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* 1.8 million tons grey cement
* 0.8 million tons white cement
CO, emissions:

* 2021:2.3 milliontons CO, .
«  2023:1.7 million tons CO; i
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- 2024: 1.4 million tons ’}?2




CO, EMISSIONS FROM CEMENT MANUFACTURING ARE HARD TO ABATE

kg CO, pr. ton grey clinker
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Fuel emissions
Can be reduced by using CO,-neutral fuels, e.g.,
biomass in combustible waste

Process emissions
Chalk decomposes in the process, emitting CO,
/ CaCO,=—> Ca0 + CO,

We can reduce the amount of clinker in cement, for example by
FUTURECEM™ technology, adding calcined clay and limestone -
but there is a limit
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2022-2023

#*2 INNO-CCUS
. . . atilisation and storage

/nnovation Fund Denmark

Project participants: Pentair, Aalborg
Portland, DTU, @rsted, Aalborg
University, Force

ConsenCUS
2023-2024

This project has received funding from the European
Union’s Horizon 2020 research and Innovation
programme under grant agreement N° 101022484

Industrial and academic partners from The
Netherlands, Denmark, United Kingdom,
Romania, Greece, China and Canada

CASPER
2024-2026
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. . . atilisation and storage
/nnovation Fund Denmark

Project participants: Pentair, Aalborg
Portland, DTU, DTI, Evida, DGC, Gas
Storage Denmark
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MOST MATURE CARBON CAPTURE TECHNOLOGIES FOR CEMENT

Solvent absorption

*  Amine (widely used)
* Ammonia

* Potassium carbonate

Flue gas from kiln

Cooling Absorption Regeneration

Condensed|water

Regenerated solvent

Cryogenic separation Flue gas from kiln Pressure swing  [RISI§®{8Y Cryogenic

adsorption separation

Cooling Compression

Condensed| water Cooling
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AIR LIQUIDE TECHNOLOGY MAPPING FOR CO, CAPTURE ON LOW PRESSURE STREAMS

Amines
Products
U :
ABSORPTION ADSORPTION + CRYOGENIC CRYOGENIC
BioSnere PSA H, tail gas (SMR, ATR Ry
. B Cement and ........ .....'
Source Refineries waste i Oxyboosting _ _ concentrated
U incinerate ime (cement, lime, power) Oxycombustion (cement, lime, power) co,
100 %0 300 4&0 500 700 800 20 100%
% 7/ 70 % % 7 % 70

CO, Content in Feed Gas (':) accsion



CO, STORAGE IN DENMARK
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Aalborg CCS using Infrastructure Onshore in North Jutland




EU INNOVATION FUND

Funded by revenue from the
EU Emissions Trading System

€ 40 billion for investments in
EU’s climate neutral future

To be used in:

Energy intensive industries
Renewables

Energy storage

CCS

Net-zero mobility and
buildings

GRANT DISTRIBUTION

LUMP-SUM contribution grant up to 60% of relevant

costs

* up to 40% of grant at financial close

* remaining amount of at least 60% after financial close
_° generally, at least 10% after entry into operation )
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€ 1.7 BILLION BUDGET FOR LARGE PROJECTS WERE HEAVILY OVERSUBSCRIBED

% of initial budget

1100%

1000%

900%

800%

700%

600%

500%

400%

300%

200%

100%

0%

B Total funding needs
Selected
B Passing, outside funding range

M Failing

{"yaccsion



ACCSION - AALBORG CCS USING INFRASTRUCTURE ONSHORE IN NORTH JUTLAND

01

1.4 million tonnes
CO, captured

- both white and
grey cement kilns
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02

Recover 1250 TJ of
waste heat for
district heating to
Aalborg
Municipality

03

Power
consumption 649
GWh in capture
plant and 850T)J
Biogas used in fuel
mix

o)l

04

Funding of € 220
million from the EU
Innovation Fund

=

05

Entry into
operation by 2030



KILN RETROFIT CO,; CAPTURE AND HEAT RECOVERY LOCAL CO, PIPELINE RECEIVING TERMINAL, COMPRESSION,
AND INJECTION FACILITIES

Cryocap™SIO center
Smart Innovative
Operation







THE INNOVATION BEHIND

DUAL CEMENT REUSING EXCESS HEAT ONSHORE STORAGE
PRODUCTION CAPTUR
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EU CLIMATE ACTION

. The.European Climate Law turns into law t’he goal set - Captured Geologically stored
out in the European Green Deal for Europe’s economy
- Million tons/year Million tons/year

and society to become climate neutral by 2050.

* Net greenhouse gas emissions must be reduced by at - 50 100% 50
least 55% by 2030, compared to 1990 levels
(o)
* The Net-Zero Industry Act stipulates that a CO, storage AU 22D e 120
capacity of 50 million tons shall be available by 2030 2050 450 50% 225
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CO, storage sites
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CO, storage summary. GEUS report 2021/34



Announced projects ° N

Project type A
CO, TRANSPORT PROJECTS * Capture

IN EUROPE *  Storage

e Terminal
: Transport project type
o — Offshore pipeline
0 —— Onshore pipeline
o === Shipping
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European Commission, Joint Research Center, Tumara, D., Uihlein, A. and Hidalgo .,\'.} ;
Gonzalez, I., Shaping the future CO2 transport network for Europe, Publications = s :
Office of the European Union, Luxembourg, 2024, v e
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PROJECT TIMELINE

Aalborg Portland

Oct. 2024 - March 2025

Grant Agreement Stage:

Construction phase

|

l_‘_\ [
2024 2025 2026 2027
J
I
May 2024 - Q1 2026

Project initiation — PreFEED + FEED
(Front End Engineering Design):

\

2028 2029 2030
I_I_I

Entry into operation

Transport

Storage



AALBORG PORTLAND CLIMATE TARGET

- ACHIEVING CO2-NEUTRALITY ON SCOPE 1 EMISSIONS

2030

NEW PRODUCTS
Contributing with up to 15%

PROJECT AMBITION

CO2-NEUTRAL

CARBON CAPTURE

Contributing with minimum 55%

20

ALTERNATIVE
FUELS

Contributing with up to 30%



Jesper Sand Damtoft
Group Sustainability Director
Cementir Holding
Research and Quality Centre
Solystvej 18
9220 Aalborg @

Denmark
Phone: +45 4018 1121
E-mail: jesper.damtoft@cementirholding.it



