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Overall Aim

Prepare for pre-commercial demonstration of Chemical Looping Combustion (CLC)
of solid waste-derived fuels

10/2021 — 09/2024
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CLC Process Concept LH“U I S E
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* Inherent CO, separation > low cost

= MeO, as an oxygen buffer = high boiler efficiency

» Problematic substances in fuel reactor - high electrical efficiency

» MeO, re-use - synergies with mineral and metal processing industries




CLC Process Concept
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KPI Target | S
CO, capture efficiency > 90 %

Fuel reactor CO, concentration > 90 %

Net electrical efficiency > 35 %

CO, avoidance costs < 25 €/t

Net CO, emissions <0

Utilization of spent material > 90 %
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State of the Art

1 MW,, CLC plant,
TU Darmstadt

Source: Infraserv

CLC demonstrated
at 1 MW,, scale for
coal, biomass

Fluidized bed
combustion of waste:
commercial technology
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Objectives

1) Demonstrate CLC of solid waste-derived fuels in realistic environment (TRL 6)
= pilot unit testing at 150 kW,, and 1 MW, scale
» iImenite as the oxygen carrier

2) Basic design of 10 MW, CLC demo plant (TRL 7) for waste-derived fuels
= including flue gas cleaning + CO, processing steps

3) Reduce CO, avoidance costs by > 7 %,
= synergies with other industries
= re-use > 90 % of the spent OC materials in metal processing industry

4) Provide business cases for WtE plants applying CLC technology
= Cases in 4 countries
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WP1 WP2
. . Spent . .
Pilot testing at real . » Oxygen carrier material
.. material ot s
conditions validation and reuse
Experim. OCreuse
data concept
. WP.3 Models, ,WP4
Basic design of a . > Business case
) CLC design
demonstration plant development

WP5 Dissemination and exploitation
WP6 Coordination
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WP1 — Pilot Testing LBHU | S E
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WP2 — OC Material Validation / Reuse

» Evaluation of Turkish oxygen carrier materials
* [ron ores

= By-products from steel industry ‘ERDE@in)

O
= Oxygen carrier validation and interaction with waste —TiBiTAK
" SRF ) MAM
= Waste from refinery % SOCAR
Yo ARGE SINTEF

» Re-use of spent oxygen carrier materials
®

» TiO, production
= Steel industry




WP3 - Basic Design of Demo Plant

TECHNISCHE
UNIVERSITAT
DARMSTADT

Validation by pilot tests
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Design of 10 MW,, demo plant
» Fluidized bed reactors

= Exhaust gas treatment

= Usage of CO,

Process model CFD model

TECHNISCHE S CERTH
UNIVERSITAT ! CENTRE FOR
DARMSTADT " HELLAS

10



WP4 — Business Case Development
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= Definition of case studies

Locaion ___[Operator _{use ___JType __JFeel

Frankfurt, ISH Power, heat  Internally
Germany circulating FB
Fredrikstad, BIO-EL Power, heat, CFB

Norway steam

Petkim site, SOCAR Heat Rotary kiln
Turkey

I ANERSE]I\8 HELECTOR  Power CFB

Greece

@

= Concept development, process simulations

@

= Life cycle assessment

Norwegian Institute for
Sustainability Research

@

= Business cases

Hochschule
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L8sUISE

LOW-COST CO; CAPTURE BY CHEMICAL LOOPING COMBUSTION
OF WASTE-DERIVED FUELS

HOME ABOUT RESEARCH PARTNERS HEWS RELATED PROJECTS

What is LOUISE?

LATEST NEWS

LOUISE aims to reduce the cost of CO; capture by demonstrating an innovative methed that generates

power and heat from waste and provides a constant stream of CO,. Read more » Introducing NORSUS

The objectives

The objective are to demonstrate chemical looping ion (CLC); to | the depl of First _AGT LCU_\SE General Assembly
CLC by providing a base design for a demenstration plant; to increase the commercial awractiveness of Meeting Held in Darmstadt
the method by exploiting synergies with other industries; to provide business cases for ay

plants 1o apply CLC technology. Read more »
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SINTEF Visits Pilot Plant at Technische
Universitdt Darmstadt

ACT LOUISE Website Launched

C0, for starage
or utilization

t Stay updated

Join the ACT Louise newsletter to
stay updated on project progress
and results

y.
" Business
cases

Email Address *

Subscribe

We'll use your address only fo send you
the newsletter.
You will receive an email with a link fo
sctivate your subscription

“This project LOUISE is funded through the ACT program (Accs/ersting COS
Technologies, Horizon2020 Project No. . Finencial contributions made by
the Gesmn Federal Ministry of Econormic Affeins and Energy (grant no. 03EES96).

Copyright © 2022 Louise the Ressarch Council of Norway (grant no. 320BE5), the Greek Genersl Secretariat Contact

for Research and Technology (grant no. T12EPAS.00023), and the Scientificand
Technological Resesrch Counci of Turkey (gre no. Z21NZ6S) are graefully
ecknowledged.

Website:
www.act-louise.eu

L8sUISE

Low-cost CO, capture by chemical looping combustion of waste-derived fuels

Hi everyone,
Welcome to ACT LOUISE's first project newsletterl

We are six months into the project, and both happy and proud to start sharing updates
and developments with you. Our intention is to produce one newsletter every six
months containing news and blog posts from the project. We hope that you'll find it
interesting, whether you're from research, industry, the general public — or somewhere
“in between”.

ACT LOUISE aims to reduce the cost of carbon dioxide (CO2) capture from solid

waste-derived fuels by separating the CO2 using Chemical Looping Combustion (CLC).

The CO2 can then either be stored — which reduces CO2 emissions — or used in other
processes — for example, to produce power or heat.

“Within the worldwide efforts to mitigate climate change, the LOUISE project will target
C02 emissions from waste incineration,” said Jochen Strohle, the project administrator.
“We hope that our research will pave the way for future broad applications of zero-
emission waste treatment.”

We hope you'll join us on this journeyl!

All the best,
LOUISE

Newsletter
(6-monthly)
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