


Mission 8

Ownership and decision-making structure 9
Research Advisory Council 10
Legal form and financing 12
Workforce trend 13
Representation on scientific bodies, advisory boards and committees 14
Location and structural development 16
Research goals and focus areas 20
Biomethane 23
Background and objectives 23
Development 24
Demand-Driven Bioenergy Supply 26
Development 27
Catalytic Emissions Reduction 29
Background and objectives 29
Development 30
Sustainability of bioenergy technologies 32
Background and objectives 32
Development 33
Bioenergy Data 35
Background and objectives 35
Development 36
Bioenergy Systems Department 40
Research focus of the working groups 41
Services and technical equipment 42
Reference projects 45

Technical-economic research accompanying the Bioenergy Regions
programme 45

Flexible design of bioenergy - a multi-disciplinary task: Technology,
markets, integration processes a7

5-year contribution to the BMUB's “Biomass Energy Use promotion
programme” by the DBFZ 49



Biochemical Conversion Department
Research focus areas
Services and technical equipment
Reference projects
Precision demand-based control of energy from biomass
Inventory of biomass decomposition methods for biogas/bioethanol
BioEconomy Leadership Cluster - “Energy use and optimisation within the
overall context of cascaded usage”
Stable isotope composition of biogas as a pre-warning signal of
process failure
Thermo-chemical Conversion Department
Research focus areas
Services and technical equipment
Reference projects
Development and testing of a low-emission firing process for wood
shavings
BioMaxEff: Cost-effective pellet boilers delivering maximum efficiency
and minimal emissions
Investigations into the design and potential simplification of the approval
process for boilers and fuels according to 83 group 8 of 1. BImSchV 74
Biorefineries Department
Research focus areas
Services and technical equipment
Reference projects
Integrated recycling plant and strategy for municipal biomass -
HTC Hallesche Wasser und Stadtwirtschaft
Concept development for marketable SNG production
Hy-NOW: Evaluation of the processes and technologies for producing
hydrogen based on biomass
Executive Support Team
Research Coordination
Coordinator for international affairs
Coordinator for Innovation
Contacts
Work and project results
Directions / Imprint

51
52
53
56
56
58

59

61
64
65
67
69

69

71

74
75
76
78
80

80
82

84
87
87
89
91
93
96
115






for the sake of sustainable development, Germany’s energy
supply must be fully switched to renewables over the coming
decades, and supplies of organic primary materials to industry
must over the long term be shifted from petro- to bio-based
materials. A key to the successful reversal of energy policy and
implementation of bioeconomy strategy in Germany is the in-
tegrated cascaded usage of biomass as base material and as
an energy source. Essential factors in attaining that goal are
improvements in energy efficiency through interlinked value
chains and fulfillment of sustainability criteria.

Figure 1: The Management of the DBFZ

Against the background of these complex challenges, we work with our interdisciplinary
team to optimise the use of biomass for energy all along the value chain. Our goal is to
integrate bioenergy into the current and future energy and bioeconomy system in the most
efficient, environmentally friendly way possible, backing the related development with scien-
tific research.

Since its founding in 2008, our organisation has undergone rapid growth, and now has more
than 220 highly skilled and committed staff (approximately 160 full-time posts). In the few
years of its existence, the DBFZ has established itself on a national level as a multi-discipli-
nary federal research establishment for the utilisation of biomass as an energy source, and
has also built up a high reputation internationally, including within the EU, in Eastern Europe
and in China. Its laboratory instrumentation and technical plant is also state of the art. This
provides a vital foundation for the leading-edge applied research conducted by the DBFZ.

Following a very rapid development phase, in 2013 the DBFZ was evaluated by the Ger-
man Council of Science and Humanities (Wissenschaftsrat). The evaluation report will be
published in Summer 2014, and will form a key basis for the ongoing scientific development
of the DBFZ. We would like to take this opportunity to thank the members of the DBFZ'’s
Research Advisory Council most sincerely for their outstanding voluntary contributions over
the last five years. Their great efforts and commitment have played a major role in the ad-
vancement of the DBFZ.

We hope you find our latest annual report interesting and entertaining, and we look forward
to meet you in Leipzig at the next opportunity!

Michael Nelles Daniel Mayer
(Scientific Managing Director) (Administrative Managing Director)

Leipzig, February 2014
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Our mission

Transforming existing energy systems to renewables is one of the greatest challenge of
recent decades. Biomass is playing a key role in this shift. It accounts for over eight percent
of the current renewables mix - outstripping hydro, wind, photovoltaic, solar and geother-
mal energy. However, there remain many challenges and questions regarding the practi-
cal integration of biomass into the existing energy system. How can energy efficiency be
improved? How can competing usage conflicts be circumvented? Or emissions into soil,
water and the air be avoided? These and other questions are expertly and independently
investigated and answered by the DBFZ.

Our mission is to develop technical solutions and devise wide-ranging concepts for the
economically, ecologically and socially sustainable use of biomass as an energy source
based on applied leading-edge research. We also investigate and predict potential areas of
conflict between the various goals associated with the development of bioenergy, setting
forth plans as to how such conflicts can be avoided and eliminated.

In 2013 the DBFZ worked on more than 100 research projects relating to the use of bio-
mass as an energy source. Research topics covered the full spectrum of our organisation‘s
remit, including pollution control in small-scale biomass furnaces; flexible design of biogas
plants; analysis of studies on biomass potential in Africa; the production and assessment
of torrefied solid fuels (SECTOR); biogenic fuels for aviation; and the use of municipal green-
cut and compost wastes as an energy source based on hydrothermal carbonisation (HTC).
You will find selected reference projects and an overview of the projects carried outin 2013
at the end of this report.

‘Water power: 0.8 %

Wind power: 1.8 %

Photovoltaic: 1.1 %

renewable

shares: 12.6 %

Fossil fuels Biomass: 8.2 %
(black coal, lignite,
petroleum oil, natural gas)

and nuclear energy

874 %

Solar, geothermal energy: 0.5 %

Figure 2: Percentage of total final energy consumption generated from renewables in 2012
(Source: Renewable energy in figures, BMU 2012 / Own presentation)



Our many research projects and the associated developments of new processes, tech-
niques and concepts are carried out in close cooperation with our partners in business, the
science community, professional and trade bodies as well as non-governmental organisa-
tions (NGOs) based on jointly procured national and international grant funding. We also
maintain active close links with researchers in the agricultural, forestry and environmental
sectors. Cooperation links in those fields include with the Research Section of the German
Federal Ministry of Food and Agriculture (BMEL); large-scale extramural research projects,
in particular with the Helmholtz Centre for Environmental Research (UFZ); state research
establishments; selected universities; as well as German, European and other internation-
al biomass research institutes.

Our scientific work is targeted at all parties in the business, scientific and political spheres
with an interest in bioenergy. In addition to the BMEL, they include other federal and state
ministries, as well as national and international government agencies and non-governmen-
tal organisations, particularly in the energy and agriculture and forestry sectors. Our work
also seeks to benefit linked industrial sectors with a direct and indirect interest in obtaining
energy from biomass. The DBFZ in its role as a politically independent research institute
provides expert advice to those target groups in relation to the utilisation of bioenergy on
both a national and international scale. To that end, DBFZ scientists function as expert
members on numerous national and international boards and committees.

The DBFZ seeks to actively shape knowledge in relation to the possibilities and prospects
for the use of biomass as an energy source in general terms. It also aims to safeguard the
leading position enjoyed by Germany in the sector for the long term.



Figure 3: The main building of the DBFZ

The DBFZ in profile

The DBFZ Deutsches Biomasseforschungszentrum gemeinnutzige GmbH (German Bio-
mass Research Centre; DBFZ for short) was established in Berlin on February 28, 2008
with the aim to investigate and illuminate the complex issues relating to the supply and use
of bioenergy. Its mission, ownership and decision-making structures, legal form, financing
and trend in workforce development are set out briefly in the following.

Mission

The DBFZ was established by the former German Federal Ministry of Food, Agriculture and
Consumer Protection (BMELV) with the aim of establishing a central scientific research
institution covering all the fields relevant to bioenergy, to bring together the findings of
the highly diverse German research community in the sector. The scientific mission of the
DBFZ is to support the efficient integration of biomass as a valuable resource for sus-
tainable energy supply based on wide-ranging applied research. The mission incorporates
technical, ecological, economic, social policy and energy business aspects all along the
process chain, from production, through supply, to use. The DBFZ drives and supports the
development of new processes, methodologies and concepts in close cooperation with
industrial partners. It also maintains close links with public-sector research bodies in Ger-
many in the agricultural, forestry and environmental sectors, as well as with European
and global institutions. Working from this broad research base, the DBFZ is also tasked to
devise scientifically sound decision-making aids for government policy-makers.
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Figure 4: The decision-making structure of the DBFZ

Ownership and decision-making structure

The German Federal Ministry of Food and Agriculture (BMEL)* is the sole shareholder in the
DBFZ. The key policy and organisational decisions dictating the development of the DBFZ
are made by its Supervisory Board. Meeting twice a year, and chaired by the BMEL, it also
comprises representatives from the Federal Ministry for the Environment, Nature Conserva-
tion, Building and Nuclear Safety (BMUB)**, the Federal Ministry of Transport and Digital
Infrastructure (BMVI)***, the Federal Ministry of Education and Research (BMBF), and the
Ministry of the Environment and Agriculture of the Free State of Saxony (SMUL) (Figure 4).
The Research Advisory Council provides advice on the scientific work of the DBFZ. The Re-
search Advisory Council comprises bioenergy scientists of national and international renown.
The members of the Research Advisory Council are appointed by the Supervisory Board.
*  Formerly German Federal Ministry of Food, Agriculture and Consumer Protection (BMELV)

(ministerial designation changed since the 18" legislative period 2013-2017)
**  Formerly Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU)

(ministerial designation changed since the 18" legislative period 2013-2017)

**% Formerly German Federal Ministry of Transport, Building and Urban Development (BMVBS)
(ministerial designation changed since the 18" legislative period 2013-2017)
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Figure 5: The DBFZ is advised on
strategy matters by a panel of
leading bioenergy experts
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Supervisory Board (as at 31 December, 2013)
Supervisory Board members:

Bernt Farcke (Chairman)
Head of Directorate 52 ,Sustainabilty and Renewable Resources®,
Federal Ministry of Food and Agriculture (BMEL)

Berthold Goeke (Deputy Chairman)

Deputy Director General, Climate Policy Department,

Federal Ministry for the Environment, Nature Conservation, Building and
Nuclear Safety (BMUB)

Anita Domschke
Subdepartment head ,Agriculture and Forestry*,
Saxon State Ministry of the Environment and Agriculture (SMUL)

Dirk Inger
Director Climate Change, Energy and Environmental Policy, Electric Vehicles
Federal Ministry of Transport and Digital Infrastructure (BMVI)

Karl Wollin

Head of section ,System Earth*,
Federal Ministry of Education and Research (BMBF)

Research Advisory Council

The Research Advisory Council advises the DBFZ on its scientific activities. This ensures
that the institutionally funded research carried out by the DBFZ is scientifically sound and of
maximum relevance to the future use of bioenergy as part of the energy system.

Welcome nia

5th Meeting of the Research

Advisory Coungyy
100- 153 Uhy
:30 Ut

Groung floor, Room 10

Figure 6: 5" Meeting of the
Research Advisory Council
(22" October 2013)




Research Advisory Council Members (as at 31 December, 2013)

Dr. Ausilio Bauen
Imperial College London
London, Great Britain

Prof. Dr. Albrecht Bemmann

Institute of Forestry and Forest Products,
of Eastern Europe,

Dresden University of Technology
Dresden, Germany

Prof. Dr. Otto Carlowitz

Clausthaler Umwelttechnik-Institut GmbH
- CUTEC-Institut GmbH
Clausthal-Zellerfeld, Germany

Prof. Dr. David Chiaramonti (Chairman)
Research Centre for Renewable Energies
(RE-CORD / CREAR),

University of Florence

Florence, Italy

Prof. Dr. Olaf Christen
Martin-Luther-University Halle-Wittenberg
Halle (Saale), Germany

Prof. Dr. Eckhardt Dinjus

Karlsruhe Institute of Technology Campus
Nord Institute of Catalysis Research and
Technology

Eggenstein-Leopoldshafen, Germany

Prof. Dr. Mikhail Fedorov

St. Petersburg State Polytechnical University
(SPbSPU)

St. Petersburg, Russia

Dr. Hans Hartmann

Technology and Support Centre (TFZ)
within the Centre of Excellence for
Renewable Resources

Straubing, Germany

Prof. Dr. Martin Kranert

Institute for Sanitary Engineering,
Water Quality and Waste Management,
University of Stuttgart

Stuttgart, Germany

Dr. Marc Londo
ECN Petten
Petten, Netherlands

Dr. José Moreira
Instituto de Eletrotécnica e Energia (IEE/USP)
Sao Paulo, Brazil

Prof. Dr. Bernd Meyer

IEC - Department of Energy Process
Engineering, and chemical Engineering,
Technical University BA Freiberg
Freiberg, Germany

Prof. Dr. Miroslav Miller
Wroclaw Research Centre EIT+
Wroclaw, Poland

Dr. Ralph Overend
Journal ,Biomass & Bioenergy*“
Ottawa, Canada

Prof. Dr. Georg Schaub

Karlsruhe Institute of Technology (KIT),
Engler-Bunte-Institute (EBI)

Karlsruhe, Germany

Prof. Dr. David Serrano
IMDEA Energy Institute
Madrid, Spain

Prof. Dr. Georg Teutsch
Helmholtz-Centre for Environmental
Research - UFZ

Leipzig, Germany



The DBFZ was established with the legal form of a ,GmbH* (limited liability company) and
as an accredited non-profit organisation. This provides it with the necessary flexibility and
transparency to obtain public research funding and also to carry out research and consult-
ing operations on behalf of third parties. The DBFZ is financed by institutional funding from
the BMEL as well as by competitively procured project grants and revenue from acquired
research contracts.

The BMEL provided the DBFZ with funding of approximately € 6.5 million in 2013, of which
some € 1.1 million was allotted to capital investment. Despite the uncertainty regarding
bioenergy policy, more than € 5 million in third-party funding was again procured in 2013.
The value of projects handled stabilised around 2012 levels at € 5.7 million. The proportion
of total revenue from industrial contract research and services was likewise stable at around
€ 1.2 million. The project revenues of the BMEL stem from research programmes of the
Fachagentur Nachwachsende Rohstoffe e.V. (Regrowable Resources Agency; FNR) and the
Bundesanstalt fir Landwirtschaft und Ernéhrung (Federal Office for Agriculture and Food;
BLE).

The principal expenditure of the DBFZ is its personnel cost, which accounts for some 62 % of
total expenditure, followed by operating expenses (21 %) and capital investments (17 %). Fol-
lowing the wide range of measures funded by the economic stimulus package in 2011 and
2012, the level of required capital investment in 2013 was much lower, and related primarily
to research equipment and renovation of buildings.

6000
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3 oBMVI
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& ||
o B Contract research
B - and services
£ 1000 . l
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Figure 7: Schedule of sources of funds from 2009 to 2013
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Workforce trend

The DBFZ's workforce grew once again in 2013, to 222 people (as of 315 December 2013).
Of that total - including the newly established executive support team - 179 work in the
scientific field and 43 are administrative staff. Figure 8 shows the trend in workforce devel-
opment in the four research departments and in administrative functions since the founding
of the DBFZ in 2008.
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100 s
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Figure 8: Workforce trend at
the DBFZ

2010 2011 2012 2013

8l
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In 2013 the DBFZ supervised 45 practical and study projects as well as a total of 57 bach-
elors, masters degree and diploma dissertations. 32 guest scientists, non-German practical
trainees and grant-funded students also worked at the DBFZ, representing a substantial
increase over the 2012 figure (17). The general workforce growth trend seen since 2008 was
sustained in 2013, in this area as in others.

[ Bioenergy Systems Department
m Biochemical Conversion Department
[ Thermo-chemical Conversion Department

® Biorefineries Department

Doctoral candidates [person]

Figure 9: Distribution of doctoral
_ ) candidates placements across the DBFZ
T — research departments

In 2012 the DBFZ launched an in-house doctoral programme. As of 14" January 2014, a
total of 29 people were working on their doctorates within the organisation. Of that total, nine
members of staff began work on new doctoral theses at the DBFZ in 2013. Figure 9 shows
the number of doctoral candidates in the four research departments of the DBFZ.



The DBFZ seeks to maintain intensive knowledge transfer with other institutions and the
scientific community at large. This is in keeping with its objectives of conducting applied
research and utilising its results for practical benefit. DBFZ scientists are members of a wide
variety of scientific bodies, advisory boards, working groups, networks and committees.

Scientific advisory boards (selection):

L]

aireg: Aviation Initiative for Renewable Energy in Germany e. V.

Bioeconomy Council of the Federal Republic of Germany

Biomass Use Competence Centre Schleswig-Holstein

Bundesverband Bioenergie e. V. (BBE; German Federal Bioenergy Association)
Energy Advisory Board Saxony

European Biomass Conference and Exhibition (EBC) - Program Committee
Institute of Non-Classical Chemistry at the University of Leipzig

Leibniz Institute of Agricultural Engineering Potsdam-Bornim (ATB, APECS)
Renewable Energy Initiative Saxony (EESA)

Figure 10: DBFZ scientists are represented
in various bodies and committees




Working groups/forums (selection):

Ad Hoc working group of the German Federal Environmental Agency (UBA) on
1. BImSchV (Ordinance governing small and medium-sized furnaces under the
Federal Immission Control Act)

European Biofuels Technology (EBT) Platform WG1; European Technology
Platform for Renewable Heating and Cooling (ETP-RHC)

German-Polish Working Group (BMEL)

International Energy Agency (IEA) ,Bioenergy Trade - Task 40

International working group headed by York Neubauer and Markus Kleinhappl
on the analysis of gases produced by biomass gasification and pyrolysis processes
»Library Concepts“ Working Group of the BMEL departmental research
establishments (BMEL)

Senate Working Group ,Regrowable resources” (BMEL)

Senate Working Group THG (BMEL)

Society of German Chemists (GDCh), ,Chemistry and Energy“ working group

DIN/ISO standardisation committees (selection):

CEN Technical Committee ,Solid Biofuels“ (CEN TC 335)

Contribution to the working group on DIN 33999 ,Dust collector testing”

DIN: NA 172 ,Standardisation committee: Basics of environmental protection (NAGUS)*
DIN: NA 172-00-10 AA ,Sustainability criteria for biomass*“

DIN: NA 062-05-82 AA ,Solid biofuels*

ISO committee 238, ISO/ TC 255 ,Solid Biofuels*

VDI 4630 Digestion of organic substances - Substrate characterisation, sampling,
material data acquisition, fermentation experiments

Networks / Associations / Platforms (selection):

L]

Biofuels Research Network (ForNeBIK)

Bioenergy network within the Energy and Environment Network

(Netzwerk Energie und Umwelt e.V.)

Combustion Institute (German section)

DECHEMA, AG NawaRo

Energy Raw Materials Network

European Technology Platform on Renewable Heating and Cooling (RHC-Platform)
KUP network

ProcessNet technical group SUPER 2013 ,Integrated material and energy use of
biomass*

RAL-Bundesgltegemeinschaft Brennholz (Federal fuel wood quality control group)
VDI (Association of German Engineers) Clean Air Commission within VDI/DIN:

VDI 3461 - Pollution control of the thermo-chemical gasification of biomass in
cogeneration” (working title)
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Figure 11: Construction of a new day nursery at the DBFZ facility

Location and structural development

There were further major advances in the development of the approximately 35,000 m?
DBFZ site in Leipzig-Schénefeld during 2013. The construction of a modular building in-
corporating two apartment units on the ground floor has enabled a children‘s day-care
facility to be established. The DBFZ regards this as a major step in enhancing the work-life
balance of its staff. Excavation work began in mid-January 2013, as snow was falling, and
by July 15t the finished building was ready for use (Figure 11). By Summer 2014, the total
of 10 child-care places for DBFZ employees’ children between 18 months and three years
of age will have been fully taken up. Above the day nursery there is the IT department, as
well as four additional offices for scientific staff. The net building costs, including furnish-
ings and fittings for the two apartment units, are around € 720 thousand. The ancillary
costs, at around 5.3 %, are well below the standard rate on public-sector construction
contracts. The aim in 2014 is to establish a cooperation agreement with the neighbouring
centres at the Leipzig Science Park in order to obtain allocated placements for children of
kindergarten age.

Extensive renovation work was carried out on Building 7 during 2013 as part of the up-
grade to the DBFZ site buildings and their energy efficiency launched back in 2011 based
on funding from the German government‘s economic stimulus package. Major works in-
cluded complete renovation of the two upper floors, the creation of office facilities, the in-
stallation of energy-efficient windows, upgrading of the lift for use by personnel, as well as
the development of eight laboratory rooms for the Biorefineries Department on the second
floor. The works were completed in August 2013, marking the end of the renovation project
for the time being. As a result, on August 28" 2013 all staff were able to relocate from
the temporary ,Geopark“ building back onto the DBFZ site. In mid-September, laboratory
operations were also launched on the second floor.

The key event in terms of construction projects in 2013, however, was without doubt the
positive outcome of the interdisciplinary competition to build a new large-scale timber-
framed technical centre, with an adjoining office and administration building. The total



Figure 12: The planned building of the new technical centre including office building, from the perspective
of the Torgauer Stra3e towards the city (collage)

approved area is 7,082 m? of primary usage, with some 11,000 m? of gross floor space.
A total of 57 architect firms applied to take part in the competition, from which 25 were
selected on the basis of stringent criteria. Following the two-day award conference on
July 8" and 9", Leipzig-based architects Schulz + Schulz Architekten GmbH emerged as
the winners. The new complex is the most extensive construction project to have been
undertaken since the founding of the DBFZ. The gross building costs alone total € 28.1
million, plus exterior installations, services, and first-fit costs. The project is being financed
entirely by funding from the organisation‘s sole shareholder, the Federal Ministry of Food
and Agriculture. To make space for the new construction, some of the existing buildings are
scheduled for demolition during the second half of 2014.

Figure 13: Architect's
model of the new
building plan

©/Schultz + Schultz Architekten GmbH




In 2013, the DBFZ again took part in or hosted a wide variety of scientific events, welcomed
numerous national and international student groups and high-ranking delegations, and is-
sued a number of new publications. We were also pleased to have again received positive
regional and national media coverage (press, radio and television). A selection of media
reports along with the results published by our staff in the course of the year are presented
in the appendix to this annual report.

The DBFZ hosted a stand at the 2013 Interna-
tional Green Week fair (IGW) in Berlin, marking its
third year of doing so. The BMEL special exhibition
forming part of the event focused on the subject of
~Dbiorefineries, and featured the work of the Biore-
. fineries research department. Attractive features
including an interactive biofuel quiz, a rape-seed
oil mill, a jigsaw puzzle and a range of posters pro-
vided the large numbers of visitors with insights
into the various paths to biofuel production. Im-
mediately following on from the Green Week, the
DBFZ also took part in the ,enertec/TerraTec” cen-
tral German trade fair as part of the joint Bioenergy

Figure 14: The Biorefineries Department
exhibited at the 2013 International Green stand, where it was able to make a large number of

Week in Berlin key contacts.

The DBFZ's fourth International Biomass Conference (IBC) was held from June 5" to 7" in
the ,Kubus“ at the Helmholtz Centre for Environmental Research (UFZ). With almost 100
participants and featuring over 20 papers on the subject of ,Experiences with bioenergy in
Brazil and Germany*, our appraisal of the event was generally positive. In 2014 the DBFZ's
annual conference will be a com-
pletely revised event with a regional
focus. We would like to take this op-
portunity to invite you most cordial-
ly to join us at it. The conference,
under the motto ,From Science to
Business®, will take place on Octo-
ber 1stand 2", 2014 at the Villa Ida |
media campus in Leipzig. For up-to-
date information on this event, visit
the annual conference website at
www.dbfz.de/jahrestagung.

Figure 15: Participants in the International Biomass
Conference in Leipzig



The UFZ ,Kubus* also hosted the fifth status conference on the BMUB's Biomass Energy
Use promotion programme from November 14" to 15", Attracting over 200 participants,
the event was one of the highlights of the past year. Focusing on the use of residual prod-
ucts based on economically and ecologically sustainable methods, the subjects of papers
presented included pollution control in small-scale furnaces and flexible design and pro-
cess optimisation of biogas plants. The scientists in attendance also considered advances
in incineration and gasification technologies, as well as reflecting on the challenges of flex-
ible bioenergy production. A wide range of smaller workshops, conferences, and the Leipzig
Scientific Forums series rounded off the extensive programme of DBFZ events throughout
the year.

Numerous national and international
student groups and scientific dele-
gations again visited the DBFZ in the
course of the year. Among the highlights
was the visit on July 2" by international
contestants in the United Nations Indus-
trial Development Organisation (UNIDO)
,World Skills“ programme, who toured
the UFZ and the DBFZ, inspecting its
many technical test stands. Other visi-
tor groups came from Brazil, Costa Rica,
El Salvador, Honduras, South Korea,
Moldova, Ukraine, China, Japan, Russia,
Ukraine/Kazakhstan, Dubai, Chile, Ar-
gentina, Thailand, the USA, Sweden and Figure 16: A delegation from UNIDO visited the DBFZ as
Poland. The second DBFZ Open Day on partof the World Skills programme

July 6" attracted large numbers of visi-

tors, keen to experience applied biomass research in laboratories and on technical test
stands live on-site. They also had the opportunity to attend scientific presentations, as well
as viewing various exhibits and posters on the subject of ,Energy from biomass*.

Alongside their intensive event and visit management activities, the DBFZ and the team
working on the BMUB-sponsored Biomass Energy Use promotion programme published
numerous scientific reports, handbooks and brochures in the past year. Reports on ,Wood
pellet supply for small-scale furnaces”, ,Algae biorefinery”, ,Small-scale biomass gasifi-
cation®, ,Basic information on agricultural residual products” and ,Biogas measurement
methods collection“ represent just some of the published scientific output in 2013. All
publications are available to download from www.dbfz.de and www.energetische-biomas-
senutzung.de, or can be obtained free of charge in hard-copy form.



Figure 17: Strategy worksht)Fat the DBFZ ~

Scientific strategy of the DBFZ

The DBFZ is a key independent research institution working to answer the question of how
limited biomass resources can be utilised to enhance present - and especially future -
energy systems in the most sustainable, efficient way. In their work, our scientists identify,
develop, monitor, evaluate and demonstrate the most promising areas of application for
bioenergy, highlighting the especially positive outstanding examples, in conjunction with sci-
entific, industrial and public-sector partners. From this, visions of the contribution bioenergy
can make within the energy mix are derived and assessed in a range of scenarios depicting
trends in the energy system and in underlying conditions. This includes the contribution
of biomass to a sustainable energy system and economy (using biomass in strategically
key sectors, maximising value creation from biomass, climate-neutral energy production,
high-efficiency technologies) and the integration of biomass into a sustainable bioeconomic
system.

Research goals and focus areas

The DBFZ devises conceptual solutions and monitors them with concrete technical means
and with a view to their future practicability through its own applied research in order to
integrate complex bioenergy technologies into the social environment and the energy sys-
tem. Apart from research to optimise biomass production, the DBFZ's work covers the
complete bioenergy supply chain - from questions of availability, logistics, pre-treatment
and conversion through to its use and integration into the energy system - considering
technical, economic and ecological aspects.



A strategy workshop conducted in 2012 identified the following four key areas of focus in the
research work of the DBFZ:

Sustainability/Sustainability assessment
Ongoing development of sustainability assessment techniques and provision of tools to es-
tablish sustainable bioenergy supply chains.

Innovative bioenergy sources

Development of efficient, environmentally-friendly methods and technical approaches to
finding innovative, marketable bioenergy sources with high energy density and high quality
characteristics (e.g. torrefied, hydrothermally or mechanically-processed fuels, biomethane,
motor fuels), taking special account of hitherto inadequately exploited biogenic residues and
waste materials.

Demand-driven technologies and master concepts for the supply of energy

Development of innovative, sustainable (i.e. low-emission, environmentally compatible, com-
petitive and socially acceptable) methods, technical components and concepts for convert-
ing bioenergy sources into power, heat/cold and mobility, aimed at achieving an increasingly
needs-driven supply of energy.

Monitoring

Establishment of a monitoring system to track the development of biomass use for energy
production, taking into account available resources and prevailing framework conditions,
and to pick up potential problem areas (particularly with regard to availability of resources)
at an early stage. The DBFZ is also increasingly carrying out monitoring by metering, such as
in relation to biomethane plants and biomass gasification.

To realise these goals, the DBFZ produces and analyses the most reliable bioenergy data,
models and scenarios in Germany and evaluates them as the basis for strategic decision-
making aligned to the ongoing development of bioenergy use. In doing so, it defines and
assesses expected developments in bioenergy technologies over the next five years and be-
tween 10 and 15 years ahead. This provides the foundation for developing consistent bioen-
ergy strategies which the DBFZ will support through scientific work and advisory services.
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Interdepartmental research:
the DBFZ Competence Groups

The wide-ranging expertise of our staff provides the DBFZ with unique competence to work
on current scientific issues of macro-economic relevance within the field of bioenergy re-
search. To that end, the DBFZ has established five Competence Groups, operating across
the organisational structure of its four research departments, to cover various areas of
research. This enables the DBFZ to identify what it sees as key areas of focus relating to
bioenergy use in a continuous process and work on them based on the existing skills and
experience of its staff.

The key areas are developed and coordinated by the Competence Group Leaders. They
perform that role in addition to heading working groups within the individual research de-
partments. The Competence Groups thus combine the skills and expertise of the DBFZ's
four research departments to provide qualified answers to questions of key strategic im-
portance and develop relevant projects, applying a high degree of scientific know-how. This
organisational approach assures outstanding scientific results and ensures that policy-
makers and industrial clients are able to call upon the very latest and most technically
expert advice.

Executive Support Team

Research Coordinator
Coordinator for Innovation
Coordinator for International affairs

ey SRS Biochemical Thermo-chemical -
Conversion Conversion orefineries
Prof. Dr.-Ing. Daniela Thrén N Dr.-Ing. Franziska Miller-Langer
Dr.-Ing. Jan Liebetrau Dr.-Ing. Volker Lenz

UFZ Bioenergy
Department
system analysis

UFZ Working Group
+MicAS*

Biomethane
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Figure 18: DBFZ structure with the interdepartmental Competence Groups
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Biomethane

Background and objectives

As a substitute for natural gas, biomethane offers the possibility of using bioenergy within
an established field of application - that is to say, based on use of the existing natural gas
distribution and usage infrastructure. It also promises a wide variety of other benefits.
It can help substantially to reduce greenhouse gas emissions. This is particularly true in
relation to the transport sector, owing to the limited alternatives available to date. Further-
more, biomethane is a ,green”, eco-friendly energy source, which helps local environmen-
tal protection efforts while also adding value to the regional economy, particularly in rural
areas. And ultimately, biomethane can be produced and supplied in Germany irrespective
of political turmoil elsewhere. Biomethane is a gaseous energy source material which can
be produced by chemical conversion of biomass into biogas (that is to say, by anaerobic
digestion) or by thermo-chemical conversion into bio-SNG (based on biomass gasification
and fuel synthesis). Whereas the technology for producing biomethane by biochemical con-
version is already available on the market and in use, the bio-SNG method is still in the
commercial realisation phase. Technically mature and economically sustainable biomass
gasification solutions are an essential foundation for this biomethane route.
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The goal of the Biomethane Competence Group is to conduct research into the production
and supply of biomethane. Other objectives of the Competence Group include bundling the
biomethane R&D activities of the Biochemical Conversion and Thermo-Chemical Conver-
sion departments in Germany and elsewhere in Europe, as well as undertaking knowledge
and technology transfer. Working in conjunction with science and industry partners, it is
intensifying public relations activities in order to publicise the benefits of biomethane as
an energy source in a transparent way. As part of those efforts, selective concept and tech-
nology development is also one of the objectives of the Biomethane Competence Group.

Development

The recently completed ,Guide to biogas processing and supply“ on behalf of the Facha-
gentur Nachwachsende Rohstoffe e.V. FNR (Regrowable Resources Agency) represents the
second edition of this key guideline in its field. Large numbers of DBFZ staff worked on the
project. The Guide is scheduled for publication in early 2014.

As part of the ,Climate effects of biomethane production and supply“ research project
sponsored by the Federal Ministry of Food and Agriculture (BMEL) through the FNR, an
analysis of obstacles to progress in the biomethane sector was conducted. The object of
the workshop held in September 2013 was to discuss the results of the survey with key
players in the biomethane sector and derive a recommended action plan. In this context,

the status quo of biomethane production, supply
= i = ir W and use, along with current obstacles to it, were
‘ : presented on the basis of the results of ongoing

research projects including BIOMON, MONA and
LEITEADEN EEG-Monitoring. For more information go to:
BIOGASAUFBEREITUNG https://www.dbfz.de/biomethan

UND -EINSPEISUNG
Initial results from the ,Betaribe” project were

presented at the 7" Rostock Bioenergy Forum on
June 20"/21st, 2013. The question considered
by the DBFZ in the project was what technical
concepts would be required, and costs incurred,
to make modified sugar-beet a more fruitful crop
than maize and whole-crop cereal silage.

foia e © FNR 2014

Figure 19: Guide to biogas preparation and
supply by the Regrowable Resources Agency (FNR)
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At the annual conference of the German Energy Agency
(Dena) Biogas Partnership in December 2013, Prof.
Michael Nelles in his opening presentation set forth
an overview on the subject of ,Balancing biomethane
and climate protection - a (greenhouse gas) appraisal®.
It was shown that biomethane (biogas conditioned to
natural gas quality) used for combined heat and power
production achieves a relevant reduction in greenhouse
gases compared to all fossil-fuel reference scenarios.
As an alternative motor fuel, too, biomethane achieves
a major reduction in greenhouse gas emissions (of at
least 50 %) compared to fossil fuels (petrol, diesel).

The Biomethane Competence Group is additionally
committed to investigating the possibilities for use of
biomethane as liquid fuel. In conjunction with the In-
stitute for Biogas, Recycling and Energy, it is analys-
ing the potential for using liquid biogas (LBG) as a fuel
option for commercial and heavy-duty vehicles. This is
an ideal area in terms of opening up major prospects
for biomethane to achieve greater market penetration
based on its wide-ranging benefits, including distrib-
uted availability and utilisation of existing vehicle tank
geometries.

The Bioenergy Systems Department has established
a doctoral student placement in order to focus more
closely on research relating to biomethane trading in
future. The aim in this is to answer questions relating
to the marketing and trading of biomethane in Ger-
many and across Europe. The Biorefineries Depart-
ment has established a further doctoral student place-
ment focused on the thermo-chemical production of
biomethane - specifically methanation.

Figure 20: Reflector module of a laser
spectrometer to measure methane
concentration around biogas plants

Competence Group Leader:
Dr.-Ing. Michael Seiffert (michael.seiffert@dbfz.de)
Dipl.-Volksw./ Dipl. Betriebsw. (BA) Marcus Trommler (marcus.trommler@dbfz.de)




Demand-Driven Bioenergy Supply

Background and objectives

A strategic goal of the German Federal Government is to achieve at least 80 % of electricity
production from renewable energy sources by 2050. A range of studies have shown that
there is in fact potential to cover 100 % of energy demand with renewables. Based on the
further expansion of renewable energy use, especially wind power and photovoltaic, the
proportion of total electricity production from fluctuating, entirely or barely controllable
sources will rise. As a consequence of this trend, the importance of controllable power
plants in providing general load balancing and stabilising the grid by supplying an operating
reserve is rising, with biomass assuming increasing importance in terms of demand-orient-
ed energy supply. Against that background, the Demand-Driven Bioenergy Supply Compe-
tence Group focuses on three key areas: ,System integration“; ,Technical systems*; and
»,Markets and market frame conditions” (Figure 21). Environmental impact and economic
viability studies are also conducted to complement those activities on a cross-Competence
Group basis.

The ,system integration“ focus group considers the position of demand-driven energy sup-
ply from biomass within the energy system. A key factor in this is analysis of economic
viability compared to the overall system, though other aspects such as assurance of supply
are also important.
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The ,technical systems* focus group considers the assessment and the development of
technologies for demand-oriented bioenergy supply. It analyses technical criteria and char-
acteristics (such as requirements for the provision of operating reserve or system services,
as well as grid engineering demands) in order to compare technologies on an objective
basis and to accompany new developments from conception through to patenting. Impor-
tant elements of this are also control engineering as well as the technical integration of
biomass taking into consideration other renewable energy sources.

Forthe ,markets and market frame conditions” focus group, the legal and regulatory frame-
work (including EnWG, EU Voltage Directive, BIm-SchG, EEG) plays a particularly important
role. It also considers the various development promotion systems under the terms of Ger-
many‘s Renewable Energy Act EEG (especially including the market and flexibility premium)
and other promotional systems (legislation relating to CHP; market incentive programme).
Analysis of the various markets for demand-oriented bioenergy ultimately provides a com-
prehensive picture.
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Figure 21: Focus areas of the Demand-Driven Bioenergy Supply Competence Group

Development

Research into demand-oriented bioenergy supply was driven forward by a number of dif-
ferent projects in 2013. Firstly, a short study on behalf of the Federal Ministry of Food
and Agriculture (sponsorship number: 22403811) presented potential technological de-
velopments and assessment criteria for demand-oriented bioenergy. Secondly, a project
on ,Automated output safeguarding in a grid of a thousand distributed energy producers
applying an ICT Cockpit approach based on the concept of supply chain management*
(backed by the EU‘s European Regional Development Fund within the Energy and Climate
Protection programme of Sachsische Aufbaubank SAB (submission number: 100127660)
constructed a test field combining various renewables with bioenergy plants. The project
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included the installation of a small wind turbine and a photovoltaic plant. It also incorpo-
rated extensive information and communications technology to control the various energy
producers and bioenergy plants at the DBFZ facility.

The development of distributed, flexible combined heat and power plants was intensi-
fied by two doctoral projects. A doctoral student supervised by the Technical University
of Chemnitz has been working since 2012 on a system for the flexible supply of heat and
power based on gasification of biocoal (e.g. charcoal, but also hydrothermally carbonised
materials). Another student has been working since April 2013 on a joint doctoral project
between the University of Rostock, the German-Jordanian University in Amman/Jordan,
and the DBFZ to develop a flexible externally fired gas turbine providing demand-oriented
heat and power from residual products of olive processing.

In another project backed by the European Regional Development Fund through the SAB
(submission number: 100143221 - ,Demand-based control of energy from biomass®),
research is being conducted into the flexible production of biogas and synthetic, biogenic
natural gas itself and into ways of making the conversion of biomethane into fuel cells
more flexible.

Competence Group Leader:

Dr.-Ing. Andreas Ortwein (andreas.ortwein@dbfz.de)

Dr.-Ing. Nora Szarka (nora.szarka@dbfz.de) - currently represented by
Dipl. Geogr. Alexander Krautz (alexander.krautz@dbfz.de)

Dr. H. Fabian Jacobi (fabian.jacobi@dbfz.de)

—
Figure 22: DBFZ wind turbine test field
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Catalytic Emissions Reduction

Background and objectives

Gaseous, liquid and solid carbon-containing bioenergy sources are almost without excep-
tion converted into thermal energy by incineration. Biogas, as well as biodiesel and bioeth-
anol, are used in combustion engines of combined heat and power plants, for example, to
apply CHP technologies based on renewable resources in a sustainable way to maximise
demand-oriented energy supply. Solid bioenergy sources such as wood pellets and fire-
wood are extensively used nowadays in small-scale furnaces to supply private households
with heat. In future, however, the aim is for solid biomass also to be used more widely, and
additionally in most distributed micro-CHP plants. When bioenergy source materials are
incinerated, ideally all combustible hydrocarbon-containing components are fully oxidised
to form CO2 and HZO. Under real practical conditions, however, uncombusted and partially
oxidised pollutants are always additionally released in combustion processes. This par-
ticularly entails emissions of carbon monoxide in an order of magnitude from 100 to over
1,000 ppm. Depending on the bio-energy source material and the incineration manage-
ment, methane (CH,), other volatile organic compounds (NMVOCs) as well as semi- and
non-volatile hydrocarbons such as polyaromatic compounds (PACs) and polychlorinated di-
oxins and furans (PCDDs/PCDFs) and soot (black carbon) are emitted in relevant amounts
to produce greenhouse gas effects and/or environmental harm due to toxicity. In order to
enhance sustainability, emission reduction measures for incineration processes - particu-



larly where bioenergy source materials are used - focused on the air pollutants CO, CH,,
NO,, PAC and soot particles (black carbon) are to be researched more intensively and dem-
onstrated taking into account practical conditions. These pollutants can be substantially
reduced by catalytic exhaust systems and integrated methods.

The Catalytic Emissions Reduction Competence Group is concerned with all pollution con-
trol matters relating to incinerators for gaseous, liquid and solid bioenergy source materi-
als based on the use of solid catalysts. Two generally formulated objectives can be derived
from the aforementioned background factors:

® Objective 1: Catalytic emission control principles for incinerators of gaseous, liquid
and solid bioenergy source materials — secondary catalytic methods

* Objective 2: Integrated catalysts to prevent pollution in incineration processes — pri-
mary catalytic methods

From the defined scope of problems, the following key areas of focus were derived as re-
search topics and have been under investigation since 2013 based on a global view involv-
ing the four research departments of the DBFZ:

Focus group 1 (Bioenergy Systems Department): Sustainability of catalytic converters
in the thermal conversion of biomass: Focus group 1 initially collated inventory data for
the use of catalytic converters and application data for balancing appraisal of the use
cases ,supply of usable thermal energy by single-chamber furnace incineration of firewood
without and with pollution control“. Evaluations are currently being conducted with regard
to the environmental effects of catalytic converter production; pollution control effects
through the use of catalytic converters; and the advantages and disadvantages of the en-
vironmental effects from production and pollution control. The results will be incorporated
into the drafting of a submission for sustainability assessment of catalytic converters on
biomass furnaces.

Focus group 2 (Thermo-chemical Conversion, Biorefineries and Biochemical Conver-
sion departments): SCR with DeNO, catalysts in motor combustion: Focus group 2 carried
out preliminary work for the drafting of a research submission. Extensive consultations
were held with industrial partners (manufacturers of catalytic converter systems, motor
manufacturer and catalytic converter coating specialists) in order to draft a submission
text and define the objectives.
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Figure 23: Mobile miniature plant for catalytic converter testing on bioenergy plants

Focus group 3 (Biorefineries and Biochemical Conversion departments): Catalytic post-
combustion with oxidation catalysts in motor combustion: Focus group 3 conducted re-
search into the current state of the art in catalytic post-combustion on motors and carried
out emissions measurements on the DBFZ motor test rig as well as the combined heat
and power of the DBFZ biogas pilot plant. Commissioning measurements with the mobile
catalytic converter pilot plant (Figure 23) were also taken. The results will be incorporated
into third-party funding acquisition efforts and into ongoing industrial research projects.

Focus group 4 (Thermo-chemical Conversion Department): Catalytically activated soot
particle filters based on mixed-metal oxide catalysts: Focus group 4 conducted simplified
measurements of soot particle reduction on newly developed metal oxide-based catalytic
converters using the catalytic flow apparatus available at DBFZ. The expected soot particle
reduction was experimentally observed in connection with a demonstration of a soot parti-
cle generator. Development work was carried out in parallel on high-temperature catalysts
for solid fuel furnaces as part of ongoing third-party funded projects.

Focus group 5 (Biochemical Conversion Department): Catalytic residual methane reduc-
tion: Focus group 5 conducted research into the current state of the art in residual meth-
ane reduction in biomethane supply to the natural gas grid. A research topic was defined
on the basis of the findings. It seeks to investigate the possibilities of catalyst application
dependent on the reprocessing method on biomethane supply plants, and additionally to
develop relevant catalytic converters and techniques.

Competence Group Leader:
Dr. rer. nat. Ingo Hartmann (ingo.hartmann@dbfz.de)
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Sustainability of bioenergy technologies

Background and objectives

Bioenergy offers a number of advantages over other renewable energy sources, such as
simple storage and supply of control and base-load energy. Bioenergy is also a key element
of German and wider European climate protection policy approaches. This is highlighted,
for instance, by the ambitious development goals for various energy sectors (such as power
generation, transport, etc.) at national and European level. Further expansion of bioenergy
use does, however, also entail major ecological and socio-economic risks. Key aspects
which may in fact run counter to bioenergy policy goals include indirect and direct effects of
changes in land use, intensive industrial farming, and poor working and production condi-
tions in third-party countries.

Appropriate assessment criteria and methods are required in order to develop sustainable,
regionally adapted bioenergy strategies and concepts. As part of a number of research
projects, the DBFZ is participating in development work and debate on criteria relating
to different aspects of bioenergy sustainability. In order to incorporate all three areas of
sustainability in assessing bioenergy source materials where possible, various methods
can be applied including life-cycle assessment (LCA), life-cycle costing (LCC) and social life-
cycle assessment (SLCA). The results delivered by these methods can provide indicators
for the sustainability of specific bioenergy concepts. Taking into account other ecological
and economic indicators (e.g. biodiversity, fertility, soil erosion; GHG avoidance costs), this
enables strategies to be devised for the development of regionally adapted, sustainable
bioenergy concepts.



The key focus in 2013 was on the DBFZ's ongoing international networking in matters
of sustainability. DBFZ scientists visited various research establishments in the USA and
South America in order to exchange news and views on current topics and methodology
and to develop potential cooperation in the sustainability assessment of bioenergy tech-
nologies.

On a 10-day trip including visits to the Joint BioEnergy Institute in Berkeley, California, the
National Renewable Energy Laboratory in Denver and the US Department of Agriculture
in Washington, concrete topics and points of address for potential future collaboration
between the DBFZ and leading research establishments in the USA were identified. The po-
tential lies primarily in relation to the ongoing development of life-cycle assessment meth-
odology for bioenergy systems and the investigation of specific bioenergy paths (including
aircraft biofuels based on unconventional raw materials such as algae, lignocellulose or
jatropha oil).

In addition to the aforementioned re-
search establishments in the USA, in
October 2013 DBFZ staff also visited
the Pontificia Universidad Catélica de
Valpariso (PUCV) in Chile. One outcome
of that meeting was the undertaking to
draw up a life-cycle assessment for the
production of biofuel based on jatropha
in conjunction with the Fundacién Fraun-
hofer Chile Research and the PUCV over
the coming months. At the first Congreso

Interamericano de Cambio Climatico
Figure 24: DBFZ employee Katja Oehmichen at the 1° climate change conference in Viiia del
Congreso Interamericano de Cambio Climatico in Vifia
del Mar, Chile
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Mar, extracts were presented from the
DBFZ's work to date on sustainability
assessment. Further reciprocal visits as
well as scientist exchanges are planned for the future in order to pursue the activities initi-
ated with the establishments in the USA and Chile.

Alongside the aforementioned international networking activities, the work of the Sus-
tainability of Bioenergy Technologies Competence Group was substantively pursued on a
number of levels. As one example, the DBFZ is working with scientists at the UFZ Bioen-
ergy Department on a method to integrate local and region-specific elements more closely
into the classic life-cycle assessment methodology. Additional to the basic methodological
work, these activities are enabling the creation of specific life-cycle assessments for the
various bioenergy paths involved in producing power, heat and biofuels in central Ger-
many.



n Competence Groups

One of the Competence Group's key tasks is to provide ongoing support to the scientific
and social debate surrounding the sustainability of bioenergy. As well as helping to provide
an objective insight into this controversial issue, the Competence Group will in future direct
its resources primarily towards enhancing the methods available for sustainability assess-
ment, in order to give more consideration to sensitive topics such as biodiversity and water
consumption in the ongoing development of bioenergy. The findings obtained using these
tools form an important aspect of the work carried out in the research departments, and
are key to the further development of the DBFZ's research strategies.

Alongside the activities described, the Sustainability of Bioenergy Technologies Compe-
tence Group supported a large number of publications (including one book, two contribu-
tions to books, and two journal articles) and conference papers (eight in all) during 2013.

Competence Group Leader:
Dipl. -Ing. Stefan Majer (stefan.majer@dbfz.de)
Dipl. -Ing. Katja Oehmichen (katja.oehmichen@dbfz.de)
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Bioenergy Data

Background and objectives

The use of bioenergy as a substitute for fossil fuels is rising steadily. In view of the increas-
ing number of market players, and against the background of higher demands in terms
of efficient usage technologies for sustainable bioenergy production, a comprehensive,
up-to-date data set is the strategic key to customised planning and to the ongoing develop-
ment of policy framework conditions. This includes depiction of trends in markets, trading
flows and prices. The medium-term objective of the Bioenergy Data Competence Group is
to also provide technological, economic and ecological data for analysis and assessment
of biomass production and supply concepts and technology options.

The Bioenergy Data Competence Group collates all data flowing in from the Bioenergy
Systems, Biochemical Conversion, Thermo-Chemical Conversion and Biorefineries depart-
ments. The continuously gathered data is applied in investigating research questions in the
course of the DBFZ's internal and external projects. This means the scientific and industrial
community can be provided with access to historical and current statistical data relating to
bioenergy. The database is unique in its nature and scope.



The following DBFZ research projects relating to power and heat generation, the biofuel mar-
ket and innovative fuel production, supply and usage models are of particular importance to
the Bioenergy Data Competence Group:

® Monitoring the effects of Germany‘s Renewable Energies Act (EEG) on power generation
from biomass; also preparation and supervision of EEG experience reports

® Interaction between the various market launch instruments relating to the use of bio-
mass as an energy source

® Monitoring of the biofuel sector

e Production and evaluation of torrefied solid fuels (SECTOR)

Areas of focus of the Competence Group‘s work in 2013 included the design and construc-
tion of an interdepartmental database for bioenergy plants for the supply of power and
heat. That work will be continued in 2014, and is scheduled for completion in the second
half of the year, enabling data transfer and optimisation of the database. The interdepart-
mental database provides a sound basis to safeguard the cross-checking and continuous
updating of plant data. The DBFZ's years of work on various research projects has gener-
ated large volumes of data which will be made available for other projects and work. Conse-
quently, the Competence Group’s work also involved the launch of internal data structuring
and preparation, including planning of enhanced information infrastructures for research
data.

Given the large number of research projects
POTENZ'ALATLAS which have collated data on biomass poten-
tial, the construction of a relevant database is
planned. The draft design of the database was
drawn up in 2013. The DBFZ last year also assist-
ed the Agency for Renewable Energies (AEE) in
compiling its ,Bioenergy Potential Atlas“. As well
as revealing the biomass potential at state level,
it is also important to document current biomass
use, in order to identify the potential still avail-
able to exploit. The ,Bioenergy Potential Atlas”
can be downloaded from: http://www.unendlich-
viel-energie.de/de/bioenergie.html

© AEE 2013

Figure 25: The DBFZ's Bioenergy Data Competence Group played
a key role in compiling the ,,Bioenergy Potential Atlas”, published
by the Agency for Renewable Energies.
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Another area of focus was the ongoing
development and optimisation of methodol-
ogy to measure power and heat production
from bioenergy. This involves not only know-
ing the numbers of existing and new plants
utilising the various conversion technologies,
but also the actual hours at full load of the
biomass plants concerned - a parameter
which is subject to some uncertainty. Power
and heat production from biomass is present-
ed in the annual monitor of trends in produc-
DBFZ Report Nr. 11 tion from biomass (www.dbfz.de/eeg-moni-
Monitoring Biokraftstoffsektor toring). The calculated amounts of power and
AR heat produced from biomass (solid biomass,
biogas/biomethane and vegetable oil) are ad-
ditionally used as data input by the renewable
Energy Statistics Working Group AGEE Stat of
the BMUB in tracking renewables trends in
Germany. The listing of biomass plants in Ger-
many was also made available in response
to inquiries from international associations
Figure 26: DBFZ-Report No. 11 ,Monitoring and organisations, including the IEA and the
Biokraftstoffsektor” (2™ Edition) Swedish Gas Technology Centre.

Karin Naumann, Katja Oehmichen, Martin Zeymer

In view of their steady growth in the transport
sector, accompanied by the dwindling use of fossil motor fuels, alternative biofuels are
gaining in importance. Monitoring and analysis of the biofuel sector formed part of the
Competence Group‘s work in 2013. This resulted in publication of a revised edition of the
DBFZ Report No. 11, ,Monitoring Biorkraftstoffsektor” (Monitoring of the biofuel sector),
in January 2014.

Competence Group Leader:
Dr.-Ing. Janet Witt (janet.witt@dbfz.de)
Dipl.-Umweltwiss. Jaqueline Daniel-Gromke (jaqueline.daniel-gromke@dbfz.de)
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Cooperation

Owing to the complexity of the research issues surrounding bioenergy, most work is carried
out in close cooperation and continuous exchange with other leading German and interna-
tional research institutes, including the neighbouring Helmholtz Centre for Environmental
Research - UFZ and many others. At the UFZ, a joint Bioenergy Department has been esta-
blished to carry out the necessary basic research to deal with the assessment of bioenergy
systems, and a joint “Microbiology of Anaerobic Systems” working group (MicAS) to look into
the microbiological principles underlying biochemical processes. This bundles competences
and enables the basic research required in these areas to be covered comprehensively by
qualified staff.

Close cooperation with industrial companies is also necessary to ensure that the research
carried out has a practical application and provides an in-depth insight into the relevant mar-
kets. Independent collaboration with plant operators, plant and component manufacturers,
energy and finance companies and consultants is a firmly embedded element of work at the
DBFZ. This ensures that real practical questions and problems are assessed in a neutral
- and above all objective - way. As a consequence, research will always incorporate those
considerations, so the delivery of solutions to such issues in conjunction with cooperation
partners, will safeguard the trust and respect for the work of the DBFZ within the sector. The
findings obtained are regularly published by DBFZ staff, presented to national and internati-
onal scientific bodies, and incorporated in recommendations for government policymakers.
All this represents an active contribution to the sustainable, efficient use of biomass, to the
establishment of the necessary framework conditions and to the enhancement of research
funding programmes.

Findings from the DBFZ’'s own work are also disseminated beyond the borders of Germany
and contribute substantively to the development of bioenergy use within the European Union
and worldwide. As well as promoting knowledge transfer, this aids the development of re-
search capacities in key international regions (primarily Eastern Europe and Brazil, and addi-
tionally in Africa and India) and supports the transfer of exemplary technologjes. At the same
time, findings from international sources must in turn be recorded and analysed in order to
learn from them for the benefit of bioenergy development and to utilise the limited resources
of the DBFZ in an efficient, focussed manner.

Helmholtz Programme

Energy
UFZ Department

'system analysis o Co-Operation
Departments | __ Earth and
Environment

UFZ Working Group
#MicAS*

Figure 27: Cooperation between DBFZ and UFZ



Organisatorical structure:
the four research departments

In late 2010, to provide the organisational framework for its numerous scientific research
activities, the DBFZ established four closely interlinked departments: Bioenergy Systems,
Biochemical Conversion, Thermo-chemical Conversion and Biorefineries. The assigned
functions and key areas of focus of the individual departments are detailed in the following

sections.
Biochemical Thermo-chemical
Bioenergy Systems
& Conversion Conversion
Prof. Dr.-Ing. Daniela Thrén )
Dr.-Ing. Jan Liebetrau Dr.-Ing. Volker Lenz

UFZ Bioenergy
Department -
system analysis

UFZ- Working Group

“MicAS*

Biorefineries
Dr.-Ing. Franziska Miiller-Langer

Figure 28: Organisatorical structure: the four research departments of the DBFZ and the working groups

of the UFZ
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Bioenergy Systems Department

The goal of the Bioenergy Systems Department is to e

help devise sustainable bioenergy strategies at natio- "

nal and international level. To that end, it identifies regi- V4 H
onal and global biomass potential and investigates the \((. i b‘. \
wide-ranging options offered by different biomass supply R /
concepts. Those options are analysed and assessed in

detail, particularly with regard to their use for sustaina- WU

ble energy production. The application of sound metho-

dologies for analysing potential and devising scenarios, Head of Department
as well as when developing specific resources and laun- Prof. Dr.-Ing. Daniela Thran
ching innovative technologies onto the market plays a (daniela.thraen@dbfz.de)

major role in its activities. In conjunction with continuous

monitoring of bioenergy markets, this work provides the

foundation stone for the development of sustainable bioenergy strategies aimed at advancing
biomass as an ecologically and economically advantageous energy source. The Bioenergy
Systems Department also manages the BMUB funding programme “Biomass Energy Use”.
This work focuses primarily on linking together all the scientific partners involved in the pro-
ject by way of publications, media communications, subjectspecific workshops and conferen-
ces. The Bioenergy Systems Department has for the last three years collaborated closely with
the Bioenergy Department of the Helmholtz Centre for Environmental Research - UFZ, also
based in Leipzig. The focus of their cooperation is on plugging gaps in research relating to the
sustainable use of biomass for energy production, founded on the specific areas of expertise
of the DBFZ and the UFZ respectively. In particular, the joint research work is expected to
deliver synergies based on the complementary character of their research projects.
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The Bioenergy Systems Department is divided into four Working Groups:

| |

Sustainability and Markets and Regional Biomass in the
biomass potential utilisation integration energy system

UFZ Bioenergy

Department -
systems analysis

Figurre 29: The working groups in the Bioenergy Systems Department

Research focus areas

Sustainability and biomass potential
Dipl.-Ing. Stefan Majer
(stefan.majer@dbfz.de)

e Sustainability analyses relating to various biomass energy options (greenhouse gas
emissions, changes in land use, hydrologic balance, humus balance, etc.)

e Development and standardisation of sustainability assessment methodologies, e.g.
relating to life-cycle assessment (LCA), life-cycle costing (LCC) and social life-cycle
assessment (SLCA)

e Development of methodologies to identify the potential of different biogenic raw
materials for bioenergy production, taking into account competing usage, geographical,
structural and political constraints as well as sustainability aspects

Markets and utilisation
Dr.-Ing. Janet Witt
{janet.witt@dbfz.de)

® Monitoring of fuel, market and technology trends in bioenergy production and supply
against the background of current framework conditions; predicting future develop-
ment potential

® Market observation and data acquisition relating to the national and international
trading of bioenergy source materials and bioenergy: costs, prices and quantities

e Devising optimised concepts for improved biomass production and supply for
alternative energy crops (permanent crops) and residual timber



e Evaluation of production paths and conversion technologies for the use of conventional
and torrefied biomasses

e Development of solutions to issues relating to fuel standardisation and certification and
to quality management as a means of safeguarding fuel standards

GE % i Regional integration
= Dr. forest. Torsten Schmidt-Baum
/) (torsten.schmidt-baum@dbfz.de)
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e Concepts for the exploitation of regionally unused biomasses, including their integration
into existing energy and material flows

® Enhancing regional added value by optimising existing material flows and extending
biomass usage cascades

e Analysis of the heat market; quantification of biogenic heat; development of ecologically
and economically efficient heat usage concepts

Biomass in the energy system
Dr.-Ing. Nora Szarka
{nora.szarka@dbfz.de)

e Devising medium- and long-term supply scenarios and usage strategies

e Devising methodologies and modelling in relation to potential competing use among
different bioenergy applications

e Systems analysis for demand-oriented bioenergy supply

® Analysis and assessment of bioenergy technologies and supply chains

UFZ Bioenergy Department - Systems Analysis
Prof. Dr.-Ing. Daniela Thran
{daniela.thraen@dbfz.de)

* Investigating the environmental impact of the supply of different bioenergy sources

e Development of regional management tools, including based on localised LCAs

e Modelling and scenarios for bioenergy within a decentralised renewable energy supply
system

* Interdisciplinary bioeconomics assessment and management methodologies



Services and technical equipment
Services

e GIS analyses of local, regional, national and global biomass potential

e Material, substance and energy life-cycle assessment

e Stakeholder analysis

® Feasibility studies; economic viability analyses; cost-supply curves

e Technology screening and learning curves; efficiency analyses

e Life-cycle assessment methodology (LCA, LCC, SLCA)

* Risk and obstacle analysis

® Multi-criteria assessment, indicator development

e Scenario development

® Monitoring and conformity analyses based on available standards/certification
methodologies

e Quality assurance of bioenergy data (bioenergy crop growing areas, raw material
input, energy production from biomass)

Methodologies are also developed relating to the acquisition and improvement of the
database for the following areas:

e area and quantity data for the supply of bio-energy source materials

e biomass trading flows and price trends

e verification and enhancement of existing statistical data relating to biogenic heat and
power production, fuel/substrate usage in the specific bioenergy systems

® regional analyses of bioenergy demand

e preparation of standards and certification systems

Technical equipment

Databases

The Bioenergy Systems Department collects wide-ranging data to monitor trends on the
bioenergy market and systematically extends it. The data includes technical and economic in-
formation, details relating to licensing law and information of relevance to stakeholders, such
as for the German bioenergy plant portfolio or for market trends in biogenic fuels. In many
cases, time series charts are provided. Standardised data management tools and geographic
information systems (GIS) are used for data evaluation and retention. The available data
relating to the bioenergy plant portfolio in Germany and to international fuel markets and
trading flows offers private and public-sector decision-makers an outstanding means of consi-
dering strategic policy issues and making market-related decisions based on validated facts.
Such users are also enabled to assess market dynamics against the background of changing
framework conditions and to predict future development trends.
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Assessment methods and scenarios

The limited biomass potential must be utilised efficiently to safeguard the long-term future of
the energy system. In view of the many and varied properties and usage options of biomass,
methods and tools are required to manage the deployment of biomass by sector in
accordance with social needs (such as for climate protection or to deliver system services).
To that end, the Bioenergy Systems Department devises and develops methods for asses-
sing the technical, ecological, social and economic effects of biomass use for energy produc-
tion. The development of dynamic scenarios provides the option of assigning the results to
various contexts. In conjunction with the DBFZ’s database of current bioenergy technologies,
they can be deployed to support decision-makers in the political and business spheres.

Indicator tool to depict regional bioenergy development

As part of the technical and economic research activities supporting the federal “Bioenergy
Regions” competition, the DBFZ created an online tool for documenting and evaluating re-
gional bioenergy development trends. Over 50 indicators map “hard facts” such as regional
bioenergy use or the development of the regional (bioenergy) economy, but also incorporate
“soft” factors such as infrastructure and public relations work. It is also possible to draw
comparisons with national averages across Germany. The tool is available to all interested
regions. More information: http://bioenergie-regionen.dbfz.de

Analyses of potential

In order to assess the availability of sustainable raw materials and residues, the DBFZ is
developing a far-reaching model which can be used to calculate regional, national and inter-
national biomass potential for energy production. Tools employed include geographic infor-
mation systems (GIS) to localise biomass potential. Scenarios are then developed within this
framework in conjunction with the latest statistics, official geobase data and freely available
geodata. Alongside freely accessible information, a joint project enables a large number of
individual topics specific to the needs of the client concerned to be covered.

Figure 30: Regional bioenergy development
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Technical-economic research accompanying the Bioenergy Regions programme

As part of the “Bioenergy Regions” competition, 25 regions in Germany were sponsored by
the Federal Ministry of Food and Agriculture (BMEL) for a period of three years beginning in
2009 to establish regional networks aiding the development and optimisation of regional
bioenergy production. The DBFZ provided accompanying technical-economic research in
support of the development programme. The main areas of focus were:

e Description of the starting situations in the various regions (e.g. socio-economic
structure)

* Analysis of regional bioenergy development in the competition period

e Depiction of regional value creation effects

e Balancing of greenhouse gas emissions and the greenhouse gas savings linked to
bioenergy use

The DBFZ conducted three material flow surveys during the programme, questioning
operators of biogas plants, vegetable oil mills and heat and combined heat and power
plants as well as fuel producers in the bioenergy regions. This provided a map of regional
material flows, as well as identifying changes to fuel composition and sourcing or to heat
usage over the competition period. At the same time, the influence of regional manage-
ment, coordinating all measures in the bioenergy regions, on new plant constructions and
modifications was recorded in order to draw conclusions as to the impact of the develop-
ment programme.

The analysis of regional value creation effects was based on the idea that the activities of
the regional bioenergy networks are reflected in measures and projects at various stages
of the bioenergie value chain (Figure 31). It is to be expected that the structures created
by the networking efforts in the bioenergy regions will help establish bioenergy use in the
respective regions for the long term.
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Figure 31: Stages of a standardised bioenergy value chain. © DBFZ 2013

The more extensively a link in a value chain is integrated into a region, the more sustain-
able positive effects the region is likely to enjoy. To that end, the scientists twice recorded
measures and projects in the Bioenergy Regions and assigned them to the various value
chains. They also identified indicators for the creation of new jobs in relation to various
classes of plant size. These can be applied to estimate the direct gross employment at
bioenergy plants.
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To enable the regions to record, monitor and compare their regional bioenergy develop-
ment themselves, an indicator system was also developed and subsequently adapted into
an online tool: http://bioenergie-regionen.dbfz.de/

The BMEL has extended the Bioenergy Regions programme by a further three years. 21
regions are being provided with follow-up sponsorship in the period 2012 to 2015. Each
region was also required to choose a partner region in order to ensure direct knowledge
transfer (Figure 32). The DBFZ will also again be conducting the accompanying technical-
economic research.

Areas of focus in the second phase of the programme, .

in addition to depicting the bioenergy situation in g ,Gﬁ-’g ““F)
the regions, include analysis of efficiency along the ) ol B
material and usage streams, with a particular view
to the use of heat. In this context, the technical bio-
mass potential for the Bioenergy Regions and their
partner regions is being determined on the basis of
a unified methodology and the latest available data.
The latest official statistics and geo-base data are
being applied. The key focus, compared to previous
studies, is on analysing the geographical breakdown
of the potential identified using a Geographical Infor-
mation System (GIS). Geographical differentiation of
biomass potential provides a basis for assessment of
future usage concepts in the Bioenergy Regions. The
results will provide comparability between Bioenergy
Regions and enable preferential areas to be identified. Figure 32: Bioenergy Regions and partner
Additionally, the technical biomass potential identified  regjons in the second phase

in this way will be set in relation to the material flows

actually occurring in the regions.

© DBFZ 2013

[0 Bioenergy region Partner region

The second phase of the programme is being run in cooperation between the Sustainability
and Biomass Potential (Potential Analysis) working group and the Regional Integration wor-
king group.

Contact:

Dipl. -Geogr. Sebastian Bohnet (sebastian.bohnet@dbfz.de)
M. Sc. Falko Haak (falko.haak@dbfz.de)

Dipl. -Geogr. Philipp Adler (philipp.adler@dbfz.de)

Dipl. -Geogr. André Brosowski (andre.brosowski@dbfz.de)




Research departments

Flexible design of bioenergy - a multi-disciplinary task:
Technology, markets, integration processes

Demand-Oriented Bioenergy Supply

Wind and solar energy are in future planned to be the main sources of power supply, though
their ability to adapt to actually demand is limited. Thanks to its flexibility, bioenergy in
itself and in conjunction with other measures, such as storage and demand-side manage-
ment, can help to balance the discrepancy between fluctuating power supply and power
demand. This is done either by selling on electricity markets (EPEX, OTC, operating reserve)
directly dependent on the electricity price signals, or as part of a pool (such as a virtual
power plant) with a schedule based on the pool strategy. Above all, distribution networks
must now receive the power - a role for which they are rarely prepared either technically or
administratively. Consequently, alongside building generating infrastructures and adapting
electricity markets, development of grids in conjunction with intelligent generation and
capacity management poses an additional challenge for the power industry. The process
of integrating renewables, especially bioenergy, is still in its early days.

Challenge of heat generation concepts

The electricity (price) led operating mode results in a schedule which very rarely matches
the heat demand of the surrounding heat sinks (such as households, trade and industry,
contract drying operations). For the sake of high overall efficiency allied to meeting the de-
mands of the electricity market, an economically and ecologically sustainable combination
of multiple options must be selected specific to location. This can be done by adapting the
schedule to the heat demand, though this restricts the possibilities of demand-oriented
electricity production, by building-in heat storage capacity, using local heat grids as storage
and making the heat generation concepts themselves (especially contract drying) more
flexible.
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Figure 33: Example of a thermal load profile of a biogas plant
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Figure 34: Example schedule of a flexible CHP plant

Challenge of the electricity market

At the end of 2012, 7,500 biogas plants with a total installed capacity of 3.2 GW were sup-
plying 24.8 TWh of power and 12.1 TWh of heat. The percentage of total electricity supply
covered by biogas plants in Germany was thus approximately 4 %. There are two basic ways
to make bioenergy as a key pillar of the power sector more flexible: variable conversion of
the produced gas quantities and variable gas production. The first variant, detailed here,
is based on a conversion capacity above the production capacity of the fermenter. This
can be effected by reducing gas production, increasing conversion capacity (with one or
more CHP plants), or a combination of the two. Load shifting, supported by gas reservoirs,
can be effected either by a part-load or start-stop mode. This mix of different measures
results in a kaleidoscope of flexible design scenarios. The configuration of the individual
plant depends on the relationship between the revenue and expenditure sides. The latter
is influenced by the technical possibilities and their costs, as well as by the management
and marketing costs.

Interdisciplinary cooperation between working groups and departments of the DBFZ
To incorporate these widely differing influences on bioenergy into project management,
different working groups within the Bioenergy Systems Department of the DBFZ work to-
gether: The Markets and utilisation working group focuses on the markets; the Biomass
in the Energy System working group focuses on grids and transformation processes; and
the Sustainability and Biomass Potential working group focuses on the associated impact
in terms of sustainability. The equally important technical aspects are processed on an
interdepartmental basis between the Bioenergy Systems and Biochemical Conversion de-
partments.

Contact:
Dipl. -MW Kay Schaubach (kay.schaubach@dbfz.de)




5-year contribution to the BMUB's “Biomass Energy Use promotion programme*
by the DBFZ

Back in 2008, the DBFZ began its scientific work accompanying the BMUB's Biomass En-
ergy Use promotion programme, providing support to 36 projects being conducted all over
Germany. The programme supervisors are now responsible for networking and public rela-
tions for a total of 90 projects, with 225 single projects, from 160 different institutions.
The DBFZ alone is involved in 27 projects, including “Milestones 2030, “Greenbelt Energy
Havelland*, “OptFlex*, “FlexiTorr“ and “Basic information on agricultural residual products®,
all coordinated by the Bioenergy Systems department. Our organisation is thus able to look
back on five successful years supporting the programme, and also on project promotion
within the BMUB promotional programme.

On November 14" and 15", 2013 the programme supervisors organised a conference
marking the programme’s anniversary: “5 years of the BMUB's Biomass Energy Use
programme - pathways to efficient bioenergy!“ Over 200 participants from the fields of
science, practice and policy-making took up the invitation to the Leipzig event. At the con-
ference, a summary appraisal of the programme was set forth, and scientists and users
alike were offered the opportunity to present relevant efficient and sustainable solutions
for bioenergy use. The projects presented focused on the use of residual products based
on economically and ecologically sustainable methods. In order to develop and optimise
the required technologies, numerous new concepts and process optimisations and dem-
onstration and pilot plants have been developed over the past five years. The scientists
and industrialists participating in the conference presented results relating to pollution
control for small-scale furnaces and to flexible design and process optimisation for biogas
plants. Other presentations related to advances in incineration and gasification technolo-
gies as well as challenges in the context of flexible bioenergy supply. Those topics were
the main areas of research focus in the promotional programme but also represented key
challenges for the entire bioenergy sector.

Figure 35: Podium discussion
at the 5™ annual conference of
the BMUB's Biomass Energy
Use promotional programme
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Innovative ideas are mostly created
in close cooperation between scien- |
tists and practicians. Over the past
five years the programme supervisors
have initiated numerous networking |
activities and made the results of the |
projects accessible to a broad public.
Media communications, a dedicated
website, numerous publications, 20 |
topic-specific workshops, three scien- |
tific conferences and five status confer-
ences were among the many public ac-
tivities forming part of the promotional Figure 36: Series of papers published by the BMUB‘s
programme. Biomass Energy Use promotional programme

More than 50 publications were issued in conjunction with various project partners. One
of the key products is the series of papers conceived specially for the programme and pub-
lished by the programme supervisors. The series already comprises 12 publications issued
in conjunction with DBFZ projects. They include:

e Series No. 02, “Basic information on agricultural residual products”
e Series No. 10, “Guide to greenbelt energy”
e Series No. 12, “New concepts for use of biogenic solid fuels”

As well as the discourse relating to the relevant sustainability criteria within the promo-
tional programme, the programme supervisors also coordinate the process of harmonising
applied methods. This included the compilation of guidelines formulating concrete frame-
work conditions for the projects in collaboration between DBFZ scientists and the pro-
motional programme. The guides concerned were: “Methodology handbook for material
flow oriented balancing of climate gas effects”; “Biogas methodology collection - Methods
for determining analytical and process parameters in the biogas sector”; and “Fine dust
methodology collection - Proposed methods for fine dust recording on furnaces for solid
biogenic fuels”.

Information on the projects and programme activities, along with the publications, can be
accessed on the portal at www.energetische-biomassenutzung.de.

Contact:

Prof. Dr. -Ing. Daniela Thran (daniela.thraen@dbfz.de)
Dipl. Geodkol. Diana Pfeiffer (diana.pfeiffer@dbfz.de)
M.A. Angela Grober (angela.groeber@dbfz.de)

M.A. Bianca Stur (bianca.stur@dbfz.de)
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Biochemical Conversion Department

The Biochemical Conversion Department researches
the production of energy source materials from biomass
using micro-organisms. Its focus is on technologies for
biogas recovery and use. A wide range of challenges
has to be overcome in order to attain technically opti-
mized biochemical conversion, with technical, biologi-
cal, chemical, logistical, legal, ecological and economic
issues all equally involved. One of the key objectives of

the research activities in this context is to improve the Head of Department
efficiency of the overall process whilst cutting costs. The Dr. -Ing. Jan Liebetrau
department also researches topics arising from the need (jan.liebetrau@dbfz.de)

for increasing flexibility in the operation of biogas plants

- in particular the new demands in terms of technology

and process control. It also considers the efficient use of material flows and closed nutrient
circles, as well as supporting the demonstration of new and improved plants and compo-
nents. All activities are undertaken against the background of detailed evaluation of the
market and of the technical state of the art, assured by participation in various monitoring
projects. As part of its intensive cooperation with the Helmholtz Centre for Environmental
Research - UFZ, it also provides answers to wide-ranging questions relating to the properties
and population dynamics of the micro-organisms involved.
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The Biochemical Conversion Department is divided into four working groups:

|
I [ [ [

Characterisation and
design of anaerobic
processes

UFZ- Working Group

System Process monitoring

Bi hnoll
optimisation and simulation REES ey

“MicAS“

Figure 37: The working groups in the Biochemical Conversion Department

Research focus areas

Characterisation and design
of anaerobic processes
Dr.-Ing. Jurgen Proter
(juergen.proeter@dbfz.de)

® Substrate and process characterisation
e Disintegration

e Additives

® Process development

System optimisation
Dipl.-Umweltwiss. Jaqueline Daniel-Gromke
(jaqueline.daniel-gromke@dbfz.de)

e System optimisation and integration

e Emissions situation and measurements

* Biogas/biomethane economic viability assessment
® Biogas/biomethane monitoring/plant database

e Policy advice
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b, Process monitoring and simulation

(=
Dr. H. Fabian Jacobi
‘(n‘ (fabian.jacobi@dbfz.de)
® Microbiological understanding
® Process optimisation
® Process simulation and control

e Flexible structuring
® Process monitoring/metrology

Biogas technology
Dipl.-Biotechnol. ElImar Fischer
{elmar.fischer@dbfz.de)

- ~

e |dentification of technical deficiencies in operation

e Analysis of the overall efficiency of biogas plants

e Technical assessment of plants and components

e Concept design for the production of biogas from residual and waste products

UFZ working group

Microbiology of Anaerobic Systems (MicAS)
Dr. Sabine Kleinsteuber
{sabine.kleinsteuber@ufz.de)

e Composition and activities of microbial communities - process understanding
® Monitoring tools and microbial early-warning systems

e Lignocellulose-rich substrates

® Pre-treatment methods and bioaugmentation

Services and technical equipment

Services

e Discontinuous fermentation experiments to identify biogas and residual gas potential
e Conducting continuous experiments in fermenter sizes from 5 - 500 |

e Substrate and digestion residue analysis

e Consulting and expert reports

e Support to demo plants
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e Process development for special substrates

e Advancing existing methods of laboratory analysis and establishing new ones

e Model-based process simulations to assess specific process states

e Acquisition of data on biogas plants in Germany (including state of the art, substrate
usage, remuneration structure)

e Emission measurements and leak detection

® Assessment of systems and concepts for the supply and use of biogas/biomethane
with regard to technology, ecological sustainability and economic viability

* Analyses of the potential of biomass to supply biogas/biomethane

® Policy advice for the biogas sector

® Assessment of systems and concepts with regard to technical and economic feasibility

e Evaluation of the energy efficiency and economic viability of the various biogas supply
options

e Large-scale experimentation (biogas pilot plant)

e Concept development of technical measures to reduce emissions

e Microbiological monitoring of biogas plants by molecular biology and microscopy
methods (population mix and activity of functional groups),

e |dentification of methanogenesis routes based on biogas isotope signature

Technical equipment

Biogas lab

The biogas laboratory is designed and equipped to simulate large-scale technical processes
on a laboratory and semi-technical scale, complete with the corresponding analytics. Its
aims are to optimise processes and to improve basic understanding of the individual sub-
processes involved in methane formation. It operates extensive (continuous and discon-
tinuous) pilot plants with reaction volumes between 0.25 and 500 litres, as well as the
biogas pilot plant. It investigates a wide variety of substrate mixes from agriculture, the
waste management sector and industry on behalf of various research and industrial part-
ners. Alongside in-process analytics, the laboratory’s trace analytics function is one of its
key areas of activity. Resources available to the scientists include high-performance liquid
chromatography (HPLC) as well as gas chromato-
graphs (GCs) for analysis of intermediate products.

The cooperation agreement with the Helmholtz
Centre for Environmental Research - UFZ means
microbiological analyses are also possible. As well
as laboratory simulation and the associated sta-
tionary systems, resources also include various
instruments for conducting field measurements.
In combination, these resources enable plant
efficiency and emissions from large-scale plants
to be assessed.

Figure 38: Work in the DBFZ Biogaslab
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Emission measurements

The Biochemical Conversion Department has an extensive range of measuring instruments
for the identification of diffuse methane leakage. The portfolio includes an imaging system
capable of visualising methane losses in real time, a methane laser, as well as various hand-
held instruments with which point sources of methane can be detected. There is also an
extensive range of equipment for quantifying climate-related emissions, from both controlled
and diffuse sources. Methodological resources include open and closed hoods, whilst opti-
cal remote measurement methods can also be employed to determine emissions based on
dispersion models.

Biogas pilot plant
The biogas pilot plant extends the range of
application-oriented research being carried
out at the DBFZ to enhance process under-
standing and improve the efficiency of biogas
production. The dimensioning of the ferment-
ers allows experiments to be conducted on a
technical scale, so ensuring good transferabil-
ity of results into practice. The facility features
two independent lines with identical capacity
which can be operated as a single- or two-
stage system, with optional hydrolysis. The
first line is a wet fermenter with a main fer-
menter in the form of a stationary stirred tank
with a central agitator. Figure 39: Use of an infrared camera to detect
diffuse gas methane losses on the DBFZ biogas
The second line can optionally be run with a pilot plant
main fermenter of identical design or with a
plug-flow fermenter. A post-digester with a gas
reservoir cover collects the fermentation residues from both lines and routes them to the
fermentation residue store. The biogas is used in a 75 kW, CHP (combined heat and power)
plant to cover the facility’s own energy demand. Surplus power can be fed into the DBFZ
grid. For substrate supply, small amounts of self-produced silage can be stored on-site. To
measure the gas production volumes precisely, the fermenters are fitted with permanent
covers. Terminal units in the pipeline system and at the gas capture point permit sampling
and the installation of measuring instruments.

%




Reference projects
Precision demand-based control of energy from biomass

With the increasing development of widely fluctuating renewable energy sources (wind
power, photovoltaic) in recent years, the intelligent integration of those new energy sources
into the German power system with a view to safeguarding stable supply for industry and
domestic use poses a key challenge. In meeting that challenge, suitable controllable power
sources must be combined with the increasing but non-controllable sources in such a way
that supply and demand are always balanced, and so the stability of the grid and of sup-
plies can be ensured.

Gases can be produced from biomass for power generation by two different processes:
1. Biogas from anaerobic digestion of organic substances (such as biowaste, agricultural
residual products and regrowable resources); and 2. Synthesis gas from thermo-chemical
gasification, for example of residual products such as sawdust or straw. Power genera-
tion by these two processes is fundamentally controllable in a flexible way, though that
flexible design is not currently implemented in practice. The object of the ongoing project
“Precision demand-based control of energy from biomass” is to develop controls for the
plannable, demand-based operation of these techniques for the generation of power from
biomass. The aim is to control both processes based on demands from the electricity grid,
implementing demand-controlled energy production right from the biomass conversion
stage. For both cases, production of the source gases is to be controlled in such a way
that complex and costly local storage can be bypassed and maximum flexibility attained.
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Figure 40: Extrapolation of laboratory results to practical scale for the required methane gas storage
capacity. Controlled - i.e. flexible - biogas production requires fewer gas reservoirs than continuous
biogas production.



To implement flexible biogas processes, experiments are being conducted on a laboratory
and pilot plant scale, and practice-scale trials are also planned. Based on targeted input to
the process, the gas is to be produced mainly during periods of demand, so saving on the
gas reservoirs required for interim gas storage. The biogas process is shown to be highly
flexible even in the laboratory (see black and blue lines in figures 40 and 41). Extrapolated
to practical operational scale, this means that the same flexibility can be retained with
much lesser storage volume (figure 40, green arrow) or with the same storage volume a
higher degree of plant flexibility can be achieved (figure 41, green arrows: higher output
in shorter time). This might deliver a major cost advantage for the plants. Whether this
process behaviour is actually exhibited on a practical scale is unclear. Usually, in prac-
tice, there is less dynamism to the process - but here the input is likewise evenly spread
through the day. The extent to which a similar dynamism as in the laboratory can be pro-
duced by the targeted use of suitable substrates at the right times will be investigated in
the further course of the project.

Alongside the development of controls for demand-oriented power generation, conventional
plant concepts are being analysed in relation to flexible design. To that end, the use of fuel
cells as an alternative to conventionally operated combined heat and power plants is being
evaluated in practical trials.

The flexible plant design concepts derived from the trials will be subjected to economic
viability studies, the potential for the flexible design of plants in Saxony evaluated, and the
supporting effects of such a modification on grid stability and on the life-cycle assessment
with regard to the bioenergy input materials studied.
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Figure 41: Extrapolation of laboratory results to practical scale for the possible capacity level (CHP plant
size) and load distribution (duration of power generation) with a fixed gas storage volume. With flexible
biogas production, greater flexibility can be attained with the same storage volume.
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The results of the project will be applied to establish basic principles for the use of
bioenergy to compensate for the demand bottlenecks which wind power and photovoltaic
energy by their nature entail.

Contact:
Dr. H. Fabian Jacobi (fabian.jacobi@dbfz.de)

Inventory of biomass decomposition methods for biogas/bioethanol

As a producer of seeds, including of energy crops, KWS Saat AG is at the leading edge of
technological developments in biomass decomposition processes as the preliminary stage
to the production of biogas and bioethanol, and is also interested in estimating the down-
stream consequences. Against that background, a study produced by the DBFZ aimed to
answer questions relating to the state of the art in technology and research in physical,
chemical and biological disintegration processes for energy crops. For the purpose, tech-
nologies of biomass disintegration for the processing of biomass into biogas and bioetha-
nol worldwide were researched. These physical, chemical and biological methods were
assigned to the various ,Technology Readiness Levels” set out in the US Department of
Energy‘s ,Technology Readiness Assessment Guide“.

For more detailed analysis, only disintegration methods installed upstream of the main
fermenter on biogas plants or capable of being used for recyclate decomposition were
selected (Figure 42). The project did not consider harvesting and storage methods, which
also influence biomass degradation. Where market availability was identified, the manu-
facturers/distributors were researched and asked to provide data including in relation to
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Figure 42: Possible locations for application of disintegration methods on agricultural biogas plants



energy consumption, capital investment and operating costs. The plausibility of data from
external studies or corporate brochures relating to yield increases, changes in degradation
kinetics and other positive effects described was subjected to critical appraisal. Based on
model biogas plants, comparative economic viability studies were conducted for typical
biogas substrates in combination with various disintegration methods.

The results of the study are to be used as the basis for recommendations of further proce-
dure and for narrowing the scope of possible follow-up studies.

Contact:
Dr. Britt Schumacher (britt.schumacher@dbfz.de)

BioEconomy Leadership Cluster - “Energy use and optimisation within the over-
all context of cascaded usage”

As part of the ,BioEconomy Leadership Cluster” project, the use of residual product flows
from the decomposition of beechwood (the Organosolv process) is being investigated. The
background to the project is the sustainable material use of regrowable resources from the
non-food sector, and in particular the production of sustainable products for various indus-
tries, as well as use of the residual products from the processes to produce energy. The aim
is to maximise the value creation of non-food biomass in a sustainable way based on linked
production and cascaded usage to produce chemicals, new materials, input materials and
energy in a biorefinery. The work of the Biochemical Conversion department is focused on
the development of a method for anaerobic treatment of the by-products from the process
which cannot be used as materials.
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Figure 43: HPLC chromatograph showing phenols and other chemical compounds in the substrate



The substrate used for biogas production is a liquid residual product create by the decom-
position of wood in the Organosolv process. This is a marsh residue containing primarily
ethanol, acetic acid, xylose as well as other sugars and organic substances in smaller con-
centrations. The challenges for anaerobic digestion lie in the low pH value, the inadequate
concentrations of macro-nutrients and trace elements, and in a possible inhibition of the
process by the included phenols and furfurals (Figure 43).

In the project to date, various batches of the residue have been investigated in terms of
their composition, optimised by the addition of nutrients and trace elements, and applied
as substrate in continuous fermentation tests. This was done using both fully-mixed stirred-
tank reactors and fixed-bed reactors. In both systems there were sporadic process insta-
bilities and accumulations of organic acids. Adaptation of the micro-organisms to the sub-
strate was made difficult by widely fluctuating substrate properties in the various batches
(e.g. sulphur contents between 6 and 513 mg L*). All in all, however, the fixed-bed reactors
exhibited a more stable process, and at around 450 L kg-* much higher specific CSB biogas
production compared to the stirred-tank reactors, in which a trend towards decreasing gas
formation is detectable (Figure 44).

Methane concentrations between 60 and 70 %, and in part extremely high concentrations
of hydrogen sulphide (up to 20,000 ppm), were measured in the biogas. Analyses by HPLC
(High Performance Liquid Chromatography) revealed that potentially inhibiting substances
such as furfurals were effectively degraded.
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Figure 44: Gas production in the reactors over time in ml per g CSB input



In the ongoing investigations, the digestion process will be further optimised and ultimate-
ly a basis created for upscaling. In addition, based on the results data mass and energy
balances will be drawn up covering the complete process to serve as the basis for energy
efficiency and ecological sustainability assessment of the biorefinery concept.

Contact:
Dipl. -Ing. M. Sc. Thomas Schmidt (thomas.schmidt@dbfz.de)

Stable isotope composition of biogas as a pre-warning signal of process failure

Future biogas plants will probably use more heterogeneous substrates and wastes with
fluctuating quality or will be operated more flexible according to the needs of electricity
production. Such situations require a better control of the anaerobic digestion process, es-
pecially the activity of methane producing microorganisms. Current methods are elaborate
and time-consuming, or the measured parameters do not unambiguously detect the process
imbalance or show only a delayed response.

Determination of stable isotope characteristics of the produced biogas allows an alternative
rough estimation of the predominant methanogenic pathway in anaerobic digesters with
potential industrial applicability. Methanogenesis is associated with an isotope fractionation
effect due to the preference of the microorganisms to use and convert molecules contain-
ing lighter carbon isotopes (*2C) over heavier carbon isotopes (*°C). The isotope signature of
methane and CO, can be used to analyze methanogenic pathways, since methane forma-
tion from H, and CO,, (hydrogenotrophic methanogenesis) results in larger isotope fractiona-
tion than methane formation from acetic acid (aceticlastic methanogenesis). This method is
frequently applied in environmental research but only few studies are available for biogas
reactors. Therefore our aim was to test the method in laboratory-scale biogas reactors and
to demonstrate its suitability for process monitoring.

In a first experiment, the influence of different substrates (maize silage, stillage, chicken
manure) and of different organic loading rates on the isotopic signature of the produced
biogas was investigated. We validated the isotope results with molecular analysis of the
active methanogenic microorganisms. In general, the isotope signatures of the biogas sup-
ported the results of the molecular analyses. However, the isotopic signature of the biogas
produced from maize silage was different due to the specific isotope composition of maize
as a C4 plant. Consequently, the isotope composition of the substrate has to be taken into
account when interpreting the isotopic signature of biogas.

The ability of stable isotope fingerprinting to follow short-term activity changes was demon-
strated by observing the shifts in isotopic values shortly after substrate feeding. The carbon
isotopes of the produced methane represented well the dynamics of the microbial activity
changes of the biogas process.
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Figure 45: Acetic acid concentration increase in continuous stirred tank reactors R4.22 and R4.23, as
a function of addition of chicken manure as co-substrate to maize silage. R4.24 and R4.25 are control
reactors fed with maize silage only.
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Figure 46: The changes of the isotope composition of the produced biogas in ammonia inhibited systems
(R4.22 and R4.23) and in control reactors (R4.24 and R4.25)



To follow long term effects and to detect process inhibition by isotope fingerprinting, two
parallel reactors were fed with maize silage and two reactors with an increasing amount of
chicken manure in addition to maize silage. Under anoxic conditions ammonia is produced
from chicken manure which inhibits mainly aceticlastic methanogens. As a result of sub-
strate change, the ammonia concentrations in these reactors gradually increased. The gas
production in these ammonia inhibited reactors continuously decreased and volatile fatty ac-
ids, especially acetic acid, started to accumulate indicating a process imbalance mainly due
to the partial inhibition of methanogenesis (Figure 45). In the later period one reactor failed
completely as visible by very low gas production and foaming. In contrast, the process in the
other reactor stabilized but it produced much less biogas compared to the control reactors.
Despite the accumulation of acids the pH values remained stable due to the buffer capacity
of the reactor content. The methane content of the biogas was also not informative regard-
ing the approaching process failure. The stable isotope composition (expressed as delta
*3C-CH,) showed a trend of depletion in heavy carbon (resulting in more negative values) as
shown in Figure 46. The sharp decrease in case of R4.23 predicted the complete process
failure, while in the other chicken manure fed reactor also the isotopic values stabilized at
higher level. Already around day 85 a marked difference between the two inhibited reactors
was observed, while other parameters were still similar at this time. Therefore, we can con-
clude that the isotope signature indicated earlier the approaching process failure than other
process parameters. Application of optical spectrometry based measurement of the isotope
composition of biogas allows an on-line monitoring of the biogas process.

Contact:
Dr. Marcell Nikolausz (marcell.nikolausz@ufz.de)
Dr. Sabine Kleinsteuber (sabine.kleinsteuber@ufz.de)

Figure 47: Accumulation of fermenting micro-organisms (clostridia) from a biogas reactor in agar cultures.



The Thermo-chemical Conversion Department address-
es a range of topics associated with the thermo-chem-
ical conversion of biogenic solid fuels for the efficient,
demand-based supply of power and/or heat or cold. All
scientific and technical aspects along the entire utiliza-
tion chain are considered, i.e.: production, supply and
modification of the solid fuels; the conversion plant and
its control; emissions cleaning as well as system and net
integration. The approach is both theoretical, by means
of monitoring and basic observation, as well as practical,
based on development work and optimisation. In order
to expand the share of Germany’s energy mix obtained
from renewables, as demanded by the government’s Cli-

)

Head of Department
Dr.-Ing. Volker Lenz
(volker.lenz@dbfz.de)

mate Protection Initiative, the effi ciency of the use of solid biofuels must be significantly
increased. At the same time, environmental impact of energy related biomass utilization
must be reduced - in particular, emission of fi ne dust, volatile organic compounds (VOCs)
and nitrogen oxides (NOx) -. In response to those demands, the Thermo-chemical Conver-
sion department investigates how the available biomass resources can be exploited, such
as by the use of mixed biofuels. It is involved in the further optimisation existing combus-
tion systems and the development of new equipment. Furthermore emission reduction and
control including catalytic processes are investigated. Other efforts include the design of
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innovative control systems for combinations of bioenergy with other renewable energies,
the development and optimization of combined heat and power (CHP) systems in all power
ranges; and enabling efficient frameworks for demand-based energy production and integra-
tion of bioenergy into grids.

The Thermo-chemical Conversion Department is divided into three working groups:

Innovative Small scale furnace Demand-based Combined
solid biofuels systems Heat and Power

Figure 48: The working groups of the Thermo-chemical Conversion Department
Research focus areas

Innovative solid biofuels

Dipl.-Ing. Nadja Weller (nadja.weller@dbfz.de)
Stellvertretung: Dr. agr. Jan Hari Arti Khalsa
{jan-hari-arti.khalsa@dbfz.de)

® Processing (including torrefication) and pelletisation of biomass together with process
optimisation

* Influencing fuel properties by conditioning

e |nvestigations into interaction mechanisms between fuel properties and fine dust and
emissions creation in combustion of biogenic solid fuels in furnaces of less than 1 MW
thermal capacity

e Research into and development of new alternative (combination) fuels from biomass

e Creation of a fuels database including combustion-related properties

Small-scale furnace systems
Dr. rer. nat. Ingo Hartmann
(ingo.hartmann@dbfz.de)

e Optimisation and development of single-chamber furnaces

e Development and optimisation of flexibly operable high-efficiency, zero-emission auto-
matic biomass solid fuel incinerators in the 2 to 400 kW power range

e Development and optimisation of catalytic emission reduction techniques



e Development, optimisation and integration of combination dust separators
e Development, optimisation and integration of thermo-chemical conversion components
for small-scale furnaces

Demand-based Combinded Heat and Power
Dr.-Ing. Andreas Ortwein
(andreas.ortwein@dbfz.de)

NS

Integration concepts - control strategies

e Development and optimisation of controllers for biomass-based building combined
heat and power systems, including storage and integration of other renewables

e Development of controllers and control concepts for demand-oriented integration of
biomass CHP plants into the grid system (including control energy)

e Devising master concepts and drafting requirements specifications for single plants
supplying demand-oriented energy

Development of flexible (micro) CHP technologies

¢ Development of micro-CHP plants with 0.2 - 20 kW, capacity for biogenic solid fuels

e Concept design and development of next-generation biomass combined heat and
power plants (e.g. IGCC)

Computational Fluid Dynamic (CFD) research group

e Development and implementation of models for the thermo-chemical conversion of
biogenic fuels in numerical flow simulation

e Support to all development work by CFD simulations of the thermo-chemical and
thermo-dynamic processes

Contact:
Dr. Fouzi Tabet (fouzi.tabet@dbfz.de)

Accredited test body D-PL-14603
Dr. rer. nat. Justus von Sonntag
(justus.von.Sonntag@dbfz.de)

e Test stand measurements and field measurements

e Development of instrumentation and measurement techniques (also in particular
for emissions measurement, including secondary aerosol effects and toxicity
characterisation)

e Testing of separators, including development of test methods

e Contribution to the national and international standardisation of emission measurement
methods

® Specifying scientifically founded limit values and grant aid criteria

e Participation in international round-robin tests
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Services and technical equipment

Services

e Development of fuels and combustion tests including pre-treatment and additive input
(i.e. influencing combustion-related properties) and pelletisation; also trial incineration
in small-scale furnaces

e Characterisation of biomasses and analysis of their suitability as fuel

e Assessing and advancing the technical aspects of fuel preparation and infeed

® Feasibility studies / Assessment of usage concepts

® Analysis of small-scale furnace systems, including secondary exhaust gas treatment on
the test stand and in practice with regard to efficiency and emissions

e Contribution to standardisation and drafting of directives

e Development of small-scale furnace systems (firing, exhaust gas cleaning) for all bio-
genic solid fuels

e Technical and economic assessment of CHP concepts for biogenic solid fuels

e Development of miniature CHP and CHPC (combined heat, power and cold) plants

e Appraisal of power generated from biogenic sources and heat from co-incineration

e Development of new control concepts for the integration of biomass boiler plants into
supply facilities

* Development of small-scale furnace systems and system components for biogenic
solid fuels

e Testing and assessment of new separators

e Catalyst characterisation

e Accredited dust and CO measurements including assessment of results
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Figure 49: DBFZ
combustion lab
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Technical equipment

Technical centre with ten combustion test beds

In the combustion lab, the DBFZ conducts experiments on raw or pre-conditioned biomass
by means of thermo-chemical conversion. It is also able to carry out detailed analysis of
gaseous emissions and particulate formation. The combustion lab is equipped with a full-
flow dilution tunnel test bed, two separator test beds with variable volumetric flow, a tiled
stove test bed, a catalytic converter development stand, 15 exhaust analysers (including
FTIR, SMPS, exposition chamber) and seven dust measurement devices as well as eight
boiler vessels on various different experimental setups. An additional test bed for micro CHP
systems has been installed.

Fuel conditioning lab

Based on its extensive and widely respected experience and know-how, the DBFZ’s fuel
conditioning and combustion lab together with its analytics lab conduct a wide variety of
tests and experiments in close cooperation with leading scientific and industrial partners.
Fuel conditioning experiments can be performed on a wide variety of different fuels. A ware-
house facility covering an area of over 800 m2 currently holds more than 250 different
fuel variants. The fuel conditioning and combustion lab has dedicated conditioning systems
and a 20kW ring-die press for the production of various innovative solid biofuels including
fuel mixtures. The pellets produced can be fully characterised in accordance with European
standards governing solid biofuels.

Figure 50: Pellet production at the DBFZ fuel conditioning and combustion lab
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Reference projects
Development and testing of a low-emission firing process for wood shavings

As part of a cooperation agreement with the Universidad de Talca in Chile, the Small-scale
Furnace Systems working group of the Thermo-Chemical Conversion department is partici-
pating in the development of low-emission wood furnaces. The aim is to reduce pollutant
emissions from domestic furnaces and to increase the efficiency of wood use for energy.
20 % of primary energy consumption in Chile is attributable to wood, with 58 % of home
heating generated from fuel wood. Consequently, wood burning is even ahead of natural
gas or petroleum as the key domestic energy source.

At the same time, wood furnaces are a major source of airborne pollutants such as fine
dust and soot (black carbon). In the majority of towns and villages in southern Chile, most
dust pollution is caused by burning (often excessively damp) wood in chimneys, boilers and
stoves. Owing to the outdated firing techniques compared to European standards, very high
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Figure 51: Particle concentrations (PM 2.5 in pg/mq) in the ambient air of Chilean towns (data source:
Chile, Ministry of Environment, SINC (Sistema de Informacion de Calidad del Aire) 2011) / Graphic:
Smith/Pillarisetti: A Short History of Woodsmoke and Implications for Chile



concentrations of fine dust occur in the flue gas. Moreover, the woodsmoke contains high
quantities of toxic compounds such as soot and polycyclic aromatic hydrocarbons (PAHSs).

The guide value stipulated by the World Health Organisation for the maximum permissible
level of fine dust pollution in the ambient air of 20 ug/m? (PM 2.5) is frequently surpassed
many times over, especially in the Winter months.

As part of the cooperation agreement, primary and secondary pollution control measures
are being investigated and tested. In order to attain the most extensive possible reduc-
tion in fine dust pollution, two main approaches are being pursued: converting/retrofitting
older furnaces and developing new systems. These approaches seek particularly to take
into account specific local circumstances, such as the type of installed furnaces, the avail-
able wood and the buildings being heated, as well as economic aspects, so as to offer
practicable solutions which will be accepted by the users and are financially affordable.

In relation to installed furnaces, measures being investigated include the following: Retro-
fitting the combustion chamber/grille; integrating controlled air supply; catalytic emissions
reduction; fitting of dust filters.

The development of new furnace systems is being undertaken in cooperation with a Chil-
ean producer, with the aim of complying with existing and future emission limits without
use of secondary measures. The furnaces being developed must offer high tolerance to
use of damp wood in terms of their emissions, as Chilean homes often use fuel wood with
water content above 30 %.

Contact:
Dipl. -Uwt. Mario Konig (mario.koenig@dbfz.de)




Figure 52: Test bed for measurement of radiation losses from pellet boilers (in the picture the front and
rear covers have been removed)

BioMaxEff: Cost-effective pellet boilers delivering maximum efficiency and
minimal emissions

Declining fossil fuel energy sources, more stringent climate protection controls and
associated legal restrictions as well as the continually rising energy prices of recent years
have led to increased demand for energy-optimised supply concepts. Energy efficiency is
also increasingly perceived as a key economic factor by society at large. The object of the
BioMaxEff project is to develop low-cost pellet boilers offering maximum efficiency and
minimum emissions for different building types, test them under laboratory conditions and
evaluate them in the field as part of a joint project incorporating seven selected European
countries. The focus of the investigations is on systems for room heating and hot water
supply in renovated buildings and low-energy housing, and when replacing boilers.

The DBFZ is investigating all of the aforementioned topics in conjunction with the following
partners: Bioenergie 2020+ (BE2020), Bio Intelligence Service (BIOIS), Technologie- und
Forderzentrum (TFZ), Universita Cattolica del Sacro Cuore (UCSC), Centro de Investigaciones
Energéticas, Medioambientales y Tecnol6gicas (CIEMAT), Centre for Research and Technol-
ogy Hellas (CERTH), Windhager Zentralheizung Technik, Windhager Zentralheizung, ELK Fer-
tigteilhaus, Nilan, Consulting with Purpose (CWP) and BIOS Bioenergieysteme (BIOS).

In the project, extensive measurements were performed on various pellet boilers under labo-
ratory conditions, and field measurements were carried out to acquire data relating to the
usage rates and emissions of state-of-the-art pellet boilers. Particular attention was paid to
conducting comparable and reproducible load cycle tests to determine the annual usage
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Figure 53: Energy balance of selected tests at the DBFZ

rates and emission factors of pellet boilers. For direct measurement of the radiation losses,
an enclosed test bed was set up at the DBFZ (Figure 52). It enabled all relevant loss quanti-
ties to be measured. The test stand makes it possible to measure the energy balances of
pellet boilers to an accuracy of 5 % (Figure 53).

The field measurements carried out by the DBFZ at two locations confirmed the results of
the test bed measurements. The installed measuring systems permit detailed analysis of the
boilers‘ operating modes and, from that, their usage rates and emissions at cycle level. With
the data obtained, the efficiency losses in a year can be quantified. This enables the various
optimisation approaches to be assessed in terms of their relevance to annual usage rates
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Figure 54: Weekly usage rates dependent on average running time per start-up for a boiler in the project
field test



and emission factors. From those findings, conclusions can be drawn in turn as to suitable
test procedures to determine annual usage rates and emission factors in the course of type
testing.

The emission factors determined will serve as a key basis for calculating ecological and
economic impact. The results will be incorporated into the decision-making processes of the
European Commission. Additionally, the DBFZ conducted an inter-laboratory comparison to
analyse various locally available pellet qualities which obtained a good match with partners'
results.

As part of the project, the DBFZ is supervising a survey of some 2,000 building owners in
the selected countries. To assess operating modes and estimate annual usage rates, the
average boiler running time per start-up is evaluated. On state-of-the-art pellet boilers, this
value can be read directly from the boiler controller, and based on the results of the field
measurements can be applied as a good indicator (Figure 54). Of the 47 boilers investigated
in the preparatory phase of the survey, only about 20 % have an average running time of
more than 2 hours. Most boilers have average running times of, in some cases substantially,
less than 2 hours.

Based on the annual usage rates and pellet qualities determined, the DBFZ is comparing
standard and innovative heating systems in the participating countries. The comparison is
based on the supply of heat and hot water for selected building typologies, market segments
and energy standards. The reference buildings used are oriented to the country-specific
building typology from the IEE‘s TABULA project.

Contact:
M. Eng. Daniel Blichner (daniel.buechner@dbfz.de)
Dr. rer. nat. Dipl.-Ing. Justus von Sonntag (justus.von.sonntag@dbfz.de)




Investigations into the design and potential simplification of the approval
process for boilers and fuels according to §3 group 8 of 1. BImSchV

Rising fossil fuel prices have led to a steady
increase in demand for wood as a material
for generating energy. The result is a general
shortage of this regenerative resource, in part
because its use for other purposes - par-
ticularly as a building material - is currently
also on the rise. Owing to the resultant rise in
prices of high-grade wood fuels, a trend is be-
ing seen towards the use of alternative solid
fuels. Stalk materials, in particular, are being
Figure 55: Biomass incineration at the DBFZ considered as possible alternatives. In recent

years efforts have been made to integrate
these alternative solid fuels into the market for small-scale furnaces. Progress is very slow
in some cases however. The main reason for that is the framing of the tasks incumbent
upon the applicants and the approval authorities resulting from the amendment to the 1°
Regulation under the Federal Immission Control Act (,1.BImSchV*) issued in March 2010.
The unclear legal situation, together with the very high cost of obtaining the certification
required, has proved a massive obstacle to the spread of the use of alternative biogenic
fuels.

The aim of the project is thus to produce two test fuels as defined under the terms of
section 5 (3) 1. BImSchV and to test a range of boilers with them. The targeted outcome
will be a certified approval of the boiler range and thus legal usage of standard fuels in
accordance with § 5 (3) No. 8 within the scope of 1. BImSchV. The project seeks to reliably
investigate the challenges which these fuels pose in terms of firing technique using test
fuels. After having procured suitable raw materials, they will first be characterised. Then
test fuels will be produced by mixing and pelletising, and an adapted QM system will be
developed. The boilers will be tested with the test fuels and, for comparison purposes, with
fuels in practical use, and will be prepared for certification testing by a notified furnace
test body. A boiler manufacturer will be integrated into the project accordingly based on a
tender process. The results will be applied to develop implementing provisions for a test
programme, including possible reliefs, as a proposal for submission to the LAl Committee
on system-specific immission control/precautions against disturbance (AISV).

Additional information is available at www.dbfz.de and www.fnr.de.

Contact:

Dr.-Ing. Volker Lenz (volker.lenz@dbfz.de)

Dr. rer. nat. Dipl.-Ing. Justus von Sonntag (justus.von.Sonntag@dbfz.de)
Dipl. -Ing (FH) Thomas Zeng (thomas.zeng@dbfz.de)




Against the background of the growing challenges
in terms of the competitiveness of existing bioen-
ergy plants, the Biorefineries department develops,
analyses and evaluates processes, technologies
and master-concepts for so-called poly-product
plants. Its focus is on biofuels. In order to deliver
an informative assessment other products, such as

other energy source materials or base materials, are Head of Department
also studied. Dr.-Ing. Franziska Mller-Langer

(franziska.mueller-langer@dbfz.de)

The department focuses on developing biofuel pro-

duction methods and evaluating and simulating biorefineries. This also includes biofuel
production in the fuel technical centre, incorporating laboratory analytics for comprehen-
sive chemical-physical characterisation of biomasses and biofuels as well as test bed in-
vestigation of the motor behaviour of liquid and gaseous biofuels. Activities are rounded off
by technical assessment, costing and ecological evaluation of master concepts. Another
aim is to initiate demonstration projects and monitor them scientifically.

The department also undertakes analysis and optimisation of processes and concepts
based on stationary and dynamic process flow simulations. Complementing those activi-
ties, it extends and optimises existing plant concepts (such as for biofuel production) and
develops innovative biorefinery concepts. This also includes multi-criteria assessment
of master concepts, taking into account technical, economic and ecological objectives.
Another area of focus is on the development of efficient gasification processes for de-
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fined synthesis gas qualities and the ongoing development of hydrothermal techniques.
The department also continuously acquires and maintains overview data on the current
state of technological and scientific progress in process engineering for biofuel plants and
biorefineries.

The Biorefineries Department is divided into five working groups:

I I | | |
Biofuels and Fuel characteri-

Il he
Process simulation biorefinery Overall system Synthesis gas

assessment S/ s roduction
technologies test beds 2

Figure 56: The working groups in the Biorefineries Department

Research focus areas

Process simulation
Dr.-Ing. Stefan Rénsch
{stefan.roensch@dbfz.de)

e Stationary process flow simulations for plant planning, life-cycle assessment and
optimisation

* Dynamic process flow simulations for demand-oriented plant control

® Methodology and data to simulate biomass converters (e.g. kinetic measurements)

Biofuels and biorefinery technologies
Dipl.-Ing. Arne Grongroft
(arne.groengroeft@dbfz.de)

e Analysis and optimisation of existing biofuel plants and system components

e Upgrading of biofuel plants to biorefineries, for optimised conversion of biogenic raw
materials into energy source materials and other products

e Development of innovative concepts and technologies to utilise alternative raw material
sources (e.g. lignocellulose, residual products and algae)
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Overall system assessment
Dr.-Ing. Michael Seiffert
{michael.seiffert@dbfz.de)

e Strategy development and policy advice; monitoring

e Assessment of biofuel and biorefinery concepts based on (i) singular criteria
(technology, ecological and economic aspects) and (ii) multi-criteria objectives

® Feasibility studies

e |nitiating and supporting demonstration projects

= - .
1, @ Fuel characterisation / Engine test beds

Dr. rer. nat Sascha Forster

\ {sascha.foerster@dbfz.de)

e Development of methodology and routine analysis of the properties of biomass,
substrates and biofuels, (by-) products and residues

e Use of engine test stands to investigate the behaviour of liquid and gaseous fuels
and resultant emissions

Synthesis gas production
Dr.-Ing. Marco Klemm
{marco.klemm@dbfz.de)

e Component development focused on thermo-chemical processes (e.g. gasification
with gravimetric reaction retorts, catalytic processes with tubular reactor and plate
reactor)

* Analysis and experimental optimisation of biomass gasification (e.g. innovative bio-
mass conditioning methods, multi-stage process control taking into account effects
for gas conditioning and product synthesis)

® Investigating processes and technologies for hydrothermal biomass conversion
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Services and technical equipment
Services

e Feasibility studies

e Plant simulation and evaluation for stand-alone reactors and master concepts

e Laboratory analyses including upgrading of existing and establishment of new meth-
ods (for bio-raw materials, motor fuels, by-products, among others)

* Investigation of the behaviour of biofuels on the engine test stand

e Expert reporting

Technical equipment

Fuel technical centre

The department conducts extensive simulations to
enhance the SNG production chain. To validate those
simulations, the complete production chain - com-
prising gasification, gas purification and methana-
tion - is mapped in the fuel technical centre. For the
purpose, it provides the methanation reactors them-
selves as well as other equipment including a dust
gasifier and a reactor for adsorptive gas purification.
The dust gasifier can be operated at temperatures
up to 1100 °C with air and oxygen as the gasifying
agents. Different biomass dusts including sawdust
and straw dust are being investigated as fuels.

A fixed-bed tubular reactor, a plate reactor and a ki-
netics measuring station are currently installed in
the pilot plant to research into the catalyst-supported
Figure 57: Gas/watervapour dosingof  methanation of synthesis gases. Subjects investigat-
the methanation plant inthe DBFZfuel ¢4 jnciude reaction kinetics, response to unusual and
technical centre fluctuating synthesis gas qualities, data collection for

reactor upgrading, as well as endurance tests with
commercial and innovative catalytic converters, such as in relation to toxicity and coking.
A unique feature is the broad temperature and pressure window (max. 850 °C, 60 bar) in
which the reactors can be operated.

A stirred-tank reactor (max. 300° C, 200 bar) and a tubular reactor (max. 400° C, 200 bar)
are operated to investigate hydrothermal processes. Research subjects are carbonisation,
multi-stage liquefaction and, in future, gas generation. Other apparatus is operated to com-
plement and validate plant simulations. An isothermal tubular reactor is used to determine
the reaction kinetics of catalytic gas phase reactions, while a dust gasification plant pro-
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duces tar-free synthesis gases from biogenic residues. A test bed to obtain characteristic
data for fixed-bed gasification is also under construction. The facilities for researching the
production by fermentation of fuels are being expanded. The aim is to investigate different
fermentation substrates as well as micro-organisms and associated processing technolo-
gies on flexible apparatus.

Engine test bed

In response to the increasing complexity of demands placed on engine fuels, the DBFZ
commissioned a single cylinder test bed for scientific tasks. The primary goal of the test
bed is to test new-style renewable-based fuels in combustion engines. Specifically, the
single cylinder research engine is used to test thermodynamic correlations (such as power
output and consumption), legally limited and unlimited untreated emissions, the mate-
rial compatibility of the fuel system, engine oil dilution and the application of exhaust gas
aftertreatment systems in terms of the fuel. A variety of different measurement and ana-
lytical techniques are used. Exhaust emissions can be measured by FTIR spectrometer,
smoke meter, PMD, FID, lambda meter and NDIR. The combustion process is analysed by
high-pressure indication, with online visualization. The modular design of the test bed also
enables typical engine characteristics such as the rail pressure, supercharged air pres-
sure, engine oil temperature and coolant temperature to be freely configured. The existing
engine is currently capable of analysing diesel and diesel substitutes.

Analytical lab

The analytical lab investigates the chemical
composition of liquid engine fuels and solid
fuels, biogas substrates, by-products and
residual products, ashes, filtration dusts
and waste water in order to assess the pos-
sibilities for use of the various biomasses.
The lab is equipped with: a Karl Fischer
headspace titrator; two bomb calorimeters;
a Stabinger viscometer; an ion chromatog-
raphy; a voltammetric measuring place; an
elementary analysis system; EC/OC; ICP-
OES; a flash point analyser; a copper corro-
sion test; two microwave digestion systems;
a freeze drying equipment; and a distillation
system. Analysis is carried out in accord-
ance with commonly applied standards and
based on a problem-oriented methodology.
The lab offers the following services: fuel
analytics and analysis of biogas substrates/
nutrients
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Figure 58: Work in the DBFZ analytical lab
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Reference projects

Integrated recycling plant and strategy for municipal biomass -
HTC Hallesche Wasser und Stadtwirtschaft

The situation regarding supplies to bioenergy plants of energy sources such as wood is
characterised by steadily rising competition. Conversely, large amounts of municipal bio-
genic residual and waste products have to date remained unused as energy sources. In the
joint project ,Integrated recycling plant and strategy for municipal biomass - HTC Halle-
sche Wasser und Stadtwirtschaft”, DBFZ and Hallesche Wasser und Stadtwirtschaft (HWS)
GmbH, a municipal utility of the town of Halle, are jointly investigating the production and
supply of alternative biogenic solid fuels based on the recovery and efficient use of munici-
pal biogenic residual products by hydrothermal carbonisation (HTC). The aims of the project
are to construct an HTC demonstration plant and create an optimised recycling strategy for
municipal biogenic residual products based on HTC. The concept will be transferable to a
large number of municipal and non-municipal waste management corporations based on
the comparability of the material fractions. In addition to HTC of biogenic residual products,
the research project is also focused on use of the produced HTC chars to generate energy
in small-scale furnaces and on technical, economic and ecological evaluation of the inte-
grated recycling concept. The project, which is running from December 1, 2010 to August
31, 2014, is being sponsored by the Federal Ministry for the Environment, Nature Conser-
vation, Building and Nuclear Safety (BMUB) as part of its programme to promote research
and development in the climate-efficient optimisation of biomass energy use.

HTC is a thermo-chemical conversion process which takes place in hot pressurised water
as the reaction medium. HTC works at a temperature of 160 to 250 °C and a pressure of 6
to 40 bar. The reaction takes several hours. Its product is an HTC char which in its chemi-
cal and fuel properties lies between wood and lignite. Based on the work in the aqueous
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Figure 59: Change in composition of biogenic residual products in HTC
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Figure 60: Opening
of the HTC plantin
Halle-Lochau

(July 1%, 2013)
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phase, primarily wet but hard to biodegrade biomasses, which are only suitable to a limited
extent for conventional applications in incineration, gasification, pyrolysis and biogas pro-
duction, are suitable as feedstock for HTC. HTC thus offers the possibility to utilise this
potential comprising previously largely unused biogenic residual products such as biogenic
municipal waste, fermentation residues, horticultural and agricultural residual products,
residues from the food industry and, in particular, sewage sludge, for efficient energy use.

In order to determine the availability and quality of the biogenic residual product flows
(municipal greencut, biowaste and fermentation residues), the material flows were tested
over a period of one year and their chemical and fuel properties analysed. Complement-
ing those activities, the DBFZ conducted extensive laboratory experiments to assess the
suitability of the aforementioned material flows for HTC and investigate the influence of the
process parameters on the carbonisation process. This involved carbonising the biogenic
residual products in a laboratory autoclave. The solid phase, designated HTC char, and the
liquid and gas phases of HTC were characterised chemically and in terms of their technical
fuel properties.

As a result of the testing, the seasonal fluctuations in chemical and technical fuel proper-
ties of the material flows could be mapped. The annual quantities produced were also
documented. The HTC laboratory experiments showed that for all three material fractions
investigated the carbon content - and thus the calorific value - could be increased by
HTC. They were additionally able to determine the influence of the process parameters
of retention time and temperature on carbonisation, among other methods based on the
characteristic values of mass yield, carbon increase and increase in calorific value, as well
as determining the energy efficiency of HTC. Building on the laboratory experiments, the
material and energy flows of the planned demonstration plant could be estimated and the
results applied for plant planning.
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On July 1%, 2013 a major milestone was marked. The demonstration plant was officially
commissioned into operation in the presence of politicians, practice partners and media
representatives at the Halle-Lochau landfill site (Figure 60). The HTC plant will be inte-
grated into HWS's existing recycling lines, and is planned in future to convert 2,500 tonnes
of municipal greencut a year into biogenic solid fuel by HTC.

In the remaining project runtime, the DBFZ will be supporting its municipal project part-
ner in optimising plant operations, technically evaluating the conditioning and energy use
of the HTC char in the DBFZ's combustion lab, and assessing the recycling concept eco-
nomically and based on its greenhouse gas emissions in ecological terms compared to the
existing concept.

Contact:
Dr.-Ing. Marco Klemm (marco.klemm@dbfz.de)
Dipl. -Ing. Andreas Clemens (andreas.clemens@dbfz.de)

Concept development for marketable SNG production

Background. A key challenge in restructuring energy supply lies in the cost-effective avoid-
ance of greenhouse gas emissions. The use of biomass for the thermo-chemical genera-
tion of biomethane and synthetic natural gas (SNG) as a substitute for natural gas offers a
possibility to reduce emissions. After production, SNG can be fed into the existing natural
gas grid, stored there, distributed, and used in efficient CHP (combined heat and power)
plants as fuel or to generate heat. The production process - comprising biomass pre-treat-
ment, gasification, gas purification, methanation and raw SNG conditioning - promises to
deliver high methane yields allied to low greenhouse gas emissions.

Figure 61: Gasification of
wood dust at the DBFZ




Problem. The process of conversion from biomass to SNG is currently in the development
phase. The following main obstacles currently exist to market launch of the technology in
Germany in the short term:

e SNG production plants are currently highly complex in process engineering terms, and
are typically designed in sizes with gas capacity of around 20 MW SNG. Consequently,
the processes entail (for biomass conversion plants) high levels of capital investment.
A further problematic aspect of such plant sizes - alongside logistical challenges in
fuel procurement - is the efficient use of process waste heat in the Megawatt range.

e At present, SNG production plant are technically tied to specific high-grade fuels
(such as wood chip and pellets). The economic viability of the plants is thus dictated
by the prices of a small number of fuels.

Aims. The aim of the project is therefore to develop a plant concept for the production of
SNG based on fundamental experimental and simulation-aided analyses. The concept is
intended not to be subject to the aforementioned obstacles to market launch, and so be
feasible for construction in Germany in the short term.

Solution. With a view to the project aims cited, a solution is proposed (Figure 62) whereby
a concept design will be drafted, developed by simulation and experimentation, and sub-
sequently assessed.

The basic concept design will be based on extensive research, ensuring that weakspots are
avoided and the advantages of existing concept approaches are utilised. The subsequent
simulation to develop the concept design will provide an outline specification of relevant
plant components as well as supporting the planned experiments. The experimental de-
velopment of the concept design (Figure 61) is divided into gasification and methanation
phases, and will focus on specific issues identified as the causes of existing obstacles to

WP1:
Concept draft
Simulation Experiments
WP2: WP3: WP4:
= Improvement of Improvement of
(I:?r?égv:gg;tt gf concept draft by concept draft by
rocesspsimulati();n gasification methanation
P experiments experiments
WP5:
Concept assessment

© DBFZ 2013

Figure 62: Overview of project methodology
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market launch (such as tar conversion rate in the gasifier and catalyst operation time of the
methanation process). A final economic viability and ecological sustainability assessment
will subject the work results to critical review. This will also point the way to the downstream
steps required, and help avoid errors in development.

Contact:
Dr.-Ing. Stefan Ronsch (stefan.roensch@dbfz.de)

Hy-NOW: Evaluation of the processes and technologies for producing hydrogen
based on biomass

Conversion of biomass is regarded as a key option for the future supply of sustainably
produced hydrogen to the mobility sector. The “Hy-NOW” study, sponsored as part of the
hydrogen and fuel cell technology National Innovation Programme (NIP), evaluated vari-
ous methods and technologies suitable for producing hydrogen based on biomass. This
includes thermo-chemical methods, such as gasification of solid biomass or vapour refor-
mation of biogas, as well as methods using micro-organisms, such as biomass digestion to
create hydrogen or splitting of water into hydrogen and oxygen.

Following a basic classification of all suitable options, three methods were selected which
appear promising for short- to medium-term implementation in a demonstration plant.

Figure 63: Hydrogen based on biomass - fuel of the future?
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Plant and supply concepts were subsequently designed for them and subjected to detailed
analysis. Two of the plant concepts investigated are based on fluidised bed gasification
(concepts 1 and 2), while a third is based on the vapour reformation of biogas (concept
3). The respective outputs are 270 kg/h H, for concept 1, 90 kg/h H, for concept 2 and
180 kg/h H, for concept 3. The detailed analysis assessed the plant and supply concepts
in technical, economic and ecological terms. Raw material availability was analysed in ad-
vance.

It was shown that adequate raw materials are available for a demonstration project imple-
menting the three concepts investigated. However, the existing raw material potential in
Germany is largely already taken up by other applications, so thorough location planning
giving special consideration to regional or local raw material availability is essential. Ad-
vantages for gasification-based plant concepts were identified in relation to raw material
availability however.

The technical assessment reveals disadvantages for the digestion-based plant concept
3 in terms of efficiency. Taking into account energy use assessment criteria, gasification-
based methods appear more advantageous, as they are generally characterised by lower
losses - especially at higher plant outputs.
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Figure 64: Greenhouse gas emissions and reduction potential
of the biohydrogen concepts investigated
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The gasification-based plant concept 1 entails specific costs for hydrogen production of 7.1
EUR/kg H, on a similar level to the digestion-based plant concept 3 (6.5 EUR/kg H,). The
likewise gasification-based plant concept 2 is approximately 30 % higher (9.1 EUR/kg H,)
owing to the plant size. In total, however, 30 to 40 % of the production and supply costs are
incurred by hydrogen distribution.

The life-cycle assessment demonstrates the major influence of hydrogen distribution on
emissions, energy input and reduction of greenhouse gas emission potential. The use of
electric power to condense the hydrogen is the main factor in this. In converting the raw ma-
terial into hydrogen, the differences in terms of life-cycle assessment are minor. There are
differences, however, in raw material supply. For the gasification-based concepts, logging
residues are assumed as the input material, whereas for the substrate of the digestion-
based concept 60 % regrowable resources are assumed. This means that the gasification-
based concepts attain the target specified for biofuels as from 2017 of 50 % greenhouse
gas emissions reduction as opposed to digestion-based hydrogen production. The higher
rates of renewable energy use in the (future) power mix will cut the greenhouse gas emis-
sions of all three concepts significantly, so that the gasification-based plant concepts will
also be able to meet the greenhouse gas emission reduction target from 2018 onwards.

Contact:
Dipl. Wi. Ing. Konstantin Zech (konstantin.zech@dbfz.de)
Dr.-Ing. Franziska Muller-Langer (franziska.mueller-langer@dbfz.de)




“The world of science is becoming ever more complex and dynamic. Good management
is therefore a key factor in the success of scientific establishments looking to survive and
prosper in the international competitive environment.” (Dr. Nikolaus Blum, Commercial Di-

rector of the Helmholtz Centre Munich)

Figure 65: Heads of the DBFZ executive
support team

Research Coordination

In mid-2012 the DBFZ established an
executive support team reporting directly
to the scientific management. The Re-
search, Innovation and International co-
ordinators work closely with the research
departments to utilise synergies in stra-
tegic research and project management,
consortium creation and internationalisa-
tion for the entire research centre. The
areas of focus of the Executive Support
Team together with a review of activities
in 2013 are presented in the following.

The Research Coordination acts as an interface between the scientists in the various work-
ing groups and departments and with the Scientific Managing Director. The Research Coor-
dinaton supports links among scientists between the disciplines and research departments,
and so helps to utilise synergies and promote expertise in-house. The main duties of the
Research Coordinator, Dr. rer. nat. Elena H. Angelova, include:

® Monitoring and evaluating national and international invitations to tender for sponsor-
ship programmes and contract research information conforming substantively and
methodologically to the research topics and approaches identified and documented
in advance within the DBFZ. The Research Coordinator also advises and supports the
scientist across all departments in devising and implementing application submis-

sions.

e Coordination of information exchange and reporting on the research activities of the
DBFZ to its institutional sponsor, the BMEL, the Research Advisory Council and the
public at large (in cooperation with the Press and Public Relations department).

e Optimising the DBFZ's scientific management and quality assurance based on good
scientific practice. Monitoring of medium- and long-term research planning and de-
sign and implementation of quality assurance procedures (including documenting sci-
entific outputs based on performance indicators and in-house research conferences).
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® Preparing, organising and supervising internal and external evaluations and
supporting the Research Advisory Council.

* Implementing the doctoral programme and supporting the DBFZ‘s doctoral
candidates.

The Research Coordination is also responsible for collating and evaluating the DBFZ's
scientific data; supporting the management in conducting in-house conferences; evaluat-
ing the work of the departments and their research success, including by external compari-
son with similar research departments.

2013 activities

The main task in 2013 was supporting the evaluation of the DBFZ by the German Council of
Science and Humanities (Wissenschaftsrat). In April, the Research Coordination submitted
a 230-page report which served as the basis for the two-day inspection visit by the expert
assessors in September 2013. The final assessment of the Wissenschaftsrat is expected
in April 2014.

In relation to research financing, the main focus was on advising DBFZ's scientists on the
changes and new requirements in the course of restructuring of the HORIZON 2020 Euro-
pean research programme. The Research Coordination conducted both interdepartmental
and departmental information events in the third quarter of 2013.

Figure 66: Participants in the doctoral candidates’ meeting at the DBFZ



As part of the administration department’s role in promoting doctoral work, in third quarter
2013 the Research Coordinator supported the scientific interchange between the doctoral
candidates and their supervisors. To that end, a doctoral candidates‘ seminar was held in
the Spring of 2013 at which 11 ongoing doctoral projects were presented and discussed.
The next doctoral candidates' seminar is scheduled for March 2014.

Since mid-2013 the Research Coordinator has been managing the restructuring and opti-
misation of knowledge management at the DBFZ. The object of this is to aid the recording,
administration and documentation of the results of the DBFZ‘s work, such as by way of
publications, project reports, presentations and position papers; to assure better access
for all staff, and to ensure that results are publicised effectively. The Research Coordina-
tor is also supporting the planning and organisation of the DBFZ annual conference “From
Science to Business”. The annual conference will be held on October 15t/2" 2014 at the
Villa Ida media campus in Leipzig-Gohlis. All information on this event can be found on the
Internet at: www.dbfz.de/jahrestagung

Contact:
Dr. rer. nat. Elena H. Angelova
{elena.angelova@dbfz.de)

Coordinator for international affairs

The use of biomass as an energy source is steadily growing in importance in many coun-
tries. Against a background especially of increasingly scarce (and expensive) fossil fuels
(particularly petroleum) and the predicted climate change, the use of biomass to provide
energy is becoming a focus of efforts to restructure the energy mix. Major countries such
as China, Brazil and Russia have enormous potential for biomass use which to date has
been largely unused however. The reasons for this lie, firstly, in the absences of the neces-
sary political and economic framework conditions, but also in a lack of know-how, outdated
technologies, inadequate training of staff and scientists, and insufficient international net-
working.

The task of the Coordinator of International Knowledge and Technology Transfer, Dr. rer.
pol. Sven Schaller, is - against that background - to make the accumulated expertise of
the DBFZ accessible to interested partners worldwide through joint research projects,
exchange of doctoral candidates and reciprocal research secondments (working in close
cooperation with the Research Coordinator). A further task of the International executive
support team is to support and selectively expand the established international network.
This work also includes proposing and arranging reciprocal visits by decision-makers, and
organising international workshops and conferences.
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2013 activities

One of the highlights was the International Biomass Conference held on June 5" to 7',
2013 in Leipzig. Focusing on Brazil as its keynote subject, the conference promoted inter-
change between science, business and public-sector administration in relation to three key
aspects of biomass use: biorefinery concepts; biogas and biomethane; and the sustain-
ability of bioenergy.

A series of conferences in Bonn and Rio de Janeiro helped strengthen links with Brazil and
establish new partnerships which bore fruit in numerous (approved) projects (iNOPA). The
strength of German development cooperation efforts in Brazil made it possible to utilise
contacts there for GIZ projects (DKTI). The DBFZ is now consulted as an official expert
agency in Brazil. Links with other countries in South America are also beginning to bear
fruit. Joint project ideas with partners in Chile, Mexico and Peru were developed and are
scheduled to be implemented in early 2014. In North America (specifically in Canada),
projects are likewise being launched, while a delegation of DBFZ scientists to the USA has
put out some initial feelers and established links.

On the other side of the world, in Asia, China remains a focus. The DBFZ is a key contributor
to a feasibility study on the creation of a Chinese-German biogas research and develop-
ment centre. Excellent links with China also exist through the Scientific Managing Direc-
tor. Relations with Japan have also been intensified. Numerous meetings with ministers,
scientists and embassy staff laid the foundations for closer collaboration in 2014 aimed at
establishing Japan as a keynote region for our international activities.

Contact:
Dr. rer. pol. Sven Schaller
{sven.schaller@dbfz.de)
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Coordinator for Innovation

The rapid implementation of the scientific results obtained by the DBFZ and its partner
into marketable products, processes and services is supported and coordinated by the Co-
ordinator for Innovation, Dipl. Holzwirt Romann Glowacki. His administration department
establishes network links among partners in the fields of industry, finance and applied
bioenergy research, as well as involving public-sector administration. One of the key tasks
of the Coordinator for Innovation is to consolidate and utilise competencies along the in-
novation chain in order to create an environment which promotes innovation. The networks
are created in close cooperation with regional and trans-regional cluster structures within
the energy and environmental sectors. In this way the DBFZ's research infrastructure is
integrated into those networks. The innovation structures are converged in the Bioenergy
Innovation Centre, opened in 2013.

The key task of the Coordinator for Innovation is to build innovation structures:

* Interlinking research establishments, businesses in the bioenergy sector and other
key players

® Building, demonstrating and institutionalising such network structures

e Regular network meetings

e Coordinating patents

e International networking in innovation management

e Supporting hive-offs and new business start-ups as well as company relocation

® Integration into other clusters, such as the BioEconomy Leadership Cluster

e Realisation of financing options for innovation processes

Its development will be driven from within the environment of the DBFZ. Principal com-
ponents are the bioenergy network comprising businesses and research establishments
around the region; nascent trans-regional networking; the establishment of fruitful links
and trust-based collaboration with the municipal authorities; economic promotion through
the Energy & Environment Network; as well as international components such as through
the TREC (Transregional Renewable Energy Cluster) project.

Figure 68: Official opening of the
Bioenergy Innovation Centre on

| |
- | September 16", 2013




2013 activities

In cooperation with the management organisation of the energy and environmental tech-
nology cluster of the Leipzig region ,,Netzwerk Energie & Umwelt e.V.“ (NEU), the Bioenergy
Innovation Centre was opened on the DBFZ site on September 16™", 2013. Its aim is to en-
able interested companies to establish a presence in the direct surroundings of the DBFZ
and to benefit from their proximity to the research centre, the city of Leipzig as an energy
trading exchange, and the local energy and sustainability research establishments. It will
be complemented by a climate promoting the establishment and relocation of businesses
and backed by local specialists in entrepreneurship, innovation and knowledge transfer
research. The objective is to speed up innovation processes (from the idea through to mar-
ket launch) especially for small and medium-sized enterprises. The Innovation Centre will
serve as an incubator for hived-off and newly established businesses, offering a platform
integrated into bioenergy networks.

During 2013 the department also prepared pat-
enting procedures, proposed projects with com-
panies, brokered contacts from the networks and
promoted the DBFZ in the Saxony region as an
expert consulting and cooperation partner. Coor-
BioEconomy Cluster dinating en.ergy—related subjects, Tche Coordinator
for Innovation also serves as an interface to the
Figure 69: BioEconomy Leadership Cluster BMBF-sponsored BioEconomy Leadership Cluster.

Networking will be expanded further during 2014: regionally, trans-regionally and interna-
tionally in south eastern Europe. In addition to patenting procedures, hive-offs from the
DBFZ will be supported. Also, the new Bioenergy Innovation Centre will be intensifying its
work and taking in more tenants.

More Information (german):
http://www.dbfz.de/web/forschung/kooperationen.html
http://www.innovationszentrum-bioenergie.de/
http://www.energiemetropole-leipzig.de/index.php/bioenergie.html

Contact:
Dipl. Holzwirt Romann Glowacki
{romann.glowacki@dbfz.de)
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General Management

Scientific Managing
Director

Prof. Dr. mont. Michael Nelles
Phone: +49 (0)341 2434-112
E-Mail: michael.nelles@dbfz.de

Heads of Departments

Department

Head of Bioenergy Systems

Prof. Dr.-Ing. Daniela Thran
Phone: +49 (0)341 2434-435
E-Mail: daniela.thraen@dbfz.de

Head of Thermo-chemical
Conversion Department

l -
1 Administrative

=y
‘V. Managing Director

Dipl.-Kfm. (FH), LL.M. Daniel Mayer
Phone: +49 (0)341 2434-112
E-Mail: daniel.mayer@dbfz.de

Head of Biochemical
Conversion Department

D

Dr.-Ing. Jan Liebetrau
Phone: +49 (0)341 2434-716
E-Mail: jan.liebetrau@dbfz.de

Head of Biorefineries
Department

Dr.-Ing. Volker Lenz
Phone: +49 (0)341 2434-450
E-Mail: volker.lenz@dbfz.de

Competence Group Leaders

Biomethane

Dr.-Ing. Michael Seiffert
Phone.: +49 (0)341 2434-445
E-Mail: michael.seiffert@dbfz.de

Demand-Driven
Bioenergy Supply
Focus

Bioenergy Systems

Dr.-Ing. Franziska Miiller-Langer
Phone: +49 (0)341 2434-423
E-Mail: franziska.mueller-langer@dbfz.de

Biomethane

Dipl. -Volksw. Marcus Trommler
Phone: +49 (0)341 2434-548
E-Mail: marcus.trommler@dbfz.de

Demand-Driven
Bioenergy Supply
Schwerpunkt
Bioenergietechnik

Dr.-Ing. Nora Szarka
Phone: +49 (0)341 2434-489
E-Mail: nora.szarka@dbfz.de

Dr.-Ing. Andreas Ortwein
Phone: +49 (0)341 2434-556
E-Mail: andreas.ortwein@dbfz.de
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Below the most important publications from 2013 are
listed to show the current working areas of the DBFZ. The
language of the title reflects the language of the publi-
cation.

Book publications

Bockreis, A.; Faulstich, M.; Flamme, S.; Kranert, M.; Nelles,
M. (Hrsg.): Tagungsband zum 3. Wissenschaftskongress
Abfall- und Ressourcenwirtschaft der Deutschen Gesell-
schaft fur Abfallwirtschaft (DGAW), 21./22. Marz 2013,
S. 1-302, Stuttgart 2013 - ISBN: 978-3-9815546-0-1.

Flamme, S.; Gallenkemper, B.; Gellenbeck, K.; Rotter, S.;
Kranert, M.; Nelles, M. (Hrsg.): Tagungsband zu den 13.
Miinsteraner Abfallwirtschaftstagen, 19./20. Februar
2013, S. 1-416, Munster 2013 - ISBN: 978-3-9811142-
3-2.

Giersdorf, J.: Politics and Economics of Ethanol and Biodie-
sel Production and Consumption in Brazil (DBFZ-Report
Nr. 15), Leipzig 2013 - ISSN: 2190-7943.

Lenz, V., Thran, D., Pfeiffer, D. (Hrsg.): Messmethoden-
sammlung Feinstaub: Methodenvorschlage zur Fein-
stauberfassung an Feuerungsanlagen fiir feste biogene
Brennstoffe - Arbeitsversion. Schriftenreihe des BMU-
Férderprogramms ,Energetische Biomassenutzung®, Bd.
8, Leipzig 2013 - ISSN: 2192-1806.

Nelles, M. (Hrsg): Tagungsband zum 7. Rostocker Bioener-
gieforum, 20./21. Juni 2013, S. 1-543, Rostock 2013
- ISBN: 978-3-86009-207-1.

Nelles, M. (Hrsg.): Entwicklung eines sektoralen Ansatzes
zum Aufbau von nachhaltigen Abfallwirtschaftssystemen
in Entwicklungslandern vor dem Hintergrund von Klima-
wandel und Ressourcenverknappung. Schriftenreihe
Umweltingenieurwesen (ASW Beitrége), Band 35, Dis-
sertation Wolfgang Pfaff-Simoneit, 156 Seiten - ISBN:
978-3-86009-203-3.

Nelles, M. (Hrsg.): Modellierung und Simulation der Ge-
werbeabfallaufbereitung vor dem Hintergrund der Out-
putqualitat, der Kosteneffizienz und der Klimabilanz.
Schriftenreihe Umweltingenieurwesen (ASW Beitrage),
Band 37, Dissertation Markus Helftewes, erschienen im
Oktober 2013, 166 Seiten - ISBN: 978-3-86009-402-0.

Nelles, M. (Hrsg.): Optimierung der Verarbeitungs-, Ge-
brauchs- und Entsorgungseigenschaften eines natur-
faserverstarkten Kunststoffes unter Berlicksichtigung
automobiler Anforderungen. Schriftenreihe Umweltinge-
nieurwesen (ASW Beitrage), Band 39, Dissertation Peter
Helmke, erschienen im November 2013, 168 Seiten -
ISBN: 978-3-86009-404-4.

Petrick, I.; Dombrowski, L.; Dittrich, C.; Szepietowska-Nelz,
A.; Krahl, I.; Kroger, M.; Beckert, T.; Kuchling, T.; Kureti,
S.; Endisch, M.; Strzodka, M.; Koschmann, M.: Stoffliche
und energetische Nutzung von Mikroalgen, Freiberger
Forschungsheft A 911 - ISBN 978-3-86012-466-6.

Petrick, I.; Kroger, M.; Kuchling, T.; Beckert, T.; Dombrows-
ki, L.; Kureti, S.: Algae Biorefinery - Material and energy
use of algae (DBFZ Report Nr. 16), Leipzig 2013 - ISSN:
2190-7943.

Renjie, D.; Raninger, B.; Nelles, M.; Yingkuan, W. (Eds.):
Biogas Engineering and Application, Volume 3, p. 1-350
- ISBN: 978-7-5655-0751-9.

Sauter, P.; Thrén, D.; Billig, E.; Dohling, F.; Pilz, A.; Brosows-
ki, A.; Kirsten, C.; Bosch, J.; Blichner, D.; Majer, S.; Weller,
N.; Witt, J., Seidenberger, T.; Schicketanz, S.; Peters, W.;
Lochmann, Y.; Prochnow, A.: Griinlandenergie Havelland

- Entwicklung von Ubertragbaren Konzepten zur natur-
vertraglichen energetischen Nutzung von Gras und Schilf
am Beispiel der Region Havelland (DBFZ Report Nr. 17),
Leipzig 2013 - ISSN: 2190-7943.

Stecher, K.; Brosowski, A.; Thran, D.: Biomass Potential in
Africa - Report was prepared by Deutsches Biomasse-
forschungszentrum gGmbH (DBFZ) for the International
Renewable Energy Agency (IRENA), Leipzig 2013.

Thran, D.; Pfeiffer, D. (Hrsg.): Effizient, umweltvertraglich,
dezentral - Neue Konzepte fiir die Nutzung von bioge-
nen Festbrennstoffen, Teil 1. Schriftenreihe des BMU-
Forderprogramms ,Energetische Biomassenutzung®, Bd.
12, Leipzig 2013 - ISSN: 2192-1806.

Thrén, D.; Pfeiffer, D. (Hrsg.): Griinlandenergie - Pra-
xishinweise flr die Entwicklung von Gras und Schilf
basierten Nutzungskonzepten zur Energiegewinnung.
Schriftenreihe des BMU-Forderprogramms ,Energeti-
sche Biomassenutzung®, Bd. 10, Leipzig 2013 - ISSN:
2192-1806.

Thrén, D.; Pfeiffer, D. (Hrsg.): Alternative Verfahren zur Her-
stellung von Biokraftstoffen aus Reststoffen. Schriften-
reihe des BMU-Forderprogramms ,Energetische Biomas-
senutzung*, Bd. 13, Leipzig 2013 - ISSN: 2192-1806.

Thran, D.; Pfeiffer, D. (Hrsg.): Flyerbook Biogas - Emissi-
onsminderung und Effizienzsteigerung in Biogasanlagen,
Leipzig 2013.

Thrén, D.; Pfeiffer, D. (Hrsg.): Konferenzband Energetische
Biomassenutzung - Neue Technologien und Konzepte
furr die Bioenergie der Zukunft. Schriftenreihe des BMU-
Forderprogramms ,Energetische Biomassenutzung*, Bd.
9, Leipzig 2013 - ISSN: 2192-1806.

Thran, D.; Pfeiffer, D. (Hrsg.): Festschrift. Konferenz 5 Jah-
re BMU-Férderprogramm ,Energetische Biomassenut-
zung“: Wege zur effizienten Bioenergie (Schriftenreihe
des BMU-Forderprogramms , Energetische Biomassenut-
zung*, Band 15), Leipzig 2013 - ISSN: 2192-1806 (in
Vorbereitung).

Thrén, D.; Pfeiffer, D.; Adler, P.; Brosowski, A.; Fischer, E.;
Herrmann, A.; Majer, S.; Oehmichen, K.; Schmersahl, R.;
Schroder, T.; Stecher, K.; Stinner, W.; Zeller, V.; Zeymer,
M.: Methodenhandbuch - Stoffstromorientierte Bilan-
zierung der Klimagaseffekte“. Schriftenreihe des BMU-
Forderprogramms ,Energetische Biomassenutzung*, Bd.
4, Leipzig 2013 - ISSN: 2192-1806.

Thréan, D.; Bruckner, T.; Gawel, E.; Hollander, R.; (Hrsg.):
Studies in Infrastructure and Resources Management.
Bd. 4., Logos Verlag Berlin GmbH, Berlin 2013 - ISBN:
978-3-8325-3485-1.

Wong, J., Tyagi, R., Nelles, M., Selvan, A. (Eds.): Conference
Proceedings of the International Conference on Solid
Waste 2013, 5%-9" May 2013, Hong Kong Special Ad-
ministrative Region, P.R. China 2013, p. 1-360 - ISBN:
978-988-19988-5-9.

Wong, J.; Tyagi, R.; Nelles, M.; Selvan, A. (Eds.): Abstract
Book of the International Conference on Solid Waste
2013, 59" May 2013, Hong Kong Special Administra-
tive Region, P.R. China 2013, p. 1-1040 - ISBN: 978-
988-19988-5-9.

Zeymer, M.; Herrmann, A.; Oehmichen, K.; Schmersahl, R.;
Schneider, R.; Heidecke, P.; He, L.; Volz, F.: Kleintechni-
sche Biomassevergasung - Option fur eine nachhaltige
und dezentrale Energieversorgung (DBFZ Report Nr. 18),
Leipzig 2013 - ISSN: 2190-7943.
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Graf, F., Koppel, W.; Liebetrau, J.; Daniel-Gromke, J.;
Scholwin, F.; Wolf, D.; Vogel, A.; Scherello, A.: “Mess-
programme und Betriebserfahrungen ‘Biogaserzeu-
gung und -aufbereitung’”. In: Biogas, Erzeugung, Aufbe-
reitung, Einspeisung, 313-370. 2" ed. DIV Deutscher
Industrieverlag GmbH, 2013.

Holzhammer, U.; Nelles, M.; Scholwin, F.: Auswirkungen
der flexiblen Stromproduktion aus Biogas auf den
konventionellen Kraftwerkspark und dessen CO,-Emis-
sionen. In: Kern, M.; Raussen, T. (Hrsg.): Optimierte
Erfassung und Verwertung von Bioabfall, Reihe Witzen-
hausen-Institut, Neues aus Forschung und Praxis, S.
145-167 - ISBN: 3-928673-65-3.

Ingolf, P.; Dombrowski, L.; Dittrich, C.; Szepietowska-
Nelz, A.; Krahl, I.; Kroger, M.; Beckert, T.; Kuchling, T.;
Kureti, S.; Endisch, M.; Strzodka, M.; Koschmann, M.:
Stoffliche und energetische Nutzung von Mikroalgen.
Freiberger Forschungsheft A 911, 2013 - ISBN 978-
3-86012-466-6.

Kaltschmitt, M.; Hennig, C.; Witt, J.: Introduction - Ein-
leitung. In: Stefan Déring (Hrsg.): Power from Pellets
- Technology and Applications, Springer-Verlag GmbH,
Berlin Heidelberg 2013, S. 1-11 - ISBN: 978-3-642-
19961-5.

Ketelsen, K.; Nelles, M.: ,MBA-Anlagen - Stand, Entwick-
lung und Perspektiven®, Beitrag im Recycling Almanach
2013, Jahresausgabe des Recycling Magazins, S. 36—
39 - ISBN: 978-3-936506-40-2.

Majer, S.; Oehmichen, K.: Umwelteffekte der Biogas-
produktion. In: Graf, F.; Bajohr, S. (Hrsg.): Biogas:
Erzeugung - Aufbereitung - Einspeisung, 2. Auflage,
Oldenbourg Industrieverlag GmbH, Miinchen 2013, S.
371-394 - ISBN: 978-3835-633-636.

Mdller-Langer, F., Grongroft, A., Majer, S., O‘Keeffe, S.,
Klemm, M.: Options for Biofuel Production - Status and
Perspectives. In: Stolten, D., Scherer, V. (Eds): Transi-
tion to Renewable Energy Systems, Wiley-VCH Verlag
GmbH & Co. KG, Weinheim 2013, p. 523-553 (doi:
10.1002/9783527673872.ch26).

Nelles, M.; Scholwin, F.: Energy flows in biogas plants:
analysis and implications for plant design. In: The bio-
gas handbook: Science, production and applications,
Edited by A Wellinger, Nova Energie, Switzerland, J
Murphy, University College Cork, Ireland and D Baxter,
Institute for Energy (IE), Joint Research Centre (JRC),
The Netherlands, p. 212-227 - ISBN-13: 978-0-
85709-498-8.

Nelles, M.; Scholwin, F.: Biogas in Germany - status and
challenges for research & development. In: Renjie, D.;
Raninger, B.; Nelles, M.; Yingkuan, W. (Eds.): Biogas En-
gineering and Application, Volume 3, p. 8-17 (german
and chinese) - ISBN: 978-7-5655-0751-9.

Nelles, M.: Mechanisch-biologische Abfallbehandlung in
Deutschland - Entwicklung, Status und Ausblick. In:
Thome-Kozmiensky, K.J. and Pomberger, R. (Eds.): ,0.
Universitéatsprofessor Dr. Karl E. Lorber - Festschrift zur
Emeritierung”. TK Verlag Karl Thome-Kozmiensky, Neu-
ruppin 2013, S. 191-199 - ISBN: 978-3-944310-03-9.

Nelles, M.; Thran, D.; Glowacki, R.: Multitalent Biomas-
se. In: Mohr, R.; Utikal, H. (Hrsg.): Zukunft Chemie.
Perspektiven auf die Welt von morgen (150 Jahre In-
dustriestandort Hochst), S. 124-127 - ISBN: 978-3-
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89981-788-1.

Rensberg, N.; Witt, J.: Biomass Types for Pellet Pro-
duction. In: Stefan Déring (Hrsg.): Power from Pellets:
Technology and Applications, Springer-Verlag GmbH,
Berlin Heidelberg 2013, S. 13-30 - ISBN: 978-3-642-
19961-5.

Scholwin, F.; Schumacher, B.: Biogas-Prozess und Bio-
gasertrage. In: Management von Biogasprojekten
- Rechtliche, technische und wirtschaftliche Aspekte,
Springer-Verlag GmbH, Berlin Heidelberg 2013, S.
225-231 - ISBN: 978-3-642-20955-0.

Scholwin, F.; Schumacher, B.; Liebetrau, J.; Rensberg,
N.; Nelles, M.; Morscheck, G.; Schiich, A.; Engler, N.:
Betriebserfahrungen. In: Management von Biogaspro-
jekten - Rechtliche, technische und wirtschaftliche As-
pekte, Springer-Verlag GmbH, Berlin Heidelberg 2013,
S.274-303 - ISBN: 978-3-642-20955-0.

Schich, A.; Nelles, M.: Mecklenburg-Vorpommern
auf dem Weg zum Bioenergieland. In: VSR-Verlag
- Satz und Repro GmbH (Hrsg.): Umweltreport, Jg.
2013/2014, S. 39-40, Leipzig 2013.

Seiffert, M.; Ronsch, S.: Biosynthetic Natural Gas. In: Re-
newable Energy Systems, Springer-Verlag New York Inc
2013, p. 665-679 - ISBN: 978-1-4419-0851-3_256.

Stinner, W.; Reinelt, T.: Kapitel 5: Leitfaden Biogas - Von
der Gewinnung zur Nutzung, Fachagentur Nachwach-
sende Rohstoffe e. V. (FNR), Gllzow-Priizen 2013, S.
77-104 - ISBN: 3-00-014333-5.

Stinner, W.; Reinelt, T.; Scheibe, S.; Denysenko, V.: Ka-
pitel 3: Leitfaden Biogas - Von der Gewinnung zur
Nutzung, Fachagentur Nachwachsende Rohstoffe e. V.
(FNR), Gulzow-Priizen 2013, S. 21-67 - ISBN: 3-00-
014333-5.

Stinner, W.; Trainer, P.: Kapitel 13; Leitfaden Biogas -
Von der Gewinnung zur Nutzung, Fachagentur Nach-
wachsende Rohstoffe e. V. (FNR), Gllzow-Prizen
2013, 6. Aufl., Bioenergie, S. 226-232 - ISBN: 3-00-
014333-5.

Sutter, R.: Analyse und Bewertung der Einflussgrofen
auf die Optimierung der Rohbiogasproduktion hinsicht-
lich der Konstanz von Biogasqualitat und -menge. In:
Nelles, M. (Hrsg.): Schriftenreihe Umweltingenieurwe-
sen (ASW Beitrage), Band 34, Dissertation, erschienen
im April 2013, 279 Seiten - ISBN: 978-3-86009-202-
6.

Thran, D.; Eichhorn, M.; Krautz, A.; Das, S.; Szarka, N.:
Flexible Power Generation from Biomass - an Oppor-
tunity for a Renewable Sources-Based Energy System?
In: Stolten, D., Scherer, V. (Hrsg.): Transition to Renewa-
ble Energy Systems, p. 499-521, Wiley-VCH Weinheim
2013 - ISBN: 978-3-527-33239-7.

Thrén, D.: Bioenergie - Eine Wandelbare Konstante. In:
Heinrich-Boll-Stiftung (Hrsg.): Bericht aus der Zukunft
- Wie der griine Wandel funktioniert, 1. Auflage 2013,
oekom Verlag, Gesellschaft fiir 6kologische Kommuni-
kation mbH, Miinchen 2013, S. 87-90 - ISBN: 978-3-
86581-416-6.

Thrén, D.; Pelkmans, L.; Goovaerts, L.; Goh, C. S.; Jun-
ginger, M.; van Dam, J.; Stupak, |.; Tattersall Smith, C.;
Chum, H.; Englund, O.; Berndes, G.; Cowie, A.; Thiffault,
E.; Fritsche, U.: The Role of Sustainability Requirements
in International Bioenergy Markets. In: Junginger, M.,
Goh, C. S., Faaij, A. (Hrsg.): International Bioenergy
Trade - History, status & outlook on securing sustai-
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nable bioenergy supply, demand and markets, Sprin-
ger Dordrecht Heidelberg New York London, Dordrecht
2013, S. 125-149 - ISBN: 978-94-007-6981-6.

Thran, D.; Hennig, C.; Thiffault, E.; Heinimd, J.; Andrade O.:
Development of Bioenergy Trade in Four Different Set-
tings - The Role of Potential and Policies. In: Junginger,
M.; Goh, C. S.; Faaij, A. (Hrsg.): International Bioenergy
Trade - History, status & outlook on securing sustaina-
ble bioenergy supply, demand and markets, Springer
Dordrecht Heidelberg New York London, Dordrecht
2013, S. 65-101 - ISBN: 978-94-007-6981-6.

Thrén, D.; Miller-Langer, F.: Potenziale in Deutschland
und Europa. In: Graf, F. Bajohr, S. (Hrsg.): Biogas - Er-
zeugung, Aufbereitung, Einspeisung, DIV Deutscher
Industrieverlag GmbH, Minchen 2013, 2. Auflage S.
17-40 - ISBN 978-3-8356-3363-6.

Thran, D., Wirkner, R.: Wie effizient ist die energetische
Nutzung von Biomasse? In: BBN (Hrsg.): Neue Energi-
en - Neue Herausforderungen: Naturschutz in Zeiten
der Energiewende. In: 31. Deutscher Naturschutztag
2012, Jahrbuch fur Naturschutz und Landschaftspfle-
ge Bd. 59, Bundesverband Beruflicher Naturschutz e.
V., Bonn 2013, S. 42-47 - ISBN: 978-3-9815431-0-0.

Witt, J.: Combustion Characteristics. In: Stefan Doring
(Hrsg.): Power from Pellets: Technology and Applica-
tions, Springer-Verlag GmbH, Berlin Heidelberg 2013,
S. 31-50 - ISBN: 978-3-642-19961-5.

Witt, J.: Fuel quality requirements. In: Stefan Déring
(Hrsg.): Power from Pellets: Technology and Applica-
tions, Springer-Verlag GmbH, Berlin Heidelberg 2013,
S. 61-69 - ISBN: 978-3-642-19961-5.

Witt, J.: Legal requirements for using wood pellets for
providing heat. In: Stefan Déring (Hrsg.): Power from
Pellets: Technology and Applications, Springer-Verlag
GmbH, Berlin Heidelberg 2013, S. 51-59 - ISBN: 978-
3-642-19961-5.

Witt, J.: Research and Development. In: Stefan Doring
(Hrsg.): Power from Pellets: Technology and Applica-
tions, Springer-Verlag GmbH, Berlin Heidelberg 2013,
S.205-209 - ISBN: 978-3-642-19961-5.

Journal articles (reviewed)

Bindig, R., Butt, S., Hartmann, |.: Emission Abatement
at Small-scale Biomass Combustion Unit with High-
Temperature Catalysts. J Thermodyn Catal 4: 125 (doi:
10.4172/2157-7544.1000125).

Butt, S.; Hartmann, |., Lenz, V.: Bioenergy potential
and consumption in Pakistan. Elsevier 58 (n.d.), S.
379-389.

Fischbacher, A.; von Sonntag, J.; von Sonntag, C.;
Schmidt, T. C.: The OH Radical Yield in the H202 +
03 (Peroxone) Reaction. In: Environmental Science
& Technology, 2013, 47 (17), pp 9959-9964 (doi:
10.1021/es402305r).

Grongroft, A.; Miller-Langer, F.: Review of Biofuels:
Meeting the Energy and Environmental Challenges of
the Transportation Sector by Daniel Ballerini. In: Ener-
gy, Sustainability and Society, Vol. 3, Nr. 1, p.13 (doi:
10.1186/2192-0567-3-13).

Koch, C.; Fetzer, |.; Schmidt, T.; Harms, H.; Miiller, S.:
Monitoring Functions in Managed Microbial Systems
by Cytometric Bar Coding. In: Environmental Science

& Technology, 2013, 47 (3), p. 1753-1760 - ISSN:
0013-936X.

Kroger, M.; Hartmann, F.; Klemm, M.: Hydrothermal
Treatment of Carboxy-methyl Cellulose Salt: Formati-
on and Decomposition of Furans, Pentenes and Ben-
zenes. In: Chemical Engineering & Technology, Vol. 36,
Nr. 2, p. 287-294 (doi: 10.1002/ceat.201200468).

Liebetrau, J.: Analysis of greenhouse gas emissions
from 10 biogas plants within the agricultural sector.
In: Water Science and Technology, S. 1370-1379,
2013.

Lorenz, H.; Fischer, P.; Schumacher, B.; Adler, P.: Current
EU-27 technical potential of organic waste streams for
biogas and energy production. In: Waste Management
33 (2013) p. 2434-2448.

Nikolausz, M., Walter, R. F. H. ; Strauber, H.; Schmidt,
T.; Liebetrau, J.; Kleinsteuber, S.; Bratfisch, F.; Giin-
ther, U.; Richnow, H.H.: Evaluation of stable isotope
fingerprinting techniques for the assessment of the
predominant methanogenic pathways in anaerobic
digesters. In: Applied Microbiology and Biotechnology,
Bd. 97 (2013), Nr. 5, S. 2251-2262 (doi: 10.1007/
s00253-012-4657-0).

Poerschmann, J.; Baskyr, |.; Weiner, B.; Wedwitschka, H.;
Kopinke, F.D.: Hydrothermal carbonization of olive mill
wastewater. In: Bioresource Technology, S. 581-588,
2013.

Rénsch, S.; Matthischke, S.; Miller M.: Possibilities for a
flexible operation of a fixed bed methanation - Results
from dynamic simulation. In: Conference Proceedings of
the 4" International Conference on Polygeneration Stra-
tegies (reviewed), S. 147 - ISBN: 978-3-9502754-8-3.

Sauter, P,; Witt, J,; Billig, E.; Thrén, D.: Impact of the
Renewable Energy Sources Act in Germany on elec-
tricity produced with solid biofuels - Lessons learned
by monitoring the market development. In: Biomass
and Bioenergy, Vol. 53, p. 162-171 - http://dx.doi.
org/10.1016/j.biombioe.2013.01.014.

Schmidt, T.; Proter, J.; Scholwin, F.; Nelles, M.: Anaerobic
digestion of grain stillage at high organic loading rates in
three different reactor systems. In: Biomass & Bioener-
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Szarka, N.; Scholwin, F.; Trommler, M.; Jacobi, H. F,;
Eichhorn,M.; Ortwein, A.; Thrén, D.: A novel role for
bioenergy: a flexible, demand-oriented power supply,
Energy (2013), Volume 61, p. 18-26 - ISSN: 0360-
5442.

Thran, D.; Krautz, A.; Dotzauer, M.: Bedarfsgerechte
Bereitstellung von Bioenergie - Herausforderungen
und Chancen. In: LIFIS ONLINE - Internet-Zeitschrift
des Leibniz-Instituts fir interdisziplindre Studien e. V.
(LIFIS), 10. Juli 2013 - ISSN: 1864-6972.

Thrén, D.; Hennig, C.; Goh, C. S.; Junginger, M.; Cocchi,
M.; Marchal, D.; Heinimd, J.; Nikolaisen, L.; Schouwen-
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Vetter, A.; Thran, D.: Integrated assessment of sustai-
nable cereal straw potential and different straw-based
energy applications in Germany (2013). In: Applied
Energy, Special Energy Solutions in Agriculture, Vol.
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Witing, F.; Thran, D.: Review of “Rise and fall of the car-
bon civilisation: resolving global environmental and
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Liebetrau, J.: A European perspective on gas research;
Presentation at the GasAkademie Sommerinternat
2013, Korré/Sweden 2013.

Liebetrau, J.; Angelova, E. H.: Biomethan - Chancen fiir
eine zukunftsweisende Technologie in Russland; Vortrag
auf der 2. Deutsch-Russischen Konferenz: ,Energiedia-
log: Durch Innovationen zur Energieeffizienz, Berlin
2013.

Ludecke, B.; Dibbert, R.; Cramer, R.; Banemann, D.; Nel-
les, M.: Requirements for the hygienisation of organic
waste regarding to pathogenic clostridia; Presentation
at the 14" International Waste Management and Land-
fill Symposium, Forte Village, S. Margherita di Pula (CA)/
Italy 2013.

Ludecke, B.; Dibbert, R.; Banemann, D., Nelles, M.: Vor-
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kommen und Vermeidung pathogener Clostridien in Gar-
substraten; Vortrag auf dem 3. Wissenschaftskongress
Abfall- und Ressourcenwirtschaft, Stuttgart 2013.

Majer, S.; Oehmichen, K.: Wer profitiert von der THG-
Quote? - Kosten und THG-Bilanz unterschiedlicher Bio-
kraftstoffe im Vergleich; Vortrag auf der DENA Konferenz
Biokraftstoffquote: Wegbereiter fir nachhaltige und in-
novative Biokraftstoffe?, Berlin 2013.

Majer, S.; Hennig, C.; Nebel, E.: Bioenergy from Agricultu-
ral Biomass in Germany; Vortrag auf der Konferenz des
EU-Projektes CA-RES, Malta 2013.

Matthes, M.: Entwicklung elektrostatischer und kataly-
tischer Emissionsminderungsmafnahmen an ausge-
wahlten Biomasse-Kleinfeuerungsanlagen; Vortrag auf
dem 4. Fachgesprach Partikelabscheider in hauslichen
Feuerungen, Straubing 2013.

Matthes, M.: Emission reduction in small scale biomass
combustion systems by catalysis; Presentation at the
World Sustainable Energy Days 2013, Wels/Austria
2013.

Matthes, M.: Emissionsminderung durch integrierte und
kombinierte Manahmen an einem Multikessel; Vortrag
auf der 5. Statuskonferenz, Funf Jahre BMU-Forderpro-
gramm ,Energetische Biomassenutzung® - Wege zur
effizienten Bioenergie!, Leipzig 2013.

Matthischke, S.; Ronsch, S.: Dynamic Simulation of Fixed-
Bed Methanation for SNG-Production; Presentation at
the 4™ International Conference on Polygeneration Stra-
tegies, Vienna/Austria 2013.

Mauky, E.; Fritsche B.; Proter J.; Jacobi H. F.; Liebetrau J.:
Restart of a full scale biogas plant after disturbances by
means of an anaerobic simulation model; Presentation
at the 13" World Congress on Anaerobic Digestion, San-
tiago de Compostela, Spain 2013.

Meisel, K.; Villadsgaard Toft, L.; Brosowski, A.: GHG emis-
sions of various ethanol production scenarios; Presen-
tation at the 21 European Biomass Conference and
Exhibition, Copenhagen/Denmark 2013.

Miiller-Langer, F.; Naumann, K.: Mobilitadt und alternative
Kraftstoffe - was wird uns morgen antreiben?; Vortrag
an der Zukunftsakademie Leipzig e. V., Leipzig 2013.

Miller-Langer, F.: Biofuels of Tomorrow - Concepts and
their Assessment; Presentation at the 9" International
Colloquium 2013 Convential and Future Energy for Auto-
mobiles, Stuttgart-Ostfildern 2013.

Miller-Langer, F.: Options for biofuel production - status
and perspectives; Presentation at the 3™ International
Conference on Energy Process Engineering, Frankfurt/
Main 2013.

Miller-Langer, F.; Schroder, J.; Hartmann, F.: Chancen und
Risiken von Biokraftstoffen fiir die Anwendung katalyti-
scher Abgasnachbehandlungssysteme; Vortrag auf der
11. FAD Konferenz ,Herausforderungen - Abgasnachbe-
handlung flr Dieselmotoren®, Dresden 2013.

Miiller-Langer, F.; Naumann, K.: Biokraftstoffe - aktueller
Stand und Entwicklungsperspektiven; Vortrag im Forum
Bioenergie, Forum enertec dezentral, Leipzig 2013.

Mdller-Langer, F.; Naumann, K.; Majer, S.: Status and
development perspectives of frame conditions and
technologies for biofuels; Presentation at the Tailor-
Made Fuels from Biomass TMFB-Seminar SS 2013,
Aachen 2013.

Nelles, M.; Liebetrau, J.; Daniel-Gromke, J.; Denysenko,
V.; Stinner, W.; Angelova, E. H.: Nationale und interna-

tionale Entwicklungen bei der Erzeugung und Nutzung
von Biogas; Vortrag auf dem 6. Biogas-Innovations-
kongress, Osnabriick 2013.

Nelles, M.; Daniel-Gromke, J.; Denysenko, V.: Entwick-
lung der Biogaserzeugung in Deutschland; Vortrag auf
dem FNR/KTBL-Kongress, Kassel 2013.

Nelles, M.; Dornack, C.; Liebetrau, J.; Schiich, A.; Mor-
scheck, G.: Vergarung von organischen Abféllen und
Reststoffen aus der Landwirtschaft, Industrie und
Kommunen; Vortrag auf der 7. Fachtagung Biogas
2013 Energietrager der Zukunft, Nurtingen 2013.

Nelles, M; Morscheck, G.: Circular Economy - Germany
on the way to a sustainable Waste Management Sys-
tem?; Presentation at the IE EXPO, Shanghai/China
2013.

Nelles, M; Morscheck, G.: Circular Economy - Germany
on the way to a sustainable Waste Management Sys-
tem?; Presentation at the Tongji University, Shanghai/
China 2013.

Nelles, M.; Liebetrau, J.: Stand und Perspektiven der
Erzeugung und energetischen Verwertung von Biogas;
Vortrag auf dem Jahrestreffen der Fachgemeinschaft
SUPER - Integrierte stoffliche und energetische Nut-
zung von Biomasse, Frankfurt/Main 2013.

Nelles, M.; Liebetrau, J; Giersdorf, J.: Chances of Sino-
German Biogas Initiatives for the Development of
Research Activities and Technologies; Vortrag im
Rahmen des China-Workshops am 31. Januar 2013
bei der 22. Jahrestagung des Fachverbandes Biogas
in Leipzig.

Nelles, M.; Schiich, A.; Morscheck, G.; Scholwin, F.: Ener-
gie aus biogenen Abfallen und Reststoffen - Potenziale,
Perspektiven und Beispiele; Vortrag auf dem 7. Rosto-
cker Bioenergieforum, Rostock 2013.

Nelles, M.; Elberg, K.; Schiich, A.: Biogas production of
organic wastes and agricultural residues - best praxis
examples in the Baltic Sea region; Presentation at the
International Conference on Solid Waste 2013, Hong
Kong Special Administrative Region, P.R. China 2013.

Nelles, M., Daniel-Gromke, J., Trommler, M., Majer S.: Bio-
methan und Klimaschutz - Eine (THG-) Bilanz; Vortrag
im Rahmen der DENA- Biogaspartner - Die Konferenz,
Berlin 2013.

Nelles, M.; Nassour, A.; Morscheck, G.: Aspekte der stoff-
stromspezifischen Abfallbehandlung in Entwicklungs-
und Schwellenldndern; Vortrag auf dem 25. Kasseler
Abfall- und Bioenergieforum, Kassel 2013.

Nelles, M.; Angelova, E, Daniel-Gromke, J.; Krautz, A.; Lie-
betrau, J.; Schuech, A.; Witt, J.: Stand und Perspektiven
der Biogaserzeugung und -nutzung. Vortrag auf der Bio-
gas World, Berlin 2013.

Nelles, M.; Angelova, E. H.; Schiich, A.: ,Bioenergie im
kiinftigen Energiesystem“; Vortrag im Rahmen des 3.
Rostocker Energietages am 15. Juli 2013 an der Univer-
sitat Rostock.

Nelles, M.; Schiich, A.: ,Die Rolle der Bioenergie im Rah-
men der kinftigen Energieversorgung in Deutschland*;
Vortrag im Rahmen des Workshops Energie/Umwelt im
Rahmen des Tages der Deutschen Einheit am 3. Ok-
tober 2013 im Kongresszentrum in Warschau/Polen
2013.

Nelles, M.; Witt, J.; Angelova, E. H.; Schiich, A.: ,Bioener-
gie in Deutschland - Stand und Perspektiven®; Vortrag
auf dem Bioenergieforum NRW, Diisseldorf 2013.



Nelles, M; Morscheck, G.: “Waste Management in Germa-
ny - Development to a sustainable Circular Economy?;
Presentation at the University of Hefei, China 2013.

Nelles, M.: ,Vom Labor schnell in die Praxis - aktuelle
angewandte F&E-Projekte am DBFZ“; Vortrag im Rah-
men der Fachtagung ,Praxis der Biomassenutzung”
des Kompetenzzentrums Biomassenutzung Schles-
wig-Holstein, PIon 2013.

Oehmichen, K.: Hy NOW - 6kologische Bewertung; Vortrag
im Rahmen der Studienvorstellung NOW, Berlin 2013.
Oehmichen, K.; Majer, S.: Das Européische Nachhaltig-
keitskonzept flr Bioenergie (EE-Richtlinie); Vortrag im
Rahmen des 1. Workshops ,Bioenergie & Nachhaltigkeit
im BMU-Forderprogramm ,Energetische Biomassenut-

zung“, Berlin 2013.

Oehmichen, K.; Majer, S.: Approaches to improve the
climate efficiency of bioenergy; Presentation at the 1¢
Congreso interamericano de cambio climatico, Vina del
Mar/Chile 2013.

Ortwein, A.: Stromerzeugung, Technologien und Brenn-
stoffe; Vortrag im Forum Bioenergie, enertec/TerraTec,
Leipzig 2013.

Ortwein, A.: Stand der Methanisierung von biomasseba-
sierten Synthesegasen; Vortrag im Innovationsforum
Power to Gas to Power, Leipzig 2013.

Ortwein, A.; Fouzi, T.; Konig, M.: CFD in Biomass Combus-
tion Research Activities and Challenges; Presentation at
the Combura’13 - Combustion Research and Applica-
tion, Maastricht/Belgium 2013.

Pilz, A.: Kompaktierung von Miscanthus - Hintergrund
und Herausforderungen; Vortrag auf dem 3. Sé&chsi-
schen Miscanthus-Fachgespréch, Leipzig 2013.

Pfeiffer, D.; Blumel, R.; Clemens, A.; Gaderer, M.; Brie-
semeister, L.; Spliethoff, H.; Kietzmann, F.; Klemm, M.;
Thomas, S.; Wittmann, T.: Hydrothermal carbonization of
biomass residues from municipalities; Presentation at
the 21" European Biomass Conference and Exhibition,
Copenhagen/Denmark 2013.

Ponitka, J.: Hemmnis- und Risikoanalyse Biomethan; Vor-
trag beim DBFZ-Workshop Biomethan - Hemmnisse,
Risiken, Losungen, Leipzig 2013.

Postel, J., Bormann, H..: Neue Erkenntnisse zur Biogas-
produktion aus Zuckerriiben; 7. Rostocker Bioenergiefo-
rum; Rostock 20./21. Juni 2013.

Préter, J.; Liebetrau, J.; Schmidt, T.; Nelles, M.: Vergéarung
von Schlempe - Prozessoptimierung fiir hohe Durchséat-
ze bei stabilem Betrieb; Vortrag auf der 9. Biogastagung
Dresden, Anaerobe Biologische Abfallbehandlung, Dres-
den 2013.

Ronsch, S.; Matthischke, S.: Dynamische Simulation von
Reaktoren zur Festbettmethanisierung; Vortrag auf dem
Jahrestreffen der ProcessNet Fachgruppe Energiever-
fahrenstechnik, Wirzburg 2013.

Ronsch, S., Grasemann, E.: Hy-NOW - Konzepte und Bi-
lanzierung, Vortrag im Rahmen der Ergebnisvorstellung
der NOW-Studie ,Hy-NOW: Evaluierung der Verfahren
und Technologien fur die Bereitstellung von Wasserstoff
auf Basis von Biomasse*, Berlin 2013.

Sauter, P.; Witt, J.: Aktueller Stand der Kraft-Warme-Kopp-
lung mit biogenen Festbrennstoffen; Vortrag auf dem
Seminar des Kompetenzzentrum 3N LIGNA ,Der Markt
fir Energieholz“, Hannover 2013.

Schaubach, K.; Witt, J.; Kiel, J.; Carbo, M.; Wojcik, M.:
Einsatzmoglichkeiten torrefizierter Biomasse zur Ener-
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giebereitstellung; Vortrag auf dem 13. Internationalen
BBE-Fachkongress flir Holzenergie, Augsburg 2013.

Schaubach, K.; Thran, D.; Witt, J.; Carbo, M.; Kiel, J.; Woj-
cik, M.: First results of the SECTOR-project: Production of
Solid Sustainable Energy Carriers from Biomass by Me-
ans of Torrefaction; Presentation at the Bioenergy 2013
- Exhibition and Conference, Jyvaskyla/Finland 2013.

Schiich, A., Hofs, F.; Becker, G.; Nelles, M.: Mobilization
of Bio-Waste - Possibilities of the Region-Wide Coll-
ection and Recycling in Rural Areas at the Example of
Mecklenburg Western Pomerania, Germany; Presen-
tation at the 21°* European Biomass Conference and
Exhibition, Copenhagen/Denmark 2013.

Scholwin, F., Nelles, M.: Chancen und Herausforderungen
fir die zuklinftige Nutzung von Biomethan in regionalen
Energieversorgungsstrukturen; Vortrag auf dem 7. Ros-
tocker Bioenergieforum, Rostock 2013.

Scholwin, F.; Nelles, M.; Grope, J.; Zacher, R.: Biogas aus
Reststoffen und Abfall - Vermarktung von Biogas aus
Reststoffen und Abféllen als Kraftstoff zur Strom- und
Warmeproduktion; Vortrag auf der 9. Biogastagung
Dresden, Anaerobe Biologische Abfallbehandlung,
Dresden 2013.

Schmidt, T.: Biogaserzeugung aus Reststoffen der Bio-
kraftstoffproduktion; Vortrag auf dem 3. Wissenschafts-
kongress Abfall- und Ressourcenwirtschaft, Stuttgart
2013.

Schmidt, T.; Nelles, M.: Biogas production from grain stil-
lage in bioethanol biorefinery concepts; Presentation
at the International Conference on Solid Waste 2013,
Hong Kong Special Administrative Region, P.R. China
2013.

Schreiber, A.; Volimer, G.-R.; Breuer, U.; Nelles, M.: Einsatz
von Membrantechnik zur erschépfenden Vergarung von
nachwachsenden Rohstoffen in Biogasanlagen; Vortrag
auf dem 7. Rostocker Bioenergieforum, Rostock 2013.

Schréder, T.; von Sonntag, J.; Lenz, V.; Woltersdorf, N.;
Kather, A.; Wazula, H.: Praxisemission kleiner Biomas-
seheizkessel - Auswertung von Schornsteinfegeremis-
sionsmessungen vor dem Hintergrund der 2. bimSchV.,
Dessau 2013.

Schumacher, B.: Technische Bewertung von Verfahren
zur Substratdesintegration an landwirtschaftlichen
Biogasanlagen; Vortrag im Rahmen des Leipziger Bio-
gasfachgesprachs Innovative Verfahren, Leipzig 2013.

Schiich, A.; Hofs, F.; Nelles, M.: Gestaltungsmoglichkei-
ten fur die flachendeckende Bioabfallsammiung in
Mecklenburg-Vorpommern; Vortrag im Rahmen der 13.
Minsteraner Abfallwirtschaftstage, Minster 2013.

Stinner, W.; Angelova, E. H.; Schandera, S.: The Soyuz
bioenergy network; Presentation at Biomass: Fuel and
Power 2013, Moscow/Russia 2013.

Stinner, W.: Potenziale und Méglichkeiten zur Bioenergie-
und Biomethanerzeugung in Russland; Vortrag auf der
BAFA-Informationsveranstaltung zum Thema: ,Biogas in
Russland*, Berlin 2013.

Stinner, W.; Herausforderungen und Lésungsansatze der
Nahrstofflogistik bei der Biogaserzeugung in Brasili-
en; Vortrag auf der International Biomass Conference
2013, Leipzig 2013.

Stinner, W.: Stidbrasilien - Nahrstofflogistik als Schlissel
zur Wirtschaftlichkeit von Biogasanlagen; Vortrag beim
5° Seminario de Biogas Brasil-Alemanha 2013, Porto
Alegre/Brasilien 2013.
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Stinner, W.: Was ist und kann Bioenergie leisten?; Vor-
trag beim Tag der offenen Tlr am DBFZ, Leipzig 2013.

Schicketanz, S.; Stinner, W.: Okologische Analyse aus-
gewahlter Einsatzstoffe - Wirkfaktoren und Bewertun-
gen; Vortrag beim 1. Meeting des Projektbegleitenden
Arbeitskreises (PAK) ,Evaluierung und Untersetzung
der relevanten Regelungen zu Naturschutzanliegen
bei der Stromerzeugung aus Biomasse im aktuell ver-
abschiedeten Erneuerbare-Energien Gesetz", Leipzig
2013.

Stinner, W.: Technologien zur Biogaserzeugung - Sys-
tematik fir die Ableitung kiinftig relevanter Bereit-
stellungspfade®; Vortrag im Rahmen des DBFZ/DLR
Workshops - Rahmenbedingungen und Annahmen in
BMU-Vorhaben: ,Elemente und Meilensteine fiir die
Entwicklung einer tragfahigen nachhaltigen Bioener-
giestrategie - Meilensteine 2030*, Stuttgart 2013.

Stinner, W.; Daniel-Gromke, J.: Biogas. Vortrag im Rah-
men des Workshop ,Bioenergie 2050 - Rohstoffe,
Technologien, Nachhaltigkeit” (Side-Event zur 5. Sta-
tuskonferenz Flnf Jahre BMU-Forderprogramm ,Ener-
getische Biomassenutzung“ - Wege zur effizienten
Bioenergie!), Block 2 Herausforderungen Technologi-
en 2050, Leipzig 2013.

Thiel, C.: Emissionsminderung durch integrierte und
kombinierte MaBnahmen an einer Einzelraumfeuerung;
Vortrag auf der 5. Statuskonferenz, Fiinf Jahre BMU-For-
derprogramm ,Energetische Biomassenutzung” - Wege
zur effizienten Bioenergie!, Leipzig 2013.

Thrén, D.: Herausforderung einer nachhaltigen Bioener-
gienutzung in Deutschland; Vortrag auf der Informati-
onsreise flr japanische Multiplikatoren - Technologie-
schwerpunkt: Bioenergie, AHK, Berlin 2013.

Thréan, D.: Biogas Production and Use; Presentation at the
HIGRADE-Course - Introduction to Reserarch in Environ-
mental Technology, Leipzig 2013.

Thrén, D.: Biokraftstoffe als Versuchsfeld fur Klima-
schutz und nachhaltige Agrarproduktion; Fair Fuels?
Biokraftstoffe zwischen Sackgasse und Energiewende:
Diskurse, Effekte und Konflikte aus transnationaler
Perspektive; Vortrag beim IOW -Institut fiir dkologische
Wirtschaftsforschung, Berlin 2013.

Thrén, D.; Pfeiffer, D.: Biofuels from residues. Status and
prospects; Presentation at the Congress Kraftstoffe der
Zukunft, Berlin 2013.

Thrén, D.; Majer, S.: Bioenergie - Umwelteffekte und Oko-
bilanzen; Gastvorlesung am Institut fiir Allgemeine Oko-
logie und Umweltschutz, TU Dresden, Dresden 2013.

Thran, D.; Majer, S.: Potenziale und Rahmenbedingun-
gen der Bioenergienutzung in Deutschland; Vortrag
auf der International Biomass Conference - Fokus:
Erfahrungen mit Bioenergie in Brasilien und Deutsch-
land, Leipzig 2013.

Thran, D.; Majer, S.: Globale Biomassepotenziale und
nachhaltige Regionalentwicklung (Best Practice), Gover-
ning the Transition to a Bio-based Economy; Presenta-
tion at the Summer School, Einsiedeln/Schweiz 2013.

Thran, D.: Die Rolle der Biomasse in der zukinftigen
Energieversorgung; Vortrag im Rahmen des Sommer-
feld Seminars, Universitat Leipzig, Leipzig 2013.

Thran, D.; Krautz, A.: Bedarfsgerechte Bereitstellung
durch Biogasanlagen; Was geht? Wo driickt der
Schuh?; Vortrag auf der 15" Leibnitz Conference of
Advanced Science: Erneuerbare Energien 2013, Ber-

lin 2013.

Thran, D.: Herausforderung Energiewende - welche
technischen und sozialen Innovationen brauchen wir?
Zukunftige Forschungsthemen; Vortrag auf dem 10.
BMBF-Forum Nachhaltigkeit FONA, Leipzig 2013.

Thran, D., Pfeiffer, D.: Nachhaltigkeit und Effizienz im
BMU-Foérderprogramm ,Energetische  Biomassenut-
zung*; Vortrag auf der 5. Statuskonferenz Flnf Jahre
BMU-Foérderprogramm ,Energetische  Biomassenut-
zung“ - Wege zur effizienten Bioenergie!, Leipzig 2013.

Thrén, D.: Bioenergy for Climate Protection - How Much
Can it Contribute?; Presentation at the 2" Internatio-
nal Conference Energy & Meteorology - Weather & Cli-
mate for the Energy Industry, Toulouse/France 2013.

Thran, D.; Schaubach, K.; Kiel, J.; Carbo, M.; Wojcik,
M.: First results of the SECTOR-project: Production
of Solid Sustainable Energy Carriers from Biomass by
Means of Torrefaction; Presentation at the European
Biomass Conference & Exhibition, Copenhagen/Den-
mark 2013.

Thrén, D.: Umgang mit der begrenzten Ressource Bio-
masse und integrierte Berlcksichtigung der Sektoren
Land- und Forstwirtschaft als Ressourcen und Emissi-
ons-Sektoren (Vorhaben ,Elemente und Meilensteine
fur die Entwicklung einer tragféhigen nachhaltigen
Bioenergiestrategie“); Vortrag auf der Fachtagung des
Bundesumweltministeriums (Forschen - Diskutieren
- Vernetzen), Berlin 2013.

Trommler, M., Barchmann, T., Daniel-Gromke, J.: Fle-
xible Biogaskonzepte im wirtschaftlichen Vergleich;
Vortrag auf der 5. Statuskonferenz Finf Jahre BMU-
Forderprogramm ,Energetische Biomassenutzung“ -
Wege zur effizienten Bioenergie!, Leipzig 2013.

Trommler, M., Denysenko, V.: “Welche Biogasprojekte
lohnen sich noch? Aktuelle Nutzungskonzepte im wirt-
schaftlichen Vergleich”. Vortrag auf dem DBI Fachfo-
rum Biogas, Leipzig 2013.

von Sonntag, J.: Anforderungen an Kleinfeuerungsanla-
gen - Typenprifung und Vor-Ort-Messung; Vortrag im
Rahmen des LAl-Fachgesprachs ,Holzfeuerungen in
Ballungsrdumen®, Essen 2013.

von Sonntag, J.: Optimierung der Feinstaubminderung
von Abscheidern fir Biomassefeuerungen unter Be-
ricksichtigung der toxikologischen Relevanz mittels
mikrobieller Testsysteme”; Vortrag auf der 5. Status-
konferenz Funf Jahre BMU-Forderprogramm ,Ener-
getische Biomassenutzung“ - Wege zur effizienten
Bioenergie!, Leipzig 2013.

von Sonntag, J.; Gutierrez, A.; Lenz, V.: Roadmaps to a
Measure of Toxicity for Particulate Matter Emissions.;
Presentation at the Workshop on Aerosol Emissions
from Fossil Fuel and Biomass Combustion, Prague
2013.

Wedwitschka, H.: Funktionalisierte Extrudate auf Basis
von Getreide- und Garrestkomponenten fiir den Ein-
satz in Biogasfermentoren. Vortrag auf der Gemein-
schaftsveranstaltung ,Garprodukt - Abfall oder Wert-
stoff“, Biozentrum Halle, Halle 2013.

Weinrich, S.; Nelles, M.; Jacobi, H. F.: Praxisnahe Model-
lierung von Biogasanlagen - Vergleich unterschied-
licher Modellansatze; Vortrag auf dem 20. SIMBA-
Treffen/ Ifak Wokshop: Steuerung, Regelung und
Simulation von Biogasanlagen, Leipzig 2013.

Witt; J.: SECTOR - Production of Solid Sustainable Ener-
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gy Carriers from Biomass by Means of Torrefaction;
Presentation at the 28" Meeting of the VGB European
Working Group “biomass”, Berlin 2013.

Witt, J.; Sauter, P.: Eigenversorgung mit Strom und War-
me durch Biomasse; Vortrag auf dem Informationstag
,Eigenversorgung mit Erneuerbaren Energien als un-
ternehmerische Handlungsoption®, Erfurt 2013.

Witt, J.: Chancen und Trends - Bioenergie in der Zu-
kunft; Vortrag beim Tag der offenen Tir am Deutschen
Biomasseforschungszentrum, Leipzig 2013.

Witt, J.; Bosch, J.: Holzhackschnitzel - Brennstoffan-
forderungen und Qualitétssicherung; Vortrag beim
Normen-Workshop “Qualitat & Nachhaltigkeit” zum
EU-Projekt ,SolidStandards®, Leipzig 2013.

Witt, J.: Energetische Biomassenutzung in Deutsch-
land; Vortrag im Rahmen des Fachgesprachs ,Feste
Biomasse*“ auf der enertec/ TerraTec, Leipzig 2013.

Wirkner, R.: Identifikation und Analyse naturschutzsei-
tiger Anforderungen an die Strom- und Warmebereit-
stellung aus Energieholz. Vortrag auf dem 7. Rosto-
cker Bioenergieforum, Rostock 2013.

Wirkner, R.; Adler, P.: Potenzialanalysen, Methodik, An-
wendung und Folgerungen. Vortrag im Modul Energeti-
sche Holznutzung, TU Dresden, Tharandt 2013.

Wollensak, M; Luschtinetz, T.; Nelles, M.: ,Strategiefeld
Energie - Entwurf fir das Operationale Programm
EFRE 2014 - 2020“; Vortrag im Rahmen der ,Tech-
nologie- und Industriepolitische Konferenz Mecklen-
burg-Vorpommern, Rostock 2013.

Zech, K.: Evaluierung der Verfahren und Technologien
fir die Bereitstellung von Wasserstoff auf Basis von
Biomasse: Pre-Sceening; Vortrag im Rahmen der Stu-
dienvorstellung NOW, Berlin 2013.

Zech, K.: Evaluierung der Verfahren und Technologien
fir die Bereitstellung von Wasserstoff auf Basis von
Biomasse: Okonomische Bewertung; Vortrag im Rah-
men der Studienvorstellung NOW, Berlin 2013.

Zech, K.: Evaluierung der Verfahren und Technologien
fur die Bereitstellung von Wasserstoff auf Basis von
Biomasse; Vortrag auf der Tagung zur Verkehrswirt-
schaftlichen Energiestrategie (VES), Berlin 2013.

Zeng, T.; Lenz, V.; Pollex, A.: Verwertungskonzepte zur
energetischen Nutzung von geeignetem Griinlandauf-
wuchs im Naturpark Drémling; Vortrag auf dem 7. Ros-
tocker Bioenergieforum, Rostock 2013.

Zeng, T.: Voraussetzungen fur eine breite energetische
Nutzung von Miscanthus in Deutschland; Vortrag auf
dem 3. Sachsischen Miscanthus-Fachgesprach, Leip-
zig 2013.

The language of the title reflects the language of the
project.

Projects (selection)

AUFWIND - Algenproduktion und Umwandlung in Flug-
zeugtreibstoffe: Wirtschaftlichkeit, Nachhaltigkeit und
Demonstration, Teilvorhaben 3: Systemanalyse, Oko-
nomie und Okologie - Technische und 6konomische
Gesamtbewertung, Fachagentur Nachwachsende Roh-
stoffe e. V. (FNR), 06/2012 - 11/2015.

Automatisierte Leistungssicherung in einem Netz tau-
send dezentraler Energieerzeuger mit Hilfe eines IKT-
Cockpitansatzes basierend auf dem Konzept des Lie-
ferkettenmanagements, Sachsische Aufbaubank (SAB),
08/2012 - 07/2014.

Bedarfsgenaue Regelung von Energie aus Biomasse,
Sachsische Aufbaubank (SAB), 01/2013 - 09/2014.
Bestandsaufnahme Biomasseaufschlussverfahren  fiir
Biogas/ Bioethanol, Marktprojekt, 06/2012 - 06/2013.
Bestimmung des Einflusses unterschiedlicher Allokati-
onsalgorithmen auf die THG-Bilanz von Biokraftstoffen,

Marktprojekt, 03/2013 - 10/2013.

Bewertung des Einflusses des Biogasprozesses auf die
Inaktivierung von Erregern von Bestandserkrankungen
(Biogas-Sanitation), Fachagentur Nachwachsende Roh-
stoffe e. V. (FNR), 05/2013 - 04/2015.

Biodiesel auf der Basis tierischer und pflanzlicher Ab-
falléle und -fette - Erarbeitung eines Vorschlags zur
Uberarbeitung des THG-Standardwertes, Marktprojekt,
04/2013 - 10/2013.

BioEcoMatic - Construction of small-to-medium capacity
boilers for clean and efficient combustion of biomass for
heating, EU-Projekt, 04/2012 - 06/2015.

Biogastechnologie fiir den Bedarf und die Rahmenbe-
dingungen Brasiliens - Studie und Zusammenstellung
deutscher (und europdischer) Anbieter, Marktprojekt,
10/2013 - 12/2014.

BioMaxEff - Cost efficient biomass boiler system with
maximum annual efficiency and lowest emissions, EU-
Projekt, 04/2011 - 10/2014.

Biomassepotenziale und Nutzungskonkurrenzen, Bun-
desministerium firr Verkehr, Bau und Stadtentwicklung
(BMVBS), 10/2012 - 06/2013.

Biomethane Trade, Marktprojekt, 15/2013 - 12/2013.

BIOMON - Evaluierung der Biomethanbereitstellung, -ver-
teilung und -nutzung in Deutschland durch Marktmoni-
toring, Bundesministerium fir Umwelt, Naturschutz und
Reaktorsicherheit (BMU)/ Projekttrager Jilich (P),
09/2009 - 05/2013.

Detailstudie zu ausgewahlten energetischen Klar-
schlammnutzungsverfahren fiir den Standort Klarwerk
Rosenthal, Marktprojekt, 12/2010 - 05/2013.

Deutsch-amerikanische Zusammenarbeit auf dem Gebiet
der Agrarforschung - Reise von zwei Wissenschaftlern
in die USA, Bundesanstalt fir Landwirtschaft und Er-
nahrung (BLE), 04/2013 - 06/2013.

Development of a method for the determination of sub-
strate characteristics for an anaerobic percolation
processes, Alberta Innovates, 12/2012 - 05/2014.

Dienstleistungen zur Unterstitzung der Weiterentwick-
lung von Systemen zur Abgaswarmenutzung und Abgas-
nachbehandlung, Marktprojekt, 05/2013 - 07/2013.

Durchfiihrung von Teermessungen an einer Versuchspy-



rolyseanlage, Marktprojekt, 07/2012 - 02/2013.

Einsatz der Hydrothermalen Carbonisierung (HTC) fur die
nachhaltige Behandlung und Verwertung von Fraktio-
nen des Sanitarsektors im Sinne eines Biochar/Sew-
char-Konzepts (CARBOWERT), Bundesanstalt fir Land-
wirtschaft und Ernahrung (BLE), 10/2013 - 09/2016.

Emissionsarmer Scheitholzvergaserkessel mit integrier-
tem Katalysator und optimierter Verbrennungsregelung;
Durchfiihrung und Auswertung von Technikumsversu-
chen zur Entwicklung eines Scheitholzvergaserkessels
mit integriertem Katalysator, Arbeitsgemeinschaft
industrieller Forschungsvereinigungen ,Otto von Gueri-
cke* e. V. (AiF), 01/2013 - 06/2015.

Emissionsminderung durch Spurenelemente in Abfall-
anlagen, Bundesministerium fir Umwelt, Naturschutz
und Reaktorsicherheit (BMU)/ Projekttrager Julich (Pt),
09/2011 - 08/2014.

Emissionsminderungen durch integrierte Manahmen in
Biomasse-Kleinfeuerungen, Bundesministerium fiir Um-
welt, Naturschutz und Reaktorsicherheit (BMU)/ Projekt-
tréger Jilich (Pt), 01/2011 - 03/2014.

Entwicklung eines Gasreinigungskonzeptes zur Nutzung
von Synthesegas aus der Biomassevergasung flr die
Herstellung von Methan; Entwicklung, Erprobung und
Optimierung des Gesamt-Gasreinigungskonzeptes,
Arbeitsgemeinschaft industrieller Forschungsverei-
nigungen ,Otto von Guericke* e. V. (AiF), 07/2013
-12/2015.

Entwicklung eines katalytisch-adsoptiven Heifenttee-
rungssystems zur Behandlung biomassestammiger Syn-
thesegase - KatASyn, Sachsische Aufbaubank (SAB),
03/2012 - 04/2014.

Entwicklung eines nachhaltigen Energiemarktes in Serbi-
en, Marktprojekt, 11/2013 - 04/2015.

Entwicklung eines Verfahrens fiir die anaerobe Vergarung
von Reststoffen aus einem Biomasseaufschluss, Markt-
projekt, 11/2012 - 06/2015.

Entwicklung eines Verfahrens zur Vergasung von asche-
und chlorhaltiger Biomasse am Beispiel Stroh, Deutsche
Bundesstiftung Umwelt (DBU)/ Projekttrager Jllich (PU),
08/2013 - 03/2016.

Entwicklung und Validierung neuer Online-Messmethoden
zur Bewertung und Optimierung der anaeroben Fermen-
tation in Biogasanlagen, Fachagentur Nachwachsende
Rohstoffe e. V. (FNR), 03/2013 - 09/2015.

Entwicklung und Erprobung einer emissionsarmen Feue-
rung fiir Holzhackschnitzel, CONICYT - Comision Nacio-
nal de Investigacion Cientifica y Tecnoldgica, 01/2012
-12/2013.

Enyzmatic and microbial enhancement of anerobic
digesters, Novozymes Group Entity, 05/2011 -
04/2013.

Erarbeitung und Bewertung von Zichtungsansatzen
und technischen Optimierungspotenzialen fir eine
im Vergleich zum Erdgaspreis wettbewerbsféhige Bio-
methanproduktion aus Betarlben in Deutschland, Bun-
desministerium fir Erndhrung, Landwirtschaft und Ver-
braucherschutz (BMELV)/ Fachagentur Nachwachsende
Rohstoffe e. V. (FNR), 08/2010 - 07/2013.

Erstellung einer Benchmarking-Betrachtung: ,Sorghum
vs. Maissilage zur Erzeugung und Bereitstellung von Bio-
methan®, Marktprojekt, 12/2012 - 11/2015.

Evaluierung und Untersetzung der relevanten Regelungen
zu Naturschutzanliegen bei der Stromerzeugung aus

Projects (selection) n

Biomasse im aktuell verabschiedeten Erneuerbare-
Energien-Gesetz, Bundesamt fir Naturschutz (BfN),
11/2012 - 10/2014.

Evaluierung der Verfahren und Technologien fir die Be-
reitstellung von Wasserstoff auf Basis von Biomasse,
NOW GmbH, 05/2011 - 02/2013.

FlexiTorr - Flexibilisierung der Energiebereitstellung
in Bioenergiekleinanlagen durch den Einsatz von
toreffizierten Brennstoffen, Projekttrager Julich (PU),
09/2013 - 08/2015.

Glycerol Biorefinery Approach for the Production of
High Quality Products of Industrial Value, EU-Projekt,
11/2013 - 10/2017.

Gutachten Biowarme- u. Biostrombereitstellung 2009 -
2013, Marktprojekt, 11/2009 - 12/2013.

Innovationskoordinator Bioenergie, Leipziger Stiftung,
11/2010 - 10/2013.

Innovatives  bedarfsangepasstes ~Kommunal-Ener-
gietrager-Konzept - IbeKET, Bundesministerium flr
Umwelt, Naturschutz und Reaktorsicherheit (BMU)/
Projekttrager Jilich (PtJ), 09/2013 - 03/2015.

Integrierte Verwertungsanlage und Strategie fir kom-
munale Biomasse ,HTC Hallesche Wasser- und Stadt-
wirtschaft“, Bundesministerium fir Umwelt, Natur-
schutz und Reaktorsicherheit (BMU)/ Projekttrager
Julich (PtJ), 12/2010 - 08/2014.

KACELLE - Demonstrating Industrial Scale Second Ge-
neration Bioethanol Production - KAlundborg CELLu-
losic Ethanol plant, EU-Projekt, 08/2009 - 01/2014.

Klein aber effizient - Kosten- und energieeffizi-
ente Biomethanproduktion (ERANET Bioenergy
- SE.Biomethan), Fachagentur Nachwachsende Roh-
stoffe e. V. (FNR), 02/2013 - 01/2016.

Kleine Feuerungsanlagen flr feste Brennstoffe - Ermitt-
lung des Standes der Technik, Marktprojekt, 07/2012
- 06/2013.

Klimaeffekte einer Biomethanwirtschaft, Bundesmi-
nisterium fur Ernéghrung, Landwirtschaft und Verbrau-
cherschutz (BMELV)/ Fachagentur Nachwachsende
Rohstoffe e. V. (FNR), 03/2011 - 02/2014.

Konsistentes Recht der energetischen Biomassenut-
zung, Marktprojekt, 11/2012 - 04/2013.

Konzeptentwicklung zur marktnahen SNG-Produktion,
Séachsische Aufbaubank (SAB), 07/2012 - 06/2014.

Kooperation zur Aufnahme und Evaluierung von Primér-
daten zu pflanzendlbasierten Bioraffinerien in Chile
sowie Austausch zu erfolgversprechenden Technolo-
gien, Bundesministerium fur Bildung und Forschung/
Deutsches Zentrum fir Luft- und Raumfahrt (DLR),
09/2012 - 08/2014.

Kraftstoffe im Flugbetrieb, Marktprojekt, 09/2010 -
12/2013.

Kurzstudie zum Einsatz von Biomasse zur bedarfsge-
rechten Energieerzeugung, Bundesministerium fir
Erndhrung, Landwirtschaft und Verbraucherschutz
(BMELV)/ Fachagentur Nachwachsende Rohstoffe e.
V. (FNR), 08/2012 - 03/2013.

Kraftstoffpotenziale aus Abfallen und Reststoffen, Bun-
desministerium flr Erndhrung, Landwirtschaft und
Verbraucherschutz (BMELV), 01/2013 - 07/2013.

Kurzstudie zur Preis- und Mengenentwicklung von
ausgewahlten holzartigen Reststoffen im Einzugsge-
biet eines Biomasseheizkraftwerkes, Marktprojekt,
04/2013 - 09/2013.



m Projects (selection)

Leistungsféahigkeit von Biogasanlagen im Energiemix der
Zukunft am konkreten Beispiel Honigsee, Gesellschaft
flr Energie und Klimaschutz Schleswig-Holstein GmbH
(EKSH)/ BGA Honigsee, 07/2012 - 03/2013.

Lignobiofuel - Entwicklung eines Verfahrens zur Her-
stellung von stofflich und energetisch nutzbaren
Bioagglomeraten auf der Basis von Lignin, Bundes-
ministerium fur Umwelt, Naturschutz und Reaktorsi-
cherheit (BMU)/ Projekttrager Jilich (PtJ), 07/2011
- 06/2013.

Machbarkeitsstudie zum Aufbau eines Chinesisch-
Deutschen Biogasforschungs- und Entwicklungszen-
trums in China, Marktprojekt, 08/2013 - 03/2014.

Meilensteine 2030 - Elemente und Meilensteine fir die
Entwicklung einer tragfahigen nachhaltigen Bioener-
giestrategie, Bundesministerium fiir Umwelt, Natur-
schutz und Reaktorsicherheit (BMU)/ Projekttrager
Jilich (PtJ), 01/2012 - 02/2014.

Meilensteine 2030 - Elemente und Meilensteine fiir die
Entwicklung einer tragfahigen nachhaltigen Bioener-
giestrategie (Detailstudie), Bundesministerium fir
Umwelt, Naturschutz und Reaktorsicherheit (BMU)/
Projekttrager Jilich (PtJ), 08/2012 - 07/2014.

Mobilitat Biogas Mexiko, Deutsches Zentrum fir Luft-
und Raumfahrt (DLR) / Bundesministerium fir Bildung
und Forschung (BMBF), 09/2011 - 12/2013.

MONA: Monitoring des Biomethanproduktionsprozes-
ses, Bundesministerium fir Erndhrung, Landwirt-
schaft und Verbraucherschutz (BMELV)/ Fachagentur
Nachwachsende Rohstoffe e. V. (FNR), 05/2011 -
07/2014.

Nachhaltige Biodkonomie, Marktprojekt, 12/2011 -
12/2014.

Nachhaltigkeit der Biomassepotenziale - AP5, Bun-
desministerium fir Erndhrung, Landwirtschaft und
Verbraucherschutz (BMELV) AP, 03/2011 - 02/2014.

Nachristung zum katalytischen Abbau von gasférmigen
organischen Emissionen aus Kaminodfen, Deutsche
Bundesstiftung Umwelt (DBU), 08/2013 - 01/2015.

National Assessment of Actual Biomass Potentials for
Energetic Use And Capacity Building for Monitoring
of the Bioenergy Market in Serbia, Deutsche Ge-
sellschaft fiir Internationale Zusammenarbeit (GIZ),
11/2012 - 04/2015.

NEKO - Neuartiger emissionsarmer Kaminofen, Deut-
sche Bundesstiftung Umwelt (DBU)/ Specht, 04/2013
- 03/2015.

OptFlex Biogas - Ermittlung eines technisch-6kono-
misch optimierten Betriebs von flexiblen Biogasanla-
gen, Bundesministerium fir Umwelt, Naturschutz und
Reaktorsicherheit (BMU)/ Projekttrager Jilich (PtJ),
09/2012 - 12/2014.

Optimierung einer ORC-Anlage, Marktprojekt, 10/2012
-01/2013.

Optimierungspotenziale von Biokraftstoffanlagen, Bun-
desministerium fir Erndhrung, Landwirtschaft und
Verbraucherschutz (BMELV)/ Fachagentur Nachwach-
sende Rohstoffe e. V. (FNR), 07/2012 - 06/2014.

Perspektiven der Biogaseinspeisung und instrumentel-
le Weiterentwicklung des Férderrahmens, Bundesmi-
nisterium flir Umwelt, Naturschutz und Reaktorsicher-
heit (BMU), 06/2013 - 4/2015.

Potenziale zur Steigerung der Leistungsfahigkeit von
BGA - Energetische Effizienz von Repoweringmaf-

nahmen, Fachagentur Nachwachsende Rohstoffe e.
V. (FNR), 01/2014 - 12/2015.

Prognose des Bioenergieanlagenzubaus in einer Netz-
region des Auftraggebers, Marktprojekt, 12/2012 -
12/2013.

Prognose der Stromerzeugung aus Bioenergieanlagen
fur einen Netzbetreiber, Marktprojekt, 11/2013 -
10/2014.

Prognose zur Stromerzeugung aus Biomasse, Marktpro-
jekt, 08/2013 - 09/2015.

Programmbegleitung (Service- und Begleitvorhaben) fur
das BMU-Férderprogramm zur Optimierung der ener-
getischen Biomassenutzung, Bundesministerium fir
Umwelt, Naturschutz und Reaktorsicherheit (BMU)/
Projekttrager Julich (PtJ), 01/2014 - 12/2015.

Rahmenvertrag zu Untersuchungen in BGA Westewitz,
Marktprojekt, 08/2011 - 12/2013.

Rahmenvertrag zur wissenschaftlichen Begleitung,
Unterstitzung und Beratung des BMVBS in den Berei-
chen Verkehr und Mobilitdt mit besonderem Fokus auf
Kraftstoffen und Antriebstechnologien sowie Energie
und Klima, Marktprojekt, 04/2012 - 01/2014.

RegioBalance - Bioenergie-Flexibilisierung als regiona-
le Ausgleichsoption im deutschen Stromnetz, Projekt-
trager Jilich (PtJ), 08/2013 - 07/2015.

REMISBIO: Mahahmen zur Reduzierung von Emissio-
nen von Biogasanlagen - Katalysatortest, Bundesmi-
nisterium fir Bildung und Forschung (BMBF)/ Projekt-
trager Julich (PtJ), 01/2011 - 12/2014.

Ribenkonservierung flir Biogasgewinnung, Marktpro-
jekt, 08/2012 - 04/2013.

SafePellets - Safety and quality assurance measures
along the pellets supply chain, Marktprojekt, 01/2011
- 01/2014.

Schaufenster Elektromobilitédt, VDI/VDE Innovation +
Technik GmbH/ Bundesministerium fir Verkehr, Bau
und Stadtentwicklung (BMVBS), 12/2012 - 11/2015.

SECTOR - Production of Solid Sustainable Energy Car-
riers from Biomass by Means of TORrefaction, EU-
Projekt, 01/2012 - 06/2015.

Service- und Begleitvorhaben fiir das BMU-Forderpro-
gramm zur Optimierung der energetischen Biomasse-
nutzung, Bundesministerium fir Umwelt, Naturschutz
und Reaktorsicherheit (BMU)/ Projekttrager Jilich
(PtJ), 11/2008 - 12/2013.

SolidStandards - Entwicklung und Durchfihrung von
Trainings bezlglich der neuen EU-Normen flr biogene
Festbrennstoffe, EU-Projekt, 05/2011 - 04/2014.

SoMaRu - Marketingmafnahmen fiir das Forschungs-
netzwerk SOJUS Bioenergie Russland, Deutsches
Zentrum fUr Luft- und Raumfahrt e. V. (DLR) - Interna-
tionales Biro (IB)/ Bundesministerium fir Bildung und
Forschung (BMBF), 04/2012 - 03/2014.

Spitzencluster-BioEconomy: ,TG4, Energetische Nut-
zung und Optimierung im Gesamtzusammenhang der
Kaskadennutzung (VP4/ EVerBio)“ - TeilprojektA, Bun-
desministerium fir Bildung und Forschung (BMBF)/
Projekttrager Julich (PtJ), 07/2012 - 06/2015.

Spitzencluster-BioEconomy: TG 5, Begleitforschung:
Nachhaltige wettbewerbsstrategische Handlungs-
konzepte und Steuerungsinstrumente des BioEco-
nomy-Cluster in Mitteldeutschland, TP 5.1.1, Bun-
desministerium fir Bildung und Forschung (BMBF)/
Projekttrager Julich (PtJ), 07/2012 - 06/2017.



Spitzenforschung und Innovation in den Neuen Landern
- Technologien fir das Nach-Erddlzeitalter; Struktur-
aufklarung von Energierohstoffen; TP: Analyse und
Bewertung von Prozessketten basierend auf der Co-
Vergasung von Biomasse, Bundesministerium flr
Bildung und Forschung (BMBF)/ Projekttrager Jilich
(PtJ), 03/2010 - 05/2013.

Studie Einspeisung von Biogas in das Erdgasnetz, Bun-
desministerium fur Erndhrung, Landwirtschaft und
Verbraucherschutz (BMELV)/ Fachagentur Nachwach-
sende Rohstoffe e. V. (FNR), 08/2011 - 02/2013.

Studie Regionalisierung der Férderung von Strom aus
Biomasse, Marktprojekt, 11/2012 -04/2013.

Studie zur Bestandsaufnahme von Biomasseauf-
schlussverfahren fiir Biogas/ Bioethanol 2012, Markt-
projekt, 06/2012 - 06/2013.

Support for the characterization of the effluent of a plan-
ned biogas plant in Concérdia/ Santa Catarina, Markt-
projekt, 07/2013 - 09/2013.

Technisch-6konomische Begleitforschung fiir die For-
dermafnahme Bioenergie-Regionen 2012 - 2015,
Bundesministerium fiir Erndhrung, Landwirtschaft
und Verbraucherschutz (BMELV) AP, 03/2013 -
02/2016.

THG-Bilanz Biomethan Glstrow 2012, Marktprojekt,
07/2012 - 06/2014.

THG-Bilanzierung eines Verfahrens zur Aufbereitung
halmgutartiger Biomasse, Marktprojekt, 01/2013 -
03/2013.

TORBIMA: Torrefizierung - ein Verfahren zur Homogeni-
sierung schwieriger Biomassen fir eine energetische
Nutzung, Bundesministerium fir Umwelt, Naturschutz
und Reaktorsicherheit (BMU)/ Projekttrager Jilich
(Ptj), 07/2011 - 06/2013.

ToxOAb - Optimierung der Feinstaubminderung von Ab-
scheidern fir Biomassefeuerungen unter Berlicksich-
tigung der toxikologischen Relevanz mittels mikrobiel-
ler Testsysteme, Projekttrager Jilich (PtJ), 09/2013
- 08/2016.

Traning Nanjing (China),
12/2013.

TREC - SMART+ sub-projekt Transnational Renewable
Energy Cluster, EU-Projekt, 05/2011 - 04/2013.

Untersuchung der verbrennungstechnischen Nutz-
barkeit von HTC-Kohle, Marktprojekt, 02/2013 -
06/2013.

Untersuchung der verbrennungstechnischen Nutzbar-
keit von HTC-Kohle aus Mono-Biomasse, Marktpro-
jekt, 02/2013 - 06/2013.

Untersuchungen zur Ausgestaltung und méglichen Ver-
einfachung des Zulassungsprozesses fur Kessel und
Brennstoffe nach §3 Gruppe 8 der 1. BIMSchV, Bun-
desministerium fur Erndhrung, Landwirtschaft und
Verbraucherschutz (BMELV)/ Fachagentur Nachwach-
sende Rohstoffe e. V. (FNR), 11/2012 - 10/2013.

Verbundvorhaben FEBio@H20 Fllssige Energietrager
aus einer integrierten hydrothermalen Umwandlung
von Biomasse, Teilprojekt ,Biomasseabbau und
Gesamtprozess®, Bundesministerium fur Bildung
und Forschung (BMBF)/ Projekttrager Julich (PtJ),
01/2013 - 12/2015.

Verbundvorhaben ,ZERO-WASTE - Die Stadt der
Zukunft - Eine bedarfsangepasste ZERO-WASTE-
Bioraffinerie“ Teilvorhaben 4 ,Deutsches Biomasse-

Marktprojekt, 04/2012 -

Projects (selection) m

forschungszentrum®, Bundesministerium fir Bildung
und Forschung (BMBF)/ Projekttrager Jilich (PtJ),
01/2009 - 12/2013.

Verbundvorhaben Alterung von Dieselabgaskatalysa-
toren im Betrieb mit Biokraftstoffen, Teilvorhaben 2:
Biokraftstoffe, Bundesministerium flr Erndhrung,
Landwirtschaft und Verbraucherschutz (BMELV)/
Fachagentur Nachwachsende Rohstoffe e. V. (FNR) +
Forschungsvereinigung Verbrennungskraftmaschinen
e. V. (FVV), 10/2010 - 10/2013.

Verbundvorhaben: Untersuchungen und Bewertun-
gen zum Einsatz von Enzymen in Biogasanlagen auf
deren Wirksamkeit und deren Wirkungsweise sowie
zur Verdnderung des Verfahrensablaufs im Labor-,
Technikum- und Praxisanlagen-Mafstab, Bundesmi-
nisterium fur Erndhrung, Landwirtschaft und Verbrau-
cherschutz (BMELV)/Fachagentur Nachwachsende
Rohstoffe e. V. (FNR), 10/2010 - 09/2013.

Wachstumskern - Chemnitz FutureGas: Entwicklung
von Steuerungswerkzeugen fir modulare Biogasanla-
gen hinsichtlich ihres Stoffstrommanagements, Bun-
desministerium fir Bildung und Forschung (BMBF)/
Projekttrager Julich (PtJ), 09/2010 - 08/2013.

Wechselwirkung der Markteinfihrungsinstrumente auf
die energetische Nutzung von Biomasse, Bundes-
ministerium fur Umwelt, Naturschutz und Reaktorsi-
cherheit (BMU)/ Projekttréger Jilich (PtJ), 06/2009
- 06/2013.

Wissenschaftliche Vorbereitung und Begleitung der
EEG-Monitoringberichte und des EEG-Erfahrungsbe-
richts flr die Stromerzeugung aus Biomasse (Vorha-
ben Il a Biomasse), Bundesministerium fir Umwelt,
Naturschutz und Reaktorsicherheit (BMU)/ Projekttra-
ger Jilich (PtJ), 06/2012 - 06/2015.

Zuarbeiten zum Européischen Verbundprojekt EN-PME-
TEST, Marktprojekt, 11/2012 - 09/2014.



DBFZ in the press (selection)

Energiegewinnung aus Stroh, Zeitung fir kommunale
Wirtschaft, Januar 2013.

Flexible Fahrweise mit optimierter Strategie, Energie-
spektrum, Januar 2013.

Stoffwechsel, neue energie, Januar 2013.

Nachhaltigkeit soll alltagstauglich werden, Leipziger
Volkszeitung, Januar 2013.

Das Tempo in der regionalen Energiewende hoch hal-
ten, Traunsteiner Tagblatt, Januar 2013.

Bioenergie flr Regionen, www.springerprofessional.
com, Februar 2013

Strom richtig verkaufen, top agrar, Februar 2013.

Landschaftspflegeholz fiir die Holzvergasung?, Energie
aus Pflanzen, Februar 2013.

Bioenergie flr Regionen, Springer flr Professionals,
Februar 2013.

Lokales Biomethan dank neuer Technik, Solarthemen,
Februar 2013.

Innovationszentrum fiir Bioenergie, Netzwerk Nachrich-
ten Februar 2013

In Biomasse steckt mehr drin, Nordsee-Zeitung, Méarz
2013.

Zucker- und Zellulose-Ethanolpreise gleichen sich an,
BlOspektrum, Marz 2013.
EU biofuel policies: DBFZ explains, comments on EC
proposals, www.biodieselmagazine.com, Marz 2013.
Wohin mit biogenen Rest- und Abfallstoffen? B&B Agrar,
Mérz 2013.

Das Netzwerk wirkt, Energie und Umwelt, April 2013.

Paradigmenwechsel, Sonne Wind & Warme, April 2013.

Energiewirtschaft in der Region Leipzig - Branche mit
vielen Facetten, Wirtschaft, April 2013.

Bioenergie muss noch effizienter werden, Netzwerk
Nachrichten, April 2013

Anlagen flexibel betreiben?, DLG-Mitteilungen,
2013.

Stroh zu Gold spinnen, Ratgeber Energie, Mai 2013

Hand in Hand fir eine biobasierte Wirtschaft, www.vc-
magazin.de, Mai 2013.
DBFZ entwickelt mobile Miniaturanlage zum Katalysa-
torentest an BHKW, Energie aus Pflanzen, Juni 2013
Biogas jenseits des Ozeans, Landwirtschaftliches Wo-
chenblatt, Juli 2013.

Grilinschnitt wird erstmals in Halle carbonisiert, VDI
Nachrichten, Juli 2013.

Die Kohle aus dem Kochtopf, Wochenspiegel, Juli 2013

Kohle aus dem Schnellkochtopf, Mitteldeutsche Zei-
tung, Juli 2013

Forschungstempel aus Holz, Leipziger Volkszeitung, Juli
2013.

Holzbau-Entwurf fir DBFZ-Technikum gewinnt Wettbe-
werb, Holz-Zentralblatt, August 2013

Priflabor des DBFZ fiir Luftschadstoffe akkreditiert,
Holz-Zentralblatt, August 2013.

Forscher vergleichen Biowasserstoff-Verfahren, Holz-
Zentralblatt, August 2013

Biogasanlage auch ohne Kuhstall umweltfreundlich,
Séachsische Zeitung, August 2013.

Schilf und Gras: Preiswerte Alternativ en fiir die Biogas-
anlage, TopAgrar Online, August 2013

Wie effizient und nachhaltig ist Bioenergie?, BMU-Zeit-
schrift, September 2013.
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Figure 70: DBFZ is represented in a variety of trade
magazines with its research topics.

Bioenergie: Starthilfe fir Firmen, Leipziger Volkszei-
tung, September 2013.

Ein Stilick Energiezukunft in Leipzig: NEU e.V. und DBFZ
haben Innovationszentrum flr Bioenergie an der Tor-
gauer Strafie eréffnet, Leipziger Internetzeitung, Sep-
tember 2013.

Eine unterschéatzte Energiequelle, Weser-Kurier, Okto-
ber 2013.

Naturschutz profitiert von energetischer Nutzung, Holz-
Zentralblatt, Oktober 2013

Potenzial von Stroh im Energiemix bisher unterschéatzt,
www.agrarheute.de, Oktober 2013.

The potential of straw for he energy mix has been unde-
restimated, Innovation Toronto, Oktober 2013

Energie vom Acker: Stroh soll mehrere Millionen Haus-
halte mit Strom und Warme versorgen, Wissenschaft
Aktuell, Oktober 2013

Wie weit sind wir eigentlich? ZEIT CAMPUS, November
2013

Studie: Stroh bietet reichhaltiges Energiepotenzial,
Leipziger Volkszeitung, November 2013.

Reststoffe konnen Energiepflanzen nicht ersetzen, Top
Agrar online, November 2013

Strom aus Bioenergie im Blickpunkt, www.stefanschro-
eter.com, November 2013

Flexibler Strom steht noch am Anfang, www.stefan-
schroeter.com, November 2013

Stroh rickt im Energiemix in den Fokus, www.der-land-
wirt-schafft.de, Dezember 2013

Burnfair: sustainable biomass for aviation, Erneuerba-
reEnergien.de, Dezember 2013.
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Directions

... by train:

to Leipzig main station. Take tram line 3/3E (towards
Taucha/Sommerfeld) as far as the Bautzner Strasse stop.
Cross over the road, passing the car park on the right, and
go straight on through gate number 116, after approximate-
ly 100 metres turn left, the DBFZ entrance is 60 metres
further along on the left-hand side.

... by car:

on the A14 motorway. Exit at Leipzig Nord-Ost; follow signs
for Taucha; then follow signs for Leipzig; then follow signs
for Zentrum, Innenstadt. Turn off left after the “bft” filling
station (see ,by train®).

... tram:
line 3/3E towards Taucha/Sommerfeld; Bautzner Strasse
stop (see ,by train®).
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SAVE THE DATE!
DBFZ Annual Conference ,From Science to Business*

1/2 October 2014 at the Media Campus Villa Ida in Leipzig.
For more information visit: www.dbfz.de/jahrestagung
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