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Center for Microbial Ecology and Technology
Faculty of Bioscience Engineering = Department of Biotechnology = CMET

80 staff: 20 postdoctoral, 40 PhD, 10 support staff (5 supported through UGent)

Annually ~ 30 master students for thesis

5 full time professors, 3 guest professors
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Postdocs -

PhD students ==

12 nationalities
11/28 Belgian

And yet, this scale of operation
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is insufficient to truly address major challenges
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Implementation of technology for
| resource recovery is slow

* Decentralized, project based
» Targets are undefined

* Business case is limited or unclear for problem owner
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Planetary Boundaries

A safe operating space for humanity

Climate
change

Beyond zone of uncertainty (high risk)
B In zone of uncertainty (increasing risk)

s Below boundary (safe) Rockstrom Science 2015

B Boundary not yet quantified



Anthropogenic Nitrogen Flows oo
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Plant-based
products

Animal products

Animal products
with MP feed

MP food
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CAPTURE - Research Principles _n CAPTURE

 CAPTURE wants to deliver excellent research and technology development
through open collaboration between researchers, industry and other
stakeholders

* Choices need to be made: CAPTURE focuses on programs together with
partners:

- These are not exclusive rather priority is given
- Academic freedom is in no way curtailed

e Growth is certainly not the only or key driver
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Expertise

B Technology pipelines
W Flagship projects
B Open marketplace

The CAPTURE approach

n PIPELINE CLUSTERING

Infrastructure Stakeholders

B Early stage value-chain

B Unique equipment
involvement

B Building as accelerator

EFFECTIVE ACCELERATING ENVIRONMENT

TRAINING OF MULTIDISCIPLINARY FUTURE PROFESSIONALS

DISRUPTIVE INNOVATION

ACCELERATING RESOURCE RECOVERY
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Level 1+ 2: Technology Accelerator (Testing facilities,

benches and chairs)

Level 0: Tech Hall: upscaling & demonstration
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Link innovative technology Link people
with methodological support to infrastructure

Demand

Process water
and wastewater Carbon Capture

treatment and Utilization
of the future

Plastics,
Bulk chemicals,
Fuels
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Flagship project: improved

W Worldwide unique
infrastructure = e
. - everse osmosis plant,
m3 Modular Moblle : double pass Vieandsenaiesdoiand
units on 3sites o > A _ Nre———
- Reverse osmosis plant,

H 4.8M€ N o single pass

Booster pumps
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Dosing
stations
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industrial water use
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Pressure filter plant
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INTEGRALE softening plant
MOBIELE Softening plant
PROCESWATERVOORZIENING

VOOR EEN Con'trol Door-in-door
ECONOMISCHE el www.improvedwater.eu
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http://www.improvedwater.eu/

BILLEMELINDA

LA R, M Department Biotechnology Industry Research
. 5 of Biotechnology, lroc Assistance Council

PHATIVERRIS, O IO Ignite Innovate Incubate (A Government of India Enterprise)
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CAPTURE water

* Urine treatment, focus on N recovery
* Production of feed and food as microbial protein
* Production of organic building blocks from dilute streams
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Industrial affiliate program

Homogenous Catalysis —» Heterogenous catalysis
* NHC catalysis * Novel catalysts for mild
+ Special interest in conditions reactions
abundant transitions Design of multiple active sites
metals Methanation catalysts
Heterogenezation of Molecular modeling, kinetics
homogeneous catalysts Homogeneous Heterogeneous and characterization
Molecular modeling, kinetics and catalysis catalysis
characterization <+ Applications:
+ CO, to commodity chemicals
Applications: and fuels/chemicals
* CO;, to fine/commodity
chemicals,

* C0stoiuels and shemicals _, Microbial Electrosynthesis (MES)

* Microbial adherence

* Inline separation of organic
products

* MES reactor design

Biocatalysis

Applications:
gl CO, to fuels and chemicals
+ CO, to proteins
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ArcelorMmol
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vision on technology
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WE MEAN BUSINESS
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Non Edible Parts of Higher Plants

Fibre

MELISSA Bl -\ -

COMPARTMENT |
Thermophilic

Anaerobic Bacteria

COMPARMENT IV )
IVa ‘ Volatile
Vg

Higher Plant
Compartment

Photoautotrophic 1R O R fatty
Bacteria PR S - acids
Arthrospira platensis .

Minerals

NH;"

COMPARTMENT 1l COMPARTMENT I
Nitrifying Bacteria Photoheterotrophic Bacteria

Nitrosomonas Rhodospirillum rubrum
Nitrobacter

Minerals



The CAPTURE approach

n PIPELINE CLUSTERING

_2 EFFECTIVE ACCELERATING ENVIRONMENT

TRAINING OF MULTIDISCIPLINARY FUTURE PROFESSIONALS

DISRUPTIVE INNOVATION

ACCELERATING RESOURCE RECOVERY




Effective cleantech acceleration environment

Entrepreneurs

YOUR TECHNICAL PROOF INDUSTRIAL
Researchers RESEARCH CONCEPT OF CONCEPT PROOF OF CONCEPT VALORISATION

Start-ups SME’s ' j w
Corporate R&D labs

. . CONCEPTT  STARTT  ADVANCED STEPSTONE
Services supporting: b paly

Incubation 5.000- 50,000 = fmax

100,000 250.000
Growth -
Internationalisation o @ ey t') 2 years
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Entrepreneurship:

Est. 2017

STRATEGICWATER

Smart Systems, Effective Solutions

Strategic Water is a water and environmental sanitation engineering
firm specialising in data management and strategic systems
planning inthe water and sanitation sector in emerging markets.
Our mission is to bring hard data and machine learning to the water
supply chain in order to streamline services across the globe.
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spin-offs

Est. 2017

. L‘ ‘ Advanced Modelhng for process optimisation

AM-TEAM is a globally active company, focussing on advanced
process modelling. The unique com- bination of process
understanding and advanced modelling frameworks brings
models very close to reality, allowing drastic process
improvement and

accelerated scale-up in the water, biotech and

pharmafields.
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The CAPTURE approach

PIPELINE CLUSTERING

EFFECTIVE ACCELERATING ENVIRONMENT

_3 TRAINING OF MULTIDISCIPLINARY FUTURE PROFESSIONALS

DISRUPTIVE INNOVATION

ACCELERATING RESOURCE RECOVERY



Training of multidisciplinary (future) professionals

Super-W European Joint Doctorate Programme
-15 PhD Students

-Sustainable Resource Recovery from Water
EIT Raw Materials

-New International MSc SINREM

Centre for Environmental Science & Technology
Multiple International partners - GUGC?
Lifelong Learning
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CAPTURE - summary

e Collaborative center based on excellent science, translation

L

* Good model for interaction with MELISSA to couple terrestrial

applications
e Research
e Education

e Commercialisation
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