact, excellent conservation potential 
is allocated in MWWTPs if energy neutrality is reached 
and if bio-hydrogen-methane gas production is seen 
as future green energy source, while Anaerobic Dige-
stion (AD) is included as part of the on-site sludge 
management.
This research suggested Integrative Assessment and 
energy & mass balances as decision-making tools 
towards improving sludge management on-site. The  
study has been divided in three sections. 
First section: to evaluate and to select suitable sludge 
pre-treatments which enhance bio-hydrogen (bio-H2) 
production in the first stage of a two-stage AD. A set 
of 21 experiments at lab-scale were performed. Based  
on their bio-H2 yield, three relevant sludge pre-treat-
ments were selected. The selected pre-treatment  
included: 1) temperature shock, 2) temperature shock 
and chemical addition for pH control and 3) use of spe-
cific methanogenesis inhibitors such as bromoethano 
sulfonate. 
Second section: to assess the feasibility of imple-
menting a specific sludge pre-treatment technique in 
emerging economies. The Huejotzingo WWTP, located 
in the State of Puebla (Mexico), was selected as case 
study since it reflected typical challenges to overcome 
in the wastewater sector in this country. Three scenarios  
were analyzed, where scenario one included sludge pre-
treatment (CAMBI-THP) and AD. Scenario two included 
AD of sludge, while scenario 3 included aerobic dige-
stion of sludge. All scenarios included mechanical de-
watering. Scenario one provided the highest amount of 
green electricity production, reaching energy neutrality.  
The energy and mass balances demonstrated that pro-
cess optimization and a correct selection of suitable 
technology are key element to improve the perfor-
mance of any MWWTPs. 
Third section: to perform an Integrative Assessment 

(IA) and a Cost-Effectiveness Analysis (CEA) on six 
sludge management scenarios for the Huejotzingo 
WWTP. The scenarios took into account the local situa- 
tion of this site and included the water, waste and  
energy legal framework in Mexico. The IA identified  
different environmental impacts associated exclusively 
to sludge management, such as Greenhouse gas emis-
sions. In this section, the final disposal of sludge played  
an important role. All scenarios included landfill,  
except scenario 2b (S2b) which included land appli-
cation. According to the IA and, CEA the ranking of  
scenarios is: S2a (AD+mechanical dewatering+landfill) 
gS2bgS1cgS1agS1bgS3, if compare to the base  
line (S0).
This work has pinpointed that 1) IA contributes to the 
decision-making process, by providing information 
concerning potential socio-economical-environmental 
impacts from municipal WWTP into the community; 
2) sludge pre-treatment prior to a conventional AD 
improves sludge management on-site, 3) implemen-
tation of cutting-edge technology in Mexico requires 
improvements on Mexican WW standards. 
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nalen Kläranlage
Faculty 2: Civil and Environmental Engineering of the 
University of Stuttgart. 
Supervisor: Prof. Dr.-Ing. Heidrun Steinmetz (ISWA),  
Prof. Dr. Thomas Hirth (Fraunhofer). Stuttgarter Be-
richte zur Siedlungswasserwirtschaft, Band 224, 230 
S., 54 Abb., 53 Tab. 
Abstract 
Common plastic is derived from petrochemicals based 
on the limited natural resource petroleum, which is 
causing serious environmental problems. Besides the 
exploitation of natural resources the use of petroche-
mical plastic is responsible for major waste problems. 
In particular the high resistance of plastic against  
biodegradability causes an increasing enrichment of 
thoughtlessly discarded plastic in the environment. 
To avoid the problems of high resource consumption 
and pollution, new strategies must be developed. The  
dependency on raw oil has to be reduced radically and 
the recycling of raw material must become a global 
standard. Finally new, environmentally friendly and  
resource-saving production methods for plastic must 
be developed. Biopolymers, which are made of re-
newable raw materials and/or biodegradable residual 
materials, present a possible alternative to common 
plastic. The primary objective of this work was the 
production of bioplastic from mass flows of a municipal 
waste water treatment plant. At first primary sludge 
was selected to be the most appropriate raw material 
out of four tested sludge combinations. Subsequently,  
variations in process conditions of both stages of 
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the two-stage production process were examined. 
As the results show the production of volatile fatty 
acids (VFAs), as a first step of biopolymer production, 
is possible at room temperature already, but higher 
temperatures yielded a higher degree of acidification. 
The use of primary sludge as raw material caused a 
stable composition of the relevant fatty acids acetate,  
propionate and butyrate, which was of importance 
for the further production process. A semi continuous  
reactor operation at pH 6, a retention time of four days 
and 25% withdrawal are preferable to a batch ope-
ration, as the addition of small quantities of primary 
sludge at short intervals led to a further stabilisation 
of the VFA composition. The VFAs produced in the first 
stage were converted to biopolymers in the second 
stage of the process. For this purpose bacteria with 
the ability to produce biopolymers were selected from 
activated sludge from a municipal waste water treat-
ment plant by implementing a feast/famine cycle. The 
relevant bacteria gained a selective advantage and in 
consequence were enriched in the biocoenosis. The  
influenced biomass was then used to produce poly-
hydroxyalkanoates (PHAs). The best results were  
obtained at room temperature and within a pH range 
between 7 and 8. For the best biomass selection a 
cycle time of the feast/famine cycle of 24 h should 
be set. Finally the resulting residues were analysed 
for their further use and a potential analysis was 
conducted. Based on the results of the experiments 
the theoretically possible production quantity of bio-
polymers on German waste water treatment plants 
amounts to approximately 15% of the worldwide bio-
polymer production.



38

Institute for Sanitary Engineering, Water Quality and Solid Waste Management

Co-Supervision of Dissertations

2015
 

Reichel, Markus (2015): Sludge Digestion with  
Increased Dry Matter Content - Opportunities,  
Limitations, Challenges
Main report: Herr Prof. Dipl.-Ing. Dr. techn. Dr. h.c.  
Helmut Kroiss, TU Wien  
Second report: Frau Prof. Dr.-Ing. H. Steinmetz (ISWA)

 
Tang , Yinan (2015): Parameters Affecting Phos-
phate Sorption from Sludge Liquors by Hybrid 
Anion Sorbents 
Main report: Herr  em. Prof. Dr.-Ing. E.h. Ph.D. H. H. 
Hahn, (KIT)   
Second report: Frau Prof. Dr.-Ing. H. Steinmetz (ISWA)

Trautmann, Niklas (2015): Anaerobic Wastewater  
Treatment from Fish and Yeast Industry for Exa-
mple to the Question of Betaine Reduction 
Main report: Prof. Dr.-Ing. K.-H. Rosenwinkel 
(Leibniz Universität Hannover)
Second report: Frau Prof. Dr.-Ing. H. Steinmetz (ISWA)

2014

Dierschke, Martina (2014): Methodological 
Approach for Quantification of Fine Particles 
(PM63) in Precipitation Drains Depending on the 
Origin Area
Main report: Prof. Dr.-Ing. T. G. Schmitt 
(TU Kaiserslautern)
Second report: Frau Prof. Dr.-Ing. H. Steinmetz (ISWA)



39

Chair of Sanitary Engineering and Water Recycling

2015
 

Bachmann, A., Getta, M., Reichel, F., Schlichtig, B. 
and Dittmer, U. (2015): Vereinfachte Abschätzung 
der Interaktionen zwischen Grundwasser und Kanal-
netz - Ein Vergleich zwischen GIS-Operationen und 
Grundwassermodellierung. 5. Aqua Urbanica und 90. 
Siedlungswasserwirtschaftliches Kolloquium: Wasser 
Schutz Mensch. ISBN: 978-3-8356-7292-5, Stuttgart, 
Stuttgarter Berichte zur Siedlungswasserwirtschaft, 
Band 225, 237–348, 07.-08.10.2015.

 
Bachmann, A., Schlichtig, B., Dittmer, U., Getta, M. and 
Reichel, F. (2015): Fremdwassersanierung - Lassen 
sich mögliche vernässungsgefährdete Gebiete iden-
tifizieren? DWA Landesverbandstagung 2015 Baden-
Württemberg, Pforzheim, 360–371, 15.-16.10.2015.

 
Baggio de Barros, C., Neuffer, D., Grauer, A. and 
Amaral, K. J. (2015): Comparativo entre a meto-
dologia de inspeção e estratégia de remediação de 
rede coletora de esgotos da alemanha e do brasil.  
28° CBESA - Congresso Brasileiro de Engenharia  
Sanitária e Ambiental, Rio de Janeiro, Band 28: 21-27, 
04.-08.10.2015.

Beló, A., Gontarski, C., Mathias, Á. and Neuffer, D. 
(2015): Perspectivas para Suprimento de Água do 
Brasil com Estudo de Casos Alemães in Avaliação,  
Planejamento e Tecnologias Aplicadas ao Meio  
Ambiente Urbano e Industrial. Hrsg. Amaral, Lass 
Erbe, Feilstrecker, Kolicheski, Curitiba/Brasilien, ISBN: 
978-85-5780-000-7

Cadisch, G., Blagodatskiy, S., Martin, K., Langenber-
ger, G., Krauß, M., He, P., Liu, H., Yang, X., Shi, M. 
and Weibel, H. (2015): Rapid rubber expansion - a 
threat to food security and essential environmental 
services? 2nd International Conference on Global Food 
Security, New York, USA, Abstract in proceedings, 11.-
14.10.2015.

Dittmer, U. and Lieb, W. (2015): Bewertung des  
Betriebs von Regenüberlaufbecken auf der Basis von 
Messdaten. DWA Landesverbandstagung 2015 Baden-
Württemberg, Pforzheim, 151–162, 15.-16.10.2015.

Dittmer, U. and Schlichtig, B. (2015): Urbaner Wasser-
haushalt - Forschung für die Wasserinfrastruktur von 
morgen. DWA Landesverbandstagung 2015 Baden-
Württemberg, Pforzheim, 48–57, 15.-16.10.2015.

 
Drenkova-Tuhtan, A., Schneider, M., Mandel, K., 
Meyer, C., Gellermann, C., Sextl, G. and Steinmetz, H.  
(2015/2016): Influence of cation building blocks of 
metal hydroxide precipitates on their adsorption and 

desorption capacity for phosphate in wastewater –  
A screening study. Colloids and Surfaces A: Physico- 
chemical and Engineering Aspects 488 (2016): 145-153, 
http://dx.doi.org/110.1016/j.colsurfa.2015.1010. 
1017.

Drenkova-Tuhtan, A., Mandel, K.-S., Meyer, C., Schnei-
der, M., Gellermann, C. and Steinmetz, H. (2015): 
Removal and recovery of phosphate from wastewater 
with reusable magnetically separable particles. Oral 
Presentation and Proceedings of the IWA Specialist  
Conference on Nutrient Removal and Recovery:  
moving innovation into practice, Gdańsk, Poland,  
18.-21.05.2015.

 
Ferreira, C. R., Neuffer, D. and Feilstrecker, M. (2015): 
Estudo Comparativo sobre as Legislações Brasileira 
e Alamã de Energias Renováveis in Avaliação, Pla-
nejamento e Tecnologias Aplicadas ao Meio Ambi-
ente Urbano e Industrial. Hrsg. Amaral, Lass Erbe,  
Feilstrecker, Kolicheski, Curitiba/Brasilien, ISBN: 978-
985-5780-5000-5787, 

Gerbersdorf, S., Cimatoribus, C., Class, H., Enges-
ser, K.-H., Helbich, S., Hollert, H., Lange, C., Kranert, 
M., Metzger, J. W., Nowak, W., Seiler, T.-B., Steger, 
K., Steinmetz, H. and Wieprecht, S. (2015): Anthro-
pogenic Trace Componounds (ATCs) in aquatic ha-
bitats – Research needs on sources, fate, detection 
and toxicity to ensure timely elimination strategies 
and risk management. Environment International 
79(2015): 85-105. http://dx.doi.org/110.1016/j.en-
vint2015.1003.1011. 

Gottardo Morandi, C., Peach, R., Krieg, H. M. and 
Kerres, J. (2015): Novel imidazolium-functionalized 
anion-exchange polymer PBI blend membranes. Jour-
nal of Membrane Science, Elsevier, doi:10.1016/j.
memsci.2014.11.049 476: 256-263.

Gottardo Morandi, C., Peach, R., Krieg, H. M. and 
Kerres, J. (2015): Novel morpholinium-functionalized 
anion-exchange PBI–polymer blends. Journal of Ma-
terials Chemistry A, http://pubs.rsc.org/en/content/
articlehtml/2015/ta/c4ta05026f 3: 1110-1120.

 
Häuser, I., Martin, K., Germer, J., He, P., Blagodatskiy, 
S., Liu, H., Krauß, M., Rajaona, A., Shi, M., Langenber-
ger, G., Zhu, C.-D. , Cotter, M., Stürz, S., Waibel, H., 
Steinmetz, H., Wieprecht, S., Ahlheim, M., Aenis, T. 
and Cadisch, G. (2015): Environmental and socio-eco-
nomic impacts of rubber cultivation in the Mekong re-
gion: challenges for sustainable land use. CAB Reviews 
2015 10, 1-11; doi:10.1079/PAVSNNR201510027.

Husemann, J., Tanaskovic, D. and Steinmetz, H. 

Publications



40

Institute for Sanitary Engineering, Water Quality and Solid Waste Management

(2015): Does Serbia need own design guidelines for 
wastewater treatment plants design? Case Study  
“EastSrem”. Proceedings of the IWA of the IWA 7th Eas-
tern European Young and Senior Water Professionals 
Conferences, Belgrade, Serbia, CD, 17.-19.09.2015.

Krauß, M. (2015): Änderung der Preissysteme in 
der Wasserversorgung - Auswirkungen aus Sicht der 
Verbraucher. Schriftenreihe „Stuttgarter Berichte zur 
Siedlungswasserwirtschaft“, Band 223: 61-80.

Krauß, M. (2015): Übergang zu neuen Trinkwasserta-
rifen -  Auswirkungen auf die Kosten für Privathaus-
halte. energie | wasser-praxis 4/2015: 22-24.

Krauß, M. and Minke, R. (2015): Transition of water 
tariff models:  impact on household costs and inner-
city cash flow. Proceedings. IWA Cities of the Future – 
TRUST 2015, Mülheim/Deutschland, 29.04.2015.

Launay, M., Droste, F., Dittmer, U. and Steinmetz, H. 
(2015): Emittierte Spurenstoffströme von Kläranlage 
und Mischwasserentlastungen im Vergleich. 5. Aqua 
Urbanica und 90. Siedlungswasserwirtschaftliches 
Kolloquium: Wasser Schutz Mensch. ISBN: 978-3-
8356-7292-5, Stuttgart, Stuttgarter Berichte zur 
Siedlungswasserwirtschaft, Band 225, 143-156, 07.-
08.10.2015.

Meyer, C. and Maurer, P. (2015): Schlammbilanz- 
ermittlung für simultan aerobe und getrennt anaerobe  
Schlammstabilisierungsanlagen. Lehrer- und Ob-
manntagung, Tagungsband DWA (Hrsg.), Stuttgart, 
26.03.2015.

Meyer, C., Preyl, V. and Steinmetz, H. (2015): Phos-
phorrückgewinnung aus Faulschlamm mit dem Stutt-
garter Verfahren. Tagungsband des 16. Kölner Kanal 
und Kläranlagen Kolloquium, Köln, 23.-24.09.2015.

Meyer, C., Preyl, V. and Steinmetz, H. (2015): High 
quality MAP production from digested sewage sludge. 
Oral Presentation and Proceedings of the IWA Speci-
alist Conference on Nutrient Removal and Recovery: 
moving innovation into practice, Gdańsk, Poland, 18.-
21.05.2015.

Meyer, D., Chazarenc, F., Claveau-Mallet, D., Dittmer, 
U., Forquet, N. and Molle, P. e. a. (2015): Modelling 
constructed wetlands: Scopes and aims – a compara-
tive review. Ecological Engineering: DOI: 10.1016/j.
ecoleng.2014.1010.1031.

Mildemberger, L., Neuffer, D., Ponte, H. A. and Fischer, 
K. (2015): Avaliação de uma proposta de reciclagem 
de veículos em fim de vida no Paraná baseado no  

modelo alemão. Revista NEP Núcleo de Estudos  
Paranaenses da UFPR 01: 237-251.

Minke, R. (2015): Auswirkungen von Regenwassernut-
zung, Grauwasserrecycling, wassersparenden Sanitär-
technologien und Haushaltsgeräten auf den Trinkwas-
sergebrauch. Schriftenreihe „Stuttgarter Berichte zur 
Siedlungswasserwirtschaft“, Band 223: 97-116.

 
Neuffer, D., Ferreira, C. R. and Fischer, K. (2015): Eva-
luation of the feeding in biodigesters for a demand-
driven biogas supply for flexible power generation. 
Proceeding of 7th German-Brazilian Symposium for Su-
stainable Development, Heidelberg, 04.-10.10.2015.

Otto, N., Platz, S., Fink, T. and Menzel, U. (2015): 
Verwendung grobkörniger Pulveraktivkohle zur Stei-
gerung der Abtrennleistung mit Hydrozyklonen – Be-
triebserfahrungen und Auswirkung auf die Spurenstoff-
adsorption. 11. Aachener Tagung Wassertechnologie 
– Verfahrenstechnik in der Wasseraufbereitung und 
Abwasserbehandlung, Eurogress Aachen, 57-64, 27-
28.10.2015.

Otto, N., Platz, S., Wutscherk, M., Fink, T. and Menzel, 
U. (2015): Comparison of powdered activated carbon 
with different grindings regarding removal of micro-
pollutants and enhanced separation with low-cost hy-
drocyclone classifiers. Micropol & Ecohazard 9th IWA 
Specialist Conference on Assessment and Control of 
Micropollutants and Hazardous Substances in Water, 
Singapur, Session 4, MPOL-058, 22.-26.11.2015.

Otto, N., Platz, S., Fink, T. and Menzel, U. (2015): 
Application of Coarse-Grained Powdered Activated 
Carbon for Improved Separation with Hydrocyclone 
Classifiers after Elimination of Organic Micropollutants 
from Wastewater. IWA 7th Eastern European Young 
Water Professionals Conference, Belgrade, Serbia, 
565-572, 17.-19.09.2015.

Pittmann, T. and Steinmetz, H. (2015): Biopolymer-
produktion aus Klärschlamm. Tagungsband zur 48. Es-
sener Tagung für Wasser-und Abfallwirtschaft. Gesell-
schaft zur Förderung der Siedlungswasserwirtschaft an 
der RWTH Aachen E.V. (Hrsg.). ISBN: 978-3-938996-
42-3 Band 236: 15/11-15/15.

Pittmann, T. and Steinmetz, H. (2015): Potenzial zur 
Biopolymerproduktion auf kommunalen Kläranlagen 
in Deutschland. gwf Wasser Abwasser, DIV Deutscher 
Industrieverlag GmbH. Band 06/2015, Jahrgang 156: 
670 - 676, ISSN 0016-3651.

Pittmann, T. (2015): Potenzial zur Biopolymerproduk-
tion auf kommunalen Kläranlagen. Tagungsband zu 



41

Chair of Sanitary Engineering and Water Recycling

„Industrietage Wassertechnik 2015“, DECHEMA - Ge-
sellschaft für Chemische Technik und Biotechnologie 
e.V. (Hrsg.), Frankfurt/Main, 180-185, 11.11.2015.

 
Polak, S. P., Neuffer, D., Kolicheski, M. and Menzel, U. 
(2015): Phosphorus and fluorine removal from an aci-
dic effluent of mining by chemical precipitation using 
calcium. 7th German-Brazilian Symposium for Sustai-
nable Development, Heidelberg, 118, 04.-10.10.2015.

 
Polak, S., Kolicheski, M., Neuffer, D. and Menzel, U. 
(2015): Influência doa Nutrientes na Eutrofização dos 
Recursos Hídricos in Avaliação, Planejamento e Tecno-
logias Aplicadas ao Meio Ambiente Urbano e Industrial. 
Hrsg. Amaral, Lass Erbe, Feilstrecker, Kolicheski, Curi-
tiba/Brasilien, ISBN: 978-985-5780-5000-5787.

Reinhardt, T., Gasse, J., Meyer, C., Steinmetz, H., 
Morck, T., Baumann, P., Poppe, B., Maier, W., Kolisch, 
G. and Taudien, Y. (2015): Energiepotenzialstudie für 
die kommunalen Kläranlagen in Baden-Württemberg 
DWA Landesverbandstagung 2015 Baden-Württem-
berg, Pforzheim, 173-186, 15.-16.10.2015.

Rott, E. and Minke, R. (2015): Elimination von Phos-
phor aus phosphonathaltigem und organisch bela-
stetem Industrieabwasser mit Fenton-Reagenz. Ta-
gungsband zu „Industrietage Wassertechnik 2015“, 
DECHEMA - Gesellschaft für Chemische Technik und 
Biotechnologie e.V. (Hrsg.), Frankfurt/Main, 186-191, 
11.11.2015.

 
Smidarle, B. and Neuffer, D. (2015): Estudo Compar-
rativo de Reservatórios de Água Potável em Concreto 
Armado: Alemanha e Brasil in Avaliação, Planejamento 
e Tecnologias Aplicadas ao Meio Ambiente Urbano e 
Industrial. Hrsg. Amaral, Lass Erbe, Feilstrecker, Ko-
licheski, Curitiba/Brasilien, ISBN: 978-85-5780-000-7.

 
Soares, T., Neuffer, D. and Amaral, K. J. (2015): Ava-
liação de tratamentos com radiação UV e UV/H2O2 na 
degradação de micropoluentes organicos da eficiencia. 
28° CBESA - Congresso Brasileiro de Engenharia Sa-
nitária e Ambiental, Rio de Janeiro, Band 28: S. 21-12, 
04.-08.10.2015.

Steinmetz, H., Reinhardt, T., Gasse, J., Meyer, C., Mai-
er, W., Poppe, B., Baumann, P., Morck, T., Kolisch, G. 
and Taudien, Y. (2015): Leitfaden Energieeffizienz auf 
Kläranlagen. Ministerium für Umwelt, Klima und Ener-
giewirtschaft Baden-Württemberg (Hrsg.). Verfügbar 
unter: https://um.baden-wuerttemberg.de/fileadmin/
redaktion/m-um/intern/Dateien/Dokumente/2_Pres-
se_und_Service/Publikationen/Energie/151010_Leit-
faden_Energieeffizienz_auf_Klaeranlagen.pdf.

 

Vogel, A., Platz, S., Gadow, R. and Steinmetz, H. 
(2015): Nachweis von Aktivkohle im Ablauf von Ab-
wasserbehandlungsanlagen – Aktuelle Verfahren und 
künftige Möglichkeiten. 11. Aachener Tagung Wasser-
technologie – Verfahren der Wasseraufbereitung und 
Abwasserbehandlung, Eurogress Aachen, 47-56, 27.-
28.10.2015.

Vu, T. P., Otto, N., Kern, F., Vogel, A., Killinger, A. and 
Gadow, R. (2015): Investigating influences of suspen-
sion properties on photocatalytic activity of TiO2 films 
coated by suspension plasma spray (SPS). 20th Inter-
national Conference on Semiconductor Photocatalysis 
& Solar Energy Conversion (SPASEC-20), San Diego, 
California, USA, 16-19.11.2015.

Wasielewski, S., Pittmann, T., Rott, E. and Minke, R. 
(2015): Behandlungsmethoden zur Entgiftung von 
Industrieabwasser unter tropischen Bedingungen.  
Tagungsband zu „Industrietage Wassertechnik 2015“, 
DECHEMA - Gesellschaft für Chemische Technik und 
Biotechnologie e.V. (Hrsg.), Frankfurt/Main, 211-216, 
11.11.2015.

 
Wett, M., Platz, S. and Menzel, U. (2015): Potentiale 
der vierten Reinigungsstufe zur Elimination von Spu-
renstoffen aus Abwasser. DWA Landesverbandstagung 
2015 Baden-Württemberg, Pforzheim, 275-283, 15.-
16.10.2015.

Wosniak, A., Neuffer, D., Amaral, K. J., Arakaki, M. 
and Souza, M. E. (2015): Aplicação de osmose rever-
sa para pós-tratamento de água para fins industriais.  
28° CBESA - Congresso Brasileiro de Engenharia  
Sanitária e Ambiental, Rio de Janeiro, Band 28: S. 21-
28, 04.-08.10.2015.

2014

Amoatey, P., Minke, R. and Steinmetz, H. (2014): 
Leachage estimation in water networks based on two 
categories of night-time users: a case study of develo-
ping country network. Water Science and Technology 
Water Supply 14(2): 329. 

 
Baggio de Barros, C. and Neuffer, D. (2014): Compa-
rativo entre a metodologia de inspeção e estratégia 
de remediação de rede coletora de esgotos da ale-
manha e do brasil. ENCONTRO TÉCNICO AESabesp.  
25º, São Paulo, Tagungsband: www.evolvedoc.com.br/
aesabesp/detalhes-510_comparativo-entre-a-meto-
dologia-de-inspecao-e-estrategia-de-remediacao-de-
rede-coletora-de-esgotos-da-alemanha-e-do-brasil.

Dittmer, U., Bachmann, A. and Meyer, D. (2014): In-
tegrating Retention Soil Filters into Sewer Quality 



42

Institute for Sanitary Engineering, Water Quality and Solid Waste Management

Models. Proceedings of the 13th International Con-
ference on Urban Drainage, Kuching, Malaysia, 07.-
12.09.2014.

Dittmer, U., Bendel, D. and Beck, F. (2014): Accoun-
ting for Climate Change and Variability of Rainfall when 
Modelling CSO Emissions. Proceedings of the 13th In-
ternational Conference on Urban Drainage, Kuching, 
Malaysia, 7.-12.09.2014.

Hertel, M., Maurer, P. and Steinmetz, H. (2014): Aus-
wahl und Überprüfung granulierter Aktivkohlen (GAK) 
für den Einsatz in kontinuierlich gespülten Filtern. 
Wasser und Abfall 16(11): 40-45.

 
Hillenbrand, T., Dockhorn, T., Felmeden, J., Kaufmann-
Alves, I., Langergraber, G., Lautenschläger, S., Mau-
rer, M., Neuhausen, S., Sigglow, J. and Steinmetz, H. 
(2014): New technical standards for ressources-orien-
ted sanitation systems in Germany. IWA-SWWS and 
ROS, Muscat, Sultanate of Oman, Proceedings, 02-
04.11.2014. 

Launay, M., Kuch, B., Dittmer, U. and Steinmetz, H. 
(2014): Dynamics of Selected Micropollutants during 
Various Rain Events in a Highly Urbanised Catchment. 
Proceedings of the 13th International Conference on 
Urban Drainage, Kuching, Malaysia, 7.-12.09.2014.

Launay, M., Kuch, B., Lange, C., Schlichtig, B., Ditt-
mer, U., Metzger, J. W. and Steinmetz, H. (2014): 
Anwendung von Leitparametern zur Abschätzung des 
Verhaltens organischer Spurenstoffe in einem urban 
geprägten Gewässer. KA – Korrespondenz Abwasser, 
Abfall, (61): Nr.11, 1013-1018, DOI: 1010.3242/
kae2014.1011.1005.

Menzel, U., Otto, N., Platz, S. and Wutscherk, M. 
(2014): Abscheidung von Pulveraktivkohle mittels  
Hydrozyklonen zur Elimination von Spurenstoffen und 
organischen Reststoffen aus kommunalen und indus-
triellen Abwässern. Ingenieurspiegel, (4|2014): 79-
80.

 
Meyer, C. (2014): Möglichkeiten der Phosphorrückge-
winnung auf Kläranlagen. DWA Lehrer- und Obmann-
tagung, Stuttgart, Tagungsband DWA (Hrsg.), 26.-
27.03.2014.

Meyer, C., Preyl, V. and Steinmetz, H. (2014): Saures 
Leaching aus Klärschlamm - Stuttgarter Verfahren zur 
Phosphorrückgewinnung. BAM Workshop Abwasser 
– Phosphor – Dünger, Bundesanstalt für Materialfor-
schung und –prüfung, download proceedings: http://
www.umweltbundesamt.de/service/termine/work-
shop-inklusive-fachgespraech-abwasser-phosphor, 

Berlin, 28.-29.01.2014.

Meyer, D. and Dittmer, U. (2014): RSF_Sim – A simula-
tion tool to support the design of constructed wetlands 
for combined sewer overflow treatment. Ecological En-
gineering: DOI: 10.1016/j.ecoleng.2014.1010.1032.

Meyer, D., Molle, P., Esser, D., Troesch, S., Masi, F., 
Tondera, K., Dittmer, U. et al. (2014): Constructed 
wetlands for combined sewer overflow treatment. 
Sustainable sanitation practice 18(1): 21-24. 

Minke, R. and Heim, S. (2014): Bildungs | Welten:  Ein 
Blick in den Arbeitsbereich…. DVGW: Energie | Was-
ser-Praxis 4/2014: 114-116.

Peña Muñoz, K., Steinmetz, H. and Friedrich, R. 
(2014): Energy balance and Life Cycle Assessment as 
a decision making tool for assessing sludge manage-
ment concepts in emerging economies. Proceeding 
of the 2nd IWA Specialized International Conference 
ecoSTP2014. EcoTechnologies for Wastewater Treat-
ment Technical, Environmental & Economic Challen-
ges, Verona, Italy, 32-36, 23-27.06.2014.

Pittmann, T. and Steinmetz, H. (2014): Polyhydroxy- 
alkanoate production as a side stream process 
on a municipal waste water treatment plant. Bio- 
resource Technology, Elsevier Ltd, 167: 297-302, 
ISSN 0960-8524, http://dx.doi.org/0910.1016/j.bi-
ortech.2014.0906.0037.

Pittmann, T., Wasielewski, S. and Minke, R. (2014): 
Verfahren zur Entgiftung von Industrieabwasser unter 
tropischen Bedingungen. Wasser und Abfall, Springer 
Vieweg 11/14(16. Jahrgang): 16-22.

Platz, S., Papenheim, M., Garten Cueva, S., Wesch-
ke, J. and Menzel, U. (2014): Separation of suspen-
ded powdered activated carbon by small-diameter 
hydrocyclones. IWA Specialist Conference on Advan-
ces in Particle Science and Separation: from mm to 
nm scale and beyond, Sapporo, Japan, 347-353, 15.-
18.06.2014.

 
Votre, R., Pereira, M. T. M., Kroin, E. A. and Neuffer, 
D. (2014): Automação e ferramentas para controle 
de perdas em um sistema de abastecimento de água.  
InTech América do Sul Número 153(Março-Abril/2014): 
12-20. ISSN: 2177-8906.

Vu, T. P., Vogel, A., Kern, F., Platz, S., Menzel, U. and 
Gadow, R. (2014): Characteristics of an electrocoagu-
lation-electroflotation process in separating powdered 
activated carbon from urban wastewater effluent. Se-
paration and Purification Technology 134: 196-203.



43

Chair of Sanitary Engineering and Water Recycling

Oral Presentation

2015
 

Bachmann, A. (2015): Unsicherheiten bei der Simu-
lation von Retentionsbodenfiltern zur Mischwasser-
behandlung. Kurzvortrag im Forum Young Scientists.  
48. Essener Tagung für Wasser- und Abfallwirtschaft – 
Forschung trifft Praxis, Aachen, 15.04.2015.

 
Bachmann, A. (2015): Fremdwassersanierung - Las-
sen sich mögliche vernässungsgefährdete Gebie-
te identifizieren? DWA Landesverbandstagung 2015  
Baden-Württemberg, Pforzheim, 360–371, 
16.10.2015.

Dittmer, U. (2015): Bewertung des Betriebs von Re-
genüberlaufbecken auf der Basis von Messdaten. DWA 
Landesverbandstagung 2015 Baden-Württemberg, 
Pforzheim, 151–162, 15.10.2015.

Dittmer, U. (2015): Urbaner Wasserhaushalt - For-
schung für die Wasserinfrastruktur von morgen. DWA 
Landesverbandstagung 2015 Baden-Württemberg, 
Pforzheim, 48–57, 15.10.2015.

 
Drenkova-Tuhtan, A. (2015): Phosphatrückgewinnung 
aus Abwasserströmen mittels magnetisch abtrenn-
barer Mikropartikel. 9. Fachkolloquium des Instituts 
für Energie und Prozesstechnik (IEP), Fachhochschule 
Münster, Campus Steinfurt, 09.12.2015.

Drenkova-Tuhtan, A. (2015): Removal and recovery of 
phosphate from wastewater by means of engineered, 
magnetically separable particles, modified with selec-
tive ion exchangers. Presentation at the “Kleines Insti-
tutstreffen”, Stuttgart, Germany, 01.-03.02.2015.

Drenkova-Tuhtan, A. (2015): Removal and recovery 
of phosphate from wastewater with reusable magne-
tically separable particles. IWA Specialist Conference 
on Nutrient Removal and Recovery: moving innovation 
into practice, Gdańsk, Poland, 18.05.2015.

 
Husemann, J. (2015): Cooperation Among Danube 
Countries in Water Research and Management - Holi-
stic Material Flow Management of Wastewater, Waste, 
Biomass and Energy in Stara Pzova and Indjija Basin. 
European Commission, Joint Research Centre – Sci-
entific Support to the Danube Strategy – Water Work-
shop, Ulm, Germany, 27.10.2015.

Husemann, J. (2015): Does Serbia need own design 
guidelines for wastewater treatment plants design? 
Case Study “EastSrem”. IWA of the IWA 7th Eas-
tern European Young and Senior Water Professionals 
Conferences, Oral Presentation, Belgrade, Serbia, 
18.09.2015.

Husemann, J. (2015): Influence of the Wastewater 
Discharge on the Water Quality - Preliminary Study 
for Sustainable Water Management,  Example of Ser-
bia. EU Strategy for the Danube Region (EUSDR) - 3rd 
Meeting of the Working Group Environmental Techno-
logy and Energy Efficiency (PA8), Stuttgart, Germany, 
28.01.2015.

Husemann, J. (2015): Technological innovations for 
collection, treatment and re-use of water. First Pre-
paratory Meeting of the 23rd  OSCE Economic and 
Environmental Forum “Water governance in the 
OSCE area – increasing security and stability through  
co-operation”, Vienna, Austria, 26.-27.01.2015.

Krauß, M. (2015): Änderung der Preissysteme in der 
Wasserversorgung - Auswirkungen aus Sicht der Ver-
braucher. 29. Trinkwasserkolloquium, Zukunftsfähig-
keit und Sicherheit der Wasserversorgung - Ressour-
cen, Tarife, Neue Technologien, Max-Planck-Institut 
für Festkörperforschung, Schriftenreihe „Stuttgarter 
Berichte zur Siedlungswasserwirtschaft“, Band 223, 
61-80, 26.02.2015.

Krauß, M. (2015): Transition of water tariff models:  
impact on household costs and inner-city cash flow. 
IWA Cities of the Future – TRUST 2015. IWA Cities 
of the Future – TRUST 2015, Mülheim/Deutschland, 
29.04.2015.

Krauß, M. (2015): Übergang zu neuen Trinkwasser-
tarifen -  Auswirkungen auf die Kosten für Privathaus-
halte. energie | wasser-praxis 4/2015: 22-24.

Launay, M. (2015): Elimination von Spurenstoffen auf 
kommunalen Kläranlagen – Aktueller Stand in Frank-
reich, in Deutschland und in der Schweiz. Élimination 
des micropolluants par les stations d’épuration dome-
stiques – État des lieux en France, en Allemagne et 
en Suisse. 6. Deutsch-französisches Klärwärtertreffen, 
Burkheim (Vogtsburg im Kaiserstuhl), 21.05.2015.

Launay, M. (2015): Emittierte Spurenstoffströme von 
Kläranlage und Mischwasserentlastungen im Vergleich. 
5. Aqua Urbanica und 90. Siedlungswasserwirtschaft-
liches Kolloquium: Wasser Schutz Mensch. ISBN: 
978-3-8356-7292-5, Stuttgart, Stuttgarter Berichte 
zur Siedlungswasserwirtschaft, Band 225, 143-156, 
08.10.2015.

Menzel, U. (2015): Práticas de reuso de água na 
Alemanha. Second International Symposium on Wa-
ter Reuse, ABES-PR, Curitiba – Paraná – Brasil, 
29.04.2015.



44

Institute for Sanitary Engineering, Water Quality and Solid Waste Management

Menzel, U. (2015): Produção de Biogás em Santa Ca-
tarina. Vortrag im Rahmen einer Veranstaltung bei der 
Förderinstitution  FAPESC, Florianópolis, 06.03.2015.

Menzel, U. (2015): Projetos no Meio Ambiente no Brasil.  
Vortrag im Rahmen eines Delegationsveranstaltung 
der Industrie- und Handelskammer (IHK), anlässlich 
eines Besuches einer Delegation des Bundesstaates 
Santa Catarina / Brasil, Karlsruhe, 23.06.2015.

Meyer, C. (2015): Phosphorrückgewinnung aus Faul-
schlamm mit dem Stuttgarter Verfahren. Tagungsband 
des 16. Kölner Kanal und Kläranlagen Kolloquium, 
Köln, 23.09.2015.

Meyer, C. (2015): High quality MAP production from 
digested sewage sludge. Oral Presentation and Pro-
ceedings of the IWA Specialist Conference on Nutrient 
Removal and Recovery: moving innovation into prac-
tice, Gdańsk, Poland, 18.05.2015.

Meyer, C. (2015): Schlammbilanzermittlung für simul-
tan aerobe und getrennt anaerobe Schlammstabilisie-
rungsanlagen. Lehrer- und Obmanntagung, Tagungs-
band DWA (Hrsg.), Stuttgart, 26.03.2015.

 
Minke, R. (2015): Inhibition/Toxicity and Detoxifica-
tion. Workshop on Pretreatment of Industrial Waste-
water, Can Tho, Vietnam, 18.03.2015.

Minke, R. (2015): Auswirkungen von Regenwasser-
nutzung, Grauwasserrecycling, wassersparenden 
Sanitärtechnologien und Haushaltsgeräten auf den 
Trinkwassergebrauch. 29. Trinkwasserkolloquium, 
Zukunftsfähigkeit und Sicherheit der Wasserversor-
gung - Ressourcen, Tarife, Neue Technologien, Max-
Planck-Institut für Festkörperforschung, Schriftenreihe 
„Stuttgarter Berichte zur Siedlungswasserwirtschaft“, 
Band 223, 97-116, 26.02.2015.

 
Neuffer, D. (2015): Evaluation of the feeding in  
biodigesters for a demand-driven biogas supply for 
flexible power generation. 7th German-Brazilian  
Symposium for Sustainable Development, Heidelberg, 
04.-10.10.2015.

Otto, N. (2015): Comparison of powdered activated 
carbon with different grindings regarding removal of 
micropollutants and enhanced separation with low-
cost hydrocyclone classifiers. Micropol & Ecohazard 
9th IWA Specialist Conference on Assessment and 
Control of Micropollutants and Hazardous Substances 
in Water, Singapur, 23.11.2015.

Otto, N. (2015): Entfernung von Spurenstoffen aus 
Abwasser mittels grobgemahlener Pulveraktivkohle 

und anschließender Abtrennung im Multi-Hydrozyklo-
nabscheider. 7° Programa Internacional Brasil-Ale-
manha de Mestrado Profissional em Meio Ambiente 
Urbano e Industrial, Stuttgart, 03.11.2015.

Otto, N. (2015): Verwendung grobkörniger Pulverak-
tivkohle zur Steigerung der Abtrennleistung mit Hy-
drozyklonen – Betriebserfahrungen und Auswirkung 
auf die Spurenstoffadsorption. 11. Aachener Tagung 
Wassertechnologie – Verfahrenstechnik in der Wasser-
aufbereitung und Abwasserbehandlung, Eurogress  
Aachen, 27.10.2015.

 
Platz, S. (2015): Charakterisierung von Pulveraktiv-
kohle. 7° Curso de Extensão Internacional na Ale-
manha em Meio Ambiente 2015 des Programa Inter-
nacional Brasil-Alemanha de Mestrado Profissional em 
Meio Ambiente Urbano e Industrial (MAUI), Stuttgart, 
03.11.2015.

Reinhardt, T. (2015): Energiepotenzialstudie für die 
kommunalen Kläranlagen in Baden-Württemberg DWA 
Landesverbandstagung 2015 Baden-Württemberg, 
Pforzheim, 173-186, 15.10.2015.

Reinhardt, T. (2015): Energiepotenziale für die kom-
munalen Kläranlagen in BW. Abwasser als Energie-
ressource, Böblingen, 22.10.2015 

 
Steinmetz, H. (2015): Biopolymerproduktion aus 
Klärschlamm. Tagungsband zur 48. Essener Tagung 
für Wasser-und Abfallwirtschaft. Gesellschaft zur För-
derung der Siedlungswasserwirtschaft an der RWTH 
Aachen E.V. (Hrsg.). ISBN: 978-3-938996-42-3 Band 
236, 15/11-15/15, 15.04.2015.

Steinmetz, H. (2015): Phosphorrückgewinnung aus 
kommunalem Abwasser. Wo stehen wir heute? . 
Phosphor-Kongress, http://www.prueck-bw.de/pulse-
pro/data/files/7.%20Steinmetz_klein.pdf, Stuttgart, 
25.06.2015.

Steinmetz, H. (2015): INIS-Verbundprojekt „SAMUWA“:  
Die Stadt als hydrologisches System im Wandel. Was-
ser Berlin International - Fachmesse und Kongress für 
die Wasserwirtschaft, Berlin, 24.03.2015

Wasielewski, S. (2015): Detoxification of pesticde con-
taining wastewater by different treatment methods. 
Workshop on Pretreatment of Industrial Wastewater, 
Can Tho, Vietnam, 18.03.2015.

2014
 

Dittmer, U. (2014): Accounting for Climate Change 
and Variability of Rainfall when Modelling CSO Emissi-



45

Chair of Sanitary Engineering and Water Recycling

ons. Proceedings of the 13th International Conference 
on Urban Drainage, Kuching, Malaysia, 09.09.2014.

Dittmer, U. (2014): Integrating Retention Soil Filters 
for CSO Treatment into Sewer Quality Models. Procee-
dings of the 13th International Conference on Urban 
Drainage, Kuching, Malaysia, 10.09.2014.

Husemann, J. (2014): Analysis of the wastewater, bi-
omass and energy management in the municipalities 
of Stara Pazova and Indjija, Serbia. IFAT Entsorga  -  
Enviromental Technology Network Danube Region, 
Munich, Germany, 07.05.2014.

 
Krauß, M. (2014): Entwicklung eines Wassermanage-
ments für ein von Kautschukanbau geprägtes tro-
pisches Wassereinzugsgebiet. Kleines Institutstreffen, 
RWTH Aachen, 02.02.2014.

Krauß, M. (2014): Das deutsch-chinesische BMBF-Pro-
jekt SURUMER. 16. Arbeitstreffen des Länderforums 
China von German Water Partnership, Hof/Deutsch-
land, 30.09.2014.

Launay, M. (2014): Spurenstoffe in einem urban  
geprägten Gewässer bei Trocken- und Regenwetter - 
Ergebnisse des Schwippe Projekts. Dienstbesprechung  
„Kommunales Abwasser und Gewässerschutz“,  
Umweltministerium Baden-Württemberg, Altensteig, 
09.-10.07.2014.

Launay, M. (2014): Spurenstoffe in einem urban  
geprägten Gewässer bei Trocken- und Regenwetter 
– Micropolluants dans un milieu récepteur urbain par 
temps sec et temps de pluie. 5. Deutsch-französisches 
Klärwärtertreffen, Gewerbepark Breisgau, 22.05.2014.

Launay, M. (2014): Dynamics of Selected Micropol-
lutants during Various Rain Events in a Highly Urbani-
sed Catchment. Proceedings of the 13th International 
Conference on Urban Drainage, Kuching, Malaysia, 
11.09.2014.

Maurer, P. (2014): Potenziale kommunaler Kläranlagen 
zur Stabilisierung von Stromnetzen. 89. Siedlungswas-
serwirtschaftliches Kolloquium, Max-Planck-Institut, 
Stuttgarter Berichte zur Siedlungswasserwirtschaft, 
DIV Deutscher Industrieverlag GMBH, Band 221, 121-
134, 09.10.2014.

Menzel, U. (2014): Tratamento de efluentes para  
remoção de  nutrientes e micropoluentes. Vortrag im 
Rahmen des 1. Deutsch-Brasilianischen Symposiums, 
des internationalen Masterstudiengangs „MAUI Meio 
Ambiente Urbano e Industrial“, Brasil – Alemanha - 
Curitiba – Paraná – Brasil, 25.-27.03.2014.

 
Menzel, U. (2014): Projetos no Meio Ambiente no 
Brasil. Vortrag im Rahmen eines Delegationsveran-
staltung des Ministeriums für Wirtschaft und Finanzen 
(MWF), anlässlich eines Besuches einer Delegation 
des Bundesstaates  Pernambuco-Brasilien, Stuttgart, 
08.12.2014.

Meyer, C. (2014): Möglichkeiten der Phosphorrück-
gewinnung auf Kläranlagen. DWA Lehrer- und Ob-
manntagung, Stuttgart, Tagungsband DWA (Hrsg.), 
26.03.2014.

Meyer, C. (2014): P Recovery in the Context of Waste- 
water Treatment - Non-Sewage Sludge Ash Rela-
ted P Recovery Technologies and their Right to Exist. 
Fraunhofer IGB Workshop “Losses & Efficiencies in 
Phosphorus Management, Stuttgart, 28.10.2014.

Meyer, C. (2014): Saures Leaching aus Klärschlamm 
- Stuttgarter Verfahren zur Phosphorrückgewinnung. 
BAM Workshop Abwasser – Phosphor – Dünger, Bun-
desanstalt für Materialforschung und –prüfung, down-
load proceedings: http://www.umweltbundesamt.de/
service/termine/workshop-inklusive-fachgespraech-
abwasser-phosphor, Berlin, 28.01.2014.

Meyer, C. (2014): Stuttgart Process - Extraction and 
Precipitation of MAP. International Exploratory Work-
shop in the frame of the INNOVAP-recovery project, 
FHNW, Basel, 25.11.2014.

 
Minke, R. (2014): Prognostizierte Auswirkungen des 
Klimawandels auf die Wasserversorgung in Baden-
Württemberg. 28. Trinkwasserkolloquium der Univer-
sität Stuttgart, Stuttgart, 13.02.2014.

Minke, R. (2014): Textilveredlung und Gewässer-
schutz. Treffen der VDTF-Regionalgruppe Baden, 
GATEX, Bad Säckingen, 20.11.2014.

Neuffer, D. (2014): Aplicação da legislação e regulação 
e alternativas - Nutrientes - Alemanha. 1° Simpósio  
MAUI Brasil-Alemanha, Meio Ambiente Urbano e  
Industrial, Curitiba, 26.03.2014.

Neuffer, D. (2014): Produção de Biogás em Santa  
Catarina. Vortrag im Rahmen einer Veranstaltung 
bei der Förderinstitution  FAPESC, Florianópolis, 
09.09.2014.

Neuffer, D. (2014): Internationaler berufsbezogener 
Master-Studiengang „Kommunaler und Industrieller 
Umweltschutz / MAUI“ der Universität Stuttgart. Vor-
trag im Rahmen der Veranstaltung Internationalisie-
rung von Weiterbildungsstudiengängen bei der Inter-



46

Institute for Sanitary Engineering, Water Quality and Solid Waste Management

Poster

2015
 

Bachmann, A., Getta, M., Reichel, F., Schlichtig, B. and 
Dittmer, U. (2015): Simplified estimation of ground-
water-sewer interactions – Comparing GIS operations 
and modelling. 10th International Conference on Ur-
ban Drainage Modelling, Poster Presentation, Québec, 
Kanada, 197-201, 20.-23.09.2015.

Bachmann, A., Getta, M., Reichel, F., Schlichtig, B. 
and Dittmer, U. (2015): Vereinfachte Abschätzung 
der Interaktionen zwischen Grundwasser und Kanal-
netz - Ein Vergleich zwischen GIS-Operationen und 
Grundwassermodellierung. 5. Aqua Urbanica und 90. 
Siedlungswasserwirtschaftliches Kolloquium: Wasser  
Schutz Mensch. ISBN: 978-3-8356-7292-5, Poster 
Presentation, Stuttgart, Stuttgarter Berichte zur 
Siedlungswasserwirtschaft, Band 225, 237–348, 07.-
08.10.2015.

Bachmann, A., Schlichtig, B., Dittmer, U., Haas, U. 
and Besier, H. (2015): Online Qualitätsmessungen zur  
Unterstützung einer integralen Abflusssteuerung 
im Kanalnetz. Poster zur INIS-Statuskonferenz,  
Hamburg, 20.-21.01.2015.

 
Ferreira, C. R., Neuffer, D. and Feilstrecker, M. (2015): 
Comparison between the German’s and the Brazilian’s 
laws for renewable energy and the possibilities of im-
provements. 7th German-Brazilian Symposium for 
Sustainable Development, Heidelberg, 204, 04.10.-
10.10.2015.

Ferreira, J. C. R., Amaral, K. and Neuffer, D. (2015): 
Evaluation of the use of Powder Activated Carbon for 
removal of Emerging Micropollutants from Wastewater. 
7th German-Brazilian Symposium for Sustainable De-
velopment, Heidelberg, 114, 04.10.-10.10.2015.
Heim, S. (2015): Optimierung biologischer Filter von 
Schwimm- und Badeteichen. 29. Trinkwasserkolloqui-
um des Forschungs- und Entwicklungsinstituts für In-
dustrie- und Siedlungswasserwirtschaft sowie Abfall-
wirtschaft e.V. (FEI), Stuttgart, 26.02.2015.

 
Krauß, M., Seitz, L., Burkert, M., Feng, K., Kuch, B., 
Steinmetz, H. and Wieprecht, S. (2015): Safe Drin-
king Water in Naban River Watershed National Natural 
Reserve(NRWNNR) 1 - Measures. 29. Trinkwasser- 
kolloquium, Stuttgart, 26.02.2015.

Otto, N. and Kamdideh, S. (2015): Flotationsabschei-
dung. Poster zum Tag der Wissenschaft, Universität 
Stuttgart, 20.06.2015.

Polak, S. P., Neuffer, D., Kolicheski, M. and Menzel, U.  
(2015): Phosphorus and fluorine removal from an 
acidic effluent of mining by chemical precipitation 
using calcium. 7th German-Brazilian Symposium for 
Sustainable Development, Heidelberg, 118, 04.10.-
10.10.2015.

Schoenberger, C. and Neuffer, D. (2015): Compara-
tive Analysis of Reward Sanction Instruments and their  
Application in Brazil and Germany. 7th German- 
Brazilian Symposium for Sustainable Development, 
Heidelberg, 206, 04.10.-10.10.2015.

Smirdarle, B. and Neuffer, D. (2015): Comparing 
Drinking Water Reservation Systems between Brazil 
and Germany. 7th German-Brazilian Symposium for 
Sustainable Development, Heidelberg, 119, 04.10.-
10.10.2015.

Wessling, C. S. and Neuffer, D. (2015): Comparative 
evaluation between Brazilian and German procedures 
regarding permission to discharge wastewaters in ri-

nationalen DAAD Akademie, Bonn, 12.-13.05.2014.
 

Peña Muñoz, K. (2014): Energy balance and Life Cycle 
Assessment as a decision making tool for assessing 
sludge management concepts in emerging econo-
mies. 2nd IWA Specialized International Conference 
ecoSTP2014. EcoTechnologies for Wastewater Treat-
ment Technical, Environmental & Economic Challen-
ges, Verona, Italy, 24.06.2014.

Platz, S. (2014): Charakterisierung, Abtrennung und 
Nachweis von Pulveraktivkohle in der Siedlungswas-
serwirtschaft, Gastvortrag an der Technischen Univer-
sität Berlin, 19.09.2014.

Platz, S. (2014): Separation of suspended powdered 
activated carbon by small-diameter hydrocyclones. 
IWA Specialist Conference on Advances in Particle Sci-
ence and Separation: from mm to nm scale and be-
yond, Sapporo, Japan, 15.-18.06.2014.

 
Reinhardt, T. (2014): Rückgewinnnung von Phosphor 
in der kommunalen Abwasserreinigung. 14. Benshei-
mer Abwasser-Symposium, Bensheim, 04.06.2014 

 
Steinmetz, H. (2014): Resource Oriented Sanitation. 
WISA Biennial Conference & Exhibition 2014. Water 
Innovation, Mbombela, Südafrika, 25.-29.05.2014.

Steinmetz, H. (2014): Energieeffizienz in der Abwas-
serentsorgung. 29. BWK Bundeskongress, vom Bächle 
zum Strom, Wasser und Energie, Freiburg im Breis-
gau, 19.09.2014.



47

Chair of Sanitary Engineering and Water Recycling

o. Prof. Dr.-Ing. Heidrun Steinmetz

Phone:  +49 (0)711/685-63723 
Fax:  +49 (0)711/685-63729
E-Mail:  heidrun.steinmetz@iswa.uni-stuttgart.de

Secretary´s office

Renate Schill

Phone:  +49 (0)711/685-63711
Fax:  +49 (0)711/685-63729
E-Mail:  renate.schill@iswa.uni-stuttgart.de
 
Dörte Hahn

Phone:  +49 (0)711/685-63721
Fax:  +49 (0)711/685-63729
E-Mail:  doerte.hahn@iswa.uni-stuttgart.de

Wastewater Technology 

Dipl.-Ing. Carsten Meyer, Reg.Baumeister

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

Industrial Water and Wastewater Technology 

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

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

Urban Drainage 

Dr.-Ing. Ulrich Dittmer, Akad. Oberrat

Phone:  +49 (0)711/685-69350
Fax:  +49 (0)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 (0)711/685-65423
Fax:  +49 (0)711/685-63729
E-Mail:  ralf.minke@iswa.uni-stuttgart.de

Contact
vers. 7th German-Brazilian Symposium for Sustainable 
Development, Heidelberg, 196, 04.10.-10.10.2015.

Wasielewski, S., Pittmann, T., Rott, E. and Minke, R. 
(2015): Treatment methods for detoxification of indus-
trial waste water under tropical conditions. Poster bei 
Final Conference on concepts for industrial wastewater 
treatment and industrial zones management, Vietnam 
National University of Science, Hanoi, 01.12.2015.

2014
 

Drenkova-Tuhtan, A., Meyer, C. and Steinmetz, H. 
(2014): Recovery of phosphate with magnetically  
separable particles. Poster zum 35. Assistententreffen  
der deutschsprachigen Siedlungswasserwirt-
schaftlichen Institute, Université du Luxembourg,  
Luxembourg, 29.08.2014.

 
Krauß, M. and Beyer, P. (2014): Auswirkungen ver-
schiedener Trinkwasserpreismodelle auf die Kosten 
für Haushalte innerhalb einer ausgewählten Sied-
lungsstruktur. 28. Trinkwasserkolloquium - Zukünftige 
Herausforderungen für die Wasserversorgung - Vom 
Klimawandel über die Demografie bis hin zur Organi-
sation, Stuttgart, 13.02.2014.
Pittmann, T., Minke, R. and Steinmetz, H. (2014):  
Integriertes Abwasserkonzept in Industriezonen (AKIZ) 
am Beispiel der Industriezone Tra Noc in Vietnam.  
Poster zur 128. Versammlung der GDNÄ, Mainz, Sep-
tember 2014.

Vogel, A., Platz, S., Vu, T., Kern, F., Menzel, U. and 
Gadow, R. (2014): Thermal behaviour of powdered 
activated carbon and sewage substances after the 
separation by a combined electrocoagulation and  
eletroflotation process. Poster anlässlich des GEFTA-
Symposiums Berlin 2014, Thermal Calorimetry in  
Industry and Research, Berlin, 16.-19.09.2014.

Wasielewski, S., Minke, R. and Steinmetz, H. (2014): 
Gemeinsame Behandlung von Schmutz- und Schwarz-
wasser sowie Co-Substraten mit anschließender Stick-
stoffgewinnung. Poster zur 128. Versammlung der 
GDNÄ, Mainz, September 2014.



48

Chair of Sanitary Engineering and Water Recycling

The department „Wastewater Technology” teaches, researches and advises on the various areas of 
municipal wastewater treatment

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

Wastewater Technology

Research topics:

•	Nutrient	 recycling	 and	 wastewater	
reuse

•	 Energy	 potential	 of	 wastewater	
treatment plants

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

cropollutants
•	Biological	hydrogen	production
•	Nanotechnology	 for	 wastewater	

treatment
•	 Fixed-bed	 processes	 for	 biological	

wastewater treatment (e.g. trickling 
filters)

•	Wastewater	disinfection
•	 Process	and	plant	optimisation
•	Membrane	processes	for	wastewater	

treatment
•	 Treatment	 of	 process	 water	 from	

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

and resource-economical urban wa-
ter management

•	Oxygen	transfer	rate	measurements
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Research

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

Motivation: 
Little is known that in sewer systems a potential of 
danger exists for explosions. In these subterranean 
systems explosive material mixtures can originate, 
for example, from running out petrol or from inlets of 
cleaning agents from households. Already small quan-
tities of these materials can evaporate and generate 
an atmosphere capable of explosion. But even in nor-
mal use a dangerous aggregation from explosive sub-
stances 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 
situations 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 detectionsystem 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 sewer 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 biogas gas plants. Besides,  
further miniaturization of the technology may allow 
an application as portable warning device for rescue  
service in the emergency help.

Application of granular activated carbon for the 
removal of persistent organic micropollutants 
(POPs) in continuously backwashed filters 

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

As a process alternative, granular activated carbon 
(GAC) could be applied instead of the powdered one. 
It partly shows comparable adsorptive effects and is 
applied in a fixed bed, which is passed by biologically 
treated wastewater. The loaded activated carbon will 
be replaced by a new one and externally regenerated,  
e. g. no precipitation or flocculation is needed for 
this technique. The application of existing rapid sand  
filters, in which sand can be replaced by granular  
activated carbon as a filter material, is a promising 
method, which is efficient and inexpensive. 

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

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

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

The laboratory tests include the selection of a suita-
ble granular activated carbon based on selected sum  
parameters such as DOC (Dissolved Organic Carbon) 
and SAC (spectral adsorption coefficient). With these  
parameters it should be possible to estimate the  
adsorption rate and maximum load of the different  

Funding 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
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Funding Institution:
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Prof. Dr.-Ing. H. Steinmetz
Dipl.-Ing. Peter Maurer
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Project partner:

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

Duration:

01/2012 - 06/2014

Figure:	Schematic	of	a	continuously	backwashed	filter

investigated GACs. Further aspects are desorption  
behaviour of micropollutants as well as the maximum 
feed rate, flow velocity and abrasion resistance. The-
se investigations will be carried out on small lab-scale  
columns filled with granular activated carbon. 

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

In case of a successful verification, that such a system 
could be implemented in practice under economically  
reasonable conditions, an efficient and inexpensive 
method for the removal of micropollutants on small 
and medium-sized sewage treatment plants would be 
available. A major advantage would be that a majority 
of the required equipment, such as various filter sy-
stems already exist on most sewage treatment plants 
and just have to be modified or supplemented by fil-
ter cells. This could reduce the necessary investment  
costs for an additional treatment step significantly.
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Recovery of phosphate from wastewater and 
process water with reusable magnetically sepa-
rable ion-exchange 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 natu-
ral mineral reserves are depleting steadily and their 
quality deteriorates progressively. Products with high-
er content of impurities, such as toxic heavy metals 
or radioactive pollutants, are becoming more com-
mon on the fertilizer market. In addition, the natural 
rock deposits are concentrated only in a few countries 
worldwide and this fact can be identified as a glo-
bally 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 reduce its import 
dependency und stimulate the development of techno-
logies which are able to recover phosphate from varia-
ble sources (Resource Conservation Programme of the 
Federal Government, 2013). Therefore, the awareness 
to recover phosphate from secondary sources, such as 
wastewater, has arisen 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 technolo-
gies, this research project proposes an alternative 
idea to use magnetic ion-exchange particles for the 
simultaneous removal and recovery of phosphorus 
directly from wastewater effluents, assuming that no 
earlier phosphate elimination takes place. The deve-
loped composite microparticles (20-25 µm) consist of  
superparamagnetic nanosized magnetite particles 
which are enclosed in a SiO2 matrix, providing the  
magnetic properties of the adsorbers. The surface 
area of the magnetic carriers is modified with a phos-
phate selective ion-exchanger material. The magnetic  
sorbents are dispersed in wastewater, where selective 
phosphate removal takes place, and the P-loaded par-
ticles are then extracted from the water via magnetic 
separation. In a suitable washing solution the valuable 
phosphate can be desorbed from the particles, con-
centrated 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 
phosphate elimination (down to µg/L trace concen-
trations) and its subsequent recovery, thus being an 
attractive option for substitution of the conventional 
P-elimination through chemical precipitation or EBPR 

processes. The goal of the project “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.
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EXPOVAL
Transfer-oriented research and de-
velopment in the field of wastewater  
- Validation of design rules on full-scale plants -  
Subgroup 3: Trickling Filters

Trickling filters are an appropriate wastewater treat-
ment process above all in regions with limited energy 
resources and a difficult infrastructure. They are ro-
bust, operationally stable, and given favorable topo-
graphic boundary conditions, can be operated almost 
without electric power. Trickling filters can meet the 
requirements associated with extensive nitrification, 
but can also be used if the water is being used for 
irrigation purposes and the N and P nutrients are to 
remain in it
The main goal of the project is to develop and vali-
date a practicable design algorithm for planning and 
dimensioning trickling filter carbon removal and partial  
nitrification systems for use in both hot and cold  
climatic zones. In addition, practical instructions rela-
ting to trickling filter operation in other climatic zones 
are being drafted.
Alongside the impact of temperature elevated salt con-
tent is also being taken into account; the limits of the 
use of the trickling filter process are to be defined too. 
To this end, a decision matrix containing all the rele-
vant quantities (e.g. volumes, overall height, flushing 
power, etc.) needed to ensure optimum use of the 
trickling filters in other climates, is to be drawn up. 
The matrix is to take into account purification targets 
(especially if departures from German standards are 
involved), ascertainment of the values to be monito-
red (combined sample, composite samples, statistical 
mean values, etc.) and criteria for the selection of  
packing material.

Operating sequences:
• Validation strategy: Results derived from various 
tests are to be validated by extensive data samples, 
measurements and analyses relating to industrial- 
scale trickling filter systems.
• Collection of existing data: The existing data  
required for the validation process are to be collected 

Figure	1:	Schematic	of	a	trickling	filter	(left)	and	idealized	carbon	removal	and	nitrogen	transformation	over	the	
height	of	a	trickling	filter	(right)

Projekt-Homepage: www.expoval.de

from selected trickling filter system sites, and then 
viewed and evaluated.
• Measurement campaigns: Intensive Media check at 
trickling filter in Georgia (Photo: GEA 2H) measure-
ment campaigns (e.g. Dubai, Managua, Batumi) are to 
be carried out on several industrial-scale trickling filter 
systems and on one semi-industrial trickling filter.
• Data evaluation and trickling filter assessment: The 
data pool thus acquired is to be evaluated and the  
performance of the trickling filters examined is to be 
assessed on the basis of guide parameters.
• Validation process: The existing planning, design 
and operating recommendations are to be extended to  
cover trickling filter systems used in other climatic 
conditions by comparing and supplementing the re-
sults derived from semi-industrial trials with industrial- 
scale data and readings relating to plants in service.

Fig.2:	Media	check	at	trickling	filter	in	Batumi	(Georgia)
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BIBS - Exporting Vocational Training in Urban 
Water Management to India

The overall objective of the project is to develop a su-
stainable German-Indian partnership assigned with 
the task to train employees working in the field of  
environmental technology. During the course of the pro-
ject vocational training modules have been developed  
for training in Indian urban water management based  
on training needs analysis conducted with Indian  
industries and water treatment plant operators. Based 
on the survey and feedback it was decided to develop 
a modular training course so that the companies have 
the flexibility to choose the required courses thus also 
reducing the training expenses. 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 trai-
ning 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 wor-
kers as well as first year students with a basic know-
ledge of craftsmanship skills who will receive qualifica-
tion and further training on site in the following fields: 
Transport, treatment and distribution of drinking water 
and transport and purification of wastewater.

Figure.: ServLab- Training

Figure.:Physical Model

Funding Institution:

Bundesministerium für Bildung und Forschung

Contact:

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

Project partner:

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

Duration:

06/2013 – 5/2016

Figure.:Training of the Indian trainers at ISWA

Figure.:BIBS modular curriculum

Figure: Title page of the publication ‚Modernizing  
Vocational	Education	and	Training	in	Water	Management‘
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NoNitriNox - Design and operation of resource  
and energy efficient wastewater treatment 
plants with targeted prevention of environmental  
harmful emissions 
(joint research project: subproject 2)

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

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

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

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

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

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

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

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

oriented learning systems increases the efficiency of 
learning.

Funding Institution:

GIZ – Festo Didactic 

Contact:

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

Project partner:

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

Duration:

07/2011 – 12/2015
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Phosphorus recovery from industrial and  
municipal wastewater with a fluidized-bed- 
reactor

Phosphorus recovery from wastewater has drawn  
intensive attention in recent years. Crystallization of 
the wastewater-containing phosphorus as struvite 
(MAP, MgNH4PO4•6H2O) with the fluidized bed reactor 
(FBR) is a promising phosphorus recovery technology 
because large MAP particles can be directly produced 
and used as fertilizer. Based on this background, this 
project was started in February 2012. The overall pro-
ject aim is to get a profound understanding of MAP 
crystallization and aggregation processes in the FBR, 
and to implement this technology to recover phospho-
rus from industrial and municipal wastewater as large 
MAP particles.
To achieve the project aim, two 3.3 L transparent lab-
scale FBRs of different shapes were designed and built. 
Series of experiments with the FBRs were conducted 
using synthetic wastewater, wastewater from the 
Treatment Plant for Education and Research (LFKW), 
industrial wastewater from the dairy plant Campi-
na Heilbronn, and filtrate of the pretreated digested 
sludge from Offenburg wastewater treatment plant. 
Spherical struvite pellets with diameters of 3 to 4 mm 
were produced from both synthetic and real wastewa-
ter. The reactor design and the operating conditions 
including pH, superficial velocity, duration etc. had  
significant influences on the morphology and strength 
of the produced struvite pellets.

Figure: MAP pellets produced from LFKW wastewater (left), industrial wastewater (middle) and pretreated- sludge 
filtrate	(right)
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Simultaneous mobile nutrient recovery and  
mobile sludge dewatering on sewage treatment 
plants

The industrialisation of agriculture and a steadily grow-
ing population have significantly increased our need 
for phosphorus. However, phosphorus will become  
increasingly scarce over the coming decades because  
it is almost exclusively obtained through the un- 
sustainable practice of mining geogenic phosphorus 
deposits. Furthermore, contamination through heavy 
metals such as cadmium and uranium is reducing the 
quality of phosphorus ores. The necessity for phos-
phorus recovery results also from the commercial 
and economic dependence of the country. Germany is 
100% dependent on the import of phosphorus.

Although sewage sludge has the greatest phosphorus 
recovery potential of all organic waste in Germany, 
concerns relating to the protection of soil and water 
have made the agricultural use of sewage sludge con-
troversial and have initiated a search for alternative 
phosphorus recovery methods. In order to deal with 
phosphorus reserves sustainably, the Federal Ministry 
of the Environment is developing a new regulation 
for phosphorus recovery. The main aim is to prohibit 
the burning of sewage sludge if it contains a certain 
amount of phosphorus. 

Increasingly, operators of sewage treatment plants 
turn to external service providers for mobile sludge 
dewatering in order to save additional CAPEX. A  
mobile sludge dewatering campaign could represent 
an approach to developing the potential for phospho-
rus recovery. The aim of the project is to develop a 
mobile system that enables the recovery of nutrients, 
particularly phosphorus, contained within wastewa-
ter and sewage sludge. This mobile nutrient recovery  
system should be linked to mobile sludge dewatering 
but should also be suitable for stationary dewatering.

Figure:	Daily	concentrations	of	total	phosphorus	and	orthophosphate	phosphorus	in	inflow	and	outflow	of	a	mu-
nicipal wastewater treatment plant determined during a measuring campaign 
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Pilot plant large-scale phosphorus recovery 
(MAP) from sewage sludge of wastewater treat-
ment plants with simultaneous elimination of 
phosphate by iron salts 

Phosphorus is almost exclusively recovered by ex-
ploiting geological deposits, leading to a reduction 
of mineral rocks and thus is contradictory to the un-
derstanding of sustainability. Therefore, alternatives 
to the production of phosphorus from phosphate ore 
have been investigated since some years. Considering 
the organic municipal wastes in Germany, it is obvious 
that the highest potential for recovery is in sewage 
sludge.
The direct application of sewage sludge on agriculture 
is debatable, as the sludge is a sink for the organic and 
inorganic pollutants contained in the wastewater. The 
federal land Baden-Württemberg follows up the sprea-
ding of sewage sludge for agricultural application due 
to reasons of prevention and sustainable protection of 
soil and groundwater. In addition, research has shown 
that the phosphorus contained in the sludge is partially 
hardly available for plants, which results in debatable 
efficiency of fertilizer.
At the Institute of sanitary engineering, water quali-
ty and solid waste management of the University of 
Stuttgart in cooperation with the IB iat-engineering 
consultancy, Stuttgart, the so-called „Stuttgart Pro-
cess“ has been developed for phosphorus recovery 

from anaerobically stabilised sludge as magnesium 
ammonium phosphate (MAP, Struvite). The process is 
distinguished by the fact that municipal sewage sludge 
from wastewater treatment plants with simultaneous 
phosphate elimination with iron salts could be used 
without any changes in the process of wastewater pu-
rification (e.g. bio-P mode). The resulting product MAP 
can be applied, for example, directly as fertilizer in 
agriculture.
The procedure has been developed in the years 2003 
and 2004 and tested in laboratory scale. Based on the-
se experiments, a semi-technical pilot plant (reactor 
volume approx. 1 m³) has been operated after the 
„Stuttgart Process“ for phosphorus recovery. It has 
been shown that the process can run in half technical 
scale with stable characteristics.
The interest in the large-scale implementation of tech-
nologies for phosphorus recovery has increased in 
particular due to shortage of natural easily available 
phosphorous deposits and with the increasing phos-
phorus prices.
For the technical implementation of the „Stuttgart 
Process“ one of the wastewater treatment plants of 
the association of treatment plants of the region Of-
fenburg has been selected as the location of the pilot 
plant. The expansion capacity of the wastewater treat-
ment plant is about 200,000 P.E., with about 160,000 
connected P.E. The pilot plant is dimensioned by the 
plant designer in a way to treat a partial flow of sewa-

Figure: Process scheme „Stuttgart procedures“ of the MAP pilot plant to the phosphorus recovery system on the 
WWTP Offenburg
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ge sludge with an approximate equivalent of 5,000-
10,000 P.E. Iron salts are used as precipitants agents 
for the elimination of phosphorous in the wastewater 
treatment plant.
The pilot plant is installed in a building which was for-
merly used for drying sewage sludge. The operation 
of the pilot plant is in batch system. A charge is about  
11 m³ digested sludge as the starting basis for the fur-
ther steps. The pilot plant consists of two batch tanks, 
a sedimentation tank and a chamber filter press as 
well as holding tanks and dosing equipment for the 
operational resources. In the batch tank 1 dissolution 
of sewage sludge is carried out. After the dissolution 
step, solid / liquid separation takes place. The dissol-
ved digesting sludge is mixed with a stock solution of 
polymer and process water in the feeding line leading 
to the chamber filter press. The digested slurry filtrate 
from the chamber filter press is transferred to the 
batch tank 2. The complexation, the neutralisation and 
the phosphorus precipitation of digested slurry filtrate 
will be carried out in batch tank 2. After the precipita-
tion, the P recyclate is retrieved and dried in a further 
step in the process.
On the 18th of November 2011, the official commis-
sioning of the MAP pilot plant was launched by the 
Minister of Environment, Franz Untersteller.
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Energy potential study for the municipal waste-
water treatment plants in Baden-Württemberg

Wastewater treatment plants are usually the biggest 
energy consumer in municipalities with an energy  
demand of approx. 20 % of the total municipal energy  
demand. Therefore it suggests itself to check this sec-
tor for possible savings. Then again it is possible to 
produce biogas by digesting sewage sludge, which can 
then be converted into electricity and heat by the use 
of a combined heat and power plant. From economic 
as well as ecological aspects it should be the aim to 
reduce the energy consumption and to increase the 
production of electricity.

However, it should also be considered that increasing 
requirements regarding the effluent quality of waste-
water treatment plants, e. g. the removal of micropo-
llutants or the recovery of resources from wastewater 
or sewage sludge, usually lead to a higher total energy 
demand of the wastewater treatment plant.

The aim of the project was to compile an energy po-
tential study for the municipal wastewater treatment 
plants in Baden-Württemberg. The main task was to 
look at the energy management of wastewater treat-
ment plants in its entirety, both the sector energy con-
sumption and the sector energy production. On the 
one hand the usable energy potentials based on the 
present situation should be described, on the other 
hand an outlook on future requirements of the energy 
management of wastewater treatment plants should 
be given.

To do so the data from the ‘DWA-Leistungsvergleich 
2013’ for Baden-Württemberg as well as 62 energy 
analyses were evaluated, which have been conducted 
on wastewater treatment plants in Baden-Württem-
berg. These energy analyses were kindly provided by 
the operators of the treatment plants.

The result was supposed to be a guideline, which is 
compliant with the eco-political aims of the federal  
state of Baden-Württemberg. With the help of  
theoretical basic information and practical advice this 
guideline is supposed to support municipal policy- 
maker, authorities, planners and operators of waste-
water treatment plants to both identify the energetic  
optimization potential and implement it during the 
operation as well as during the planning phase. The 
recommendations were not referred to single waste-
water treatment plants, but it was tried to ensure a 
transferability of the results to a multitude of waste-
water treatment plants.

Funding Institution:

Ministerium für Umwelt, Klima und Energiewirt-
schaft Baden-Württemberg

Contact:

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

Project partner:

Weber-Ingenieure GmbH, iat – Ingenieurberatung 
für Abwassertechnik GmbH, WiW – Wupperverband 
für integrale Wasserwirtschaft mbH

Duration:

06/2014 - 10/2015

Figure:	Cover	page	of	 the	guideline	 ‚Energieeffizienz	
auf	Kläranlagen‘
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Support for planning and conduction of a 
measurement campaign - Evaluation of data as 
a basis for wastewater management concept  
establishment in Stara Pazova, Serbia

The project ’’Support for planning and conduction of a 
measurement campaign - Evaluation of data as a basis 
for wastewater management concept establishment in 
Stara Pazova, Serbia’’ is a follow up project of the pro-
ject ’’Analysis of the wastewater, biomass and energy 
management in the municipalities of Stara Pazova and 
Indjija, Serbia’’.  
The selection of appropriate wastewater management 
concepts and the implementation of adapted and  
sustainable technical solutions represent a major  
challenge. During the planning process local conditions 
must be considered with great caution and must be 
appropriately understood. Thus, besides collecting and 
analysing climate and terrain data, it is of great im-
portance to acquire the data of wastewater quantity 
and quality. Without having an adequate data base for 
a given local condition, newly built wastewater treat-
ment plants may be under- or oversized. This may 
lead to an insufficient treatment performance and/or 
increased associated costs.
This project primarily aimed at supporting the Serbi-
an neighbouring municipalities Stara Pazova and Ind-
jija to plan and conduct a wastewater measurement  
campaign and to evaluate obtained data. An additional  
aim of the project was to help municipalities to 

make the right decisions regarding the wastewater  
treatment technologies to be used in the subsequent 
planning process. 
The study showed that wastewater in the CSR may be 
classified as “weak” to “medium” polluted. This refers 
to diluted wastewater flows which is caused by the high 
infiltration rate (QInf = 83%QWW). Average BOD/COD 
ratio is 2, which is indicating plausible results and good 
degradability of wastewater. Furthermore, calculated 
inhabitant specific pollutants loads differ from the 
German technical standard ATV-DVWK-A-131, which 
is usually used as a reference standard for designing 
wastewater treatment plants in Serbia. Therefore,  
results of the study clearly indicate that effective  
design of WWTPs in Serbia requires consideration of 
local conditions and development of national design  
values. Meanwhile the German technical standard  
ATV-DVWK-A-131 may be used as a guideline how 
to perform necessary calculations of the input  
parameters. 

Figure: Laboratory work within the project’s measurement campaign

The project was sponsored by the State Ministry Baden-Württemberg and supported by the Ministry of the Envi-
ronment, Climate Protection and Energy Sector Baden-Württemberg.
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Impact of Wastewater Discharges on Water Qua-
lity - A Preliminary Study for Sustainable Water 
Management in the Danube River Basin (Serbia)

The EU Strategy for the Danube Region aims at im-
proving coordination and cooperation between the 14 
participating countries – the nine EU Member States: 
Germany, Austria, Hungary, the Czech Republic,  
Slovakia, Slovenia, Bulgaria, Romania, Croatia and the 
five non-EU countries: Serbia, Bosnia and Herzegovina, 
Montenegro, Ukraine and Moldova. Serbia plays an 
important role within the Danube Region, due to the 
fact that the Danube River flows in the total lengths of 
588 km (one fourth of its lengths) through Serbia and 
accounts for approximately 10% of the its catchment 
area. In addition, 97% of the Serbian territory belongs  
to the Black Sea catchment area. Consequently,  
almost all generated wastewater in Serbia reaches the 
Black See through the Danube River. 
Since 2000, Serbia has committed to harmonise its  
regulation with the EU Water Framework Directive (WFD)  
and has been recognised by the European Commission 
as a candidate status country since January 2014. One 
of the aims of the EU WFD is that the countries should 
achieve good ecological and chemical status of its  
rivers. In this regard Serbia has been facing difficulties 
given the fact that wastewater in Serbia is still insuf-
ficiently treated and as such discharged mainly to the 
Danube River as a final recipient. The project aimed at 
investigating the Danube River water quality which is 
an indicator or significance of wastewater discharges. 
These discharges are carriers of nutrients and organic 
trace elements. Within the scope of the project the 
Danube River water quality and sediments were colle-

cted upstream and downstream wastewater discharge 
of the ‘East Stream Region’ (Figure 1) and analysed 
in cooperation with the University of Novi Sad with  
regard to standard parameters, heavy metals and  
organic trace substances. Thus, the project additionally  
aimed at transferring knowledge.
The results of the project showed that despite the high 
dilution in the Danube, nutrients (particularly ammo-
nium and phosphate), heavy metals as well as organic 
trace substances (particularly caffeine, DEHP, TAED, 
ibuprofen, DHJ, 4-nonylphenol, bisphenol A and HHCB) 
were detected in the Danube. They originate from un-
treated municipal wastewater. Furthermore, PAHs and 
other pollutants were detected in sediment samples. 
Partially, the measured concentrations of nutrients, 
heavy metals and organic trace substances exceed the 
Serbian surveillance values and do not meet the requi-
rements of the EU Water Framework Directive.
The project was sponsored by the Ministry of the  
Environment, Climate Protection and Energy Sector 
Baden-Württemberg.

Figure:	Surface	water	sampling	locations	with	two	sewer	discharge	points,	Novi	Banovci	(U-upstream,	D-down-
stream from the regional collector discharge point; PS-1-wastewater sampling location)
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Analysis of the wastewater, biomass and energy 
management in the municipalities of Stara Pazo-
va and Indjija, Serbia

ISWA commits its work to fulfil the aims of the EU 
Strategy for the Danube Region. In this context, ISWA 
has initiated a cooperation project with the State Ba-
den-Württemberg and the Serbian government titled: 
’’Analysis of wastewater, biomass and energy manage-
ment’’. The study is conducted in the Serbian muni-
cipalities Stara Pazova and Indjija. The project was 
sponsored by the State Ministry Baden-Württemberg 
and supported by the Ministry of the Environment, Cli-
mate Protection and Energy Sector Baden-Württem-
berg.

Restructuring the water management sector in a  
sustainable way plays a major role in Serbia’s economic  
development. But the water management sector also 
depends on the continuous development of the sani-
tation systems countrywide. The aim of this project 
(preliminary study) was to propose a holistic mate-
rial flow management concept, which is focusing on 
wastewater treatment with integrated management of 
waste, biomass and energy flows in the selected case 
study region. In order to ensure sustainable develop-
ment of the case study region as well as the Danube 
Region, the conceptual proposal aims at minimizing 
negative environmental impact on the recipient - the 
Danube River. Furthermore, the outcomes of the stu-
dy are meant to serve as a recommendation for other 

countries in the Danube basin. A second aim of the 
project was to develop a start-up document which may 
serve as a basis of diverse EU call for projects. 
Available organic flows in the case study region  
(organic municipal waste, agricultural residues) are 
currently being disposed of on a landfill and many  
illegal dumping sites, buried on fields, burned or in 
any case treated inadequately, deteriorating the envi-
ronment and creating health risk to the local populati-
on. Closing the management principle of the available 
organic material flows with by-product of wastewater 
treatment (sewage sludge) would result in regional  
added value creation (energy and fertiliser generation).
Besides proposing possible wastewater management 
scenario (Figure 1), the study indicated that the case 
study region has a significant potential to produce 
green energy from locally available organic flows by 
integrating them with wastewater management sector 
(Figure 2).

Figure 1: Possible scenario – Water Balance of the Mu-
nicipality of Stara Pazova (2020)
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Figure	2:	Energy	balance	–	Scenario	2
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Dipl.-Ing. C. Meyer, Regierungsbaumeister

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

Scientists

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

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

Dr.-Ing. Juliane Gasse

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

Dipl.-Ing. Martina Hertel

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

Dipl.-Ing. Cristina Monea

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

Dipl.-Ing. Volker Preyl

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

Dipl.-Ing. Michael Seeger 

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

Dipl.-Ing. Tobias Reinhardt

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

Zaheer Ahmed Shariff, M.Sc. 

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

Stipendiary

Pengfei Wang, M.Sc.

Phone:  +49 (0)711/685-69739
Fax:  +49 (0)711/685-63729
E-Mail:  pengfei.wang@iswa.uni-stuttgart.de
 

Laboratory

Team leader:
Heidi Hüneborg

Phone:  +49 (0)711/685-63728
E-Mail:  heidi.hueneborg@iswa.uni-stuttgart.de

Technical staff

Harald Duvinage
Bärbel Huber
Harald Müller

Meanwhile quittet:

Dr.-Ing. Demet Antakyali, M.Sc.
Jovana Husemann, geb. Cosic, M.Sc., M. Eng.
Lisa Magnusson, M.Sc.
Karen Mouarkech, M.Sc.
Kristy Peña Muñoz, M.Sc.

Contact
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It will all come out in the wash

Industrial Water and Wastewater Technology

Research topics:

•	 Process	 and	 production	 integra-
ted environmental protection

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

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

•	Advanced	 oxidation	 processes	
(AOP) for removal of persistent 
substances and for disinfection 
purposes

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

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

•	Aerobic	and	anaerobic	degradati-
on tests

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

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

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

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

Further emphasis of ours is the treatment of leachate 
of landfills using biological and chemical-physical pro-
cesses. For example we are developing adaptable  
modular processes for the aftercare operations of land-
fills at reduced leachate levels and toxic concentrations.  
Therefore the use of carbon adsorption processes  
and membrane processes play an essential role in our 
work. As an alternative to those techniques, advanced 
oxidation processes (AOP) become more established 
and are thus also part of our research, especially pho-
tocatalytic treatment of water and wastewater with ti-
tanium dioxide. Here at the IWT department we also  
deal with topics such as water and waste recycling  
as well as saving resources. Exemplary is our research 
project „Development of a process for the production 
of bioplastic at municipal wastewater treatment plants.

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

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

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

The master’s degree “MAUI – communal and 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 Universitiy of Stuttgart 
„WASTE - Air Quality Control, Solid Waste and Waste 
Water Process Engineering“ the possibility to get the 
Double Master Degree. Together a study plan was de-
veloped for both programs. Therefore from August/
September 2016 an exchange of students in both 
countries can occur.
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Research

Photocatalytic active coating for energy efficient 
water treatment in model-based reactors

Photocatalytic water and wastewater treatment is a 
promising technology for oxidation and removal of or-
ganic pollutants, which is however not yet practically 
established in a large scale. During the photocataly-
tic process, reactions occur similar to photosynthesis 
through stimulation with luminous energy. Suitable 
photocatalysts could be semiconductors, where the 
energetic resistance of the band gap can be overcome 
by UV radiation. This can lead to an electron transfer 
causing electron-hole pairs, which initiate redox reac-
tions at the surface. The hereby generated hydrogen 
and hydroxyl radicals are able to oxidize or reduce pol-
lutants in water. 

Major tasks of this joint project are the development 
and improvement of TiO2 photocatalysts immobilized 
on ceramic substrates. Therefore at the ISWA the pho-
tocatalysts can be tested with different types of water 
and wastewater in continuously running small scale 
experimental plants. Operating and illumination para-
meters are varied to better estimate their influences 
in the design of new reactors. One objective of this 
project is the development of multifunctional coating 
layers with outstanding durableness and a large pho-
tocatalytic active surface. In addition selective doping 
is used to possibly shift the effect of light absorption 
from the UV into the VIS area for a more efficient uti-
lization of sunlight for water treatment. 

Funding Institution:

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

Contact:

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

Project partner:

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

Duration:

10/2014 - 09/2016

Figure:	Experimental	setup	for	photocatalyst	testing

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

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

Contact:

Prof. / Universidade Regional de Blumenau   
Dr.-Ing. Uwe Menzel 
Dr.-Ing. Sebastian Platz
Dipl.-Ing. Bettina Krucker

Project partner:

Institute for Manufacturing Technologies of Ceramic 
Components and Composites (IFKB), University of 
Stuttgart
novoflow GmbH Umwelt- und Filtertechnik, Rain am 
Lech
SAG Süddeutsche Abwasserreinigungs-Ingenieur 
GmbH, Ulm

Duration:

11/2015 - 10/2017

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 Stutt-
gart a successful detection of powdered activated car-
bon by thermogravimetry and helium pycnometrie was 
possible. To gain enough solids as sample for these  
analysis methods a suitable method for the enrich-
ment of activated carbon particles is required. Further-
more enrichment of other solids from suspensions 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 analytics 
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 pro-
ject. 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.
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Development of a detection method for the proof 
of activated carbon in wastewater effluents and 
other wastewater samples

Currently more and more urban wastewater treat-
ment 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 separation 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 microorga-
nism (active sludge) and COD.
This research project focuses on the development of 
a new quantitative detection method for the proof of 
activated carbon in wastewater effluents and other 
wastewater samples. Two possible methods have been 
identified for this purpose: Thermogravimetric analy-
sis (TGA) und Helium gas pycnometric analysis. First 
analyses with the TGA have been done since the year 
2010 already. But still there is a high demand to sim-
plify the handling and to increase the accuracy. Also 
the possibility to differentiate activated carbon and 
other organic solids by using the specific true density 
will be examined. For this purpose a Helium gas py-
cnometer will be used. Ultimately both methods will 
be compared against each other by giving their advan-
tages and disadvantages. 

Funding Institution:

Ministerium für Umwelt, Klima und Energiewirt-
schaft Baden-Württemberg

Contact:

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

Project partner:

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

Duration:

01/2015 - 05/2016

Figure: Thermogravimetric analysis und Helium gas pycnometer
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Funding Institution:

Umweltministerium Baden-Württemberg

Contact:

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

Project partner:

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

Duration:

07/2013 - 08/2015

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

State of the art for the removal of micropollutants 
and organic residues at this time is the application of 
activated carbon, where powdered activated carbon 
(PAC) is first getting mixed into conventionally trea-
ted wastewater and then subsequently removed again 
in sedimentation basins and flocculation filters after 
addition of precipitants and flocculation aids. This pro-
cess has been developed in the 1990’s at the ISWA 
in Stuttgart to remove reactive dyes from wastewater  
and is described as the AFSF-technique (adsorption- 
flocculation-sedimentation-filtration). However, dis-
advantages of this technique are e.g. large floor 
space requirements and high investment costs for the 
construction of mixing and settling tanks as well as 
expensive operational costs such as the usage of pre-
cipitants and flocculation aids. Thus, the benefit of the 
hydrocyclone technology compared to the AFSF-pro-
cess is the reduced space requirement, lower invest-
ment and running costs through reduced operational 
supplements as well as the modularity, which makes 
it particularly useful for many industrial applications.

The objective of this interconnected research project 
has been to develop and practically test an economic 
and efficient hydrocyclone system for the removal 
of powdered activated carbon loaded with micropol-
lutants from wastewater. Therefore a pilot plant with a 
scale of 10-20 m³/h is has been planned and provided 
by the company of Dürr to be installed at the wastewa-
ter treatment plant in Baden-Baden – Sinzheim. Be-
sides the energy consumption of the plant, operating 
parameters such as flow rate, head loss, separation 
efficiency, dosing amounts, impact of different types 
of PAC, etc. has been continuously analysed, evalu-
ated and optimized. Furthermore it has been investi-
gated, whether the choice of coarser PAC (> 20 µm) 
results in a quasi-complete separation. Additionally a 

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

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

fabric pile cloth filter provides by the company Mecana 
Umwelt GmbH, Switzerland, has been operated as last 
filter stage after the multi-hydrocyclone. Simultane-
ously, analysis of selected micropollutants has been 
conducted in order to compare the adsorption perfor-
mance of the different sorts of PAC.
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Funding Institution:

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

Contact:

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

Project partner:

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

Duration:

07/2012 - 07/2014

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

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

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

sieve openings need to be very fine consequently.
Facing the process related difficulties of the separa-
tion of loaded PAC, the project team identified the 
urgent need to look out for new treatment methods 
for the removal of in effluent streams remaining wa-
stewater particles, powdered activated carbon and 
microconstituents. The so-called process “electro  
accumulation” has been development. Basically electro- 
chemical processes such as electro coagulation, electro- 
phoretic deposition and electro flotation as well as 
magnetism have be used to separate wastewater  
particles such as activated sludge and powdered  
activated carbon. Depending on the applied current 
and voltage and the chosen electrode materials the 
different process take place in a certain order. Two 
test plants (laboratory and semi-industrial scale) have 
been tested for that purpose. Mainly iron, steel and 
aluminum electrodes have been tested. Contrary to 
expectations, given by zeta potential measurements 
of wastewater and PAC, the electrophoretic deposition  
almost did not occur. Instead electro coagulation 
and electro flotation seemed to be more promising. 
The magnetic separation was very week as the PAC 
products only contain a very small amount of ferro-
magnetic substances such iron, nickel and cobalt.
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The official inspection office, responsible for car-
rying out practical tests at different plants to en-
sure the reduction of hydrocarbon in wastewater 
containing mineral oil

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

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

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

Funding Institution:

Deutsches Institut für Bautechnik (DIBt), Berlin

Contact:

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

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

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

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

Contact:

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

Project partner:

Nationales Umweltschutzzentrum der Industrie
(SENAI) in Blumenau
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Contact
Prof. / Universidade Regional de Blumenau
Dr.-Ing. Uwe Menzel, Akad. Direktor

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

Scientists 

Dr.-Ing. Karen Amaral

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

Dr.-Ing. Andreas Grauer

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

Dipl.-Ing. Bettina Krucker

Phone: +49 (0)711/685-63803
Fax: +49 (0)711/685-63729
E-Mail: bettina.krucker@iswa.uni-stuttgart.de

Dr.-Ing. Daniela Neuffer

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

Dipl.-Ing. Nikolai Otto

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

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

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

Laboratory

CTA Silvia Brechtel

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

Meanwhile quittet:

Dipl.-Ing. Timo Pittmann

Science Day
A model of a flotation plant has been developed and 
accomplished to exhibit at the Science Day of the Uni-
versity of Stuttgart on 20.06.2015 and demonstrate 
the flotation process. Made of acrylic glass, all the 
relevant effects of mechanical flotation can be easily 
studied and comprehended. Flotation is a widely used 
technique in the wastewater treatment sector e.g. in 
the food and agriculture industry or for the manuf-
acturing and recycling of paper. In a flotation plant, 
particles, fibers and solids with a similar or a specific 
lower density than water can be separated. Attached 
air bubbles support the buoyancy force of the parti-
cles so that they rise to the surface where they can 
be skimmed. In mechanical flotation plants pumped 
air streams out at the bottom of the flotation tank 
the form of fine bubbles. The demonstration model 
is equipped with scum baffles and manual skimmer 
and can be operated in continuous or in batch mode. 
Amount and pressure of the inlet air can be controlled 
and regulated to adjust the process depending on the 
flotating materials and to enhance the separation ef-
ficiency. Furthermore, observing the movement of the 
air bubbles allows to follow the current conditions in 
the tank. The demonstration model has been attained 
lots of attention and great interest of the visitors and 
could be considered being exhibited again or getting 
integrated into the lectures and tutorials.

Mr.	 Prof.	 /	 Universidade	 Regional	 de	 Blumenau	 / 
Dr.-Ing.	Uwe	Menzel	and	Mrs.	Dipl.-Ing.	Bettina	Krucker	 
on	the	Science	Day	demonstrating	the	flotation	process.	
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Urban Drainage

Research topics:

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

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

•	 Treatment	of	highway	runoff
•	 Infiltration	 water	 manage-

ment
•	Monitoring	of	sewer	systems
•	 Interaction	of	sewer	systems	

and groundwater

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

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

Funding Institution:

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

Contact:

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

Project partner:

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

Duration:

01/2012 – 06/2016

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

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

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

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

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

B. Enhancing our facilities C. Designing the future

D. Overcoming barriers

Adaptive management of the urban water balance

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

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

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

stromwater management
C.4 management of sewer

infiltration

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

Figure:  
Topics and sub-projects of the joint project SAMUWA

The city – a hydrological system in change
Steps towards an adaptive management of the 
urban water cycle(SAMUWA)

Project homepage: www.samuwa.de

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

The joint research project SAMUWA is one of 13 pro-
jects of the German BMBF (Federal Ministry of Edu-
cation and Research) program “Intelligent and mul-
tifunctional infrastructure systems for a sustainable 
water supply and wastewater disposal” (BMBF-INIS) 
that will be executed in the years 2013-2016. 
The project was initiated and is coordinated by the 
department of urban drainage at the ISWA. Solutions 
leading from the static approaches in planning and 
operation of the urban drainage system to an adaptive 
and dynamic management shall be developed. The im-
plementation of the research project will be realised on 
four pilot areas in Wuppertal, Münster, Gelsenkirchen 
and Reutlingen that are characterised by different con-
ditions with regard to urban drainage and to topogra-
phic, geologic and urban conditions. In these areas the 
development of the cities and their infrastructure will 

be analysed in order to prepare a Best-Practice ca-
talogue for water sensitive urban design. Other part-
ners will develop guidelines as well as a simulator for 
discharge control in separate and combined sewer sys-
tems. The approach of planning urban drainage will 
be extended by considering moreover the urban water 
balance as well as assessing interactions of urban drai-
nage and ground water. Another project will combine 
urban drainage with urban and landscape planning and 
will produce a guideline for stormwater management 
and flood protection. Measures for the retention and 
infiltration of stormwater will be integrated into the 
development of urban and landscape planning in or-
der to achieve a water-sensitive development of cities. 
Another focus will be to analyse the organization of 
planning processes as well as their institutional frame-
work critically in order to develop adaptation options 
for planning practice and operational structures and 
processes. One result shall be a guideline concerning 
organisation and governance for planners and admi-
nistration in municipalities and authorities. Conside-
ring the communication of the project a pavilion will 
be designed and used at different events to get into 
contact with citizens and various stakeholders within 
the project areas with the aim of overcoming barriers 
between urban drainage, urban planning and urban 
development.
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In addition to the management and coordination of 
the research project, the ISWA is involved in two sub-
projects:
The ISWA is active in the subproject for implementing 
a prototype of a global real time control of the sewer 
system in Reutlingen. The ISWA supports the subpro-
ject leader InfraConsult with quality measurements in 
two combined sewer overflow tanks (CSO) in the com-
bined sewer system. Since August 2014 UV / Vis spec-
trometer probes are installed to gather online-quality 
data in the feed channel of the flow dividing structure 
of the CSO tanks (see figure 2). In 5-minute measure-
ment intervals suspended solids (TSS), chemical oxy-
gen demand (COD, filtered and total) and nitrate are 
measured. The data is checked, processed and ar-
chived in data management software. The aim of the 
measurements is a better understanding of the load 
specific processes in CSO tanks, support for the deve-
lopment of the control algorithms and an estimation of 
reduced emissions into the receiving water body. This 
will ensure a long-term functional verification of the 
global real time control of the sewer system.

Figure	2:	Spectrometer	probe	 in	flow	dividing	 struc-
ture	of	the	combined	sewer	overflow	tank	(Bachmann	
et al. 2015 a)

Furthermore the ISWA is working on a subproject infil-
tration and groundwater management in urban areas.
Defective sewer pipes often have a draining effect on 
groundwater and lower the groundwater level perma-
nently. After reduction of infiltration into sewer pipes 
as a result of sewer rehabilitation critical increases in 
groundwater levels can occur. This may lead to water-
logging and therefore cause damage of infrastructure 
and buildings. To prevent these possible negative ef-
fects of sewer system rehabilitation, areas in risk of 
waterlogging should be identified before implementa-
tion of rehabilitation measures. Thus, a methodology 
should be developed to identify areas in risk of critical 
groundwater rises after sewer system rehabilitation in 
order to give the municipalities the opportunity to plan 
alternative drainage measures before waterlogging oc-
curs. In close cooperation with the Emschergenossen-
schaft a methodology which enables municipalities to 
carry out preliminary investigations with existing data 
without having to build expensive and very costly and 
time consuming groundwater models was developed. 
The methodology was elaborated based on model-
ling results of a model area in the Emscher region. All 
operations are simple geostatistical and mathematical 
operations that can be carried out in geographic in-
formation systems (GIS) (see figure 3). Result of this 
project is an expert tool for municipalities how to carry 
out a first preliminary assessment of critical areas.

Process flow simplified GIS-Methodology

Figure	 3:	 Process	 flow	GIS-methodology	 for	 identification	 of	 sewer	 pipes	which	 could	 cause	 a	 critical	 rise	 of	
groundwater level in consequence of sewer system rehabilitation (Bachmann et al. 2015b)
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Research on the efficiency of innovative Storm-
water Treatment Facilities 

Stormwater sedimentation tanks are currently the 
most common methods when it comes to the treat-
ment of surface runoffs. Latest researches on their ef-
fectiveness lead to the conclusion though, that they 
are less effective than assumed. In view of the efforts 
in construction, as well as, the land consumption, the 
cost-value ratio of stormwater sedimentation tanks 
is rather unfavourable. In behalf of the Eigenbetrieb 
Stadtentwässerung (ESE), badenova AG & Co. KG de-
signed a new, inexpensive and space-saving type of 
construction.  Operating with a separate sewer sys-
tem, the surface runoff from the industrial park Frei-
burg Haid is treated with a stormwater treatment fa-
cility following the „Freiburger Modell“(RFM). It is the 
first industrially implemented structure of its type. In 
consequence, neither dimensioning standards nor con-
figuration parameters were available for the planning. 

The goal of the rainwater treatment is – due to the 
requirements of the Land Baden-Württemberg (LfU, 
2005) – the retention of 50% of the solids in the an-
nual rainfall. This aim was verified by CFD-Simulations 
during the planning process. The Database, including 
the appearance and properties of those suspended so-
lids, was supplied by the Institute for Sanitary Engi-
neering, Water Quality and Solid Waste Management 
(ISWA) from the University of Stuttgart (ISWA, 2009).
The target of the current investigation is to monitor 
the facility´s efficiency metrologically. Exceeding the 
evaluation of one facility, the results serve the purpose 
to gain universal knowledge about the effectiveness of 
other RFM type facilities. If the positive results of the 
numeric simulation will be proven by a pilot plant, a 
possibility for wider implementations would be attai-
nable. 

According to the current valid guidelines of the Land 
Baden-Württemberg, the objective of the estimation is 
the long-term average of solid retention. At the feder-
al level, the technical associations DWA and BWK are 
currently developing a uniform technical guideline for 
the treatment of stormwater and combined wastewa-
ter. Whereby, the Parameter AFSFein is being introdu-
ced as an evaluation criterion for emissions due to pre-
cipitation. It defines the solid fraction with a particle 
diameter < 63 µm. The limitation to the fine fraction 
is due to the fact that the finer particles are dispropor-
tionately loaded with pollutants such as heavy metals 
and polycyclic aromatic hydrocarbons (PAH). The Mi-
nistry of the Environment, Climate Protection and the 
Energy Sector Baden-Württemberg is considering the 
implementation of the parameter AFSFein as a criteri-
on for Baden-Württemberg as well. 

In addition to the overall efficiency of solid retention, 
the effectiveness of the system for retaining AFSFein 
will also be determined; thus creating a database for 
the planning and approval of future facilities. As of 
now, there is only limited data available for the ap-
pearance of AFSFein in surface runoffs.  The same ap-
plies to their behaviour in treatment facilities. Hence, 
the research provides important knowledge in under-
standing the transport processes in stormwater runoff. 
Beyond the evaluation of RFM, these findings are of 
general interest for the development of strategies on 
dealing with surface runoff from industrial parks and 
planning of the appropriate treatment facilities.

Figure 1: Clear water discharge after sedimentation 
process
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With	us,	effluent	is	just	water	under	the	bridge
Our expertise covers all aspects of water protection, and as such includes the raw water resources for a sustainable  
and secure drinking water supply as well as aspects of extraction and provision of water from surface and ground-
water sources.  The subterranean water treatment and all issues of transport, storage and distribution are of particular  
importance. As a result, the technical, economic, energetic and hygienic aspects play the most important roles.

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

Water Quality Management and Water Supply

Research topics:

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

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

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

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

water supply 
•		Distribution	network	optimization	and	loss	

management
•	 Investigation	of	the	anaerobic	treatability	of	

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

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

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

•		Detoxification	of	industrial	split-flow		waste-
water 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Anaerobic treatment reduces organic compounds only, 
therefore nutrients have to be treated separately.  
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Recovery of nutrients found in supernatant might 
be appropriate. Until now recovery of nutrients from  
different input flows like wastewater, exceed sludge, 
process water, digested sludge, effluent of waste water 
treatment plants, ashes from sludge incineration has 
been analysed.

The possibility of nutrient recovery from effluent of 
anaerobic digesters has only been analysed in batch-
scale experiments. Research about long term effects 
of alternating compositions of input flows are missing 
addition of substrates from industrial flows with high 
potential of recovery of nitrogen and phosphorus.
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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 do-
minated 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 com-
parison to forested areas, allowing top soil, fertilizer 
and pesticides to be washed into surface water bodies. 
Rubber tree fertilization is age specific and pesticide 
use is handled on a seasonal and case specific basis. 
Nutrients and pesticides can also reach surface waters 
via groundwater.

Intensive rubber cultivation also has a direct impact 
on peoples‘ lives.  With regards to surface waters, 
some 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 cul-
tivation to directly ameliorate ecosystem services falls 
short of the mark: Settlements in which the plantation 
workers live, usually established in the vicinity of the 
surface waters, and the associated activities such as 
agriculture, livestock farming, fisheries and wastewater  
disposal result in further impacts on the ecosystem 
services.

Surface water management based on clear goal for-
mulation for the desired ecological status and obtained 
through environmental evaluation methods and check-

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

lists and on the evaluation of specific criteria of the 
surface water quality will result in the water quality 
and living situation being more purposefully, more  
effectively and more sustainably controlled than with 
the current management methods.

The objective of the sub-project is to develop a  
water management system that supports local decision  
makers, in both the collection and evaluation of the 
current surface water status and its link to ecosystem 
services as well as to evaluate measures and their 
expected impact on water quality and the associated 
ecosystem services. 

For this purpose a monitoring station in the catch-
ment area has been established which monitors the 
condition of the waters and ecosystem services. It 
guarantees reliable monitoring of the various parame-
ters 24 hours per day, 365 days a year. The online-
monitoring system is supplemented with random sam-
pling and measurement campaigns in which, among 
other things, the concentration of various pesticides is  
analyzed. A highly resolved monitoring system is  
necessary in the Naban catchment area in order to 
obtain accurate measurements around concentration  
peaks due to rain and other events, such as the  
flooding of rice fields to investigate if these short, in-
tensive impact loads are possibly responsible for the 
majority of the water pollution.

Various mathematical models are used to represent 
and evaluate their statuses. Measures, with potential  
impacts on the water quality, are cataloged and  
assessed with mathematical models. Checklists  
support the decision maker with the selection of 
measures. The true efficiency of the measures can be 
verified by monitoring and the model can be calibra-
ted with the results, and the checklists updated. The  
management system will be designed so that the 
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checklists support the decision-making. The mathe-
matical models will be used by experts to evaluate  
additional measures, such as alternative land uses or 
cultivation methods.  In the framework of this research 
project, the focus is on ecosystem services which have 
a direct link to surface waters and are influenced by 
rubber cultivation. 

The investigation area in the south Chinese province 
of Xishuangbanna/Yunnan is characterized by a mul-
titude of diverse land uses. Tropical secondary forest 
is situated beside rubber monocultures, rice, tea,  
banana, corn, pineapple and other crops. The cultivati-
on of such diverse crops naturally leads to the applica-
tion of various pesticides as well as fertilizers.

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

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

Part of the water management system is a catalog 
of measures. This includes not only measures on the 
rubber plantations, but also measures which could  
result in changes to the water quality and/or ecosystem  
services.
Author: Manuel Krauß
Translator: Bryan Flood

Die	Landnutzung	im	Untersuchungsgebiet	Im	Vorder-
grund Reisterrassen im Hintergrund Kautschukplanta-
gen (Foto: Manuel Krauß)
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Optimization of filtration systems

BALENA is a German company that builds filtration 
systems for pools according to the principles of bio-
logical water purification. This natural self-purification 
capacity, which is used in a biologically active filtration  
system is identical to the processes in rivers and 
lakes. The advantage of this method is the complete  
elimination of chemical disinfectants such as chlorine 
and its associated disadvantages. Up to now the market  
for this natural technique, however, is largely limited 
to private customers for swimming pools. This is due 
to the existing limitations of this technology and the 
significantly higher requirements in regard to cleaning 
performance, hygiene standards, and reliable proce-
dures in public swimming pool facilities. The aim of 
this project is the development of an optimized bio- 
logically active filtration process that retains the proven  
benefits and also can be used reliably, efficiently, and 
inexpensively under difficult conditions such as public 
swimming pools. Due to the increased nutrient and 
microbial counts in heavily used swimming pools, the 
higher water temperatures in indoor facilities, as well 
as higher safety standards of commercial operators, 
the previous concept has to be developed further in 
the following aspects:

• Increased cleaning capacity of the biological filtra-
tion process by optimizing the filter composition.

• Increased efficiency in the configuration of the  
regeneration process to ensure a continuous opera-
tion of the swimming pools. Especially a shortening 
of the regeneration and cleaning period should be 
achieved while maintaining the required hygiene 
standards for commercial operators.

• Safe and seamless monitoring of swimming pool 
water quality with a combination of proven, safe, 
and innovative online measurement technology.

• Development of a security concept for commercial 
operators or applications with very high hygiene 
standards, as well as a contingency plan for enhan-
ced operation of the biological filter system and, if 
required, the temporary additional treatment with 
highly efficient chemical or physical processes.

The Institute for Sanitary Engineering, Water Quality  
and Solid Waste Management at the University of 
Stuttgart wants to contribute to and expand on their 
expertise in this issue - the optimization of the filtrati-
on process and the regeneration of biologically active 
filters. The previously used technique and composition 
of BALENA filters is not directly comparable with the 
well-known fast and slow filtration techniques from 
wastewater treatment and drinking water treatment. 
Therefore it is important to initially make an accurate 
scientific analysis of the existing filtration and regene-

ration process of the biologically active pool filter and 
then examine the transferability of relevant regene-
ration and purification techniques. In particular it is 
necessary to examine, whether the relevant advan-
tages of a rapid filter for wastewater treatment (i.e. 
fast regeneration and simple filter composition) and 
an extremely slow sand filter for drinking water treat-
ment (i.e. effective cleaning and extremely simple  
filter composition) could be at least partially combined 
and used in a new filter module for biological purifica-
tion of swimming pool water. Through the cooperation 
between BALENA and the Institute new knowledge is 
gained about optimization of slow sand filters used for 
drinking water treatment and thus may be included 
in the update of design rules. Another very important  
aspect is the reliability of the treatment process,  
particularly in terms of hygiene. Currently one billion  
people around the world have no reliable access 
to safe drinking water especially in rural areas of  
developing countries, therefore about five million  
people a year die as a result of the consumption of 
contaminated drinking water. For this reason the de-
velopment of safe, easy to manage, and cost-effective 
natural treatment techniques for centralized water 
supply systems are as important as ever. To this point 
slow sand filtration requires extremely large areas and 
regeneration of the filter layers is a highly specialized 
and time-consuming procedure. The results of the  
optimization of the regeneration process, the online 
monitoring of water quality, as well as the safety  
concept should therefore be tested for their applicability  
regarding the treatment of drinking water with slow 
sand filters in developing countries.
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AKIZ- “Integrated Wastewater Concept for In-
dustrial Zones in developing countries under tro-
pical conditions”

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

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

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

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

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

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

The outdated waste water treatment plant has been in 

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

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

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

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

Aim of the research is to find the best treatment  
process due to operational safety, costs, acceptance 
and integration in the existing process. Parameters 
like humidity, temperature, infrastructure and  the  
level of education of the operating personnel should 
also be taken into consideration. 



90

Chair of Sanitary Engineering and Water Recycling

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

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

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

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

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

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

Development of technical methods for the elimi-
nation of phosphonates in consideration of the 
specific wastewater matrix

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

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

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

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

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

A potential for eutrophication through phosphonates 
is only described by a few authors, although in water 
the suspected dominating degradation mechanisms 
suggest at least a partial mineralization to o-PO4-P. 
Furthermore, it is documented that aminomethylphos-
phonic acid (AMPA) can occur through mineralization 
of phosphonates, which can lead to a further impair-
ment of surface water – at least with regard to its  
usability as drinking water resource. Furthermore, 
AMPA is a substance that explicitly has to be studied 
in view of its classification as a ‘priority substance’ 
and ‘priority hazardous substance’. Considering the  
current debate concerning the elimination of ‘trace 
substances’ in municipal wastewater treatment plants, 
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Figure:	Test	system	with	UV-free	water	table	reactor	
for phosphonate elimination

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

• Catalytic (FeII) photochemical elimination with UV 
light

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

• Flocculation with metal salts
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The aim of research and education at the Chair of Wa-
ste Management and Emissions is to assure resource 
conservation and climate protection in a sustainable 
manner. Within this context, material flows that be-
come waste as result of the use of resources, their 
treatment processes, along with the emissions from 
waste treatment plants, are considered 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 environmentally sound disposal of wastes and the 
control of the associated emissions. 

The courses are specially tailored for the German 
taught Environmental Engineering program, Civil En-
gineering program and the international Master of Sci-
ence 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 
Waste Management Systems is led by Dipl.-Ing. Det-
lef Clauß and the working group Biological Processes 
in Closed Loop Recycling Management is in charge of 
MSc. Claudia Maurer. Dipl.-Ing. Gerold Hafner leads 
the working group for resource management and in-
dustrial recycling and Dr.-Ing. Dipl.-Chem. Martin Rei-
ser 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 poten-
tial estimations taking into consideration resource 
conservation and climate protection.

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

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

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

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

• Laser based methods of measuring methane emis-
sions from area sources and model-based load ob-
servations

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

thermo-chemical procedures.

The Chair of Waste Management and Emissions is a 
member of several cooperation projects as well as 
competence networks e.g. Competence Centre Envi-
ronmental Engineering (Kompetenzzentrum für Um-
weltschutz Region Stuttgart (KURS e.V.)) and sever-
al standardization committees and scientific advisory 
board of the state of Baden-Württemberg, Federal 
Ministries and the EU and as a result has established 
numerous contacts and cooperation agreements with 
several research institutions, public waste manage-
ment authorities, private enterprises, and ministries. 
Cooperation with foreign universities and research in-
stitutions have been established through international 
research projects.

Activities in Education

The Chair’s staff, including lecturers, researchers and 
external readers, holds lectures covering several study 
courses, and supervises students from different aca-
demic programmes. From winter semester 08/09 the 
diploma programmes Civil Engineering and Environ-
mental Engineering have been converted to Bachelor-/
Master programmes and modularized course are now 
being offered.

° Bachelor of Science Programme Civil Engineering 
and Environmental Engineering:
• Waste Management and Biological Air Purifica-

tion
• Lecture Series in Environmental Engineering

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

° Master of Science Programme Environmental Engi-
neering:
• Specialization field ‟Waste, Wastewater, Emissi-

ons” with the Master courses ‟Waste Treatment 
Engineering” and ‟Waste Management”, with  
11 specialization modules.

° International Master Programme ‟WASTE” (Esta-
blished in 2002):
• Sanitary Engineering, course Solid Waste Ma-

nagement
• Mechanical and Biological Waste Treatment

Chair of Waste Management and Emissions
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• Design of Solid Waste Treatment Plants
• Industrial waste and contaminated sites
• Independent Study
• Biological Waste air purification and adsorption
• International Waste Management
• Sanitary Engineering: Practical class

° International Master Programme ‟Infrastructure 
Planning” and ‟WAREM”:
• Sanitary Engineering, Solid Waste Management
• Ecology III

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

International 

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

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

Conferences

Beyond research and academic activities, the Chair 
is involved in the continuing education and advanced 
training of professionals. Worth mentioning here in 
particular are the ‟Bioabfallforum” and the ‟Ressour-
ceneffizienz- und Kreislaufwirtschaftskongress” 2014 
and 2015 in association with the Ministry of the Envi-
ronment, Climate Protection and the Energy Sector of 
Baden-Württemberg; the landfill seminars, in associa-
tion with the Environmental Protection Agency of the 
Federal State of Baden-Wuerttemberg and the scienti-

fic conference of the DGAW in cooperation with several 
universities. Finally, in collaboration with the Turkish 
Environmental Ministry and several universities, 
the tradition of the German-Turkish Conferences has 
been revived.  

Committees

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

Additionally, Prof. Kranert is an active member of se-
veral professional associations and commitees. 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 Infrastructure (Bund der 
Ingenieure für Wasserwirtschaft, Abfallwirtschaft und 
Kulturbau (BWK)), Working Group for the Valorization 
of Municipal Solid Waste (Arbeitskreis zur Nutzbar-
machung von Siedlungsabfällen (ANS e.V.)), German 
Association for Water, Wastewater and Waste (DWA 
e.V.), Association for Quality Assurance of Fertilization 
and Substrates (VQSD eV), ReTech e.V., the ORBIT 
Association, the European Compost Network (ECN), 
and the Federal Compost Quality Association (Bun-
desgütegemeinschaft Kompost (BGK)). Prof. Kranert 
is the chairman of the Quality Committee 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 seve-
ral research funding institutions, scholarship founda-
tions and accreditation agencies. Furthermore, several 
staff members play a leading role in the Competence 
Centre ‟Environmental Engineering” (Kompetenzzen-
trum für Umweltschutz Region Stuttgart (KURS e.V.)).
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Indo-German-Center for Sustainability (IGCS) 
am IIT-Madras, Solid Waste Management

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

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

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

For two years, there is a collaboration in two DST-fi-
nanced research projects for a duration of 30 months 
about the topics anthropogenic micropollutants and 
sustainable waste management by using it as compost 
and reducing greenhouse gas emissions. This works in 
cooperation with the Bauhaus-Universität Weimar and 
the IGCS.

International Cooperation Project

Young scientists from India and Germany learn and 
work together to sustainability-related topics in Winter 
Schools (organized at IIT-Madras in February/March) 
and in Summer Schools (organized at German uni-
versities in June/July). In 2014, the IGCS Summer 
School took place at the University of Stuttgart under  
Prof. Kranert. 
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Conferences – Seminars – Colloquia

Ressourceneffizienz- und Kreislaufwirtschafts-
kongress 2015
07.-08. Oktober 2015 KKL Liederhalle Stuttgart

Bioabfallforum Baden-Württemberg 2015
23.09.2015, Alte Reithalle Hotel Maritim Stuttgart

Stuttgarter Berichte zur Abfallwirtschaft, Volume 119
DIV-Deutscher Industrieverlag GmbH, München 2015, 
ISBN 978-3-8356-7264-5

Festkolloquium zum 60. Geburtstag von Herrn 
Prof. Dr.-Ing. Martin Kranert
16.07.2015, Institut für Siedlungswasserbau, Wasser-
güte- und Abfallwirtschaft

VI. TAKAG 2015 und 
Young Researchers Forum 2015
26.-29. Mai 2015, Tepekule Kongre ve Sergi Merkezi, 
Izmir, Türkei

A comprehensive conference proceedings including all 
presentations and poster presentations was published 
(about 350 pages).

Zeitgemäße Deponietechnik 2015
Aktuelle Aspekte des Deponiebetriebs – Behandlung 
von Schwachgas und Sickerwasser, Belüftung, Nach-
sorge, 12. März 2015 Universität Stuttgart

Stuttgarter Berichte zur Abfallwirtschaft, Volume 118,
DIV-Deutscher Industrieverlag GmbH, München 2015,
ISBN 978-3-8356-7281-9

Bioabfallforum Baden-Württemberg 2014
15.10.2014, KKL Liederhalle, Stuttgart

Stuttgarter Berichte zur Abfallwirtschaft, Volume 115
DIV-Deutscher Industrieverlag GmbH, München 2014, 
ISBN 978-3-8356-7264-5

Ressourceneffizienz- und Kreislaufwirtschafts-
kongress 2014
25.-26.09.2014, ZKM/HfG, Karlsruhe

Stuttgarter Berichte zur Abfallwirtschaft, Volume 114
DIV-Deutscher Industrieverlag GmbH, München 2014,
ISBN 978-3-8356-7131-7 

IGCS Summer School 2014 
16.-28. Juni 2014, Universität Stuttgart

Jubiläumsfeier zu „20 Jahre Studiengang Um-
weltschutztechnik, Universität Stuttgart“
04.07.2014, Universität Stuttgart, Keplerstraße 17, 
Hörsaal M 17.01/02

On the occasion of the anniversary, a commemorative 
publication „20 Jahre Studiengang Umweltschutztech-
nik“ was released.

Zeitgemäße Deponietechnik 2014, Die Deponie 
zwischen Stilllegung und Nachsorge, 13. März 2014, 
Universität Stuttgart

Stuttgarter Berichte zur Abfallwirtschaft, Volume 112, 
DIV-Deutscher Industrieverlag GmbH, München 2014, 
ISBN 978-3-8356-7151-5
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Scientific Guidance of Events and Memberships in  
Scientific Commitees
Prof. Dr.-Ing. Martin Kranert is member of the scientific committees/ advisory boards of the following conferences 
and congresses:

Scientific Guidance:

Bioabfallforum Baden-Württemberg 2015
Hochwertige Nutzung von Bioabfällen als unverzicht-
barer Baustein einer gelebten Kreislaufwirtschaft. 
Schirmherrschaft: Umweltminister Franz Untersteller 
MdL, Stuttgart, 23. September 2015.

TAKAG 2015
VI. Deutsch-Türkische Abfalltage mit Young Resear-
cher Forum. Izmir (TR), 26.-28. Mai 2015.

Zeitgemäße Deponietechnik 2015
Aktuelle Aspekte des Deponiebetriebs – Behandlung 
von Schwachgas und Sickerwasser, Belüftung, Nach-
sorge. Stuttgart, 12. März 2015. 

Bioabfallforum Baden-Württemberg 2014
Zukunft der Bioabfallverwertung. Schirmherrschaft: 
Umweltminister Franz Untersteller MdL, Stuttgart,  
15. Oktober 2014.

IGCS Summer School 2014
Sustainable Management of Resources – Closing the 
Loop: Solid Waste and Waste Water Management. Uni-
versität Stuttgart, 16.-28. Juni 2014.

Zeitgemäße Deponietechnik 2014
Die Deponie zwischen Stilllegung und Nachsorge. 
Stuttgart, 13. März 2014.

Member of Scientific Committee:

Waste to Energy, IRRC, 2015
International Conference on Waste to Energy. Wien 
(AUT), 12.-13. Oktober 2015

Ressourceneffizienz- und Kreislaufwirtschafts-
kongress Baden-Württemberg 2015
Ideenvielfalt statt Ressourcenknappheit. Stuttgart, 
07.-08. Oktober 2015 (Mitglied des Beirats und ver-
antwortlich für den Teil Kreislaufwirtschaft).

SARDINIA 2015
15th International Waste Management and Landfill 
Symposium. Sardinien (I), 05.-09. Oktober 2015.

RAMIRAN 2015
16th International Conference, Rural-Urban Symbiosis. 
Hamburg, 08.-10. September 2015. 

4th International Polymeric Composites Sympo-
sium
Izmir (TR), 07.-09. Mai 2015.

5. Wissenschaftskongress Abfall- und Ressour-
cenwirtschaft der DGAW
Universität Innsbruck (AUT), 19.-20. März 2015.

14. Münsteraner Abfallwirtschaftstage
Münster, 24.-25. Februar 2015.

WASTESafe 2015
4th International Conference on Solid Waste Manage-
ment in Developing Countries. Khulna (BGD), 15.- 
17. Februar 2015.

Venice 2014
5th International Symposium on Energy for Biomass 
and Waste. Venedig (I), 17.-20. November 2014.

12. Depotech-Konferenz 2014
Montanuniversität Leoben (AUT), 04.-07. Novem- 
ber 2014. 

Ressourceneffizienz- und Kreislaufwirtschafts-
kongress Baden-Württemberg 2014
Ideenvielfalt statt Ressourcenknappheit. Karlsruhe, 
25.-26. September 2014 (Mitglied des Beirats und ver-
antwortlich für den Teil Kreislaufwirtschaft).

Waste to Energy, IRRC, 2014
International Conference on Waste to Energy. Wien 
(AUT), 08.-09. September 2014.

CRETE 2014
4th International Conference on Industrial and Hazar-
dous Waste Management. Chania (GRC), 02.-05. Sep-
tember 2014.

WASTEENG 2014
5th International Conference on Engineering for Waste 
and Biomass Valorisation. Rio de Janeiro (BRA), 28.-
29. August 2014.

4. Wissenschaftskongress Abfall- und Ressour-
cenwirtschaft der DGAW
FH Münster, 27.-28. März 2014.
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Prizes and Awards

Dipl.-Ing. Carmen Leix, Award of the Association 
of Friends of the University of Stuttgart for out-
standing scientific thesises

On 8 July 2014, Carmen Leix received the Award of the 
Association of Friends of the University of Stuttgart for 
outstanding scientific thesises for her diploma thesis 
“Energy potential of biological waste occurring in zoos 
and botanical gardens and from the maintenance of 
green areas based on the example of the Wilhelma”, 
also in combination with her very good academic de-
gree. This was decided on the basis of a proposal of 
the Faculty of Civil and Environmental Engineering and 
during the Assembly of Association of Friends of the 
University of Stuttgart. 

Her diploma thesis offers highly promosing approaches 
to substitute fossil energies by renewable energies 
from residual material in the Wilhelma.

Karl Heinz Hunken Study Award 2014

At the 89th Sanitary Engineering Colloquium on Oc-
tober 9th, 2014, Dipl.-Ing. Martina Kiel received the 
Karl Heinz Hunken Study Award for her diploma thesis 
titled ‟The biological degradation of benzoate under 
hypersaline conditions”. Outstanding theses in Envi-
ronmental Engineering have been awarded this prize 
since 2013.

M.Sc. Philipp Pilsl, Karl Heinz Hunken Study 
Award

Philipp Pilsl received the Karl Heinz Hunken Study 
Award for his outstanding Master thesis ‟Fermentation 
of Green Waste in Baden-Württemberg – Potential and 
realistic Assessment” at the Bioabfallforum 2015 on  
23 September 2015. The Bioabfallforum took place in 
the Alten Reithalle in Stuttgart. This happened in coo-
peration with the Ministry of the Environment, Climate 
Protection and the Energy Sector of Baden-Württem-
berg under the patronage of Franz Untersteller, the Mi-
nister of the Environment. 

Honours

In 2015, Dr.-Ing. Martin Reiser received the badge of 
honour of the Association of German Engineers (VDI) 
for his committed and voluntary years of work in nu-
merous commitees of the VDI, especially in the field 
of odour measurement (https://www.vdi.de/technik/
fachthemen/reinhaltung-der-luft/ehrungen-und-prei-
se/).

Awarded badge of honour. From left to right:  
Prof. Dr. Christian Ehrlich, Dr.-Ing. Martin Reiser, Dipl.-
Ing. Jürgen Westrup (© Bild: C. Sager, VDI - Verein 
Deutscher Ingenieure e.V.)

Young Researchers Award 2015 was awarded to 
Dr. Agata Rymkiewicz, University of Stuttgart
27.05.2015, VI. TAKAG und Young Researchers Forum 
2015, Izmir, Türkei
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Independent Studies

2015

Adaptation of the manometric respiratory test to 
determine very small biological CO2-production 
rates

Narcís Borrat Company (WASTE) (2015) 
Supervisor: Dipl.-Ing. M. Rapf,
 Prof. Dr.-Ing. M. Kranert

Analysis of Ammonia Emissions in the Dewate-
ring Hall of the Fermentation Plant of Backnang 
– Neuschöntal

Eirini Papadimitriou (UMW) (2015)
Supervisor: Dr.-Ing. M. Reiser,
 Prof. Dr.-Ing. M. Kranert

Emissions from Mechanical and Biological Wa-
ste Treatment Plants: Comparison between Italy 
and Germany

Michele Ceccaroni (WASTE) (2015)
Supervisor: Dr.-Ing. M. Reiser,
 Prof. Dr.-Ing. M. Kranert

Measurement and Analysis of CH4 Emissions in 
Backnang Fermentation Plant and Kirchheim 
Composting Plant

Natalia Suarez (WASTE) (2015)
Supervisor: Dr.-Ing. M. Reiser,
 Prof. Dr.-Ing. M. Kranert

 
Methane Emission Calculations from Landfill 
Sites: Comparison between different Methods 
for Indian Conditions

Meghana Krishnamurty (WASTE) (2015)
Supervisor: Dr.-Ing. M. Reiser,
 Prof. Dr.-Ing. M. Kranert

2014

Development of Methane and Oxygene Concen-
tration in a landfill after aeration

Amulya Basappa (WASTE) (2014)
Supervisor: Dr.-Ing. M. Reiser, 
 Prof. Dr.-Ing. M. Kranert

Microplastics in Compost and Digestate

Coralie D. Tchoupou Kentio (WASTE) (2014) 
Supervisor: Dr.-Ing. K. Fischer, 
 Dipl.-Ing. L. Böhme

Nanomaterials in Solid Waste
 
Catalina Rivera Osorio (WASTE) (2014)  
Supervisor: Dr.-Ing. K. Fischer, 
 Prof. Dr.-Ing. M. Kranert

New developments in Dynamic Olfactometry

Negrini Hall, Roberto Dan (WASTE) (2014) 
Supervisor: Dr.-Ing. M. Reiser, 
 Prof. Dr.-Ing. M. Kranert

Operation of the biogas plant – Characterization 
of important parameters for simulation of the 
anaerobic digestion process 

Adrian Strzalkowski (WASTE) (2014) 
Supervisor: Dr.-Ing. C. Cimatoribus, 
 Prof. Dr.-Ing. M. Kranert

Sources and measurement methods of methane 
at agriculture biogas Plants

Souha Meriee (WASTE) (2014) 
Supervisor: Dr.-Ing. M. Reiser, 
 Prof. Dr.-Ing. M. Kranert

Der Biologische Abbau von Paracetamol und sei-
nen Analoga

Maurice Andre Menadier Stavelot (WASTE) (2014)
Supervisor: D. Salamanca, M.Sc. 
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Bachelor Thesis

2015

Beurteilung der Eignung alternativer Abgas-
reinigungsverfahren zur Reinigung von Abgas 
der Mechanisch-Biologischen Abfallbehandlung 
(MBA)
 
Stefanie Klein (UMW) (2015) 
Supervisor: Dr.-Ing. M. Reiser, 
 Prof. Dr.-Ing. M. Kranert

Beurteilung der Eignung der Regenerativen-
Thermischen-Oxidation (RTO) zur Reinigung von 
Abgas der Mechanisch-Biologischen Abfallbe-
handlung (MBA)

Nikolai Dastoglu (UMW) (2015) 
Supervisor: Dr.-Ing. M. Reiser, 
 Prof. Dr.-Ing. M. Kranert

Charakterisierung und Betrieb einer Methanol 
abbauenden, thermophilen Mischkultur

Elena Neugart (UMW) (2015)
Supervisor: Dipl.-Ing. T. Gerl

Die Aufklärung des bakteriellen Isobuten-Ab-
baus im Stamm IBE200
Agnes Zinßer (UMW) (2015)
Supervisor: Dipl.-Ing. S. Helbich

Einordnung und Bewertung von Lebensmittelab-
fällen in der Mensa der Universität Augsburg so-
wie Ableitung von spezifischen Kenngrößen

Linda Meier (UMW) (2015)
Supervisor: Dipl.-Ing. G. Hafner,
 Dipl.-Ing. D. Leverenz

Isolation und Charakterisierung tert. Butanol 
abbauender bakterieller Stämme und deren An-
wendung in einem Biotricklingfilter

Julia Schöller (UMW) (2015)
Supervisor: Dr.-Ing. D. Dobslaw

Kosten-Nutzen-Analyse: Flexibles Fütterungs-
management einer Biogasanlage

Lena Spitthoff (UMW) (2015) 
Supervisor: C. Maurer, M.Sc.,
 Prof. Dr.-Ing. M. Kranert

Lebensmittelabfälle Unimensa Augsburg

Christina Reinke (UMW) (2015) 
Supervisor: Dipl.-Ing. G. Hafner, 
 Dipl.-Ing. D. Leverenz, 
 Dipl.-Ing. J. Barabosz

Methodenentwicklung zur Quantifizierung von 
Mikrokunststoffpartikeln in Komposten und 
kompostierten Gärprodukten

Tobias Prenzel (UMW) (2015) 
Supervisor: Prof. Dr.-Ing. M. Kranert, 
 Dipl.-Ing. L. Böhme

Organische Abfälle – technische Möglichkeiten 
zur Biogasproduktion

Thiansiri Kertthong (UMW) (2015) 
Supervisor: C. Maurer, M.Sc.,
 Prof. Dr.-Ing. M. Kranert

Potenzialanalyse zur Realisierung eines Biogas-
konzepts für einen Landwirtschaftsbetrieb in 
Larache, Marokko

Felix Kiemle (UMW) (2015) 
Supervisor: Dipl.-Ing. G. Hafner, 
 Prof. Dr.-Ing. M. Kranert

Rückgewinnung von Indium aus ITO-haltigen 
Bildschirmen – Potentialanalyse und Recyclin-
gansätze

Kevin Knoche (UMW) (2015)
Supervisor: Dipl.-Ing. F. Naji, 
 Prof. Dr.-Ing. M. Kranert

Untersuchung der Keimemissionen eines Biotri-
cklingfilters am Beispiel styrolbeladener Luft

Ann-Katrin Zilling (UMW) (2015)
Supervisor: Dr.-Ing. D. Dobslaw
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Master Thesis

2014

Analyse, Bewertung und Optimierungsansätze 
von Lebensmittelströmen in einem Bäckerei- 
betrieb

Michael Heidrich (UMW) (2014) 
Supervisor: Dipl.-Ing. G. Hafner, 
 Dipl.-Ing. D. Leverenz, 
 Dipl.-Ing. J. Barabosz

Methodenentwicklung zur Erfassung und Be-
wertung von Lebensmittelverlusten im produ-
zierenden Ernährungsgewerbe am Beispiel der 
Tiefkühlwirtschaft

Tamara Schöllkopf (UMW) (2014)
Supervisor: Dipl.-Ing. G. Hafner, 
 Dipl.-Ing. D. Leverenz, 
 Dipl.-Ing. J. Barabosz

2015

Biogas Potential of Organic Fraction from Muni-
cipal Solid Waste

Furqan Muhayodin (WAREM) (2015)
Supervisor: Prof. Dr.-Ing. M. Kranert, 
 Dipl.-Ing. A. Fritzsche 

Comparison of International Methods to Measure 
Landfill Gas Emissions, with a Backward Lagran-
gian Stochastic Inverse-Dispersion model and an 
Optical Path Tunable Diode Laser

Dan Hall (WASTE) (2015) 
Supervisor: Dr.-Ing. M. Reiser, 
 Dr.-Ing. K. Fischer

Development of a Basic Waste Management Con-
cept Guideline, and its Application in the Munici-
pality of Sobradinho, Brazil
 
Catalina Rivera Osorio (WASTE) (2015) 
Supervisor: Dipl.-Ing. G. Hafner, 
 Dipl.-Ing. D. Leverenz, 
 P. Pilsl, M.Sc.

Enhancement of the TOCbio-test for the deter-
mination of the biodegradability of wastes and 
products

Nila Wildani (WASTE) (2015) 
Supervisor: Dipl.-Ing. M. Rapf, 
 Prof. Dr.-Ing. M. Kranert

Identification of bio-methane production sites 
by analyzing existing biogas structure in Baden-
Württemberg using GIS

Jose Mauricio Diaz Reyes (Infrastructural Planning) 
(2015) 
Supervisor: Dr.-Ing. O. Panic-Savanović, 
 Prof. Dr.-Ing. M. Kranert

Measurements of fugitive methane emissions 
using Differential Absorption Lidar (DIAL)

Naveed Shaik (WASTE) (2015) 
Supervisor: Dr.-Ing. M. Reiser, 
 Dr.-Ing. K. Fischer
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Membrane Biological Reactors for control of 
VOC‘s and other emissions

Victor Esonu (WASTE) (2015) 
Supervisor: Dr.-Ing. M. Reiser, 
 Dr.-Ing. K. Fischer

Quantification of methane emissions from dry 
fermentation plants during the period from the 
substrate has arrived until spreading it as a fer-
tilizer on the nearby field

Souha Meriee (WASTE) (2015) 
Supervisor: Dr.-Ing. M. Reiser, 
 Dr.-Ing. K. Fischer

Reduktion von Kohlendioxid-Emissionen durch 
Einführung eines Energiemanagementsystems

Isabelle Klöfer (UMW) (2015) 
Supervisor: Dr.-Ing. M. Reiser, 
 Prof. Dr.-Ing. M. Kranert

Uncertainties in Methane measurements using 
Tunable Diode Laser Absorption Spectroscopy 
(TDLAS)

Amulya Basappa (WASTE) (2015) 
Supervisor: Dr.-Ing. M. Reiser, 
 Dr.-Ing. K. Fischer

Untersuchung des Bioabfallaufkommens in  
Baden-Württemberg

Marco Genslein  (UMW) (2015) 
Supervisor: Prof. Dr.-Ing. M. Kranert, 
 Dipl.-Geol. D. Clauß, 
 Dipl.-Ing. L. Böhme

Waste management for Colombian hospitals in 
comparison to German hospitals – opportunities 
for technology transfer

Maria Paula Arenas Hurtado (WASTE) (2015) 
Supervisor: Dipl.-Ing. G. Hafner, 
 Dipl.-Ing. D. Leverenz

2014

Betrachtung der Schwermetallbelastung des In-
haltes der Bioenergietonne mittels eines Kompo-
stierungsversuches und Vergleich mit einer Kas-
kadennutzung der regulären Biotonne

Benjamin Schaeffner (UMW) (2014) 
Supervisor: Dipl.-Ing. G. Hafner, 
 Prof. Dr.-Ing. M. Kranert

Biodegradability of various biopolymers in aero-
bic conditions

Juan Carlos Hernandez Parrodi (WASTE) (2014) 
Supervisor: Dr.-Ing. K. Fischer, 
 Prof. Dr.-Ing. M. Kranert

Construction and preliminary Experiments of a 
Laboratory Scale Plant for metallurgical Reco-
Phos Process

Alexandra Korchevskaya (WASTE) (2014) 
Betreuung: Prof. Dr.-Ing. M. Kranert, 
 Dipl.-Ing. M. Rapf, 
 Dipl.-Ing. F. Naji

Der Abbau von Acetaminophenon und Ibuprofen 
durch ausgewählte immobilisierte Mikroorganis-
men

Alfonso Vidal Quintana (WASTE) (2014)
Supervisor: D. Salamanca, M.Sc.

Der Biologische Abbau von Organischen Verbin-
dungen in Hypersalinen Milieus – Abbau von To-
luol und Dieselkraftstoff

Yen Lin Leong (WASTE) (2014)
Supervisor: Prof. Dr. rer. nat. habil. K.-H. Engesser

Entwicklung eines Verfahrens zur Denitrifikation 
für die Grundwassersanierung

Vera Sehn (UMW) (2014) 
Supervisor: Dipl.-Ing. M. Rapf, 
 H.-G. Edel (Züblin)

Implementation Model of Refund Systems in La-
tin

Natalia Restrepo Velez (WASTE) (2014)
Supervisor: Dr.-Ing. K. Fischer, 
 Prof. Dr.-Ing. M. Kranert
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Life Cycle Assessment of Insulation Panels: Poly-
styrene and Bio-Polyurethane

Oscar Castellanos (WASTE) (2014)
Supervisor: Dr.-Ing. K. Fischer, 
 Prof. Dr.-Ing. M. Kranert 

Observation of the behavior of sewage sludge 
ash during the melting process in an induction 
heated reactor similar to the RecoPhos process

Ginna Lorena González Quintero (WASTE) (2014)
Supervisor: Prof. Dr.-Ing. M. Kranert, 
 Dipl.-Ing. F. Naji

Organic waste as a resource for the bioethanol 
production

Kittiya Iamtassana (WASTE) (2014) 
Supervisor: Dr.-Ing. K. Fischer, 
 Dr.-Ing. M. Reiser, 
 Dipl.-Ing. L. Böhme

Potential in energy aspect of small-scale biogas 
plants with assist of microgas grid in bio-metha-
ne market
 
Arunee Tan (WASTE) (2014) 
Supervisor: Dr.-Ing. K. Fischer, 
 Prof. Dr.-Ing. M. Kranert

Pre-feasibility Study of Solid Waste Mechanical-
Biological Pretreatment Systems for Addis Aba-
ba, Ethiopia

Andrea-Milena Chitiva (WASTE) (2014) 
Supervisor: Prof. Dr.-Ing. M. Kranert, 
 N. Escalante, M.Sc.,
 Dr.-Ing. A. Rymkiewicz

Quantification of Fugitive methane emissions 
from local biogas plants

Prasopchok  Chaisombut (WASTE) (2014) 
Supervisor: Dr.-Ing. M. Reiser, 
 Dr.-Ing. K. Fischer

Resource recovery from vegetable market waste 
of Chennai by biogas production

Sharath  Thirumalai (WASTE) (2014) 
Supervisor: Prof. Dr.-Ing. M. Kranert, 
 Dipl.-Geol. D. Clauß, 
 Dr.-Ing. D. Weichgrebe

Umsetzung eines neuen Abfallmanagmentsy-
stems im Bundesstaat Parana/ Brasilien

Priscila Alves don Antos (EDUBRAS) (2014) 
Supervisor: Dr.-Ing. K. Fischer, 
 Prof. Dr.-Ing. M. Kranert

Vergärung von Grünabfall in Baden-Württem-
berg – Potenzial und realistische Einschätzung

Philipp Pilsl (UMW) (2014) 
Supervisor: Dipl.-Ing. G. Hafner, 
 Dipl.-Ing. D. Leverenz, 
 Dipl.-Ing. J. Barabosz
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Diploma Thesis

Ökonomische Bewertung  von Biogasspeichern 
für eine bedarfsorientierte Stromerzeugung

Rafael Daiber Xarez Rodrigues (UMW) (2014) 
Supervisor: Dr.-Ing. K. Fischer, 
 Prof. Dr.-Ing. M. Kranert, 
 Dr.-Ing. O. Panic-Savanović

Planung, Auslegung und Betrieb einer Versuchs-
anlage zur Reinigung von Abgas einer mecha-
nisch-biologischen Abfallbehandlungsanlage 
über eine Kombination von chemischen und phy-
sikalischen Wäschersystemen und einer nicht-
thermischen Plasmastufe

Sebastian Bühler (UMW) (2014) 
Supervisor: Dr.-Ing. M. Reiser, 
 Prof. Dr.-Ing. M. Kranert

Quantifizierung von Methanemissionen aus Un-
dichtigkeiten bei Biogasanlagen

Björn Waldhauser (UMW) (2014) 
Supervisor: Dr.-Ing. M. Reiser, 
 Prof. Dr.-Ing. M. Kranert

Umsetzung der Industrieemissionenrichtlinie 
2010/75/EU für Entsorgungsfachbetriebe

Sophia Vansteenkiste (UMW) (2014) 
Supervisor: Dr.-Ing. K. Fischer, 
 Prof. Dr.-Ing. M. Kranert

Vergleich der prozess- und umwelttechnischen 
Anlagen der Härtereien der Daimler AG im Po-
wertrain

Uwe Karrer (UMW) (2014) 
Supervisor: Dr.-Ing. K. Fischer, 
 Prof. Dr.-Ing. M. Kranert

Zur Biochemie und Genetik des bakteriellen Ab-
baus von Isophoron

Elke Wiener (2014)
Supervisor: Dipl.-Ing. T. Gerl

2014

Abbau eines Gemisches aus 1-Methoxy-2-propy-
lacetat und Xylolen in Biotricklingfiltern

Jan Mathieu (2014)
Supervisor: Dr.-Ing. D. Dobslaw

Behandlung von Abluftkomponenten mit einer 
DBD-Kaltplasmastufe unter Zuhilfenahme ver-
schiedener Adsorberschüttungen

Wilm Hoge (2014)
Supervisor: Dr.-Ing. D. Dobslaw

Bilanzierung und Bewertung von Krankenhaus-
abfällen – am Beispiel der Alb-Fils-Kliniken in 
Göppingen und Geislingen an der Steige

Jonas Braun (UMW) (2014) 
Supervisor: Dipl.-Ing. G. Hafner, 
 Dipl.-Ing. D. Leverenz

Biologische Behandlung methylsubstituierter 
Benzole in Ablüften

Thomas Keierleber (2014)
Supervisor: Dr.-Ing. D. Dobslaw

Das Food Tracking System „Trim Trax“ der Com-
pass Group Deutschland GmbH – Analyse und 
Systemoptimierung am Beispiel des Betriebsre-
staurants ‚Alcatel Lucent’ am Standort Weilim-
dorf

Laura Mack (External) (2014) 
Supervisor: Dipl.-Ing. G. Hafner, 
 Dipl.-Ing. J. Barabosz 

Development and Testing of a Mobile Fecal 
Sludge Pasteurization Unit for Emergency Relief

Lukas Hofmann (UMW) (2014) 
Supervisor: Dr.-Ing. K. Fischer, 
 K. Kayser (IBBK), 
 Prof. Dr.-Ing. M. Kranert

Neuartiges Messverfahren zur Bestimmung des 
Rottegrads von Komposten

Anke Wiener (UMW) (2014)
Supervisor: Dr.-Ing. K. Fischer, 
 Prof. Dr.-Ing. M. Kranert
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Doctoral Dissertations

Panić-Savanović, Olga (2015): Analysis tool for 
techno-economic assessment of biogas micro-
grid configurations

Faculty 2: Civil and Environmental Engineering of the 
University of Stuttgart.
Supervisor: Prof. Dr.-Ing. Martin Kranert
Co-Supervisor: Prof. Dr. mont. Michael Nelles, 
 Prof. Dr.-Ing. Carla Cimatoribus
Stuttgarter Berichte zur Abfallwirtschaft, Volume 122, 
145 p., 25 pic., 40 tab..

Abstract

Declining viability of biogas production followed by a 
stagnation of dissemination of biogas plants calls for 
new repowering measures as increased amounts of 
storable energy sources from biomass are required for 
providing a smooth integration of fluctuating renew-
able energy sources in the electricity market in future.

The implementation of biogas microgrid concepts as 
a repowering measure allows for a combination of or-
ganizational and technological efficiency increase as a 
result of decoupling of biogas production from utiliza-
tion.

The first objective of the present work is the develop-
ment of a tool for techno-economic assessment of bio-
gas microgrid configurations .The second objective of 
the work is the application of the tool for assessing the 
concepts’ potential for efficiency increase based on its 
unique features: gas storage and gas transport. The-
se features were assessed for the two most promising  
biogas utilization pathways being bio-methane pro-
duction and flexible electricity generation from biogas.

The tool is an Excel© based model where biogas micro-
grid relevant processes such as drying, desulphuriza-
tion, compression but also the upward and downward 
processes of biogas production such as biomass trans-
port and electricity generation/methanization are de-
scribed with mathematical-physical equations. Based 
on the latter, calculations related to energetic perfor-
mance and storage capacity are preformed. The eco-
nomic assessment is based on the annuity method. 
The fixed costs of the biogas microgrid components 
are expressed as functions of scale (capacity).

The techno-economic calculations are preformed in 
three modules. The modularity of the tool allows for 
flexible adjustment of selected biogas microgrid con-
figurations to various local conditions. Consequently 
the configuration can vary in following parameters: (a) 
length, (b) substrate type, (c) number and (d) capa-
city of connected biogas plants, (e) grid structure and 
(f) biogas utilization pathway.

Tool structure

Structure of the biogas microgrid prototypes consi-
dered in the tool

The techno-economic assessment of the storage ca-
pacity in biogas microgrids shows that the desired 
storage capacity is achieved most cost efficiently with 
pressure increase despite the fact that the variation 
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of pipe diameter shows the greatest impact on spe-
cific storage capacity. For small biogas flows and lar-
ge grids, pressure increase has even a greater impact 
on storage costs than for short grids and large biogas 
flows. Biogas transport shows a significantly better en-
ergetic performance than biomass transport over road. 
Increasing transport distance and high biomass trans-
port quantities amplifies the economic performance of 
biogas transport via pipeline.

The results show that the concept of biogas microgrids 
can contribute to reduction of production costs of bio-
methane and revenue increase from electricity gene-
ration underpinning the concepts’ potential for decen-
tralized biogas production. This is mainly based on (a) 
the improved efficiency factor and lower specific costs 
of the large-scale centralized unit, (b) reduced biomass 
logistics, (c) valorization of local available biomass and 
(d) increased potential for heat marketing. The pooling 
of biogas production with centralized transformation 
(CHP/upgrading unit) increases particularly the com-
petitiveness of small-scaled plants compared to the 
operation of a single plant. Thus biogas microgrids 
represent a promising repowering measure for brin-
ging existing small-scale plants into the bio-methane 
or demand-oriented electricity production market, e.g. 
when EEG remuneration entitlement ends or where a 
CHP change is required.

Comparison of specific storage costs [€/m3] in different biogas microgrids configuration with conventional low- 
and non-pressure biogas storage systems

For high biogas throughput even short grid distances 
can be economically viable, making the application of 
the concept an interesting approach for increasing the 
energetic efficiency of large-scaled biowaste fermenta-
tion plants. These types of plants are producing quite 
large biogas volumes which can easily be transported 
to nearby heat sinks using biogas pipelines.

One of the main barriers for the introduction of biogas 
microgrids are the high investment costs for the grid 
structure. Hence the additional revenue generated by 
the biogas microgrid has to partly refinance the grids 
costs. Furthermore beneficial local framework condi-
tions such as plant density, favorable topography, pro-
ximity to energy infrastructures and involvement of 
regional energy suppliers can mitigate grid costs.

A further development of the tool would include the 
integration of the demand side. Matching continuous 
supply with fluctuations in gas demand could give fur-
ther insight in the dynamic (active) load management 
opportunities of storage capacities and thus income 
opportunities of the concept however requiring dyna-
mic modeling.
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Abstract

About one third of municipal waste landfill sites in Ger-
many have been closed and converted to the decom-
missioning phase in the last twelve years and should 
be released in the foreseeable future from aftercare 
period. Scientific evaluation and prediction of pollutant 
emissions from the deposited waste show that landfill 
sites need to be managed for a long time after they 
have been closed. Due to biological processes in the 
waste, emissions from the landfill via leachate and 
landfill gas can be presumed in the long term. Nor-
mally, conventional anaerobic conditions in the landfill 
and a surface sealing will prolong the aftercare period.

In order to shorten the aftercare period, at the landfill 
Dorfweiher a new method of aeration has been utilized 
by combining and developing established methods for 
the treatment of landfill sites. This method employed 
is abbreviated with the acronym ‘EISBER‘ (Extensive 
interval aerobisation with leachate recirculation and 
biological emission reduction).

Between 2010 and 2012 a section of the landfill Dorf-
weiher was actively aerated at intervals with different 
aerobisation pressures by the means of 80 air injection 
wells which are arranged area-wide in a 10 m grid. 
Outgoing air was treated passively in an open biofilter 
which covers the landfill surface. The effects of the 
aerobic stabilization on the landfill site and the waste 
composition are evaluated in a two-year monitoring 
phase.

Results show that the organic matter could be acce-
leratedly degraded. With the aerobisation of the land-
fill, respiration activity (RA4) decreased from 3.7 to  
2.0 mg/g and the gas generation potential (GP21) de-
creased from 11.1 to 4.2 l/kg. This was also reflected 
by the minor landfill-gas emissions after the aeration 
phase. The methane emissions declined prior to aerati-
on phase by 16 m³/(h*ha) to 3 m³/(h*ha) subsequent
the aeration phase. Inside the biofilter, methane was 

Container with aeration equipment with two after- 
coolers located on the roof

Main supply lines with vertically outgoing secondary 
supply lines

further reduced. The organic carbon emissions during 
and after the aeration period fell below the ‘TA Luft’ 
(Technical Instructions on Air Quality Control) limit of 
0.5 kg Corg/h (corresponding to 50 mg/m).

The evaluation showed that the deployed open biofil-
ter, which was the first one applied to a landfill aero-
bisation for exhaust air treatment, achieved on ave-
rage a methane decrease of 50 %. While passing the 
landfill to the gravel layer of the biofilter, the methane 
was reduced by 90 %. Therefore, after the aeration 
phase only 5 % of methane reached the atmosphere. 
Settlings of the landfill surface were largely forestal-
led. By means of aerobisation, the concentration of the 
chemical oxygen demand (COD) and biological oxy-
gen demand (BOD5) increased. The load of the COD 
increased by a factor of 6. After aeration phase the 
COD load declined, the COD concentration, however, 
remained relatively high.
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Approximately half of the available organic carbon was 
reduced during the aeration phase. The carbon foot-
print showed that the utilized aeration method is sui-
table as a measure to protect the climate. Regarding 
the water balance of the landfill, it was found that as 
a consequence of the aerobisation, water could be re-
moved from the landfill body.

In determining the aftercare period for the treated 
section of the landfill it was found that the COD in 
the leachate is the crucial parameter. Considering 
the criterion of landfill gas emissions, a release from 
the aftercare period would then already be possible 
right after the aeration phase. Overall, the aerobisa-
tion measure was successful. The aftercare period of 
the aerated section of the Dorfweiher landfill could be 
shortened significantly.

Temperature distribution in the landfill after 17 months of aerobisation (November 2011)

The aim of today‘s actions at landfill sites should be 
to treat the deposited waste in a manageable time so 
that they no longer interfere with the public welfare. 
The possibilities for this are available. The burdens 
and costs associated with the deposit and treatment 
of such waste are therefore not moved on to future 
generations.
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GasFinder2 system during a measurement in the pro-
ject site BAIV.

Büsnau Box I measurement within BAIV in October 
2011.

The measurement sections: the modified arrangement 
since November 2010, with the reference point (+) 
(3512300 m, 5284600 m) in Gauss-Krüger coordi-
nates
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Abstract

Methane emission from landfills has become an increa-
singly important concern in many countries. During re-
cent years, landfills are proved to be one of the largest 
anthropogenic methane sources globally: over 10 % of 
the total emissions originate from landfills annually. In
several countries in the EU (European Union), monito-
ring of methane emission is required throughout the 
deposition, closure and after-care phases of a land-
fill site construction. However, due to the complexity 
of topographical and meteorological conditions during 
onsite measurements, as well as the limitations of the 
current techniques, a site-specific measurement and 
estimation method is still to be developed. This docto-
ral work aims at developing an innovative approach for 
methane emission estimations, through a combination 
of concentration measurements over landfill surface 
and methane freight calculation by means of dispersi-
on modelling. The new approach should be applicable 
to diffusive area sources in different sizes and shapes.

The scope of the work consists of the following major 
steps:
• the design, implementation and modification of 

the TDLAS measurements (tuneable diode laser 
absorption spectroscopy) within a landfill section, 
through measurement campaigns over 15 months: 
the measurements are conducted in a pilot site wi-
thin a municipal solid waste landfill Konstanz-Dorf-
weiher. Methane concentration is measured along 
linear sections in the pilot site; the arrangement of 
the sections is modified according to the topogra-
phical and meteorological conditions of the site, as 
well as to the requirement of the dispersion model 
LASAT. 

• the adaption of the dispersion model: a software pa-
ckage for methane emission rate calculation is deve-
loped, on the basis of Lagrangian dispersion model 
LASAT (Lagrangian simulation of aerosol transport). 
Input data for the model include topographic data, 
2 dimensional location of the predefined source,  
3 dimensional location of the TDLAS measurement 
sections, meteorological data measured by an ul-
trasonic anemometer, and simultaneous methane 
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concentration data measured by TDLAS. Along with 
the measurements, the sampling rate of the ane-
mometer is tuned to deliver more precise modeling 
results. The methane freight emitted from the pro-
ject area is achieved as output data.

• the verification of the results: methane emission 
rate in the project area is estimated using alterna-
tive methods (calculation, estimation and measure-
ment respectively). By means of degradation mo-
dels the methane freight is calculated; through 
methane concentration measurement at gas lances 
the freight is estimated; the methane flux emitted 
from the landfill surface is directly measured using 
special chamber method ‟Büsnau Box I” (and op-
timized using ‟Büsnau Box II”). The results of the 
above-mentioned methods are compared with the 
outcome of the TDLAS-LASAT approach, to verify 
the reliability of the approach.

• the validation of the general applicability of the ap-
proach: the approach is validated for the applicabi-
lity of the method and the reliability of the obtained 
knowledge. In order to investigate whether it is ap-
plicable on another landfill site, measurement sur-
vey is conducted at another municipal solid waste 
landfill ‟Am Lemberg”. 

Consistent results of methane emission rate are found 
using the LASAT dispersion model and the alternative 
methods. Two main conclusions are drawn from this 
research:
• the result delivered through this approach is reli-

able, in comparison with the results of other me-
thods. For methane emission rate estimation on 
landfills, conventional methods (e.g. grid measure-
ments using flame ionization detector, FID) have 
drawbacks and limitations in technique, which 
restricts the application. In contrast, the new ap-
proach is simple in concept and operation, and the-
refore effective in cost and work force. It provides 
a better understanding of the reasons for the ob-
served temporal variability, which would be very 
helpful to allow a reliable projection of the annual 
methane freight and to suggest effective reduction 
measures.

• ‟Büsnau Box I” is feasible for landfill methane 
measurements. Due to its unique construction, it 
could provide real-time observation of methane 
emission and more representative result compa-
red to conventional chamber methods without im-
pact on the surface emission. With proper bottom 
sealing during onsite measurements, methane flux 
from the covered area could be recorded as a con-
centration curve, from which the heterogeneity in 
time of methane emission can be observed. Expe-
riments using ‟Büsnau Box II” in lab indicate that a 
box in a shape beneficial for gas mixing could de-

liver more accurate results. In order to ensure the 
measurement accuracy, an optimized gas recircula-
tion system with appropriate mixing rate should be 
equipped in the setup.

The objective of this work, to develop a quantifica-
tion method for methane emission from diffusive sour-
ces, especially from landfills, can be achieved through 
the combination of TDLAS measurements and LASAT 
dispersion modelling. This new approach has many 
advantages compared to the established methods, 
whereas it has restrictions as well. On the basis of the
obtained knowledge, an optimization of the measure-
ment arrangement is recommended in the future work.
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partition coefficient (log KOW) with a value of 3.44 cau-
sing high cell damage. The saturated cyclic structure 
of cyclohexane makes it more recalcitrant compared to 
alkanes or monoaromatic compounds.

In this study, two strains capable of degrading cyclo-
hexane were isolated from the soil and sludge of the 
wastewater treatment plant of University of Stuttgart 
and from a biotrickling filter system. The strains were 
classified as gram-negative and identified as Acido-
vorax sp. CHX100 and Chelatococcus sp. CHX1100. 
Both strains demonstrated the capability to degrade 
cycloalkanes (C5 - C8), while only the strain CHX1100 
was able to use short n-alkanes (C5 - C8) as a sole 
source of carbon and energy. Growth of Acidovorax sp. 
CHX100 using cyclohexane was much faster compared 
to Chelatococcus sp. CHX1100. The strains were able 
to degrade 99.5 % of 7.5 mM cyclohexane in minimal 
medium. The results demonstrated the potential ap-
plicability of Acidovorax sp. CHX100 and Chelatococ-
cus sp. CHX1100 for the treatment of waste gas con-
taining cycloalkanes (C5 - C8) and other recalcitrant 
compounds.
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Abstract

Cyclohexane is a highly volatile and colorless cyclic al-
kane mainly produced by hydrogenation of benzene. 
Cyclohexane can be widespread in the environment 
through petroleum and fuel spills. The United States 
Environmental Protection Agency (US EPA, 1994) re-
ported several environmental issues related to gas 
emissions containing cyclohexane. Moreover, the to-
xicity of cyclohexane is related to its octanol-water 
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Scheme of biotrickling filter: TIR is a temperature sen-
sor, XIR is a pH sensor, PI is a water pump, P2 is a 
dosimeter, V1 and V2 regulation valves, M is a motor.

The research determined the complete pathway for 
cyclohexane degradation through mutagenesis, gene 
expression, induction studies, genome analysis, and 
analysis of metabolites. Transposon mutagenesis of 
Acidovorax sp. CHX100 revealed a novel cytochrome 
P450chx monooxygenase which catalyzes the transfor-
mation of cyclohexane to cyclohexanol. Primer walking 
method categorized CYP450chx as cytochrome P450 
class I taking into account its operon structure: mono-
oxygenase, FAD oxidoreductase, and ferredoxin. CYP-
450chx was successfully cloned and expressed in E. 
coli JM109. The indole co-oxidation and CO-difference 
spectrum provided evidence regarding the induction 
and activity of CYP450chx using heterogeneous hosts. 
Biotransformation properties of CYP450chx were con-
firmed through the catalysis of cycloalkanes (C5 - C8) 
to their respective cycloalkanols. Moreover, degenera-
ted primers were designed and optimized from a set 
of known sequences of cyclohexanol dehydrogenase 
genes (chnA) as well as cyclohexanone monooxyge-
nases (chnB) and used to amplify and identify the gene 
cluster, which encoded the conversion of cyclohexanol 
to caprolactone in the strain Acidovorax sp. CHX100. 
Finally, the genome sequencing analysis verified that 
the strain Acidovorax sp. CHX100 has the genes en-
coding enzymes for the degradation of cyclohexanol 
to adipic acid. The gene cluster was composed by the 
following genes: a 1-oxa-2-oxocycloheptane lactona-
se (chnC), a cyclohexanone monooxygenase (chnB), 
a cyclohexanol dehydrogenase (chnA), a putative si-
gnal peptide, a 6-hydroxyhexanoate dehydrogenase 
(chnD), and a 6-oxohexanoate dehydrogenase (chnE).

A Biotrickling filter was operated using cyclohexane as 
waste air contaminant. Acivodorax sp. CHX100 was 
chosen as inoculum due to its ability to degrade cy-
clohexane. Performance was evaluated by means of 
different resident times from 37 s to 18 s. Removal 
efficiency laid in the range of 80 % to 99 %, the con-
centrations varied from 60 mg·C·m-3 to 480 mg·C·m-3 
respectively. Elimination capacities laid between  
5.4 g C·m-3·h-1 and 38 g C·m-3·h-1. Removal efficiency 
was decreased to 40 % by concentrations higher than 
720 mg·C·m-3. The results of this research propose a 
novel approach for cleaning waste air containing cyclo-
hexane by means of a biotrickling filter.

Colony shape of the cyclohexane-degrading strains
(Acidvorax sp. CHX100.)
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Abstract

Geospatial waste management concepts in large ur-
ban areas contribute to a better understanding of the 
complex structure of different stakeholders and the 
spatial waste generation. The scope of this work is 
the development and test of a geospatial waste ma-
nagement model on the example of the case study 
of Addis Ababa in Ethiopia. On the basis of available 
geographic and demographic data, a methodology for 
spatially distributed household waste generation is de-
veloped. The use of the model is demonstrated in the 
geospatial scenario analysis of different organic waste 
treatment concepts.

In the development of the geospatial waste manage-
ment model research questions are addressed, which 
relate to methodological adaptations and implemen-
tations of land use and land cover classification, po-
pulation estimation as also of geospatial integration 
of residual household waste generation and compo-
sition data. After the model is established questions 
regarding the residual waste distribution, potential 
land availability for waste management activities, po-
tential land availability for waste products applications 
(e.g. compost) are in focus. The model is the basis for 
analyzes of different citywide geospatial organic waste 
management scenarios, where the size and addressed 
implementation level of the concept plants varies. In
the scenario analysis required land requirement for 
different decentralized biowaste treatment concepts is 
determined and land availability is investigated at dif-
ferent geospatial administrative units levels.

The work proceeds through four major steps:
• First step: land use and land cover classification. 

The specific purpose land use and land cover clas-
sification by visual image interpretation method 
is presented in 12 methodological steps, which 
are defined while adapting the available land use 
and land cover classification methods. The main 
objective of distinguishing between different re-
sidential classes is achieved here. The questions 
regarding the potential land availability for waste 

Land use and land cover classification of Addis Ababa 
in 2010 (Rymkiewicz and Kranert 2013a)

Population composition of Addis Ababa determined by 
mean population densities (* Based on 3,37 million 
inhabitants)

Residual waste generation in [kg/cap/a] in five resi-
dential classes

management activities and land availability for 
application of waste products are answered by 
the results of the land use and land cover classi-
fication. The result is the composition of the land 
use and land cover in 14 classes for the case stu-
dy. The residential areas for example, extend to  
127 km2 and thus account for 24 % of the total area 
of the city.

• Second step: geospatial population estimation. The 
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geospatial population estimation for five residenti-
al classes and the market place (Merkato) in 2010 
is carried out by four methodological approaches: 
land use technique by mean population densities, 
land use technique by median values of the popula-
tion densities, dwelling unit technique and transfor-
mation of statistical data (dasymetric method). The 
basis for the geospatial population estimation is the 
Population and Housing Census 2007 carried out by 
the Central Statistical Agency of Ethiopia. The geo-
spatial population estimation ranges between 3,37 
and 3,49 Mio inhabitants and exceeds the official 
population projection for 2010 by 15-20 %. The ci-
ties population composition divided into residential 
classes, determined by different methodological ap-
proaches is very similar.

• Third step: geospatial integration of residual 
household waste generation and composition data. 
It is the last step in the development of the ge-
ospatial waste management data model. All main 
waste fractions from the waste sorting analyzes 
are extrapolated geospatially. Six waste fractions 
with a ratio of more than 3 % of the total residual 
household waste are discussed in detail for the case 
study of Addis Ababa. The spatial distribution of the 
total residual household waste varies, for example 
from 1,1 to 27,5 Mg/ha/a in Addis Ababa. During 
the geospatial analyzes different observations re-
garding the waste material distribution in the city 
are made. Distribution similarities are identified 
between organic, paper and cardboard and plastic 
waste fractions, and between fines and textiles wa-
ste fractions. A contrary distribution to textiles and 
fines is observed in the sanitary products fraction 
distribution.

• Fourth step: scenario analysis. Here, the application 
of the developed geospatial model is demonstrated. 
Six different decentralized composting concepts are 
discussed with the focus on the research objectives 
in the geospatial scenario analysis.

The geospatial modeling of waste management data 
proves, that household waste is generated and distri-
buted unequally in an urban area, depending on land 
use and land cover, population density as also waste 
generation per capita and time. The geospatial ana-
lyzes of waste generation data and their visualization 
deliver insights on how the household waste is dis-
tributed in the urban area and allow identification of 
waste generation hot spots of different waste fractions 
in the city.

It is proven that applying the geospatial model and 
queries questions regarding land requirement for dif-
ferent waste management concepts, here decentra-
lized biowaste treatment concepts, can be answered. 

A comparison of exemplary six scenarios showed, that 
the land size requirement and number of composting 
plants decreases with the increasing input material per
composting site and therefore contributes to an decre-
ase of total land requirement for composting.

The developed model can be used for analysis and 
planning of further citywide waste management con-
cepts, both in the field of composting, biogas plants, 
waste transport, separate collection of organics, re-
cyclables and residual waste as well as other areas. 
The methodology can be transferred with local adapta-
tions to other cities. The basic components of the mo-
del, such as the land use and land cover classification 
and the spatial population estimation, can be useful for 
other disciplines, e.g. water supply, sanitation, traffic 
planning, communication, site location for schools or 
hospitals. By the application of the model more con-
texts can be identified and studied further, such as 
economic and time factors or emissions.

Due to the developed methodology, different disci-
plines are combined in a model on a geospatial level 
and are applicable for waste management analyzes. 
This allows, especially in urban areas in developing 
countries, in the context of the ongoing urbanization 
and formation of megacities, better analysis and plan-
ning of waste management measures.
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Abstract

Even if the landfills are close and no more waste is 
disposed, the emissions continue over decades or cen-
turies. Landfill gas is emitted in a period between 50 to 
100 years and the leachate could be emitted over se-
veral hundred years. In this time, the emissions have 
to be controlled and treated until their amount and 
concentrations have reached a level that is environ-
mentally acceptable (Belevi et al., 1989). Around the 
world, landfills for municipal waste have a high envi-
ronmental relevance because of the influence of the 
contaminated leachate and landfill gas emitted over 
decades. One example of these emissions is methane 
(CH4) which is a product in an anaerobic degradation 
process. Methane is a gas with an important influence 
in the greenhouse effect and climate change. There is 
convincing evidence that the atmospheric CH4 increase 
during the industrial era is caused by anthropogenic 
activities (ruminants, emissions from fossil fuel extrac-
tion and use, agriculture and the emissions from land-
fills and waste) which contribute at present between 
50 and 65 % of the total CH4 production. In the case 
of landfills and waste degradation, this percentage is 
approximately 10 % of the total anthropogenic emissi-
ons of CH4 (IPCC, 2011).

To reduce the environmental negative impact from 
landfill sites, some countries have stopped the depo-
sition of untreated municipal waste, like Germany in 
2005 (TASi, 1993; Heyer et al, 2005/a; Anonymous, 
2006; DepV, 2009). In Europe the EU Landfill Directive 
imposed all members to gradually reduce the amount 
of biodegradable municipal waste going to the landfill 
to 65 % (base in year 1995).

Over the last years, an important question has been 
discussed in the Solid Waste Management sector: 
when should the waste disposal time end and when 
should the landfill be closed? Under this scope, an im-
portant point has been identified: the problem genera-
ted by landfill emissions through decades. Hence, the 

focus to reduce the aftercare period and the degrada-
tion time after the closure has to be studied. Based on 
that, it is necessary to have some important processes 
like waste biodegradation, which has an important role 
in the reduction of the organic and inorganic matter. 
Thus, the emissions will reach environmentally accep-
table levels.

In the aftercare period the emissions (leachate and 
landfill gas) should be collected and treated to avo-
id environmental contamination. Therefore, from an 
economical and ecological point of view, the aftercare 
period reduction is regarded as advantageous. In the 
last years, pilot investigations have focused on injec-
tion and/or sucking air to induce aerobic processes in 
order to reduce the aftercare period. Inducing a faster 
stabilization of the waste mass in the landfill body, the 
goal is to reduce the maintenance costs and negative 
environmental effects (Scheutz et al, 2008; Laner, D., 
2011; Rettenberger, 2010; Lema et al, 1988; Cossu 

Set up of bench experiments with the ready bottles for 
the H2O2 injection

Complete set up of the 6 LSR, The two (on the left 
site of the photo) were for air injection. The two in the 
middle were for H2O2 injection and the two last were 
the controls with anaerobic conditions.
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and Raga, 2008; Stegmann at el, 2003; Read et al, 
2001/a). A reduction in decomposition time and other 
parameters (BOD5, COD, TOC, Ammonium, etc) was 
observed because aerobic biodegradation rates are fa-
ster than anaerobic ones. These projects have shown 
an accelerated biological decomposition of the landfill 
waste. However, this concept poses some challenges: 
channeling situation and difficulties in air distribution 
in this material under low porosity present during the 
air injection, internal fire produced by high concentra-
tion of CH4 and oxygen supplied, internal explosions 
because of the explosive gas-air mixture, the increase 
in the internal temperature and as consequence the 
loss of internal moisture and the increase in mainte-
nance costs.

These issues can be overcome with the method deve-
loped in this PhD thesis. With this method, oxygen is 
supplied via H2O2 water-injection into the landfill body 
at a sufficient rate to maintain aerobic conditions. The 
H2O2 injection method was used in the remediation of 
contaminated sites over ten years. Based on success-
ful results of this PhD research, H2O2 will be investiga-
ted as an oxygen source to reduce the aftercare period 
of the municipal solid waste landfills.

After of the presentation of the fundamental aspects 
of oxygen supply to landfill sites, the methodology and 
the results from different experiments will be descri-
bed, which have as an overall objective to determine 
the optimal concentration in solution of H2O2 to be in-
jected. The first experimental part was carried out in a 
laboratory scale: the bench experiments. The results 
from bench experiments determined the concentration
in solution of H2O2 as main solution for the experi-
ments in the Landfill Simulation Reactors (LSR).

To clarify the question, what processes (biological or 
chemical) are taken part in the molecular breakdown 
of the H2O2, an experiment with two different materi-
als was carried out. H2O2 was injected to one material 
microbiologically active and to another material auto-
claved (to eliminate all the microbiological activity), 
then the results (as temperature development, the O2 
and CO2 concentration, etc) were analyzed in order to 
understand which mechanisms were involved in the 
molecular rupture.

A main experimental part of the work was carried out 
in a 200-liter Landfill Simulation Reactors (LSR). The 
experiments were carried out in parallel and in dupli-
cate with the objective to compare the oxygen supply 
by air injection and by H2O2 solution with anaerobic re-
actor (controls). The material used was from the Einöd 
landfill, which is located near Stuttgart. The main pa-
rameters measured in this second phase were: water 

Percentage of O2 generated in Volume from different 
concentrations of H2O2

content, temperature, gas composition (O2, CO2 and 
CH4), leachate composition (BOD5, COD, pH, NH4- N, 
NO2-, NO3-, heavy metals and TOC). Also, the microbial
activity in the material was measured at the beginning 
and at end of the experiments (AT4 , GP21) to see the 
degradation degree of the waste disposed.

The main conclusions of this PhD thesis are:
• The optimal concentration of a solution of H2O2 to 

be used as oxygen source is 6%
• It is important to have a chemical-biological 

(catalase and peroxidase enzymes) influence to 
break down H2O2 molecule and thus to get more 
oxygen free to be used as source in the waste 
decomposition.

• Regarding aerobic and anaerobic LSR, the final 
percentage of reduction of organics in the aerobic 
reactors is higher than the values in anaerobic re-
actors. This confirms the faster waste degradation 
in presence of oxygen, proving that H2O2 supply 
method works as an oxygen source reducing the 
degradation time in old landfill materials.

• The H2O2 injection method could be used in landfill 
sites to reduce the aftercare period and thus red-
uce the economic costs and the emissions to the 
environment.

• Based on the RA4 and GP21 comparison between 
the initial and the final values, H2O2 accelerates 
the organic degradation by means of the oxygen 
presence.

• The H2O2 method was successfully used in red-
ucing the organic matter in a landfill and also to 
reduce the landfill aftercare times, reducing the 
economic costs and the released emissions into 
the environment.

The last part of this thesis presents a summary of the 
research, the conclusions and
recommendations.
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In our job, we’re on top of the pile

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

High-value utilization of organic waste (fermentative, composting) is an important element for ensuring a high 
share of renewables in the energy supply in Germany and for achieving the ambitious energy policy objectives of 
the federal and state government. 

The working area focuses on biological treatments processes (composting and anaerobic digestion) and pre-
conditioning of organic waste. Approaches for flexible energy production from biogas plants based on renewable 
biomass is another focus of the working area.

The methodological approaches for the technical-economic evaluation are based on measurements at the facility, 
experimental test series and model-based calculations.

Biological Processes in Closed Loop Recycling  
Management

Research topics:

•	 The	assessment	of	technical	
processes in large-scale fermen-
tation plants

•	 The	identification	of	optimal	uti-
lization pathways  for the resul-
ting products from the fermen-
tation and composting process 
(biogas, digestate, composts)

•	 The	investigation	of	physical	and	
chemical material properties of 
organic waste, digestate and 
compost

•	Material	flow	analysis	of	extra-
neous material and pollutants in 
technical systems
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Research

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 fermenta-
tion plants for organic waste. The database is intended 
to support project development and planning decisions 
in the expansion of fermentation capacity and to iden-
tify optimization potentials.

For several years the utilization of biodegradable wa-
ste in fermentation plants is increasing. This develop-
ment 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 perfor-
mance of the systems.

In the project „Optimization Potential in Solid Waste 
Biogas Plants in Baden-Württemberg“ a comprehen-
sive, objective, reliable database is therefore to be 
created by implementing an extensive measurement, 
sampling and data collection program. A comprehen-
sive 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 optimi-
zation potential, such as higher energy efficiency, tar-
geted substrate use, increased energy and resource 
efficiency, is to be discovered.

This project is funded by the Ministry of Science, Re-
search and the Arts of the State of Baden-Württem-
berg (MWK) and takes part in the BBW-ForWerts gra-
duate program.

Funding Institution:

Ministerium für Wissenschaft, Forschung und Kunst 
Baden-Württemberg; Forschungsprogramm Bioöko-
nomie Baden-Württemberg

Contact:

Prof. Dr.-Ing. Martin Kranert
Claudia Maurer, M.Sc.
Dipl.-Ing. Anna Fritzsche

Duration:

07/2014 - 08/2017

Laboratory	System	Yield	Master	to	investigate	the	specific	gas	yield	of	substrates
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Storage and flexible operating modes to con-
serve valuable resources and to compensate for 
current fluctuations at high levels of renewable 
energy in Baden-Württemberg

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 demand-oriented way and analyzing 
the increasing storage demand.  As a result of cost-
efficient storage possibilities of biogas and controllabi-
lity 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 
controllability of biogas production from biogas plants 
based on experiments and subsequent modeling. 
Based on these methodologies a tool for optimized 
demand-oriented operation mode of the CHP is to be 
developed.

The first project phase includes the conduction of ex-
periments 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 ba-
sed on the existing storage capacities and electricity 

Operational schedule of a reference plant

price prognosis, generates operating schedules for the 
CHP for flexible operation mode of biogas plants. Ba-
sed on these operational schedules, an economic as-
sessment 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 calculate the extra revenues in case a transformati-
on of the operation mode of the plant towards flexible 
electricity production from biogas is planned.

Funding Institution:

Ministerium für Umwelt, Klima und Energiewirt-
schaft Baden-Württemberg; Programm Lebens-
grundlage Umwelt und ihre Sicherung (BWPLUS)

Contact:

Claudia Maurer, M.Sc.
Dr.-Ing. Olga Panić-Savanović
Dipl.-Ing. Rafael Daiber

Project Partner:

• Institut für Siedlungswasserbau, Wassergüte- 
und Abfallwirtschaft, Universität Stuttgart

• Institut für Feuerungs- und Kraftwerkstechnik, 
Universität Stuttgart

• Institut für Energiewirtschaft und Rationelle  
Energieanwendung, Universität Stuttgart

Duration:

12/2012 - 03/2016
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Factors influencing the separate biowaste colle-
ction with special regard on quality

The impacts on the quality of separate-collected orga-
nic waste were investigated in a research project by 
the Institute for Sanitary Engineering, Water Quality 
and Solid Waste Management (ISWA) and the Inge-
nieurbüro für Sekundärrohstoffe und Abfallwirtschaft 
(ISA) for the Entsorgergemeinschaft 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 chal-
lenges regarding treatment and utilization are evoked. 
The methods used, were a detailed literature review, 
supplemented with the expertise of relevant stake-
holders. Additionally interviews, surveys with questi-
onnaires, treatment plant visits and the analysis of 
analytical data from two plants were conducted.

Funding Institution:

Entsorgergemeinschaft der Deutschen Entsorgungs-
wirtschaft e.V.

Contact:

Prof. Dr.-Ing. Martin Kranert
Dipl.-Ing. Anna Fritzsche
Dipl.-Ing. Lea Böhme

Duration:

02/2015 - 09/2015

Biological treatment plants have to deal with a high content of impurities in the delivered biowaste
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And sometimes, the job just stinks
If it stinks, the people in this workspace are in their element. In the working area ‟Emissions”, people care about 
almost all the existing gaseous matters. Preferentially at waste treatment plants, landfills and sewage treatment 
plants, but other emissions are also ‟welcome”.

The topics of ‟acceptance” and ‟gaseous emissions” of waste treatment facilities are always strongly connected 
to each other. This involves, on one side, preventing harassment or keeping threshold values; but also resource 
conservation and sustainability on the other side. Thus, the minimization of emissions of greenhouse gases in the 
disposal and recycling of waste is still an important research area. In the working area EMS, to avoid methane 
generation and methane monitoring is currently a major focus. The researches can be applied to landfill aftercare 
reduction, reducing emissions at the MBT and developing methane measuring methods.

In cooperation with companies and public authorities, the available possibilities of gas analysis were always re-
quired in the reporting period. Available equipment ranges from classical methods such as gas chromatography 
with mass spectrometer and flame ionization detectors to more unusual methods such as olfactometry, laser ab-
sorption spectrometry and ‟sniffing port” (GC-MS-o). Our work is embedded in both in the scientific and technical 
context as well as in the economic context. Our experiences incorporate formulations of national and international 
rules.

Emissions

Research topics:

• Landfill aeration
• New methods to methane  

emission quantification
• Research of emissions from  

waste treatment plants
• Gas chromatographic odorant 

analysis by means of ‟sniffing 
port (GC-MS-o)”
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Research

EnAB: Energy-efficient exhaust air treatment

About 40 % of the annual produced amount of mu-
nicipal solid waste is treated in a mechanical-biologi-
cal-treatment plant (MBT) prior to landfilling. During 
the biological treatment stage polluted exhaust air is 
emitted, which has to be treated in order to satisfy 
the regulations of the 30th Federal Immission Con-
trol Ordinance (BImSchV). Usually the emissions are 
treated by regenerative thermal oxidation (RTO). The 
organic pollutants within the exhaust gas are oxidized 
to carbon dioxide due to post-combustion. To keep up 
the oxidation process the amount of carbon within the 
exhaust gas should be sufficient, otherwise there is a 
need for auxiliary gas or oil firing. As a consequence 
there are high costs for the running of RTO.

Due to the occasional lack of carbon in the exhaust 
air, the RTO is only of limited use for exhaust gases 
from MBT. There is an obvious need for a special de-
signed exhaust gas treatment process for MBT. Within 
the scope of this research project an energy-efficient 
exhaust air treatment (EnAB) a system especially for 
MBT should be developed, to reduce the overall ener-
gy consumption. The project is funded by the Federal 
Ministry of Economics and Energy (BMWi) and carried 
out at the MBT of the company Materialkreislauf- und 
Kompostwirtschaft GmbH & Co. KG in Großefehn, Ger-
many.

At the MBT in Großefehn more than 60 % of the spe-
cific energy demand was consumed by the treatment 
of the exhaust gas in 2013. An adapted exhaust gas 
treatment can contribute to lower energy demands.
The Working Group Emissions of the chair of Waste 
Management and Emissions at the institute ISWA con-
trols and analyses the exhaust air of the rotting tun-
nels continuously by Flame Ionisation Detection (FID) 
and Fourier Transformation Infrared Spectroscopy (FT-
IR). On this basis, an effective gas treatment process 
can be implemented. 

The knowledge of the exhaust gas composition duri-
ng rotting time is crucial for designing a specific ex-
haust gas treatment process. By means of the detailed 
results of the FT-IR analyses the composition of the 
exhaust gas is known. With the knowledge of the 
chemical and physical qualities of the compounds the 
theoretical suitability of alternative cleaning systems, 
e.g. scrubbers can be verified. Based on the results 
different scrubbers, a biofilter and their combination 
were examined. To examine their performance the 
crude and the clean gas of the alternative systems 
were analysed. 

The emissions of MBT processes follow a characteristic 
course. During the first week of waste treatment more 
than 80 % of all organic compounds are emitted. After 
the first week there are lot of compounds in low con-
centrations and well soluble in water. These pollutants 
can be removed with scrubber systems and biofilter.
Because of the complex interactions of numerous pro-
cesses the research will be continued in the follow-
ing project ‟Energy-efficient exhaust air treatment 2” 
(EnAB 2).

Funding Institution:

Bundesministerium für Wirtschaft und Energie 
(BMWi), Forschungszentrum Jülich GmbH (PTJ)

Contact:

Leonie Bruggmoser, 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:

08/2012 - 07/2015

Bypass pipes to the alternative air cleaning systems
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EnAB 2: Energy-efficient exhaust air treatment 2 

Mechanical-biological waste treatment (MBT) is used 
as a basic technology for municipal solid waste treat-
ment. The technology has the specific aim to stabilize 
the organic waste prior to landfilling.

To guarantee aerobic conditions during biological de-
gradation a high ventilation rate is necessary. The pro-
cess gases are loaded with pollutants, which should 
be reduced to German limit values before emit into 
the atmosphere. Often regenerative thermal Oxidation 
(RTO) is used. To keep up the oxidation process addi-
tional fuel is necessary.

The research and development project ‟Energy-effici-
ent exhaust air treatment 2” (EnAB2) aims at a si-
gnificant reduction of energy demand on MBT plants. 
As a result of the previous project the reduction of 
the energy demand of the aeration of the heaps and 
the exhaust gas cleaning are promising. The RTO is 
used as a central solution of an exhaust gas mixture of 
numerous processes which influences its composition. 
To achieve the aim, technical aspects of exhaust gas 
treatment and operational aspects of all interacting 
processes are relevant. 

As a result of the previous project it might be possible 
to reduce the specific energy demand of mechanical-
biological waste treatment by 25 %. 

Funding Institution:

Bundesministerium für Wirtschaft und Energie 
(BMWi), Forschungszentrum Jülich GmbH (PTJ)

Contact:

Leonie Bruggmoser, 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 - 10/2017

Air pollution of total hydrocarbon for both rotting phases

In the context of this project the exhaust gas streams 
from 15 rotting tunnels should be divided by their dif-
ferent levels of air pollution and treated in alternative 
cleaning systems. As a consequence the volume flow 
rate to the RTO will be reduced. Therefore a new by-
pass pipe will be built. In addition a control algorithm 
will be developed to use automatic flaps to supply the 
exhaust gas to the suitable cleaning system.
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Measurement of methane emissions of biogas 
plants with laser technology and modelling of 
the methane freight (QuantiSchluMBF)

Organic household and garden wastes are increasingly 
fermented in biogas plants in Germany. This contri-
butes to the biological recycling of organic waste and 
to regenerative energy production.
However, recent studies show evidence for high green-
house gas emissions of biogas plants. The diffuse me-
thane emission (‟methane slip”) could be higher than 
originally assumed. Measuring campaigns are scarce 
and only a few biogas plants were monitored.

The monitoring of methane leakages is only available 
for point sources. However leakages are typically in 
undefined diameters and unmeasurable volume flows 
(e.g. leaking flange). The analysing method for quan-
tifying the methane slip of a whole biogas plant (for 
example: kg methane per day) is not yet developed.

The diffuse emitted methane is lost and cannot be 
used as biogas. Therefore a measurement method is 
crucial to evaluate the lost potential, without separate 
inspecting every single part of the biogas plant for the 
diffuse emissions.

The scope of this research project ‟QuantiSchluMBF” 
(Quantifizierung des Schlupfs von Methan aus Biogas-

anlagen durch Ermittlung der Fracht) is to further de-
velop a measurement method. The basis is a method 
which was developed by the project partners for quan-
tifying methane emissions of area sources (e.g. Land-
fills). It was developed, tested and improved within 
the DBU-Project (Entwicklung eines einfachen Verfah-
rens zur Ermittlung von Emissionsraten von klimarele-
vanten Gasen aus Flächenquellen, AZ 27046).

The method contains three components:

1. Concentration measurement

The methane concentration is measured alongside 
measuring lines in upwind and downwind directions. 
These analyses are carried out with a tunable diode 
laser absorption spectrometer (TDLAS). The method 
resembles IR-photometry, the absorption of infrared 
light at the wave length of the component. The dif-
ference is the open path, between 2 and 1000 m, 
between the light source and the retro reflector. The 
accuracy is 1 ppm, so the natural background concen-
tration of methane of 1.7 ppm is easily measurable.

2. Wind measurement

The wind measurement is carried out at the same time 
than the concentration measurements. An ultrasonic 
anemometer measures the undisturbed wind direc-
tion, the speed and some turbulence parameters.

3. Emission Rate Calculation

The concentrations and wind data as basic input infor-
mation are used in a model calculation to determine 
the methane emission rate of a source. The ISWA uses 
the freeware WindTrax from Thunder Beach Scientific. 
WindTrax determines the methane emission rate ba-
sed on a backward Lagrangian stochastic model (bLs). 
The inverse turbulent dispersion of the emissions in 
the atmosphere is used to deduce the emission rate 
of an area source from the measured downwind con-
centrations. 

The aim of the project was to show that the model can 
reliably be used to quantify the emitted methane of a 
biogas plant. To transfer the method from plain area 
sources (landfill) to a plant with buildings and so with 
gas releases in different heights, some modifications 
in the simulation model might have to be made. The-
refore measurements at different plant and different 
conditions were made. If the areas with building inter-
ferences are avoided for the concentration measure-
ments, WindTrax can be used to evaluate the methane 
emissions of biogas plants. The optical remote sensing 
with TDLAS and the inverse dispersion modelling with Gasfinder®-Measurement and model of a biogas plant
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• Ingenieurbüro Lohmeyer, Karlsruhe
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09/2013 - 12/2014

WindTrax assemble a simple and generally available 
method to quantify methane emission rates, which can 
be used at any biogas plant without interference of the 
running processes at the plant.

The method is very suitable to expose an adverse ope-
rational management that for example trigger the gas 
release valves. Regular observations of the plant might 
give signs for possible leakages. Thus the determina-
tion of the methane emission rates benefits the plant 
operator and the climate protection. The fugitive me-
thane, which is emitted directly into the atmosphere 
and not utilized, is quantified. Furthermore the me-
thod provides a better comparability of biogas plants. 

Examination of greenhouse gas emissions at bio- 
waste treatement plants as a criterium for a 
high-end waste management („UTE B.“)

In Germany a law to collect biological waste separa-
tely was introduced at 1st of January in 2015. Since 
then the capacity for appropriate treatments increa-
sed. The main practices are anaerobic digestion and 
aerobic composting. In order to compare the impact 
on climate change of the different biowaste treatment 
technologies, the determination of greenhouse gas 
emissions (especially methane) is inevitable. 

So far there is no reliable measurement method to de-
termine the overall methane emissions at anaerobic 
digestion or composting plants. Particularly the fugi-
tive methane emissions might be very important at 
these plants. 

For a reliable quantification of the total methane emis-
sion rates of a composting or digestion plant a me-
thod is used which has already been successfully used 
at agricultural biogas plants in the previous project 
‟QuantiSchluMBF”. This method is now applied at ana-
erobic digestion and composting plants.

At different composting and anaerobic digestion 
plants, the adaptability of the method is examined 
and the impact on climate change is estimated. Simi-
lar to the project “QuantiSchluMBF” the method can 
be used if the building interfered areas are avoided 
for concentration measurements. The combination of 
an optical remote sensing technology and microme-
teorological dispersion modelling gives a simple and 
generally available method to quantify the overall me-
thane emission rate of biowaste treatment plants wit-
hout interfering in the running operational processes. 
It is possible to monitor the environmental impact of 
biowaste treatment plants and to interact if necessary 
(e.g. for unsuitable operational management or suspi-
cion of possible leakages). 

Funding Institution:

Ministerium für Umwelt, Klima und Energiewirt-
schaft, Baden-Württemberg

Contact:

Dipl.-Met. Angela Groth, M.Sc.
Dr.-Ing. Martin Reiser

Duration:

09/2013 - 12/2015

Gasfinder®-Measurement and model of an anaerobic 
digestion plant
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A section of the Landfill Dorfweiher with aeration 
lances during construction of the biofilter

Funding Institution:

District of Konstanz / Ministry for Environment,  
Climate and Energy Economics of Baden-Württem-
berg

Contact:

Dr.-Ing. M. Reiser
Dipl.-Ing. M. Rapf
Dipl.-Ing. M. Kieninger

Project Partner:

Lhotzky + Partner Ing. Gesellschaft mbH, Braun-
schweig

Duration:

12/2009 - 12/2014

Pilot project to reduce the aftercare period of a 
domestic waste landfill – accelerated decompo-
sition of organic waste through extensive inter-
val aeration in BA IV of the landfill Dorfweiher

The district of Konstanz intends to reduce the afterca-
re period of the landfill Dorfweiher. In situ treatment 
process was developed and executed by the University 
of Stuttgart, Institute for Sanitary Engineering, Water 
Quality and Waste Management (ISWA) in coopera-
tion with the Engineering Company Lhotzky & Part-
ners, Braunschweig; with the treatment process, the 
known methods will be combined in a project section 
of the landfill Dorfweiher and the techniques will be 
improved. The Ministry for Environment, Climate and 
Energy Economics of Baden-Württemberg supports 
the project financially.

The aeration period is set to be three years. Since 
2013 the effects of the aerobic treatment on the land-
fill are evaluated during a two-year observation. The 
results of the project will play an important role in 
the required design and the choice of the final surface 
sealing.

The aim of the pilot project is to treat the landfill body 
aerobically and thus to achieve a discharge from the 
aftercare within a foreseeable time period. Using the 
proposed method, the conversion and degradation of 
the organic constituents in the landfill should be ac-
celerated. As a result, settlements can be anticipa-
ted and harmful landfill gas emissions can be grea-
tly reduced. The quality of the leachate can also be 
improved significantly. In parallel, in the framework 
of academic supervision to the pilot project, further 
insights will be developed. In a close temporal and 
spatial raster scanning, plenty of measuring data are 
recorded. For example, information about the required 
aeration rates and pressures as well as the gas, le-
achate, temperature and settlement developments 
can be obtained, so that the aeration strategy can be 
optimized. Furthermore, it is also of interest that how 
effective the exhaust gas treatment of the biofilter is, 
and how much leachate should be recycled so the bi-
ological processes in the landfill could run optimally.

The technical constructions and equipment are 
constructed in a modular design. After completion of 
the project, it would be possible to use some parts of 
the technical components for the treatment of another 
section of the landfill “Dorfweiher” or other landfills. 
Details of carbon, nitrogen and water balance will be 
elaborated. For carbon, it will only be possible mainly 
through gas analysis. The results will be evaluated to 
the effect, whether the in-situ treatment method can 
be transferred to other landfills.
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Analysis of the odorant in the exhaust gas from 
sewage system with gas chromatography/mass 
spectrometry in combination with olfactory de-
tection (GC-MS-o)

By combining the traditional GC/MS coupling with a 
so-called olfactory detector (or ‟sniffing port”), it is 
possible to determine the actual odorous componen-
ts from a mixture of gaseous air pollutants. In case 
of exhaust gas from industrial waste water treatment 
plants, all kinds of constituents can play an important 
role.

Client: ARA Rhein, Basel

Combination of gas chromatography and olfactory 
analysis

FTIR measurement at the exhaust gas purification  
system in the semiconductor manufacturing

Expertises

Formaldehyde and VOC-analyses in the exhaust 
gas of dehumidifiers at the chipboard production

The exhaust gas of the dehumidifiers was monitored 
continuously in the long term for formaldehyde con-
centration and amount of organic carbon. Due to satu-
ration and high temperatures, the measurement took 
place exceeding 180 °C.

A flame ionization detector (FID, Modell Bernath Ato-
mic 3006) was used to quantify the organic carbon 
content. Formaldehyde and other VOCs were examined 
by a portable FT-IR analyser (GASMET DX4000N der 
Fa. Temet, Finnland). The measuring pipes and filters 
were heated.

Client: Reinluft Umwelttechnik, Stuttgart

FT-IR measurements at different exhaust gas 
purification systems in the semiconductor and 
solar cell manufacturing or solar cell industry

In order to investigate the efficiencies of various ex-
haust gas purification systems, exhaust gas analyses 
were conducted at different production facilities of 
the semiconductor and solar cell manufacturing with 
a portable FT-IR spectrometer. The large amount of 
inorganic and organic components in the exhaust 
gas streams are often classified as greenhouse gases  
(e.g. nitrous oxide, sulfur hexafluoride, etc.).

Client: Centrotherm AG, Blaubeuren

Olfactometry analyses to determine the odorant 
concentration and different gas components

Olfactometry analyses to determine the odorant con-
centration and gas chromatographic analysis of gas 
samples from different facilities (waste disposal plants, 
sewage treatment plants, and different manufacturing 
companies).

Client: Various
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With our help there‘ll be not much left for your bin
Concerning problems from industry and public bodies, RIK’s expertise covers the preparation of material and 
substance balances, development of management systems and technical processes to prevent, recycle and treat 
all kinds of wastes and residues. With most of its projects, RIK aims to turn waste management in real closed 
loop recycling management. 

Currently we are working on the following topics: • Sustainable management and use of the resource ‟food”: 
We sum up and balance the amounts of disposed food and food waste in Germany and develop out of these 
prevention measures and action plans for policy-makers. We are developing a standardized method for the clas-
sification and evaluation of new food management approaches, which shall be later established all over Germany 
and Europe. • Recovery of phosphorus from sewage sludge ash: In an EU-funded cooperative project we help to 
develop an innovative thermo-chemical process by which sewage sludge ash can be turned into phosphorus and 
other useful products. RIK’s contributions to the project are firstly the performing of experiments as well as the 
management of input and output materials. • Renewable energy and energetic use of waste streams (‟waste to 
energy”): We develop concepts to use unavoidable wastes in an ecologically and economically optimal way to sub-
stitute fossil energy. • Wet oxidation of liquid hazardous wastes/industrial wastewaters: We perform experiments 
with real wastewaters, thus evaluate the feasibility of AOP treatment, and subsequently set up overall treatment 
concepts from the point of origin to the canal. • Pyrolysis of organic residues: Various organic residues can be 
transformed into coke and energy-rich gas by means of pyrolysis. Adapted to the according local conditions, con-
cepts and reactors for pyrolysis recycling including gas treatment are developed and tested. • Further fields of 
activity: Resources in wastes, residues and anthropogenic deposits; treatment and utilization of sewage sludge; 
treatment and disposal of solid, pasty and liquid industrial wastes; microbial regeneration of adsorbents; waste 
adequate special analysis and test methods; sampling of solid, pasty and liquid wastes.

Resources Management and Industrial Waste

Research topics:

• Waste and resources  
management in industry  
and public bodies

• System optimization by material 
and substance balancing

• Food and food waste balances 
and prevention strategies

• Thermo-chemical recovery of 
phosphorus from sewage sludge 
ash

• Dangerous reactions and  
emissions caused by  
industrial wastes

• Wet oxidation of liquid  
hazardous wastes

• Pyrolysis of organic residues
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REFOWAS - Pathways to reduce food waste

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 wa-
ste can often be avoided with relative ease. In diffe-
rent case studies we study the main points and rea-
sons 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 si-
gnificant impact on the reduction of use of resources 
and emissions. This topic has been a public concern 
for several years and is becoming increasingly impor-
tant. Up until now there was no reliable data on the 
amounts of food waste. For this evaluation it is also 
important to have information on why waste is created 
and which portion of this waste can be avoided with 
various measures. The goal of the project is to analy-
se the portion of avoidable waste, and strategies and 
approaches for measures to avoid or reduce waste. On 
the basis of three case studies with bakeries, vegeta-
ble 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 wa-
ste. We will include relevant actors, develop strategies 
with them and discuss possible measures to develop 
incentives for such behaviour.

Approach

We link two perspectives. We carry out a holistic sec-
toral 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 ac-
tion 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 analy-
se fruit and vegetable crops, processing and marke-
ting. In processing we look more closely at bakeries. 
In a third case study we study consumer behaviour to 
identify different consumer patterns and reasons for 
the creation of food waste in households. As a further 
aspect, catering and food waste in schools shall be in-
cluded here.

Workplan – REFOWAS
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Funding Institution:

Bundesministerium für Bildung und  
Forschung (BMBF)

Contact: 

Dipl.-Ing. Gerold Hafner
Dipl.-Ing. Dominik Leverenz
Philipp Pilsl, M.Sc.

Project Partner:

• ISWA der Universität Stuttgart
• Thünen-Institut
• Max Rubner-Institut, Bundesforschungsinstitut 

für Ernährung und Lebensmittel (MRI)
• Verbraucherzentrale NRW

Duration:

06/2015 - 05/2018

Internet:

www.refowas.de

Data and Methods

The holistic analysis of the agricultural and food sec-
tors is based upon differing preparations by the pro-
ject partners in the area of environmental accounting, 
waste statistics and analyses of consumer behaviour. 
Further data stems, among other sources, from the 
German Federal Statistics Office, from national con-
sumption studies and national nutrition monitoring as 
well as from the literature. The environmental impact 
along the value creation chain is calculated on the ba-
sis of economic balance approaches.

In the case studies we document and evaluate – in ad-
dition to surveys of actors – amounts of waste with the 
help of the so-called ‟Resource Managers” of the Uni-
versity of Stuttgart. In order to recognize options for 
action, we analyse different scenarios. These options 
for action will be discussed at stakeholder workshops.

Preliminary Results

Our analyses of the total systems target not only sci-
entific knowledge and policy advice, they shall also 
serve 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 envi-
ronmental impacts

• Suitable, in part newly developed, methods for the 
creation 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 following results:

• Concepts and options for action to avoid food waste 
(in the fields of fruit and vegetables, baked goods, 
school meals and consumer behaviour)

• The creation of a communication and informati-
on platform with information materials (brochure, 
posters, curriculum materials and a resource for 
school food providers).
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Energy-Saving potential by avoiding food losses

Throughout the entire value chain from agricultu-
ral production to end consumption, the provision of 
food is linked with a considerable energy expenditure. 
When food does not find its intended use at the end 
consumer or is discarded in the preceding value chain, 
the often substantial energy consumption of highly 
processed foods is disproportionate to the alternative 
use of these edibles and, thus, not sustainable. The 
Objective of the present work is to account for the the-
oretical potential for primary energy savings by avoi-
ding food losses in the entire value chain, in order to 
deduce approaches for future saving measures.

The term ‟food losses” was used in agriculture, food 
processing and trade, according to common language 
of experts and literature. Losses can be minimized by 
system optimization, resulting in a corresponding opti-
mization potential. Partial streams of these losses may 

Energy-Saving Potential of Food Losses and Food Waste along the Food Value Chain

be declared as waste in accordance with the Materials 
Recycling Act. At consumer level (out-of-home service 
and households) the term ‟food waste” was used. This 
wastage may be partially or completely avoided, resul-
ting in a derivable avoidance potential. Thus, the pri-
mary energy-saving potential of food losses and food 
waste is composed of the optimization potential and 
the avoidance potential (see following figure).
 

A quantification and characterization of energy losses 
associated with avoidable food waste was conducted 
by merging former results, using the cumulative ener-
gy demand (CED) as the assessment parameter. More 
precisely, the respective theoretical amount of avoida-
ble food losses multiplied by the corresponding CED 
value yielded the theoretically possible primary energy 
savings of each food category. Combining the single 
categories resulted in an energy-saving potential by 
avoiding food losses in Bavaria.
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Composition of the Energy-Saving Potential by avoiding Food Wastage in Bavaria

Funding Institution:

Bayerischen Staatsministeriums für Ernährung, 
Landwirtschaft und Forsten

Contact: 

Dipl.-Ing. Gerold Hafner
Dipl.-Ing. Dominik Leverenz
Philipp Pilsl, M.Sc. 

Project Partner:

• Universität Stuttgart, ISWA 
• Kompetenzzentrum für Ernährung Bayern (KErn)
• Fraunhofer IVV
• HS Deggendorf

Duration:

02/2014 - 09/2015

Based on the amounts determined in the previous pro-
ject, the primary energy savings by preventing food 
losses and waste in Bavaria in 2011 summed up to 
approximately 14,400 TJ/a, or 4,000 GWh/a for the 
entire value chain. This corresponds approximately to 
the household-related primary energy consumption of 
330,000 inhabitants in Bavaria.
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Research project RecoPhos – “Recovery of phos-
phorus from sewage sludge and sludge ashes 
with the thermo-chemical RecoPhos process”

Fossil phosphate sources with low heavy metal content 
are becoming increasingly scarce. Sewage sludge ash 
contains 10 to 25 % by mass of phosphates (as P2O5), 
depending on its origin, because of which it is consi-
dered as a secondary phosphorus resource. The total 
phosphorus content of the sludge currently produced 
in Europe has the potential to replace around 35 % of 
phosphate imports into the EU.

It has been therefore attempted for many years to re-
cover the phosphorus contained in sewage, in sewage 
sludge or in sewage sludge ash. However, referring to 
a cost effective phosphorus or phosphate production 
as a goal, among the various methods developed up 
until today, none was implemented on an industrial 
scale.

Unlike most approaches the RecoPhos process is a me-
tallurgical process that uses ash from sewage sludge 
mono-incineration as a starting material to produce 
elemental white phosphorus or high purity ‟thermal” 
phosphoric acid.

There is a demand for white phosphorus, which is re-
quired as a raw material for the production of special 
chemicals and for the metal industry, in every indus-
trialised country, and especially in Europe this demand 
has a strategic dimension: The EU neither possesses 
phosphate deposits on its own nor any producer of 
phosphorus and is therefore largely dependent on im-
port sources, which are in the long term not reliable.

The reactor concept is based on the innovative In-
duCarb reactor, which was designed to recover zinc 
from steel mill dusts using an inductively heated bed 
(susceptor) out of a carbon based material (e.g. gra-
phite or coke).

The main task of the project RecoPhos was to develop 
a method to remove the maximum amount of phos-
phorus from sewage sludge ashes with the InduCarb 
reactor and make the phosphorus available for further 
use.

The main reaction on the glowing fixed bed of the tube 
reactor corresponds to the known reaction described 
by Wohler, which is used for phosphorus production 
worldwide: A phosphate source of is heated to high 
temperatures under addition of a reducing agent (e.g. 
coke) and a flux (e.g. SiO2), wherein the phosphates 
are reduced and elemental phosphorus is distilled off.

The conventional electric arc furnace process and the 
RecoPhos process differ mainly by the spatial dimen-
sion of the reaction mixture: The melt layer in the arc 
furnace has the dimension of meters, while in Indu-
Carb furnace the molten ash flows as a thin film in the 
millimetre range over the susceptor packings. In this 
way, significant advantages in gas extraction and thus 
in the product yield are to be expected.

Sewage sludge ash is mixed with coke dust and, de-
pending on the basicity, with further additives; then 
the mixture is applied to the 1500 °C hot bed, melts 
and continuously reacts. The generated gas will then 
be either condensed directly after a pre-purification 
step, whereupon white phosphorus, the most valuable 
of all phosphorus forms, is recovered, or high purity 
phosphoric acid is produced by quenching the P2O5 ob-
tained by combusting the purified product gas.

Depending on the iron content of the raw ash certain 
amounts of phosphorus can be dissolved in an iron-
phosphorus alloy up to the saturation concentration 
and have to be recorded as a loss. The reactor design 
(thin film reaction) and defined reaction conditions can 
reduce by far this effect, which fully impacts on the 
electric arc process, and thus allow us to recover white 
phosphorus from iron-rich ashes, which were previ-
ously not suitable as an input material.

The raw material: the ashes
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The biggest output mass flow product of each current 
thermochemical phosphate extraction is a calcium sili-
cate slag. Another important task of the project Reco-
Phos was therefore to find ways of utilizing this mate-
rial, which would otherwise cause high disposal costs. 
It was expected that due to its composition the slag 
(mainly calcium silicate) is suitable as a hydraulically 
active component of cement or concrete.

Since in addition to its main constituents sewage 
sludge ash also contains heavy metals, which need to 
be separated from the products in the process, one of 
the objectives of the project was to find out to what 
extent industrial wastes can be used as additives, 
which have the desired base composition (e.g. C-, 
Ca- or Si-donors), but are unsuitable for use in other 
industries due to their high content of impurities like 
heavy metals and also innoxious substances. Through 
the use of industrial wastes instead of costly technical 
products, both the ecological and the economic balan-
ce of the process can be significantly improved.

During the project, which was carried out in coopera-
tion with the University of Leoben and seven indus-
trial partners, at first thermodynamic models were 
created to identify the flow behaviour of the melt on 
the susceptor bed and the chemical reactions in the 
melt. In this way, the ideal reactor geometry could be 
determined, and on the other hand we were able to 
estimate in advance the requirements of the tests to 
follow concerning input material, temperature and re-
sidence time.

For understanding the process, the consortium car-
ried out numerous laboratory tests in different thermal 
plants (in muffle furnaces, in the iron bath and in the 
laboratory InduCarb). Accompanied by the modelling 
and laboratory tests, within the first two years a Reco-
Phos pilot plant was designed and built, in which the 
most promising experimental conditions were tested 
in continuous operation in the final months of the pro-
ject. For security reasons the system was designed so 
that the phosphorus produced is burned directly after 
the InduCarb stage and subsequently washed as phos-
phoric acid.

Main results of the project RecoPhos:

• On the basis of results of modelling and simulation 
as well as of basic laboratory tests the RecoPhos 
consortium has designed and built a continuously 
operating RecoPhos  plant (technical scale, maxi-
mum throughput 10 kg/h) containing all the ele-
ments of a possible future large-scale plant, which 
are feeder, induction reactor, slag discharge, combu-
stion chamber for oxidation of P4 and CO (safety !) , 
scrubber for phosphate extraction, induced draught 
fan, as well as measuring and control equipment 
required for automatic and  safe operation.

• Based on the results with this plant, an upscaling 
of the process to pilot scale (up to 100 kg/h) has 
been planned.

• The plant design and operation have been designed 
in accordance with applicable safety regulations. 
For this purpose, the consortium conducted a what-
if study for the technical plant and a Hazop / SIL 
study for the projected pilot plant.

• The RecoPhos process could, depending on the ad-
ditives , the temperature and the residence time, 
remove from the melt between 90 and >99 % of 
the phosphorus originally present in the ash.

• Due to the short reached test periods we could not 
create a complete phosphorus balance. However, 
considering experiential losses we expect recovery 
rates of up to 85 % of the phosphorus input. In 
comparison to most other P-recovery methods this 
rate can be considered as high.

• Due to the small size of the tests we cannot give 
reliable figures concerning the energy consumpti-
on of the process at this stage. Yet conservative 
rough calculations show that it will most probably 
be possible to produce white phosphorus with the 
RecoPhos process at normal market prices.

• Slag produced in numerous experiments under va-
rious conditions was granulated, milled and pro-
cessed to test cements. Following the requirements 

InduCarb reactor and RecoPhos reaction principle 
© 2005 Alfred Edlinger und ISWA RIK
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regarding fluid dynamics, chemical reactions and 
cement production, a CaO/SiO2 ratio (basicity B1) 
of 0.8 to 1.2 with stoichiometric addition of reduc-
tion agent resulted in maximal phosphorus removal 
as well as in the production of highly hydraulically 
active cement binders. Thus one of the most impor-
tant economical and ecological goals of the project 
could be reached.

• The consortium also conducted lab-scale experi-
ments using wastes from mineral industry as ba-
sic additives. E.g. cement kiln dust, which is rich 
in alkalis and heavy metals and currently has to be 
disposed of at high costs, gives the mixture with 
sewage sludge ash the desired chemical and fluid-
dynamic properties while resulting in slag cement 
of excellent quality. Limekiln dust and foundry sand 
dust are also problematic mass wastes suitable as 
additives to control the flow properties of the melt.
The effects of the use of industrial wastes to the 
product gas composition and hence consequences 
for the gas treatment could not be examined in the 
course of the project. Following projects should pay 
special attention to this aspect.

• As expected, in the tests a certain part of the phos-
phorus was transferred into the iron alloy, however 
in a lesser extent than thermodynamically possible. 
This has been most probably due to the rapid ex-
traction of the product gas from the susceptor bed. 
Future modifications of the reactor concept con fur-
ther reduce these losses.

RecoPhos plant testing facility 
© 2014 das RecoPhos Konsortium

RecoPhos InduCarb in operation 
© 2014 das RecoPhos Konsortium

• In a detailed market study the business envi-
ronment of the process was highlighted allow-
ing to draw conclusions on plant size, location, 
material procurement and product marketing. 
As indicated above, it is expected that, after 
further development steps, the RecoPhos pro-
cess will be an economically viable alternati-
ve to recover phosphorus from sewage sludge. 
Unlike suggested at the beginning, there is indi-
cation that small decentralized plants, for exam-
ple one RecoPhos system after each thermal se-
wage sludge treatment plant, will not be able to 
cover their costs. In the current state we cannot 
give an estimate for an appropriate plant size. 
Reliable data for this purpose are to be expected 
on the basis of the operation of a pilot plant.  
The requirements to the used apparatuses as well 
as the energy expenditure of RecoPhos seems re-
latively high compared to many approaches which 
aim to produce fertilizer from sewage sludge. Ho-
wever, this effort is justifiable taking into account 
the fact that RecoPhos produces high-value white 
phosphorus otherwise hard to obtain and therefore 
strategically important instead of low-price fertiliser 
products.

• A comparative environmental balance could prove 
the environmental advantages of RecoPhos over the 
conventional phosphorus production.
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Funding Institution:

European Union Seventh Framework  
Programme (FP7/2007-2013)

Contact: 

Dipl.-Ing. Matthias Rapf

Project Partner:

• Montanuniversität Leoben, Lehrstuhl TPT  
(AT, Koordinator)

• Universität Stuttgart, ISWA (DE)
• SGL Carbon GmbH (DE)
• INERCO Ingenería S.A. (ES)
• InsPyro N.V. (BE)
• Hariri Chemical Process Engineering (CH)
• MAL GmbH Anlagenbau (AT) 
• M.I.T. Metallurgy & Inorganic Technology (AT)
• GCTU mbH (DE)

Duration:

03/2012 - 02/2015

Internet:

http://www.recophos.org/

Outlook:

Further steps include the construction of the pilot plant 
projected in the course of the project, which will then 
be tested and optimised. Unlike the technical sca-
le plant it will be equipped with a device to remove 
impurities like heavy metals and other reducible and 
volatile metals like silicon and iron. Furthermore the 
operator will have the option to chose between white 
phosphorus and thermal phosphoric acid as final pro-
duct. With such a plant we will be able to determine 
first reliable data concerning mass, substance and 
energy flows and, calculated from these, concerning 
costs and revenues of the process.

Funding and consortium:

The project RecoPhos has received funding from the 
European Union’s Seventh Framework Programme 
(FP7) under grant agreement No. 282856. The Reco-
Phos consortium consists of nine European partners 
including six small and medium size enterprises, one 
multinational corporation and two universities (see be-
low).
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Research and Development Work

Development of ‟ResourceManager-FOOD” 
(RM-F)

Resource Manager is the combination of a balance 
that is connected through a USB interface to an all-in 
one PC or Tablet PC. A software program developed at 
University of Stuttgart allows the automatic broadcast 
and graphical visualization of the weighed resources. 
A user-friendly interface offers a quick and intuitive 
handling of the system. The user weighs the resour-
ces and categorizes the Data on a multi touch screen. 
This tracking system is designed for different material 
flows, resources and waste streams. Both the operator 
of the tool and decision makers receive information 
about this material flows delivered in real time in form 
of graphs. Thereby, decision-making processes can be 
influenced or optimized much faster by the provision 
of this information. This software is programmed for 
the use in canteens and actually tested in several pilot 
projects of different sizes. The objective is to adapt 
the software system in the food processing industry, 
considering boundary conditions and specific require-
ments.

The tool can be used within a company at different lo-
cations or as stand-alone system. When RM-F is imple-
mented at different locations, they can be integrated 
in the corporate intranet or connected by internet. Da-
tasets from multiple locations will be stored in a cen-
tral database. This database can be used for different 
issues. There is the possibility to perform specific eva-
luations by data mining methods, e.g. the determinati-
on of monetary data, climate relevant parameters, etc. 
Through this approach, benchmarks between individu-
al locations, enterprises, or even entire branches can 
be determined with a comparison of the Status Quo 
and the ideal condition. Thus, not only weak spots can 

be identified, but also optimization potentials. The ge-
nerated information serve to support the construction 
of a sustainable resource and quality management.
 
RessourceManager-FOOD can be integrated in the in-
ternal quality management and adapted to specific 
boundary conditions of different branches. The real 
time tracking of current operating status allows quick 
reactions in case of need and offers a dynamic basis 
for planning in resource management and production 
processes. This results in a more efficient use of mate-
rial and human resources. It aims to operate processes 
permanently in the ideal state/condition, as well as to 
eliminate vulnerabilities as quickly as possible.

The measured material flows can be assessed and 
evaluated regarding different criteria. For this purpo-
se, economic, ecological and social indicators can be 
integrated/adapted into the database. Therefore, in-
dividual profiles and requirements of each company 
are essential. This is the basis for an uncomplicated 
and user-friendly creation of sustainability reports and 
economic balances.

ResourceManager-FOOD – Tool to Record, Evaluate and Reduce Food Losses 

Funding Institution:

Eigene Entwicklung

Contact: 

Dipl.-Ing. Gerold Hafner 
Dipl.-Ing. Dominik Leverenz
Philipp Pilsl, M.Sc. 

Project Partner:

• Universität Stuttgart, ISWA
• Kompetenzzentrum für Ernährung Bayern (KErn)
• Maritim Hotel

Duration:

12/2013 - 09/2015
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Networks

Scientific Advisory Committee of the associati-
on ‟United Against Waste” (since 2012): „United 
Against Waste - Together against food waste“
 
The association ‟United Against Waste” was founded 
2012 in Germany to create a broad awareness of food 
waste and motivate everyone to responsibility. Purpo-
se of the association is to contribute to the promoti-
on of environmental and resource protection, to take 
steps to implement the concept of sustainability and to 
actively reduce food waste, throughout the food ser-
vice market. The aim is to raise awareness for correct 

and careful food handling in all areas of the process 
chain and to sensitize users and end users for the va-
lue of food. In addition, the waste of resources during 
processing and use of food is aimed to be significantly 
reduced. This is done by developing solutions, training 
programs, tools and communication materials by the 
club members throughout the food service market. 
Each member is invited and encouraged to develop 
and deliver solutions. As founding member ISWA at 
University of Stuttgart acts in the Scientific Advisory 
Committee.

Member of the ‟German-speaking network of ex-
perts” for preventing food waste - Essens-wert.
net (since 2012)
 
University of Stuttgart, represented by ISWA, is mem-
ber in the german-speaking network of experts for 
preventing food waste, with the aim to reduce food 

waste and to bring together various stakeholders in 
the fields of research and consumer protection, in or-
der to inform and to do joint research on topics related 
to food waste. Hereby, the entire value chain is exa-
mined. A special focus is on the interfaces between 
agriculture and trade, commerce and consumers and 
consumers and waste.
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Contact

Dipl.-Ing. Gerold Hafner

Phone: +49 (0)711/685-65438
Fax: +49 (0)711/685-65460
E-Mail: gerold.hafner@iswa.uni-stuttgart.de 

Reseach Assistants

Dipl.-Ing. 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)711/685-65396
Fax: +49 (0)711/685-63729
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 or 67636
Fax: +49 (0)711/685-67634
E-Mail: brigitte.bergfort@iswa.uni-stuttgart.de

Alumni

Dipl.-Ing. Jakob Barabosz
Dr.-Ing. Carla Cimatoribus
Annika Hilse, M.Sc. 
Dipl.-Ing. Fatah Naji
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The increasing scarcity and costs of raw materials makes recycling and waste management in the area of muni-
cipal 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 increasingly 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 existing potential and properties of the material flows.

Circular Economy and Waste Management Systems

Research topics:

•	Conceptual	development	and	
analysis	of	systems	in	the	 
Circular	Economy	and	Waste	
Management

•	Disposal	systems	in	the	 
international	waste	management

•	Analysis	of	material	flows
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Research

Potential	of	Biomass	from	Households:	Backyard	
composting,	Bio	waste	bin,	Residual	household	bin

Spatial assessment of the organic waste potenti-
al from households in Baden-Württemberg

The aim of the project is to evaluate the organic waste 
potential in Baden-Württemberg spatially. A GIS-mo-
del allows the identification of organic waste-hotpots 
and the optimisation of biomass-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 compete with the food industry and yet is not 
tapped to its full potential. In 2015 the separate coll-
ection 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 stakeholders within the bioeconomy. Orga-
nic waste hot spot locations can herein be identified 
and used for planning and optimisation of organic wa-
ste treatment plants. Additionally other biomass po-
tentials, like forestry or agricultural waste, investiga-
ted in other projects, can be added and joined to one 
database.

Funding Institution:

Ministerium für Wissenschaft, Forschung und Kunst 
Baden-Württemberg

Contact:

Prof. Dr.-Ing. Martin Kranert
Dipl.-Ing. Lea Böhme
Dipl.-Geol. Detlef Clauß

Duration:

08/2014 - 08/2017

Homepage:

http://www.bioeconomy-research-bw.de/  
(Access: 28.01.2015)
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Analysis of critical raw materials for the resour-
ce strategy of Baden-Württemberg

Part of the developed Resource Strategy of Baden 
Württemberg was a research study to analyze the 
status of the supply of critical raw materials done by 
the Fraunhofer Institute for Environmental, Safety and 
Energy Technology UMSICHT and the Chair of Solid 
Waste Management.

In the first part of the research project the economic-
ally most relevant raw materials for the local industry 
had been identified and evaluated. Further analysis 
was carried out for the top 10 critical raw materials/
resources.

Furthermore, an analysis of the primary raw materials 
production had been done, in terms of the statistical 
range of raw materials, technological aspects and en-
vironmental impact of the extraction.

To reduce the dependency on imports a research was 
carried out to analyze the potential of secondary raw 
materials (top 10) in municipal and industrial waste. 

Electrical and electronic equipment, batteries and 
accumulators, as well as fluorescent light bulbs and 
tubes are a potential secondary source for the criti-
cal raw materials from the municipal solid waste. In 
case of industrial waste several secondary sources had 
been identified.

Additionally, solid combustion residues like slag and 
ashes of incineration plants had been analyzed to es-
timate the potential of the top 10 resources. Due to 
insufficient data, the potential could not be numbered.

As one result of the research study, five central pilot 
projects have been developed in coordination with the 
Ministry of the Environment, Climate Protection and 
the Energy Sector Baden-Württemberg.

Funding Institution:

Ministerium für Umwelt, Klima und
Energiewirtschaft Baden-Württemberg

Contact:

Prof. Dr.-Ing. Martin Kranert
Dipl.-Ing. Lea Böhme
Dipl.-Geol. Detlef Clauß

Project partner:

• Fraunhofer-Institut für Umwelt-, Sicherheits- und 
Energietechnik UMSICHT 
Institutsteil Sulzbach-Rosenberg

• Prof. Dr.-Ing. Martin Faulstich 
Beratender Ingenieur

Duration:

2013 - 2014

Homepage:

The research report is available in German on the 
following web page:
https://um.baden-wuerttemberg.de/de/presse-ser-
vice/publikation/did/analyse-kritischer-rohstoffe-
fuer-die-landesstrategie-baden-wuerttemberg/ (last 
access: 28.01.2015)

The five pilot projects are:

• Think Tank for Industry and Resource Policy
• Research and Development Network
• Recycling plant for Phosphorous from sewage sludge
• Dismantling plant for electronic scrap in the urban 

space
• Most efficient mine in the world

Top 10 Resources

Titanium Molybdenum Antimony Beryllium Wolfram

Platinum metals Cobalt Germanium Tantalum Rare earth elementes
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Fly-ash

Bottom	and	boiler	ash

Analysis of critical raw materials in bottom ash, 
boiler ash and filter dusts of incineration plants 
in Baden-Württemberg

One part of the project: ‟Analysis of critical raw ma-
terials for the resource strategy of Baden-Württem-
berg” (see above) was to identify possible resources in 
bottom ash, boiler ash and filter dusts of incineration 
plants. The top 10 critical raw materials are listed in 
the table below.

The literature review of the top 10 resources in so-
lid combustion residues of incineration plants showed 
that only few data had been published. In addition, it 
should be noted that the documented concentrations 
vary substantially.

Therefore the Ministry of the Environment, Climate 
Protection and the Energy Sector of Baden-Württem-
berg financed the project ‟Analysis of critical raw ma-
terials in the bottom ash, boiler ash and filter dusts of 
incineration plants in Baden-Württemberg”. 
By sampling and analyzing the solid combustion resi-
dues of the incineration plants, data on the content of 
these critical raw materials could be determined.

The research report is not published.

Funding Institution:

Ministerium für Umwelt, Klima und
Energiewirtschaft Baden-Württemberg

Contact:

Prof. Dr.-Ing. Martin Kranert
Dr.-Ing. Martin Reiser
Dipl.-Geol. Detlef Clauß

Duration:

10/2014 - 05/2015

Top 10 Resources

Titanium Molybdenum Antimony Beryllium Wolfram

Platinum metals Cobalt Germanium Tantalum Rare earth elementes
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Contact

Dipl.-Geol. Detlef Clauß 

Phone: +49 (0) 711/685-65502
Fax: +49 (0) 711/685-65460
E-Mail: detlef.clauss@iswa.uni-stuttgart.de 

Research Assistant

Dipl.-Ing. Lea Böhme

Phone: +49 (0) 711/685-65477
Fax: +49 (0) 711/685-67634
E-Mail: lea.boehme@iswa.uni-stuttgart.de 



158

Chair of Waste Management and Emissions



159

Biological Air Purification ALR

It’s not just hot air to us

The biological cleaning of exhaust air and the biodegradation of xenobiotics (i.e. non-biodegradable substances) 
by bacteria represent the focal point of our work. 

In addition, the department provides assistance in the planning and dimensioning of biofiltration apparatus of  
various types (biofilter, biotrickling filter and bioscrubber). Moreover, it is possible to provide scientific super-
vision of these apparatus and equipment during normal operations and in case of faults. This is in the interest of  
research in a real practical context, because the weaknesses revealed in any of the functions can be drawn on to 
develop new or optimised concepts. 

A further field of research is the degradation of xenobiotics: exposing degradation potential, isolating xenobiotic 
degrading bacterial strains and fungi, investigating bacterial degradation pathways and, as a spinoff, the biosyn-
thesis of materials.

Biological Air Purification

Research topics:

•	Detection	of	degradative	potenti-
als

•	 Isolation	 of	 xenobiotics	 degra-
ding bacteria and fungi

•	 Elucidation	of	bacterial	degrada-
tive	pathways	by	use	of	 geneti-
cal, chemical and biochemical 
techniques

•	Development	 of	 new	 waste	 air	
purification	concepts

•	Design,	dimensioning	and	opera-
tion	of	Biological	Waste	Air	Purifi-
cation (BWAP) plants

•	Biosynthesis	 of	 fine	 chemicals	
with	high	value
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Research

Research on the elimination of so-called micro-
pollutants from water and wastewater by memb-
rane bioreactors and their comparison with other 
biological treatment techniques

This project focuses on the elimination and minera-
lization of so-called micro-pollutants in industrial/
municipal wastewater via biodegradation realized in 
innovative process concepts. In phase I of the pro-
ject, bacterial isolates/biocenoses which are able to 
degrade defined micro-pollutants will be obtained. Af-
ter succeeding in phase I, the focus of phase II will 
lie on the membrane bioreactors. The obtained spe-
cialized 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 tested in lab- and semi-industrial scale for com-
parison. Objective is to develop a concept for large-
scale implementation to treat industrial/municipal wa-
stewater.

Rotary disk reactor for the elimination of pharmaceu-
ticals

System for treatment and reuse of industrial ex-
haust gases (‚String‘ project)

Concepts for the reuse of resources, metals, industrial 
precursors, (process-) water and others are common 
in trade and industry. Concepts like these applied on 
waste air only exist in sections with high energy de-
mand and high demands on air quality, respectively  
(e.g. automotive, pharmaceutical industry, semicon-
ductors and others), while fresh air is free of charge 
and available almost unlimitedly. With increasing ener-
gy costs, recycling concepts for air gain in importance.
In this project the development of a two-stage waste 
air treatment process, consisting of a biotrickling filter 
and a modified non-thermal plasma is intended. The 
waste air will be treated biologically, and remaining 
VOCs, odorous substances as well as germs are fur-
ther treated by plasma. Occurring intermediates and 
secondary emissions will be mineralized by a self-re-
generating, catalytically active adsorber. Then the tre-
ated 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:

Willi-Hager-Stiftung

Contact:

Prof. Dr. Karl-Heinrich 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) - 06/2016 (Phase II)

Funding Institution:

BMWi via AiF

Contact:

Dipl.-Ing. Christine Woiski
Dr.-Ing. Daniel Dobslaw
Dipl.-Ing. Steffen Helbich

Duration:

10/2013 - 02/2016

Scheme of the facility with biological (biotrickling 
filter)	 and	 physical	 (non-thermal	 plasma)	 treat-
ment steps for exhaust gases containing VOCs
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Waste air treatment with a combination of non-
thermal plasma, mineral adsorber and scrubber

The treatment of waste air from livestock breeding, 
sewage sludge drying or waste composting demands 
the simultaneous reduction of emissions of a com-
plex mixture consisting of VOCs (incl. methane), 
odorous substances as well as gaseous inorganic 
contaminants. Mentioned waste air streams are dis-
tinguished typically by VOC-concentrations of 200 -  
300 mg C/m³ with a share of up to 50 % of me-
thane, odorous substances with up to approx.  
20,000 OU/m³, H2S (<20 ppm) as well as  
NH3 (<300 ppm) representing the inorganic compo-
nents. Due to the size of factory buildings, waste air 
streams result in the magnitude of 100,000 m³/h and 
above. Conventional treatment plants fail by the broad 
spectrum of contaminants, the low VOC-concentration 
with concurrent high shares of methane and the de-
mand to eliminate odorous substances. An innovative 
approach is depicted by a modular process technique 
consisting of a non-thermal plasma with integrated 
mineral adsorber and a chemical/biological scrubber.

Anti-Clogging Measures PU-Foam

Supporting materials for biofilter plants, from natural 
source or manufactured, often hold inhomogeneous 
structure, perfusion and bacterial colonization, along 
with high pressure loss. In case of high specific conta-
minant load biomass growth clogs the supporting ma-
terial and decreases efficiency. To date, this problem 
has been met by reducing the specific load through 
increasing the plant size. One possibility in technical 
and economical optimization is supporting material 
consisting of PU foam. Its defined porous structure, 
high specific surface, low bulk density as well as low 
pressure loss allow energy saving and compact tri-
ckling filter. According to the BioStoffV, additional 
defined, non-pathogenic cells can be immobilized on 
it. On the other hand, the compact design increases 
the risk of clogging. Overall aim is the development, 
trial and application of efficient and realizable anti-
clogging measures in small and semi-industrial scale  
(25 L / 5 m³) considering technical, ecologic and eco-
nomic demands. While using artificial waste air in lab-
scale, the pilot-scale plant will be tested and the per-
formance verified at solvent loaded industrial waste 
air. The obtained data state the base for the following 
market application.

Funding Institution:

BMBF via PT-DLR

Contact:

Prof. Dr. Karl-Heinrich Engesser 
Dr.-Ing. Daniel Dobslaw 
Dipl.-Ing. Steffen Helbich

Duration:

09/2012 - 10/2014

Mobile treatment facility with non-thermal plasma and 
mineral	adsorber	for	field-use

Funding Institution:

BMBF via PT-DLR

Contact:

Prof. Dr. Karl-Heinrich Engesser 
Dr.-Ing. Daniel Dobslaw

Duration:

10/2011 - 03/2014
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Expertise and assignments

Analytical assessment of the scrubber/biofil-
ter combination in a drying plant for hard metal 
components

During drying of green bodies for hard metal com-
ponents, a waste air flow contaminated with organic 
solvents is produced. The waste air is treated using a 
combination of a scrubber and a biofilter. The perfor-
mance of the purification plant was monitored by FID 
measurements during a measurement phase lasting 
several days. Different physical and chemical parame-
ters and the sorption behavior of the filter material 
were determined and evaluated. As well, the structural 
condition of the plant was assessed.

Administrator: Dr.-Ing. D. Dobslaw,
 Dipl.-Ing. S. Helbich

Analytical assessment of waste air from a coa-
ting plant

In a coating plant, molded parts made of PU are spra-
yed with a solvent-containing paint mixture and then 
dried. The waste air originating from this process was 
sampled and analyzed with GC-MS regarding its com-
position. The data collected are used for selection and 
design of a suitable purification process.

Administrator: Dipl.-Ing. S. Helbich

Biological treatment of formaldehyde under 
thermophilic conditions

In the context of the amendment to the TA Luft in 
2017, formaldehyde will be listed as a potential car-
cinogen, and a new, lower limit of probably 10 mg C/
m³ will be introduced. This reduction of the limit va-
lue poses a significant challenge to many industrial 
applications such as cellulose- and wood-processing, 
production of plastics, and processes which involve 
formaldehyde containing resins, in particular becau-
se most waste air flows are characterized by elevated 
temperatures between 60 and 80 °C. In cooperation 
with a wood-processing company and a consulting firm 
it is aspired to establish stable bacterial degradation 
of formaldehyde under thermophilic conditions, and to 
develop alternative, process-integrated concepts for 
thermal decoupling.

Administrator: Dr.-Ing. D. Dobslaw

Development of main parameters from waste air 
flows from solar sewage sludge drying for use as 
design parameters for an air purification concept

National regulations and EU requirements, e.g. the 
„water framework directive“ or „nitrate directive, have 
led to a further restriction of agricultural use of se-
wage sludge due to increasing violations of limits for 
nitrate in surface and ground water and increasing 
accumulation of heavy metals on agricultural land. 
In the medium term, the German fertilizer regulation 
(Düngemittelverordnung, DüMV), which came into ef-
fect on January 1st 2015, will limit agricultural input 
and push thermal utilization, since it further regulates 
the output of nitrogen freight, heavy metals (notably 
mercury), and the unresolved matter of flocculation 
aids. During the energetically inevitable pre-drying of 
the sludge, complex waste air problems are genera-
ted, which cannot be adequately treated using the cur-
rent state-of-the-art techniques. In cooperation with 
plant manufacturers and engineering consultants, a 
database for the emissions produced in dependence 
on sludge and process parameters is developed, which 
will allow a better adaptation of waste air purification 
concepts to the expected emissions in the future.

Administrator: Dr.-Ing. D. Dobslaw

Evaluation of the performance of a biofilter for 
purification of waste air from a foundry

The sand used for molds is stabilized by binding agents 
and further additives which evaporate when the hot 
metal is poured into the mold. In the existing air pu-
rification plant, the fumes are treated in a chemical 
scrubber followed by purification in a biofilter. The 
performance of the biofilter was evaluated and the 
system was then refurbished and optimized. The filter 
material, which had been depleted due to long-time 
operation and poor maintenance, was identified as the 
main cause of insufficient biological activity and was 
replaced.

Administrator: Dipl.-Ing. T. Gerl
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Optimization of process air management in order 
to minimize investment costs for the air purifica-
tion plant

In coating processes pigments or powders, respec-
tively, are applied to a carrier and fixed by drying in 
special drying ovens. During storage, application and 
drying of the coating formulations as well as drying of 
the coated wrought materials a multitude of variably 
polluted air flows are produced, whose single com-
ponent loads partially do not exceed the minor mass 
flows listed in the TA Luft. A concept for air recircula-
tion was developed which reduced the waste air flows 
from 17,500 Nm³/h to 7,500 Nm³/h and enabled a 
corresponding reduction of investment costs for the 
downstream air purification plant.

Administrator: Dr.-Ing. D. Dobslaw

Optimization of process parameters for the re-
mediation of soil from a former oil refinery

Soil from a former oil refinery was to be remediated. 
For this purpose, soil contaminants had to be identified 
and the influence of different parameters on the reme-
diation process had to be evaluated. High-boiling cru-
de oil components were solely found as contaminants. 
The remediation parameters were examined using 
four reactors. Additives like fertilizers and solubilizers 
as well as different humidity conditions were tested 
and important insights for the real on-site remediation 
process were obtained.

Administrator: Dipl.-Ing. T. Gerl
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Contact
Prof. Dr.-rer. nat. habil. K.-H. Engesser

Phone: +49 (0)711/685-63734
Fax: +49 (0)711/685-63729
E-Mail: karl-h.engesser@iswa.uni-stuttgart.de 

Secretary´s Office

Andrea Matzig

Phone: +49 (0)711/685-63708
Fax: +49 (0)711/685-63729
E-Mail: andrea.matzig@iswa.uni-stuttgart.de

Research Assistants

Dr.-Ing. Daniel Dobslaw

Phone: +49 (0)711/685-65406
Fax: +49 (0)711/685-63729
E-Mail: daniel.dobslaw@iswa.uni-stuttgart.de 

Dipl.-Ing. Steffen Helbich

Phone: +49 (0)711/685-63730
Fax: +49 (0)711/685-63729
E-Mail: steffen.helbich@iswa.uni-stuttgart.de

Dipl.-Ing. Martina Kiel

Phone: +49 (0)711/685-65474
Fax: +49 (0)711/685-63729
E-Mail: martina.kiel@iswa.uni-stuttgart.de

Dominik Krivak, B.Sc.

Phone: +49 (0)711/685-63730
Fax: +49 (0)711/685-63729
E-Mail: dominik.krivak@iswa.uni-stuttgart.de 

Yen Lin Leong, M.Sc.

Phone: +49 (0)711/685-65474
Fax: +49 (0)711/685-63729
E-Mail: yen-lin.leong@iswa.uni-stuttgart.de

Dipl.-Ing. Christine Woiski

Phone: +49 (0)711/685-65467
Fax: +49 (0)711/685-63729
E-Mail: christine.woiski@iswa.uni-stuttgart.de

Alumni

Dipl.-Ing. Thomas Gerl 
Diego Salamanca, M.Sc.
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Hydrochemistry and Analytical Quality Assurance | CH
Dr.-Ing. Michael Koch

Hydrobiology and Analysis of Organic Trace Compounds | BiOS
Dr. rer. nat. Bertram Kuch
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Chair of Hydrochemistry and Hydrobiology
The Chair of Hydrochemistry and Hydrobiology 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 na-
tural sciences is a prerequisite to understand complex 
contexts between the different areas of Environmen-
tal Engineering. Biological and chemical processes are 
of fundamental importance for various environmental 
technologies, e.g. the treatment of water and waste-
water, the decontamination of groundwater and the 
composting of green waste. Thus, the development 
of new environmental technologies requires close co-
operation of experts at the interface of engineering 
and natural sciences. The quality of water, whether 
wastewater, surface water, groundwater or drinking 
water, is characterized by chemical and microbiological 
parameters, for which the legislator has defined limits 
(e.g. in the Drinking Water Ordinance). In order to  
assure a high quality standard it is important to  
measure these parameters at regular intervals.

Environmental Analysis comprises the development  
and application of methods which allow to identify 
and quantify inorganic and organic compounds, either 
as single substances or as mixture - in form of a so  
called summary parameter - in various environmental   
compartments, such as water, wastewater, landfill  
leachate, soil, sediment, sewage sludge,  etc. The high 
toxicity of various environmental chemicals as well as 
potential ecotoxicological properties, e.g. the tendency  
to undergo geo- or bioaccumulation, requires 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 uncertain-
ty of measurement and thus analytical quality control.

New technologies in wastewater treatment or drinking  
water purification are most effectively developed  
in a close cooperation between engineers and natural  
scientists. A typical example is the the optimization 
of the efficiency of a process for water purification, 
another one is the effect-related analysis, in which the  
concentration of a pollutant in a sample is correlated  
with a biological effect. Both constitute a basis 
for a risk-assessment, an area where biology and  
chemistry directly meet.

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 possible - but still meaningful, are  
required as a basis for the practical applicability of 
this concept. Furthermore, the characterization of the  
environmental behaviour of natural and anthropogenic  
substances - pathways of degradation, formation of 
metabolites, identification of microorganisms parti-
cipating in transformation reactions -  requires that  
chemists and biologists work hand in hand. 
The Chair for Hydrochemistry and Hydrobiology at 
the ISWA has been supervised by Prof. Dr. rer. nat  
Jörg W. Metzger since 1996. It consists of the division 
of Hydrochemistry and Analytical Quality Assurance 
headed by Dr.-Ing. Michael Koch and the division of 
Hydrobiology and Organic Trace Analysis headed by  
Dr. rer. nat. Bertram Kuch.

Teaching Activities
The Chair of Hydrochemistry and Hydrobiology offers 
a broad range of basic and advanced lectures and 
practical work for Bachelor and Master students of 
the courses Civil Engineering and  Environmental 
Engineering as well as for the international master 
programs WAREM and WASTE at the University of 
Stuttgart. These are intended to transmit basic and 
advanced knowledge in Chemistry of Water and Waste 
Water, Water- and Soil Protection and Environmental 
Analysis. The students can get a deeper insight into 
these issues and a better understanding of the theory 
by attending training courses for sampling or practical  
laboratory work. Here the students learn how to  
perform environmental analyses and how to carry 
out experiments in the chemical and microbiological  
laboratories of the institute.

Teaching Modules (G: in German; E: in English):

Name of Module VL P
Teaching 
Course

BSc. MSc.

Biology and Chemistry 
for Civil Engineers (G)

x BAU x

Basics of Environmental 
Analysis - Methods of 
Measurement with Practi-
cal Work (G)

x x UMW x

Ecological Chemistry (G) x x
UMW
BAU
CH

x

Biology and Chemistry of 
Water and Wastewater 
with Practical Work (G)

x x
UMW
BAU

x

Industrial Wastewater 
Technology I (G)

x x
UMW
BAU

x

Environmental Analysis: 
Water, Soil (G)

x x UMW x
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Title VL P
Teaching 
Course

BSc. MSc.

Biology and Chemistry for Civil Engineers x
Chemistry for Civil Engineers I (G) x

BAU
Chemistry for Civil Engineers II (G) x
Basics of Environmental Analysis -  
Methods of Measurement with Practical Work 

x

Determination of Chemical Parameters (G) x UMW
Ecological Chemistry x
Ecotoxicology and Assessment of Pollutants (G) x UMW

BAU
CH

Environmental Chemistry with Practical Work (G) x x
Behaviour and Toxicity of Environmental Pollutants (G) x
Chemistry of Water and Wastewater with Practical Work x
Chemistry of Water and Wastewater (G) x

UMW
BAU

Analytic of Water and Wastewater (G) x s
Chemistry of Water and Wastewater - Practical Work (G) x
Industrial Waste Water Technology I (G) x
Chemical Water Technology (G) x UMW

BAUChemical Water Technology - Practical Work (G) x
Environmental Analysis: Water, Soil x
Analysis of Pollutants in Soil and Water (G) x

UMW
Instrumental Analysis (G) x
Environmental Analysis - Practical Work (G) x
Quality Assurance in Analytical Chemistry (G) x
Environmental Health and Biological Methods for Evaluation (G) x
Testing Systems for the Determination of  Biological (G) x

UMWEnvironmental Health (G) x
Environmental Biology (G) x
Environmentally orientated Soil Science (G) x
Soil Ecology (G) x

UMWSoil Chemistry (G) x
Seminar Soil Protection (G) s
Engineer-Biological Basics and their Ecosystemic Interactions (G) x
Effects of Human Activties on the Environment - Provision and Sustainability (G) x UMW

BAUEngineering-biological and Ecotoxicological Topics (G) x

Lectures and Practical Classes (G: in German; E: in English):

Name of Module VL P
Teaching 
Course

BSc. MSc.

Environmental Health 
and Biological Methods 
for Evaluation (G)

x x UMW x

Environmentally orienta-
ted Soil Science (G)

x UMW x

Engineer-Biological Ba-
sics and their Eco-syste-
mic Interactions (G)

x
UMW
BAU

x

Biology and Chemistry 
for Environmental Engi-
neers (E)

x
WAREM
WASTE

x

Industrial Waste Water 
(E)

x x
WAREM
WASTE

x

Sanitary Engineering - 
Practical Class (E)

x x
WAREM
WASTE

x
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Within the activities of proficiency testing in analytical 
chemistry (AQS Baden-Württemberg) the institute has 
cooperations with the following organisations: 

• Finnish Environment Institute, Helsinki, Finnland  
• Health and Safety Laboratory, Buxton, Derbyshire 

UK
• University of Warsaw, Polen  
• IRMM EU Institute for Reference Materials and 

Measurements, Geel, Belgien
• Istituto Superiore di Sanità, Rom, Italien  
• Kenya Bureau of Standards, Nairobi, Kenya 
• LGC Standards Proficiency Testing, Bury, UK
• Mauritius Standards Bureau, Port Louis, Mauritius 
• Metrology Institute of the Republic of Slovenia, 

Ljubljana, Slowenien  
• Namwater, Windhoek, Mamibia 
• National Accreditation Board for Testing and Cali-

bration Laboratories (NABL), India
• Directorate of Measures and Precious Metals, Ser-

bia
• Emendo Dokumentgranskning, Sweden 
• Ducares, Utrecht, Niederlande 
• QualiCont, Ungarn 
• Labquality, Finnland 
• Georgian Accreditation Center,Tbilisi, Georgien

International Activities and Cooperations 

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, Paraná. In the frame of this program lectures have been offered in Curitiba, 
Brazil, twice a year by Prof. Metzger since March 2008 . The course has the aim to transfer knowledge and instruct 
Brazilian students in municipal and industrial aspects of environmental protection.

MAUI

Title of Lecture
Química ambiental (Environmental Chemistry)
Química da água e dos efluentes (Chemistry of Water and Waste Water)
Analítica ambiental (Environmental Analysis)
Ecotoxicologia e avaliação dos poluentes (Ecotoxicology and Risk Assessment of Pollutants )

• Institute for Applied Analytical Chemistry, Appen-
zell, Schweiz 

• Quintessence Enterprise, Nicosia, Zypern  
• Southern African Development Community Coope-

ration in Measurement Traceability, Pretoria, Süd-
afrika

• Tanzania Bureau of Standards, Dar es Salaam, 
Tansania

• Uganda National Bureau of Standarts, Kampala, 
Uganda

• European Accreditation Cooperation 
• National Body of Indonesia, Indonesien 
• National Standardization Agency of Indonesia, In-

donesien
• International Laboratory Accreditation Cooperation 
• Dan Tholen Statistical Consulting, Traverse City, 

USA
• Pasargad Quality Pioneers, Teheran, Iran
• Muhimbili University of Health and Allied Sciences, 

Dar es Salaam, Tanzania
• UK Water Industry Research

Title VL P
Teaching 
Course

BSc. MSc.

Biology and Chemistry for Environmental Engineers x

Organic Chemistry (E) x
WAREM
WASTE

Industrial Waste Water x

Water Analysis and Analytical Quality Control (E) x
WAREM
WASTE

Sanitary Engineering - Practical Class x

Part Chemistry and Microbiology (E) x x
WAREM
WASTE
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Theses (Bachelor)
2015

Formation of N2O und NO2
- During Nitrification  

Batch Experiments Depending on Oxygen  
Concentration 
Andreas Augustin
(Environmental Engineering) (2015)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. Angela Boley  

The Effect of Phosphate Incorporation and  
Adsorption on the Reactivity of Ferrihydride
Simon Müller
(Environmental Engineering) (2015)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger 

Investigation on the Behaviour of Selected  
Organic Micropollutants in a Small Surface Water
Annabel Potucek
(Umweltschutztechnik) (2014)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Bertram Kuch

2014

Massflow of Nitrogen Components in an Aquarium
Philipp Beyer
(Environmental Engineering) (2014)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Angela Boley

Sorption Behaviour of Selected Organic  
Micropollutants on Activated Carbon
Lisa Melanie Hägele
(Environmental Engineering) (2014)
Supervisor: Prof. Dr.-Ing. Heidrun Steinmetz, 
Dr. rer. nat. Bertram Kuch

Construction of a Semi Technical Recirculation  
Aquaculture System for Fish Production and 
Analysis of the Water Quality
Hannes Heynhold und Johannes Irtenkauf 
(Environmental Engineering) (2014)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Angela Boley

Column Chromatographic Purification of  
Selected Organic Micropollutants from Waste-
water Extracts
Katharina Janson
(Environmental Engineering) (2014)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Bertram Kuch

Independent Study
2014

Critical Written Appraisal of the Feasibility Study 
of Water & WW.Projects in Batumi with Emphasis 
on: Private Sector Participation - Risk of Projects 
Seyedeh Homa Seyednejadian
(WAREM) (2014)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger
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Theses (Diploma)
Investigation of a New Membrane Denitrification 
Reactor for Aquaculture
Ganna Korshun
(Environmental Engineering) (2014)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Angela Boley

Investigation of Municipal Wastewater and  
Selected Organic Compounds for the Determinati-
on and Characterization of COD/TOC-Correlation  
Joakim Patsiamanisi
(Environmental Engineering) (2014)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Bertram Kuch

Investigation of Different Treatment Technolo-
gies for the Elimination of Selected Pesticides in 
Highly Contaminated Industrial Wastewater 
Robin Roy
(Environmental Engineering) (2014)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Bertram Kuch

Development, Synthesis and Environmental  
Properties of De-Icing Agent-Releasing Polymer 
Particles
Patrick Sarkezi
(Environmental Engineering) (2014)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. Carmen Gruber Traub (Fraunhofer)

Investigations on the Degradation of Selected 
Micropollutants in Municipal Activated Sludge
Sandra Zipfel 
(Chemistry ) (2014)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. Bertram Kuch
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2014

Investigation on the Behavior of Organic Micro-
pollutants by Treatment of Wastewater with 
Granular Activated Carbon (GAC)
Eleni Laski
(WASTE) (2014)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Bertram Kuch

Comparison of Water directives in Megacities 
(Singapore) and Europe
Winnie Limi
(WASTE) (2014)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Bertram Kuch

Comparison of Sorptive and Oxidative Treatment 
Technologies for Advanced Elimination of Organic  
Micropollutants 
Jésica Podlipsky Sánchez
(WASTE) (2014)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Bertram Kuch

Studies on UV-Degradation of Selected Micro-
pollutants in Different Types of Reactors
Barbara Styszko
(Environmental Engineering) (2014)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Bertram Kuch

2015

Formation of Nitrite (NO2
-) and Nitrous Oxide 

(N2O) in Batch Tests under Anoxic Conditions
Georgios Alekos
(WAREM) (2015)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dr. rer. nat. Angela Boley

Assessment of Selected Micropollutants in  
Wastewater Treatment Plants and Their Recei-
ving Water Body
Neda Azizi
(WAREM) (2014)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Bertram Kuch

 
Investigations on Degradation of Selected  
Organic Micro Pollutants by UV-Treatment
Congcong Giu (2015) (Environmental Engineering) 
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch.  

Effects of Environmental Pollutants on Aquatic 
Biofilms
Alexandra Höfler
(Technical Biology) (2015)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger,  
Dr. rer. nat. Bertram Kuch

Contamination of Urine and Feces from Urinals, 
Vacuum Toilets and Dry Toilets with Organic Trace  
Substances
Seyedeh Homa Seyednejjadian
(WAREM) (2015)
Supervisor: Prof. Dr.-Ing. H. Steinmetz, 
Dr. rer. nat. Bertram Kuch

Batch Kinetics and Equillibrium Study on the 
Adsorption of Selected Organic Micropollutants 
(MP) with Granular Activated Carbon (GAC)
Xiaoqian Yuan (2015) (Environmental Engineering)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch 

Removal of Selected Micropollutants from Waste- 
water and Degradation of Diclofenac Solution by 
Rotating Arc Discharge Plasma Reactor
Emna Zayani (2015) (WAREM)
Supervisor: Prof. Dr. rer. nat. habil. Jörg W. Metzger, 
Dr. rer. nat. B. Kuch.   

Theses (Master)
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Publications

2015

Bahlinger, A., Fricke, T., Kuch, B., Kurschat, K., Sch-
mid, F. and Schönberger, H. (2015): Die organische 
Mikroverunreinigung DMDTC gefährdet Kläranlagen 
und Gewässer. ReSource 3/2015: 37-45.

Brookman, B., Butler, O., Koch, M., Noblett, T., Ör-
nemark, U., Patriarca, M., Putten, K. v. and Robouch, 
P. (2015): Proficiency testing in analytical chemistry, 
microbiology and laboratory medicine: discussions on 
current practice and future directions. Accred Qual 
Assur 20: 339-344, DOI 310.1007/s00769-00015-
01120-00769.

Gerbersdorf, S., Cimatoribus, C., Class, H., Engesser, 
K.-H., Helbich, S., Hollert, H., Lange, C., Kranert, M., 
Metzger, J. W., Nowak, W., et al. (2015): Anthropogenic 
Trace Componounds (ATCs) in aquatic habitats – Re-
search needs on sources, fate, detection and toxicity to 
ensure timely elimination strategies and risk manage-
ment. Environment International 79(2015): 85-105. 
http://dx.doi.org/110.1016/j.envint2015.1003.1011.

Schwientek, M., Guilett, G., Rügner, H., Kuch, B. and 
Gratwohl, P. (2015): A high-precision sampling scheme 
to assess persistence and transport of micropollutants 
in rivers. Science of the Total Environment 08/2015: 
DOI:10.1016/j.scitotenv.2015.1007.1135.

 
Vincze, K., Scheil, V., Kuch, B., Köhler, H.-R. and 
Triebskorn, R. (2015): Impact of wastewater on fish 
health: a case study at the Neckar River (Southern 
Germany) using biomarkers in caged brown trout as 
assessment tools. Environmental Science and Polluti-
on Research 04/2015(22): 15, DOI:10.1007/s11356-
11015-14398-11356.

Yurdakul, S., Baumbach, G. and Kuch, B. (2015): 
Investigations of Polycyclic Aromatic Hydrocarbons 
(PAHs) and Methoxyphenols (MPs) from Laboratory 
Scale Thermaloxidation of Waste Wood Samples. Ka-
raelmas Science and Engineering Journal 5/1: 1-8.

Zapf-Gottwick, R., Koch, M., Fischer, K., Schwerdt, F., 
Hamann, L., Kranert, M., Metzger, J. W. and Werner, 
J. H. (2015): Leaching Hazardous Substances out of 
Photovoltaic Modules. International Journal of Advan-
ced Applied Physics Research, cosmos Scholars Publi-
shing House 2(2): 7-14.

2014

Henneberg, A., Bender, K., Blaha, L., Giebner, S., Kuch, 
B., Köhler, H.-R., Maier, M., Oehlmann, J., Richter, D., 
Scheurer, M., et al. (2014): Are In Vitro Methods for 

the Detection of Endocrine Potentials in the Aquatic 
Environment Predictive for In Vivo Effects? Outcomes 
of the Projects SchussenAktiv and SchussenAktiv-
plus in the Lake Constance Area, Germany. PLoS ONE 
01/2014; 2019(2016):e98307.

Lange, C., Kuch, B. and Metzger, J. W. (2014): De-
termination of the Occurrence and Elimination of En-
docrine Disrupting Compounds (EDCs) in Municipal 
Wastewater Treatment Plants (WWTP). Computational 
Water, Energy, and Environmental Engineering 3: 1-7.

Lange, C., Kuch, B. and Metzger, J. W. (2014): Estro-
genic activity of constituents of underarm deodorants 
determined by E-Screen assay. Chemosphere 108(Au-
gust 2014): 101-106.

Lange, C., Kuch, B. and Metzger, J. W. (2014): Oc-
curence and fate of synthetic musk fragrances in a 
small German river. Hazardous Materials: http://
dx.doi.org/10.1016/j.jhazmat.2014.1006.1027.

Launay, M., Kuch, B., Dittmer, U. and Steinmetz, H. 
(2014): Dynamics of Selected Micropollutants during 
Various Rain Events in a Highly Urbanised Catchment. 
Proceedings of the 13th International Conference on 
Urban Drainage, Kuching, Malaysia, 7.-12.09.2014.

Launay, M., Kuch, B., Lange, C., Schlichtig, B., Ditt-
mer, U., Metzger, J. W. and Steinmetz, H. (2014): 
Anwendung von Leitparametern zur Abschätzung des 
Verhaltens organischer Spurenstoffe in einem urban 
geprägten Gewässer. KA – Korrespondenz Abwasser, 
Abfall, (61): Nr.11, 1013-1018, DOI: 1010.3242/
kae2014.1011.1005.

Maier, D., Blaha, L., Giesy, J. P., Henneberg, A., Köhler, 
H.-R., Kuch, B., Osterauer, R., Peschke, K., Richter, D., 
Scheurer, M., et al. (2014): Biological plausibility as 
a tool to associate analytical data for micropollutants 
and effect potentials in wastewater, surface water, and 
sediments with effects in fishes.   . Water research 
09/2014: DOI: 10.1016/j.watres.2014.1008.1050.

Schwientek, M., Guillet, G., Ruegner, H., Kuch, B. and 
Gratwohl, P. (2014): A sampling scheme to assess 
persistence and transport characteristics of xenobio-
tics within an urban river section. Proceedings of the 
Conference EFU General Assembly, Vienna, Austria, 
27.04.-02.05.2014.
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Presentations
2014

Baumeister, F. and Koch, M. (2014): Mobile system 
for waste water sampling proficiency tests. 8th EU-
RACHEM PT Workshop, Berlin, Germany, 07.10.2014.
 

Poster
2014

Koch, M. and Baumeister, F. (2014): Consensus means 
in drinking water PTs - reliable or biased?. 8th EU-
RACHEM PT Workshop, Berlin, Germany, 28.05.2014

Conradie, M., Koch, M. and Masuku D. (2014): 
Proficiency testing scheme for chemical ana-
lyses of water in Africa. 8th EURACHEM PT 
Workshop, Berlin, Germany, 28.05.2014.

Contribution to Commitees
Main commitee (DWA)

Expert Committee IG-4 „Fundamental issues of indi-
rect discharge“ of the The German Association for Wa-
ter, Wastewater 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 spe-
cific 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 recom-
mendations and branch-specific solutions are worked 
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  „Indus-
trial Waste Water / Anthropogenic Micropollutants“ as 
well as  „Substance Related Questions, Cost and Me-
thods of Operation“. 

Chairman and member of IG-4

Prof. Dr. Jörg Metzger
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DIN is a private organization that is registered as a non-
profit association. It offers a platform for interested  
parties (enterprises, government bodies, associa-
tions 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 envi-
ronmental protection; 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 parti-
cipate in section 01 „Environment (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 
Methods for water, waste water and sludge analysis.

Participation:

Dipl. Chem. Claudia Lange, Dr. Bertram Kuch

Participation:

Dr.-Ing. Michael Koch 

NA 119-01-03-05-09 Subordinate Committee  
„Biological Methods“, Hormonal effects  
(Xenohormons) (ISO/TC 147/SC 5/WG 9)
Founded in November 2010 the subordinate commit-
tee, in which members of numerous scientific institu-
tions and enterprises participate, deals with the stan-
dardization of  testing methods for the assessment 
of estrogenic activities in environmental samples. 
Hormone-like substances can disrupt the hormonal 
and reproductive system of living beings. Although, 
measures for regulation in the form of environmen-
tal quality standards have been taken for priority 
substances, these are not sufficient to assess addi-
tive mixture toxicity for receptor-coupled effects of  
hormone-like substances. Bioassays are imperative 
for the complementation of risk evaluation and for  
monitoring of  the emission of chemical substances. At  
present, there are no standardized methods available  
for the determination of hormonal activity in the  
aqueous environment. Thus, objective of the subor-
dinate committee is the standardization of a suitable 
bioassay as international standard.

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 qualifica-
tion of laboratories“ during the time period 2013-2014.

Chairman:

Dr.-Ing. Michael Koch 

Participation in Standard Committees of the Deutsches Institut für Normung (DIN)

DIN NA 119-01-03-06-05 Subcommittee  
„Quality Assurance“,
Subordinate Committee „Calibration of Methods“
The task of this subordinate committee was the com-
plete 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 „Quali-
ty Assurance“,
Subordinate Committee „Equivalence“
It is the task of this subordinate committee to com-
pletely revise standard DIN 38402-71 for equivalence 
of analytical methods.  The work has started in 2015.

Participation:

Dr.-Ing. Michael Koch 
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o. Prof. Dr. rer. nat. habil. Jörg W. Metzger

Phone: +49 (0)711/685-63721 
Fax:  +49 (0)711/685-63729
E-Mail:  joerg.metzger@iswa.uni-stuttgart.de 

Secretary´s office

Dörte Hahn

Phone: +49 (0)711/685-63721
Fax:  +49 (0)711/685-63729
E-Mail:  doerte.hahn@iswa.uni-stuttgart.de 

Hydrochemistry and 
Analytical Quality Assurance

Dr.-Ing. Michael Koch

Phone: +49 (0)711/685-65444 
Fax:  +49 (0)711/685-55444
E-Mail:  michael.koch@iswa.uni-stuttgart.de 

Hydrobiology and 
Analysis of Organic Trace Compounds

Dr. rer. nat. Bertram Kuch

Phone: +49 (0)711/685-65443
Fax:  +49 (0)711/685-63729
E-Mail:  bertram.kuch@iswa.uni-stuttgart.de

Contact
EUROLAB-Deutschland since 1993 is a registered as-
sociation. Testing labs from public and private sector 
are represented as well as bigger organisations repre-
senting more than 1000 single laboratories. The ob-
jective of the association is to promote scientific and 
technical development in testing by:
• Co-operation with other scientific/technical orga-

nisations on national and international level with 
similar objectives, especially with the European or-
ganisations EUROLAB aisbl and Eurachem;

• Promotion of mutual recognition of testing results; 
• Harmonization of requirements  on quality ma-

nagement in testing laboratories ión international 
level; 

• Arrangement of uniform views on technical and 
chemical analytical aspects of quality management 
and other relevant 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 ha-
ving the objective of establishing a system for the in-
ternational 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 

Analysis”  
• 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 wor-

king group of Eurachem, Eurolab and EA (an as-
sociation of the European accreditation bodies), 
dealing with topics around proficiency testing in 
accreditation.

Participation in Eurolab-D



176

Institute for Sanitary Engineering, Water Quality and Solid Waste Management



177

Hydrochemistry and Analytical Quality Assurance CH 

In the Division of Hydrochemistry and Analytical Quality Assurance the focus lies on topics on envi-
ronmental chemistry and analysis as well as all issues of quality assurance in analytical chemistry.

The focus of the analytical tasks in this division lies mainly on the hydrochemical analytical services for engineering  
departments in the institute. 

Especially the following analyses are carried out:

• Digestion for element analyses
 - Aqua regia extract
 - Microwave supported digestion (MLS Ethos 1600)
• Element determination
 - using ICP-OES (PerkinElmer Optima 3000)
 - using Continuum Source Atomic Absorption Spectrometry with flame and graphite furnace 
   (AnalytikJena contrAA 700)
 - using Hydride Technique Atomic Absorption Spektrometry (PerkinElmer 2100)
 - using Atomic Fluorescence (for mercury) (AnalytikJena mercur)
• Adsorbable Organic Halogens AOX (AnalytikJena multi X 2000)
• Determination of anions using ion chromatography (Dionex ICS-1000)
• Determination of the Total Petroleum Hydrocarbon index using gas chromatography 
 (PerkinElmer Autosystem GC)
• Determination of highly volatile compounds (PerkinElmer Autosystem GC und PerkinElmer Autosystem XL GC)
• other wet chemical and photometrical analyses

Besides the measurements we provide advice to our colleagues from other divisions on analytical questions. 
Frequently we are directly involved in multi-multidiscipinary research projects. As an example, we have been 
working in projects dealing with the environmental compatibility of used photo voltaic modules.

Hydrochemistry and Analytical Quality Assurance
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In the field of Analytical Quality Assurance the main 
focus of our work is on providing proficiency testing 
interlaboratory comparisons in co-operation with TGZ 
AQS Baden-Württemberg of the Technologie-Transfer-
Initiative GmbH at the University of Stuttgart. These 
proficiency tests mainly are provided on behalf of the 
government of Baden-Württemberg, but are offered 
throughout whole Germany and beyond. In order to 
keep their license for analysing waste and drinking 
water numerous water laboratories in Germany are 
obliged to participate in these proficiency tests. 

Our special scientific interest is on the development 
of proficiency testing techniques, especially for the 
preparation of samples and for the statistical evaluation 
and assessment. Here we also operate internationally.
For chemical analytical laboratories there is a big need 
for advanced training on quality assurance issues. 
Therefore we are organizing courses and in-house 
trainings.

Strengthening the quality infrastructure in developing 
countries is an important condition for strengthening 
the economies in such countries, and also for the 
protection of public health and environmentyl protec-
tion. In developing projects of the German Metrology 
Institute (Physikalisch-Technische Bundesanstalt) we 
are organizing trainings and do consultance for profici-
ency test providers.

Release of hazardous substances from photo-
voltaic modules 

Most photovoltaic modules contain hazardous  
substances like lead, cadmium sulfide, cadmium and 
tellurium. Currently these modules are not included in 
the European regulation on „Restriction of Hazardous 
Substances“ (RoHS). Since 1986 these modules are on 
the market and meanwhile more than 13 million tons 
have been produced and installed. Lifetime is expected 
to be around 20 years. So the respective amount of 
waste – in addition to the production wastes – has to 
be handled.

The aim of the project is to clarify mechanisms that 
could lead to the release of hazardous substances 
from the modules and to identify weak spots. 

Funding Institution:

Federal ministry for Economic Affairs and Energy via 
Project Management Jülich

Contact

Prof. Dr. rer. nat. habil. Jörg W. Metzger
Prof. Dr. habil. J. H. Werner, IPV
Dr.-Ing. Michael Koch
Dipl.-Ing. Carolin Feifel

Project Partner:

IPV – Institut für Photovoltaik der Universität  
Stuttgart

Duration:

07/2014 - 08/2017

Research
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The Ministry of the Environment, Climate Protection 
and the Energy Sector Baden-Württemberg (UM) and 
the Ministry of Rural Affairs and Consumer Protection 
Baden-Württemberg (MLR) commissioned the Institute 
for Sanitary Engineering, Water Quality and Solid 
Waste Management of the University of Stuttgart for 
providing external quality control measures for the 
chemical analysis of waste, ground and drinking water. 
The main task is the provision of proficiency  
testing (PT) interlaboratory comparisons in the field of  
water testing, adjusted to the special requirements for  
analytical quality control. 
In 2004 the German drinking water proficiency test 
provider decided to co-operate and to work in a harmo-
nized way that is in accordance with the “Recommen-
dation for the provision of proficiency tests for drinking 
water analysis” of the German Federal Environmental 
Agency, published in Bundesgesundheitsblatt in 2003. 
Two PT schemes were installed working in a time  
co-ordinated way.
One of these schemes is located in Northrhine-
Westphalia (State Agency for Nature, Environment 
and Consumer Protection LANUV ), the other one is 
run by AQS Baden-Württemberg together with the  
Institute for Hygiene and Environment of the Authority 
for Health and Consumer Protection in Hamburg.
The chemical parameters to be analyzed according to 
the German drinking water ordinance were distributed 
to 10 different PT rounds. Both PT schemes offer the 
whole programme with a one year time shift.
For waste water PTs the existing co-operation with 
other PT providers in environmental authorities in 
other German states was extended and strengthened.
Also on behalf of the UM PTs for rapid tests in waste 
water treatment plants (WWTP) are provided.  
Successful participation is required for a special  
notification of WWTP laboratories in the regulator  
sector in Baden-Württemberg.
In the framework of an European network of  proficiency  
test providers (PT-WFD) for the European Water  
Framework Directive, AQS Baden-Württemberg orga-
nizes PTs for surface water on an European level.
The co-operation partner „TGZ AQS-Baden-Württem-
berg“ of TTI GmbH organizes together with the ISWA 
the annual meetings for AQS BW as well as courses 
for waster water sampling, quality control charts and 
measurement uncertainty estimation. 

In 2014 the following PT rounds were provided 
by AQS BW:

• RV 1/14 - TW A4 - Sonstige anorganische Parame-
ter (Leitfähigkeit, Oxidierbarkeit, TOC, Selen, Anti-
mon, Arsen)

AQS Baden-Württemberg

• RV 2/14 - TW S3 - Alkylphenole (Nonylphenol, Oc-
tylphenol, Bisphenol-A)

• RV 3/14 - 34. LÜRV - PAK in Grund- und Rohwasser 
(Naphthalin, Acenaphthen, Fluoren, Phenanthren,  
Anthracen, Fluoranthen, Pyren, Benzo[a]anthra-
cen, Chrysen, Benzo[b]fluoranthen, Benzo[k]flu-
oranthen, Benzo[a]pyren, Dibenz[ah]anthracen, 
Benzo[ghi]perylen, Indeno[1,2,3-cd]pyren

• RV P02 Probennahme von Abwasser 
• RV 4/14 - TW O4 - Saure PBSM und Arzneimittel 

(Bentazon, Bromoxynil, Dichlorprop, MCPA, MCPB, 
Mecoprop, 2,4-D, Quinmerac, 2,4,5-T, Ibuprofen, 
Bezafibrat, Diclofenac)

• RV 5/14 - TW S4 - PFC (Perfluorbutansäure, Perflu-
orpentansäure, Perfluorhexansäure, Perfluorhep-
tansäure, Perfluoroktansäure, Perfluornonansäure, 
Perfluordekansäure, Perfluorbutansulfonsäure, Per-
fluorhexansulfonsäure, Perfluoroktansulfonsäure)

• KARV 2014 - (Chemischer Sauerstoffbedarf (CSB), 
Gesamt-Stickstoff (Nges; anorg. + org. Stickstoff), 
Ammonium-Stickstoff (NH4

+-N), Nitrat-Stickstoff 
(NO3

--N) Gesamt-Phosphor (Pges) und Gesamter  
organischer Kohlenstoff (TOC))

• RV 6/14  - 35. LÜRV - BTXE/LHKW in Abwasser  
(Benzol, Toluol, o-Xylol, m-Xylol, Ethylbenzol,  
Trichlorethen, Tetrachlorethen, 1,1,1-Trichlorethan, 
Dichlormethan)

• RV 7/14 - TW O3 - PAK (Benzo[a]pyren, Benzo[b]
fluoranthen, Benzo[k]fluoranthen, Benzo[ghi]pery-
len, Indeno[1,2,3-cd]pyren)

• RV 8/14 - 36. LÜRV - Ionen in Abwasser (Ammoni-
umstickstoff, Nitratstickstoff, Nitritstickstoff, Chlo-
rid, Sulfat, Fluorid gelöst, Gesamt-Phosphor)

Seminars 2014

• On behalf of Physikalisch-Technische Bundesanstalt 
(PTB) a workshop was facilitated for the evaluation  
of PT results from food PTs in the East African  
Community (EAC) in Nairobi, Kenia. 

• On behalf of PTB a PT Training course for the  
statistical treatment of PT relevant data according to 
ISO/IEC 17043 was executed in Jakarta, Indonesia.

• On behalf of the Federal Institute for Materials  
Research and Testing a “fact-finding-mission” and a 
training for auditors of the Georgian Accreditation 
Center as well as for Georgian laboratories for the 
usage of PTs as external quality assurance measure 
were executed in Tbilisi, Georgia. 

• At ISWA two seminars for waste water sampling, 
two seminars for the usage of quality control charts 
and two seminars for the estimation of measure-
ment uncertainties were executed.
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In 2015 the following PT rounds were provided 
by AQS BW:

• LÜRV P0 - Probenahme von Abwasser
• RV 1/15 - TW A5 - Kationen, Teil 2 (Bor, Calcium, 

Magnesium, Quecksilber, Ammonium, pH-Wert)
• RV 2/15 - TW S5 - Sulfonylharnstoffe (Amidosul-

furon, Flazasulfuron, Metsulfuron-methyl, Nicosul-
furon, Rimsulfuron, Thifensulfuron-methyl, Triasul-
furon)

• RV 3/15 - 37. LÜRV - Elemente (Aluminium, Arsen,  
Cadmium, Chrom, Kupfer, Eisen, Quecksilber,  
Nickel, Blei, Zink)

• RV 4/15 - TW O1 - PBSM GC/MS und HPLC/UV 
(Atrazin, Desethylatrazin, Metribuzin, Tebucona-
zol, Terbuthylazin, Bromacil, Diuron, Ethofumesat, 
Flufenacet, Hexazinon, Isoproturon, Metalaxyl, Me-
tamitron, Methabenzthiazuron, Dichlorbenzamid, 
Epichlorhydrin)

• RV 5/15 - 38. LÜRV - KW-Index
• KARV 2015 - (CSB, NH4

+-N, NO3
--N, Nges.(Summe 

anorg. + org. N), Pges, TOC (optional))
• RV 6/15 - TW S6 - Röntgenkontrastmittel
• RV 7/15 - TW A1 - Anionen (Bromat, Fluorid, Nitrat, 

Nitrit, Chlorid, Sulfat, Phosphor, Cyanid, Trübung)
• RV 8/15 - 40. LÜRV - Summenparameter in Abwas-

ser (AOX, CSB, TOC, TNb, BSB5)
• RV 9/15 - WRRL - PAK mit suspendierten Stoffen  

(Napthalin, Benzo(a)pyren, Benzo(b)fluoranthen, 
Benzo(k)fluoranthen, Benzo(g,h,i)perylen, Indeno 
(1,2,3-cd)pyren)

• RV UKWIR 1/15 - WRRL - Priority substances in 
surface water (Benzo[a]pyrene, Fluoranthene)

• RV UKWIR 2/15 - WRRL - Priority substances in 
surface water (Perfluorooctane sulfonic acid, Per-
fluorooctanoic acid)

• RV UKWIR 3/15 - WRRL - Priority substances in 
surface water (Cypermethrin)

• RV UKWIR 4/15 - WRRL - Priority substances in 
surface water (Hexabromocyclododecanes)

• RV UKWIR 5/15 - WRRL - Priority substances in 
surface water (Diclofenac)

• RV UKWIR 6/15 - WRRL - Priority substances in 
surface water (Estrone (E1), 17-beta-estradiol 
(E2), 17-alpha-ethinylestradiol (EE2))

• RV UKWIR 7/15 - WRRL - Priority substances in 
surface water (Erythromycin, Atenolol, Propranolol, 
Carbamazepin)

Seminars 2015

• In 2015 two seminars for waste water sampling, 
two seminars for the usage of quality control charts 
and two seminars for the estimation of measure-
ment uncertainties were executed at ISWA as well 
as four in-house trainings for the estimation of 
measurement uncertainties. 

Commissioned interlaboratory comparisons 2015
• In Nepal and Tanzania an interlaboratory  test or-

ganizers were trained. In Iran a reference material 
producer was trained.



181

Hydrochemistry and Analytical Quality Assurance CH 

Chemicals used for the production of PT samples

High-precision balances for the net weight of chemi-
cals and solutions

Client:

Ministry of the Environment, Climate Protec-
tion and the Energy Sector Baden-Württemberg, 
Ministry of Rural Affairs and Consumer Protection 
Baden-Württemberg, Landesanstalt für Umwelt, 
Messungen und Naturschutz Baden-Württemberg

Project Co-ordinator:

o. Prof. Dr. rer. nat. habil. Jörg W. Metzger

Project manager AQS-BW:

Dr.-Ing. Michael Koch

Technical manager AQS-BW:

Dr.-Ing. Frank Baumeister

Secretary‘s office:

Heidemarie Sanwald, Mandy Wünsche since 05/2016

Further Informations:

http://www.aqsbw.de

Sample preparation for the proficiency test (PT)

Stock solutions for the preparation of  PT samples

High-grade steel vessel (2,1 m3) for pasteurisation of waste 
water, drinking water and ground water



182

Chair of Hydrochemistry and Hydrobiology

Dr.-Ing. Michael Koch

Phone: +49 (0)711/685-65444
Fax:  +49 (0)711/685-55444
E-Mail:  michael.koch@iswa.uni-stuttgart.de

Secretary´s office

Mandy Wünsche* (AQS)

Phone: +49 (0)711/685-65446
Fax:  +49 (0)711/685-63769
E-Mail:  aqs-sekretariat@iswa.uni-stuttgart.de

Technical Manager AQS

Dr.-Ing. Frank Baumeister*

Phone: +49 (0)711/685-65442
Fax:  +49 (0)711/685-55442
E-Mail:  frank.baumeister@iswa.uni-stuttgart.de

Scientists

Dipl.-Biol. Biljana Marić*

Phone: +49 (0)711/685-65447
E-Mail:  biljana.maric@iswa.uni-stuttgart.de

* Member of staff of the Transfer centre 
   and Foundation centre TGZ / AQS

Secretary up to 05/2016:

Heidemarie Sanwald* (AQS)

Laboratory staff

Lara Busch (CTA)

Phone: +49 (0)711/685-65454

Maria Gebauer (CTA)

Phone: +49 (0)711/685-65454

Gertrud Joas (CTA)

Phone: +49 (0)711/685-65454

Matthias Mischo (CTA)*

Phone: +49 (0)711/685-65447
 
Cornelia Orth (Dipl.-Ing., FH)

Phone: +49 (0)711/685-65435

Ellen Raith-Bausch (Chemical Engineer)

Phone: +49 (0)711/685-65454 oder  
        +49 (0)711/685-65400

Contact
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The department of hydrobiology and analysis of organic trace compounds focuses mainly on topics of 
environmental analysis and water treatment processes

Some research, for example, go into the question of the extent to which ordinary used chemicals such as 
pharmaceuticals and ingredients of personal care products occur in domestic wastewater, their behavior in waste-
water treatment plants (WWTP) and their influence on the ecology - especially on aquatic organisms.
Particularly relevant is in which amount these chemicals are retained in WWTP, either by degradation processes in 
various stages of purification or accumulation in sewage sludge. Chemicals, which are not completely eliminated 
in the WWTP, reach the surface waters. Consequently, investigations are conducted in surface waters, especially  
with the question of whether and to what extent chemicals are absorbed by aquatic organisms (e.g. fish),  
enriched, eliminated or converted by their metabolism. For these tests a number of trace analytical methods 
are available, some of them specially developed in the department of hydrobiology and analysis of organic trace 
compounds.
Another important parameter is the determination of total estrogenic activity of environmental samples (surface 
waters, WWTP-in and -effluent, etc.). Due to its high sensitivity (LOQ < 0.1 ng/L) the E-screen assay is a suitable  
substitute for the expensive and time-intensive targeted instrumental single substance analysis. As a routine 
procedure the robust E-screen assay is used in the framework of contract analysis. Furthermore the estrogenic 
activity of single substances can be determined using this biological test system.
In collaboration with partners from industry and research Institutes, new technologies for water treatment  
processes are developed and tested. Knowledge is obtained from practical experiments in lab and semi-technical 
systems, which can be implemented into technical application and practice. For example, two semi- technical 
recirculated aquaculture systems are available to perform controlled experiments for water treatment in the fish 
production with the help of sensors and accompanying analysis. With our development to use biodegradable  
polymers as carrier and carbon source for a low-technology denitrification process in water treatment, a simultaneous  
nitrate and pollutant elimination can be achieved.
A further area is the development of appropriate test units and protocols for the determination of biodegradation 
of chemicals in the aquatic environment. Several processes and devices have been developed in the department 
to determine the ultimate biodegradation under aerobic, anaerobic and anoxic (denitrifying) conditions. This  
allows to carry out tests according to standards (OECD, DIN EN ISO) or to solve applied scientific questions.

Biology and analysis of organic trace compounds

Research topics:

•	 Environmental	analysis	
•	Organic	micropollutants
•	 Examination	 of	 occurence	 and	

fate as well as risk assessment of 
environmentally relevant chemi-
cals

•	Biological	 in-vitro	 test	 systems,	
for the determination of hormo-
nal actiivity of environmental 
samples, i.e. E-Screen-Assay

•	Biological	 degradation	 and	 risk	
assessment of pollutants, chemi-
cals and organic solid substrates 
as well as polymers in water and 
soil matricess

•	Determination	of	 biodegradation	
of chemicals 

•	New	technologies	for	water	treat-
ment (Membranes, biodegradable 
polymers)
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Research

Funding 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 -08/2017

JPI Water joint research Projekt MOTREM: Inte-
grated 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 con-
taminants – 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 the-
se 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 Advan-
ced Biooxidation Processes (ABOP) and Photochemical 
Advanced Oxidation Processes (PAOP).

Universität Stuttgart, BiOS, is mainly involved in as-
sessment 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 con-
tributor on the identification of the most representa-
tive 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 treatment plants. Apart from supplying 
scientific knowledge, the results from the project may 
give commercial solutions to the market and contri-
bute to the compliance with current water frameworks 
on detection of ECs in water bodies, such as the Eu-
ropean Water Framework directive (EC/2000/60), or 
more stringent future demands.
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SchussenAktivPlus: Reduction of micropollutants 
and potentially pathogenic bacteria for further 
water quality improvement of the river Schussen,  
a tributary of Lake Constance

The project aims at providing a scientifically sound  
concept for an extended sewage and rainwater treatment 
in densely populated river catchment areas in view to 
reduce micropollutants and hygienic relevant pathogens 
(incl. antibiotic- resistant bacteria) in surface waters.     
 
By a combination of chemical and microbiological  
analyses (including studies on antibiotic-resistant 
bacteria) and effect-oriented biological studies which 
reflect consequences of the applied technologies for  
biota in the rivers from the molecular to the community  
level, the effectiveness of the applied technologies will 
be recorded. In addition, the optimization of the test  
assays characterizing exposure and effects is envisaged.
 
At the Institute for Sanitary Engineering, Water Quality  
and Solid Waste Management estrogenic potentials are 
determined using the E-screen assay. As a proliferation  
assay on the basis of human breast cancer cells, the 
E-screen assay takes an intermediate position in the 
hierarchy of  effect-related test systems used in the 
overall project.
Aim of this project is to determine the integrating  
parameter „total estrogenic activity“ in samples of  
selected surface waters (Schussen, Argen), in wastewa-
ter and sediments with the requirement to supplement 
and to expand the central dataset of the project. Due 
to the low detection limit of  < 0.1 ng/L 17β-estradiol 
concentration equivalents (EEQ) environmentally  
relevant concentration ranges can be determined via 
the E-screen assay.
The investigations are focusing on the Acquisition of 
the surface water pollution and the characterization of 
entry sources and the determination of water-dissolved  
and particle-bound fractions of the activity. That  
allows conclusions about the entry pathes of active 
substances and the efficiency of elimination strategies 
based on both simple particle-separating measures 
and advanced wastewater treatment technologies. 
Correlations of estrogenic activity and possible toxic 
effects to specific substance groups will be performed 
by fractionation of sample extracts.

Figure: The Schussen ahead of the estuary into Lake 
Constance 

Funding Institution:

Ministry of Environment, Climate Protection and the 
Energy Sector

Contact:

Prof. Dr. Rita Triebskorn, Universität Tübingen
Prof. Dr. rer. nat. habil. Jörg W. Metzger, ISWA
Dr. rer. nat. Bertram Kuch, ISWa
Dipl. Chem. Claudia Lange, ISWA

Project partner:

University Tübingen
University Frankfurt
Karlsruher Institute for Technologie (KIT)
Masaryk University,  RECETOX, Brno
Institut für Seenforschung Langenargen (ISF)
Institut Mediterraneen de Biodiversite et d‘Ecologie 
marine et continentale (imbe), Avignon
DVGW-Technologiezentrum Wasser, Karlsruhe 
(DVGW-TZW)
Dr.Ing. Jedele und Partner GmbH
Ökonsult Gbr
Biologiebüro Weyhmüller (BBW)
Gewässerökologisches Labor Starzach (GÖL)
HYDRA-Institut Konstanz
Steineis-Donau-Zentrum
Stadt Ravensburg
Erichskirch
Tettnang
Gemeinde Merklingen
Regierungspräsidium Tübingen
AZV Mariatal
AV Unteres Schussental

Duration:

01/2012 - 12/2014
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Development of an Environmental Friendly  
Technology for the Removal of Nitrogen and 
Micro-Particles in Recirculating Aquaculture  
Systems (Phase 2) 

With this project a biological high-performance- 
process for nitrate elimination will be further explored.  
Integration in an aquaculture recirculated system 
would result in high savings of water and energy and 
improve life conditions for fishes. To prevent biofouling 
cleaning of the membranes is carried out with floating 
bodies moving in the current of water.
Before, the general suitability of the membrane- 
denitrification-reactor was verified in an aquarium in 
phase 1 of the project. 
Now in phase 2 an upscaling is carried out and the  
operation in a semi-technical recirculated aquaculture 
system is examined. For this purpose 26 sensors are 
used, which produce 34 measuring values simultane-
ously. They are recorded and visualized with a self-
developed software, which also serves for the control 
of pumps and valves. 
The well-being of the fishes is an important part of 
this project concept. Measurements of blood and  
water samples, e.g. cortisol, as stress parameter, will be  
performed by colleagues from the Hannover  
Veterinarian University. They should indicate how 
the fishes react on the improved environmental  
conditions

Funding Institution:

Deutsche Bundesstiftung Umwelt (DBU)

Contact:

Dr. Angela Boley

Project partner:

MaxFlow Membran Filtration GmbH,
Zentrum für Infektionsmedizin, Abteilung Fisch-
krankheiten und Fischhaltung der Stiftung Tierärzt-
liche Hochschule Hannover 

Duration:

06/2012 – 03/2014

Fig:	Flow	diagram	semi-technical	recirculated	aquaculture	system	with	integrated	„Deni	membrane	reactor“

Fig: Carps at feeding
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Contact:

Dipl. Chem. Claudia Lange, 
Dr. Bertram Kuch

Determination of the total estrogenic activity in 
various matrices (subcontracted analysis) 

The E-screen assay is an in vitro test system for  
determination of receptor-mediated estrogenic effects. 
The endpoint of the assay is the estrogen-dependent  
proliferation of estrogen receptor-positive human  
breast cancer cells (MCF-7) compared to controls with and 
without 17β-estradiol (E2). Via the dose-response 
curve the EEQ (estradiol equivalent concentration) is 
obtained as a sum parameter of total estrogenic activity  
in a sample expressed in equivalents of the reference 
substance 17β-estradiol (E2). No information about 
the nature of the compounds being responsible for the 
total estrogenic activity in environmental samples are 
given by the E-screen assay. The most potent com-
pounds are the natural hormone 17β-estradiol, its 
degradation product estrone and the synthetic 
hormone ethinylestradiol used as a contraceptive. Due 
to its high sensitivity (LOQ < 0.1 ng/L) the E-screen 
assay is a suitable substitute for the expensive and 
time-intensive targeted instrumental single substance 
analysis.
As a routine procedure the robust E-screen assay was 
and is used in the framework of subcontracted analysis  
to determine the total estrogenic activity in various 
samples. 2010/11 inter alia surface water, waste-
water treatment plant influents and -effluents, 
nutritional supplements, as well as mineral water were 
investigated.

Fig.1: 
Stained cells in 96-well plate

Fig.2: 
Via	Tablecurve	2D	generated	dose-response	curve	of	the	reference	subtsance	17β-estradiol.
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Analytical support in the 
following projects:
AKIZ- “Integrated Wastewater Concept for In-
dustrial Zones in developing countries under tro-
pical conditions”
Subproject SP-W2: “Toxic Substances Elimination” – 
Chemical and Physicochemical Processes for Persistent 
Organic Pollutants Removal from WastewaterSumma-
ry see WGW

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 do-
minated catchment area
Summary see WGW

Research on the elimination of so called  
micro-pollutants from water and wastewater by 
membrane bio reactors and their comparison 
with other biological treatment techniques
Summary see ALR
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Dr. rer. nat. Bertram Kuch

Phone: +49 (0)711/685-65443
Fax: +49 (0)711/685-67809
E-Mail:  bertram.kuch@iswa.uni-stuttgart.de

Scientists

Dr. rer. nat. Angela Boley

Phone: +49 (0)711/685-65441
Fax:  +49 (0)711/685-63729
E-Mail: Angela.Boley@iswa.uni-stuttgart.de

Neda Azizi, M.Sc.

Phone:  +49 (0)711/685-63727
Fax: +49 (0)711/685-63729
E-Mail: neda.azizi@iswa.uni-stuttgart.de

Dipl.-Ing. Carolin Feifel

Phone:  +49 (0)711/685-63727
Fax: +49 (0)711/685-63729
E-Mail: carolin.feifel@iswa.uni-stuttgart.de

Dipl.-Ing. Ganna Korshun, M.Sc.

Phone: +49 (0)711/685-65411
Fax: +49 (0)711/685-63729
E-Mail: ganna.korshun@iswa.uni-stuttgart.de

Dipl.-Chem. Claudia Lange

Phone: +49 (0)711/685-65741
Fax: +49 (0)711/685-63729
E-Mail: claudia.lange@iswa.uni-stuttgart.de

Eleni Laski, M.Sc.

Phone:  +49 (0)711/685-63727
Fax: +49 (0)711/685-63729
E-Mail: eleni.laski@iswa.uni-stuttgart.de

Contact
Laboratory staff

Michael Braun (Chemical Engineer)

Phone: +49 (0)711/685-65447

Suse Gaiser (BTA)

Phone: +49 (0)711/685-65496

Regina Görig (LTA)

Phone: +49 (0)711/685-65452

Andrea Kern (LTA)

Phone: +49 (0)711/685-65454
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Sewage Treatment Plant for Research and Education LFKW

The facilities of the LFKW play an important part in the traditionally practice-oriented education at our institute. 
Within the scope of practical training measures, the assistance in research projects and working on Master’s thes-
es, the students are provided with plenty of opportunities to become familiar with the details of the equipment 
and the operation of a highly mechanized sewage treatment plant.

The LFKW is operating under real conditions: its primary task is the purification of the wastewater from the 
university campus in Stuttgart-Vaihingen and from the nearby Büsnau district of which the total daily volume is 
about 2.000 cubic metres. In order to comply with the strong official discharge regulations and to provide oppor-
tunities for research at the same time, the LFKW has a multitrack purification system: all process steps required 
for advanced wastewater treatment consist of at least two parallel units. In this way separate plant components 
can be used at any time for fullscale research, independent of the other units and without any adverse effects on 
the quality of the final effluent. Additional experimental areas inside and outside of a large two-storey hall offer 
a wide variety of options for research work and individually contracted investigations on a semi-technical scale. 
The LFKW also offers its services to technical companies, operators of municipal environmental facilities and 
engineer’s offices: from the testing of measuring devices, chemical aids etc. under practical conditions through 
the manufacturing of laboratory test equipment to the leasing of complete pilot plants for the treatment of waste-
water, sludge and exhaust air. 

Sewage Treatment Plant for Research and 
Education
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Sewage Treatment Plant for Research and Education LFKW

Research

Financing Institution:

Ministerium für Umwelt, Klima und Energiewirt-
schaft Baden-Württemberg

Contact:

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

Project partner:

Abteilung Hydrobiologie und organische Spuren-
analytik (ISWA)

Duration:

06/2013 – 06/2016

Pilot plant for granulated activated carbon (GAC) 
in the sewage treatment plant for research and 
Education in Büsnau

Against the background of increasing efforts to elimi-
nate organic trace contaminants from the effluent of 
municipal sewage treatment plants, currently sever-
al sewage treatment plants in Baden-Württemberg 
(PAHs) are extended by an adsorptive purification 
stage using powdered activated carbon. A possible, 
yet little explored alternative in the field of wastewa-
ter treatment, is the use of granular activated carbon 
(GAC). The use of GAK enables separation e.g. via 
downstream Microstainer. 
At the sewage treatment plant for research and edu-
cation from the University of Stuttgart (LFKW) the use 
of granular activated carbon in combination with a so-
lids separation industrially get‘s tested in the one-year 
measurement and testing program through a micros-
trainer. The efficiency of the process will be compared 
with an treatment without coal. 
For this purpose, the dosage and the separation of the 
activated carbon, the removal of trace substances and 
the monitoring of cleaning performance are taken into 
account. Furthermore, first control and operating stra-
tegies in order to enable the transferability to other 
treatment plants should be developed.
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Annual Report 2014 - Overall view
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Annual Report 2014 - Monthly Data
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Sewage Treatment Plant for Research and Education LFKW
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Sewage Treatment Plant for Research and Education LFKW

Annual Report 2014 - Performance Diagram

Performance Diagram: Ablauf

Performance Diagram: Ablauf Seite 2 
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Performance Diagram: Zulauf
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Sewage Treatment Plant for Research and Education LFKW

Annual Report 2015 - Overallview
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Sewage Treatment Plant for Research and Education LFKW

Annual Report 2015 - Monthly Data
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Annual Report 2015 - Performance Diagram

Performance Diagram: Ablauf
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Sewage Treatment Plant for Research and Education LFKW

Performance Diagram: Zulauf
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Dr.-Ing. Peter Maurer

Phone: +49 (0)711/685-63724
Fax: +49 (0)711/685-67637
E-Mail:  peter.maurer@iswa.uni-stuttgart.de 

ContactTraining Courses
The following events were realised by the LFKW in co-
operation with the DWA:

2014
Advanced course: Elimination of nitrogen and phos-
phorus - Process optimization and economical opera-
tion,
11.03./12.03.2014
Advanced course: Malfunktion on Wastewater Treat-
ment Plants,
04.06./05.06.2014
Advanced course: Process Automation
19.11./20.11.2014
Examination of the training course
21.11.2014

2015
Advanced course: Elimination of nitrogen and phos-
phorus - Process optimization and economical opera-
tion,
10.03./11.03.2015
Advanced course: Malfunktion on Wastewater Treat-
ment Plants,
16.06./17.06.2015
Advanced course: Automation
18.11./19.11.2015
Examination of the training course
20.11.2015

The following events were realised by the LFKW in co-
operation with Endress+Hauser:

2014
„Training Course - Process Automation: Wastewater 
Treatment“
08.04.-10.04.2014
07.10.-09.10.2014
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