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Figures and Facts about KIT (2021) ﬂ(".

_ 5 Campuses — 200 ha area
37 Spinoffs and Startups

267 B e 385 Professors and executive
scientists
22,225 students
300 Buildings with a usable KIT budget 2021
area of 492,000 m?2 2 100ibectcrte e EUR 1090,7 million

51 Patent applications 9,783 Employees

1,405 international scientists

Status: Mai 2021
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Famous Profs

Heinrich Hertz
(1857-1894)
discovered
electromagnetic
waves (1887), which
are the basis for
radio transmission

3 20.03.2025

Fritz Haber
(1868-1934)
high-pressure
synthesis of
ammonia (1909),
Nobel Prize in
Chemistry (1918)

Dr. Mariana Kozlowska

Karl Benz
(1844-1929)
the inventor of the
automobile

KIT

Karlsruhe Institute of Technology

Famous Alumni

> |

Emil von Skoda Leopold Ruzi¢ka Martin
(1839-1900) (1887-1976) Brudermiiller
the founder of the organic chemistry, (1961)
Skoda Works terpenes, Nobel CEO of BASF
Prize in Chemistry
(1939)

Institute of Nanotechnology, Karlsruhe Institute of Technology
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KIT in the TU9 Association
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KIT

Karlsruhe Institute of Technology

Network and representation of the interests of
leading institutes of technology in Germany

Characterized by: Strength in research and
tradition

Partnerships with renowned universities
worldwide

Centers of technology and innovation

Joint support of research, higher education and
engineering in natural sciences

Institute of Nanotechnology, Karlsruhe Institute of Technology



KIT — The Research University in

the Helmholtz Association

HELMHOLTZ

RESEARCH FOR GRAND CHALLENGES

20.03.2025 Dr. Mariana Kozlowska

L GEOMAR Helmholtz Centre
for Ocean Research Kiel

Alfred Wegener Institute Eemsches Elektronen-
Helmholtz Centre for Polar Synchrotron (DESY)
and Marine Research (AWI) 5

v Max Delbriick Center for
Molecular Medicine in the
Helmholtz-Zentrum Geesthacht Helmholtz Association
Centre for Materials and Coastal
Research (HZG)

Helmholtz Centre for Infection
Research , ()
Helmholtz Centre Potsdam -
GFZ German Research
Centre for Geosciences

‘ German Aerospace Center =~ Helmholtz Centre for
(DLR) Environmental Research ®

()] Y
b Helmholtz-Zentrum
German Center for Dresden Rossendorf
Neurodegenerative ) ) J (HZDR)
Diseases (DZNE) y

Helmholtz-Zentrum
Berlin fur Materialien
und Energie

Forschungszentrum Jilich

(%)

‘ GSl Helmholtz Centre for
> Heavy lon Research
German Cancer Research v > L

Centre )

Karlsruhe Institute of Max Planck Institute for
‘ Technology (KIT) Plasma Physics (IPP)

()

Helmholtz Zentrum Minchen- German
Research Center for Environmental
Health

Institute of Nanotechnology, Karlsruhe Institute of Technology
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Research Fields of the Helmholtz Association:
Participation of KIT ﬂ(IT

AERONAUTICS, SPACE,

MATTER AND TRANSPORT

HEALTH

J

ENERGY

INFORMATION
EARTH AND ENVIRONMENT

20.03.2025 Dr. Mariana Kozlowska Institute of Nanotechnology, Karlsruhe Institute of Technology
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The UN Sustainable Development Goals

NO { ] 600D HEALTH QUALITY GENDER
POVERTY AND WELL-BEING EDUCATION EQUALITY

% & 1)

DECENT WORK AND REDUCED
ECONOMIC GROWTH INEQUALITIES

13 ﬁ%ﬂ‘? PEACE AND JUSTICE 17 PARTNERSHIPS

STRONG INSTITUTIONS FOR THE GOALS

The 2030 Agenda for Sustainable Development, adopted by all United Nations
Member States in 2015, provides a shared blueprint for peace and prosperity for

people and the planet, now and into the future

20.03.2025 Dr. Mariana Kozlowska

KIT

Karlsruhe Institute of Technology
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https://sdgs.un.org/2030agenda

Topics Sharpening the Profile of KIT ﬁ(".

MOBILITY

20.03.2025 Dr. Mariana Kozlowska Institute of Nanotechnology, Karlsruhe Institute of Technology
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Karlsruhe Transformation Center ﬂ(l'l'
for Sustainability and Cultural Change (2012)

science and research + business, municipal and civil society

® To achieve our climate protection goals quickly and jointly > -
® To share and increase knowledge on sustainability issues ><
® Real-world laboratories create interfaces between science,

business, politics, and society UR A K|T

‘\f\}}:lll\' 4|\1|,,,,’ |
e e e et O | i MH#“[\ Urban Transformation - Connecting Urban Sustainability Labs

M .‘

) M REALLABORE

DER NACHHALTIGKEIT

v Nutrition
v' Mobility
v' Consumption
v' Energy
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Biomass to Liquid (biolig®) ﬂ(".

2005 — pilot project funded by
the Federal Ministry of Food
and Agriculture
First combined operation of all
four stages in 2014 for the
production of gasoline from
wheat straw
Complete utilization of the
biomass material and energy
Exclusive use of residual
biomass that does not
compete with agriculture and
. food production for cultivation
|, Breas

e
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EnergyLab 2.0 ﬂ(".

Karlsruhe Institute of Technology

By 2045, climate neutrality is to be achieved. Meanwhile — by 2030 — greenhouse gas emissions are to be
reduced by at least 65% compared with 1990

* Europe's largest research
infrastructure for renewable energy
* The intelligent networking of

+ To efficiently enable the energy transition with new intelligent virenmentally friendly energy
networking strategies }”'%Uenerators and storage methods
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Karlsruhe Institute of Technology

Hydrogen mobility @KIT S(IT

'

® The building and operation of a hydrogen refueling station at KIT Campus Nord (since 2013)

® Supplies 2 fuel cell buses (based on the Evobus Hybrid fuel cell Citaro model) operated for the KIT shuttle
bus line

® This plant works daily providing gaseous hydrogen at 450 bar as fuel, and has a storage capacity of 420
kg, making it one of the biggest operative plants in southern Germany

12 20.03.2025 Dr. Mariana Kozlowska Institute of Nanotechnology, Karlsruhe Institute of Technology



Emission-free Drives

Future mobility technologies

H2

@ Climate-neutral future production technologies and manufacturing systems

® New mobility concepts to electric vehicles and completely new
components and designs to methods and processes for product
development

@ Development of embedded electronic systems and toolchains, e.g. XANDAR

® InnovationCampus Future Mobility is a joint technology platform between
KIT and Uni Stuttgart

Chassis Components

Software-
defined
Mobility

Lighter, more efficient, more powerful, more "eVee" experimental vehicle: a lightweight Electric and driverless prototypes for individual and
sustainable: new types of electric motors and chassis or new types of drive components are public transportation
their local, efficient production being tested

More examples: https://www.kit.edu/kit/english/pi_2023_014_hannover-messe-2023-
sustainable-solutions-for-mobility-energy-and-industry.php

13 20.03.2025 Dr. Mariana Kozlowska Institute of Nanotechnology, Karlsruhe Institute of Technology



Other ways of mobility beyond KIT initiatives ~ ~CIT

Karlsruhe Institute of Technology

For the needs to transport
Iarger items around the city

']

Carpooling benches

Deutschlandticket

.

https: A//WWV\‘/ trahéformatlonszentrum org/downloads/Laste — v @ Vo LO CO pT E R

nr%c3%adder/kat_lastenradflyer _2025.pdf
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Other ways of mobility ﬂ(".

Karlsruhe Institute of Technology

Car sharing | Bike shari\ngﬁ | E-scooter sharing

V|||

Al

Carsharing-Fahrzeuge pro 1.000 EW *Stidte > 25.000 EW
Standzoz W 2024 2022
Karlsruhe
Miinchen

202
Hamburg
Stuttgart E—
Bertin T

Lo
L 22
Freiburg 179

Diisseldorf *ﬂ
Kéln
Tiibingen q
Heidelberg YT
0.00 1.00 2.00 3.00 4.00 5.00 6.00

KEASW J |
o [R— * Quelle: Bundesverband Carsharing a.V. (bos), 2024
Mobilitat

More space for bicycles :
on train station

15 20.03.2025 Dr. Mariana Kozlowska Institute of Nanotechnology, Karlsruhe Institute of Technology
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Relevant initiatives in Karlsruhe

a Karlsruhe's Environmental Management (since 2010)

Yo W o
% Y

«f

GEPRUFTES
UMWELTMANAGEMENT
DE-138-00081

kek®

., Karlsruher Energie-und
<Klimaschutzagentur

Projects in the city to achieve maximum environmental and climate
benefits (e.g. green energy, energy-efficient renovations)
environmental management system compliant with the European
EMAS regulation (Eco Management and Audit Scheme)

20.03.2025 Dr. Mariana Kozlowska

KIT

Karlsruhe Institute of Technology

Karlsruhe Climate Adaptation
Strategy 2021

® Urban Climate Planning (mitigate heat
accumulation in densely built areas)

® Infrastructure Adaptations (solutions
for heavy rainfall and potential
flooding)

® Research and Collaboration

Institute of Nanotechnology, Karlsruhe Institute of Technology



Biowaste is scanned (obligatory in 2025) ﬂ(IT

Karlsruhe Institute of Technology

® Biowaste: 49-54 kg/person per year
® 5-10% is wrongly sorted — higher recycling costs

The same is planned with plastic
and paper

S

,Deepscan Scanner” (60000 Euro)

https://mww.baden-tv.com/mediathek/video/fuer-ein-sauberes-
karlsruhe-der-bioabfall-stoerstoffdetektor-im-test/

17 20.03.2025 Dr. Mariana Kozlowska Institute of Nanotechnology, Karlsruhe Institute of Technology



Bioeconomy Initiatives in the Karlsruhe
TechnologyRegion ﬂ(IT

Biodkonomiestrategie fir die

TechnologieRegion Karlsruhe

18

Sustainable bioeconomy by promoting innovative
businesses with bio-based products and processes

To utilize plant-based fibers in regional value chains,
particularly in construction, packaging, and food
industries

Promotion of start-ups, marketing the location in new
target markets

Design of regional bioeconomy strategies
Diversity and sustainability, technology transfer
Cooperation platforms with companies

®Ezsource

20.03.2025 Dr. Mariana Kozlowska

Karlsruhe Institute of Technology

41VISION ‘, BGVA & —EnBW
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Karlsruhe
H,iPort KA Mod Mobility Lab

Technologie
powered by Region
Karlsruhe

Institute of Nanotechnology, Karlsruhe Institute of Technology
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G r aS S C I I p p I n g S 4 ’ : RS- Electro Biotechnology Karlsruhe Institute of Technology

Large quantities available Conventional methods
> e.g. Berlin 120,000 t a™"

Current use Fertilizer — E&

» Composting and subsequent use as fertilizer Composting ‘\
» Biogas production &,
. - - . .- a‘\ <—
Overall, the use of grass clippings still costs significantly
more than it generates / Incineration /
Energy Green waste
- New conversion r requir
ew conversion routes required \
Biogas plant

Slide adapted from Prof. Dirk Holtmann (KIT)
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Grass biorefinery —an example MaTeLiS 'BT ﬂ(".

KIT MATERIALS CENTER . leciro Blotechnology Karlsruhe Institute of Technology

Delivery

Meadow ; —— f
gl'aSS P iy In the grass factory

Fertiliser

. Fibres

L

Granulation

& AGRIPLAST

=

Grass slurry

Green power

Biogas reactor

Products
made from
AgriPlast

% BIOWERT circular economy

SI‘i‘de adapted from Prof. Dirk Holtmann (KIT)
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Successful development of new .%4

) MaTeLiIS
conversion routes ¥

KIT MATERIALS CENTER

Conventional methods Novel methods

\
|
| N
Fertilizer — ———— EA ‘ Oo - @
\

Composting

: - Pressmg
Incineration and extraction
Energy Green waste X I
\ Electrode

materials
Biogas plant Carbonlzatlon

Routes can be integrated!

Slide adapted from Prof. Dirk Holtmann (KIT)

Chemical and

i Pretreatment i
biotechnological
conversion
[ -
TN B : E Press Juice
/ and Extractives

——

B AT

Electro Biotechnology Karlsruhe Institute of Technology

Basic and

—_— ) .
fine chemicals

Microbial
electrosynthesis

/ Microbial fuel cell
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Matelis B[ NT

Electro Biotechnology Karlsruhe Institute of Technology

Challenges

» Scale-up of processes

» Development of logistics concepts/ decentralized bio-economy concepts
Co-operation with Andreas Rudi, Institute for Industrial Production (11P)

» Broadening the feedstock base

» Paradigm shift by robust processes
» one substrate - products to many substrates - products

Slide adapted from Prof. Dirk Holtmann (KIT)
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Foodsharing Less plastic by tap water refill

reducing food waste by redistributing surplus food to
those who can use it

® Online platforms
@ Fairteiler (Public Distribution Points)
® Foodsaver Volunteers

Teilen statt
Wegwerfen

23 20.03.2025 Dr. Mariana Kozlowska Institute of Nanotechnology, Karlsruhe Institute of Technology
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Standard ways to reduce waste

/YR\N?,Q

Bl TREND ZU PFANDSYSTEMEN
IN EUROPA

Malta (2021)
Schottiand (2022)
Portugal (2

24 20.03.2025 Dr. Mariana Kozlowska Institute of Nanotechnology, Karlsruhe Institute of Technology



PLAFCO - a sustainable plastic substitute made ﬂ(l'l'

from paper

A /X
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Karlsruhe Institute of Technology

Products such as drinking straws and
disposable tableware made from fossil raw
materials are banned from sale from mid-
2021

PLAFCO - plasticised fibre composite

This method transforms paper into a
cellulosic composite that is more compressed
than paper

It replace many plastic and hybrid products

Fully biodegradable and compostable as well
as protecting the environment and not
polluting water

Y
T

, | 1
Mgmﬂ'

Institute of Nanotechnology, Karlsruhe Institute of Technology



Modern ecomanagement: efeuCampus Bruchsal ﬂ(IT
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« efeuCampus Bruchsal GmbH was founded in 2018 as a 100% subsidiary of the city of Bruchsal

« The aim is to develop innovative eco-friendly solutions for urban goods logistics that are
ecologically sensible and economically viable

« Initial project: delivering packages and collecting recyclables

26 20.03.2025 Dr. Mariana Kozlowska Institute of Nanotechnology, Karlsruhe Institute of Technology



Bruchsal: thermal water for electricity and beyond ﬂ(IT

® Experts estimate: ca. 1.6 Mio tons of lithium
will be needed annually by 2028 for batteries

® Lithium production through the evaporation of
sea and brine water needs high water
consumption and the simultaneous water
shortage in some producing countries

® Alternative mining regions and sustainable
methods of lithium extraction are sought after

® In Bruchsal, EnBW is testing the climate-
neutral, industrial extraction of lithium
from deep geothermal energy

® Prediction: Production of around 20,000
batteries for electric cars

27 20.03.2025 Dr. Mariana Kozlowska



Take-hnome messages -\\J(IT

Karlsruhe Institute of Technology

® Renewable energy
® Emission-free

® New technologies, new materials and optimized
processing for high sustainability

® Recycling
® Digitalization, control, optimization
® Education and active inspiration

Thank you for your attention!

28 20.03.2025 Dr. Mariana Kozlowska Institute of Nanotechnology, Karlsruhe Institute of Technology



KIT — Exzellent Research, Outstanding Higher ﬂ(IT
Education, and Driver of Innovation

Participation of all scientists in Excellent research infrastructure

teaching and research DEVELOPING SCIENTIFIC
Cultural diversity CAREER PATHS

The Research University
In the Helmholtz AsSociation

TRANSPARENT SERVICES FOR RESEARCH, KIT thinks and acts as ONE institution

TEACHING, AND INNOVATION Energy
Research-based INNOVATION AS A Mobility
teaching and learning STATUTORY MISSION

TOWARDS A LEADING POSITION IN EUROPE Information
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