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Carbon Capture and Storage (CCS) is a crucial tool in
addressing global greenhouse gas emissions and tackling
climate change. Urgent technological development,
deployment, and scale-up of CCS technologies are
necessary to meet our net-zero targets across industries
such as cement, steel, chemicals, natural gas, and
power generation. As we approach 2030, projects will
enter critical stages of design and development. It is
now that the uptake of CCS technologies must continue
to accelerate to address emissions, alongside the
deployment of Carbon Dioxide Removal applications to
remove CO, already present in the atmosphere.

The 2025 “State of the Art: CCS Technologies”
Technology Compendium builds upon the momentum of
our past editions. Leading technology developers and
providers within the CCS landscape are represented,
alongside the up-and-coming disruptors seeking to further
drive innovation in capture performance, capabilities,
energy usage, and, most importantly, cost. The entries
in this edition cover a range of methods in capture,
transport, and storage to enable the development of the
full CCS value chain.
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EDITOR'S NOTE

The Global CCS Institute ("The Institute") is an
international think tank whose mission is to accelerate
the deployment of carbon capture and storage (CCS), a
suite of technologies to tackle climate change and deliver
climate neutrality.

The Institute produces the “State of the Art: CCS
Technologies" Technology Compendium annually to
provide a platform for technology owners and
providers to share their solutions, and allow
developers, proponents, and interested parties to
discover the field’s state-of-the-art offerings. This is in
accordance with our mission to accelerate the
deployment of CCS globally.

The Technology Compendium is a free-to-enter
publication, and technology providers collaborate
with the Institute to provide their information to the
Technology Compendium for review and publication.
The technologies presented in the 2025 Technology
Compendium represent a non-exhaustive picture
of the overall landscape of CCS technologies.
Where there has been no submission received for
the 2025 Technology Compendium, there is no
presence within the Compendium. The Institute s
aware of other CCS technologies not mentioned
in this Technology Compendium, established and
emerging, and we are working to include these
technologies in future issues.

If you wish to make a submission to the next edition
of the Technology Compendium, please contact us via
techcompendium@globalccsinstitute.com.

Disclaimer

The Global CCS Institute has endeavoured to ensure the
information in this publication is as accurate as possible.
However, it does not guarantee that the information in
this publication is totally reliable, accurate, or complete.
Therefore, the information in this publication should not
be relied upon when making an investment or commercial
decision or provided to any third party without the written
permission of the Global CCS Institute.

The Global CCS Institute has no responsibility for the
persistence or accuracy of URLs to any external or third-
party internet websites referred to in this publication and
does not guarantee that any content on such websites is,
or will remain, accurate or appropriate.

To the maximum extent permitted, the Global CCS
Institute, its employees, and advisers accept no liability
(including for negligence) for any use or reliance on the
information in this publication, including any commercial
or investment decisions made on the basis of information
provided in this publication. The Global CCS Institute has
relied on the contributions of over 80 CCS technology
providers to compile this publication. Any claims
regarding technology performance are the responsibility
of the company concerned and are not endorsed by the
Global CCS Institute. Readers should confirm any details
contained in this Compendium with the technology holder
concerned.

Front Cover Image: The Just Catch™ carbon capture plant at Twence in Hengelo, the Netherlands. Image courtesy of SLB Capturi.

Foreword Image: The Petra Nova Carbon Capture Project in Texas, the United States. Image courtesy of Mitsubishi Heavy Industries.
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Technology Readiness Level (TRL)

In this publication, the TRL of various technologies has been reported as a part of the submission. The guidance
provided to submitters for TRL assessment is provided in Table 1. For inclusion in the 2025 Technology Compendium, a

Technology must have a TRL of 5 or above.

Table 1: TRL Guidance Provided for 2025 Technology Compendium Submissions

CATEGORY TRL

Demonstration

o o N 0o ©

Development

N W b

Research

DESCRIPTION

Normal Commercial Service

Commercial demonstration, full-scale deployment in final form
Sub-scale demonstration, fully functional prototype

Fully integrated pilot tested in a relevant environment
Sub-system validation in a relevant environment

System validation in a laboratory environment
Proof-of-concept tests, component level

Formulation of the application

1 Basic principles, observed, initial concept

Key Data Table

The Key Data Table is a section of the Technology
Submission Template used to outline the capabilities
of individual technologies presented on parameters
of interest. For Capture Technologies, the parameters
are fixed, however for Capture Adjacent, Transport, and
Storage Technologies the parameters can be adjusted
to better reflect the parameters of interest for each
technology. The only required parameter across all
submissions is the TRL, assessed against the guidance in
Table 1.

Definitions of Note for the Key Data Table:

Capture Percentage (%): This is the percentage of CO,
captured from the inlet stream to a capture technology. A
facility may have more than one source of CO, emissions
— when considering capture percentages only the specific
source directed to a capture plant is considered.

Source CO, Purity Range: This is the range of CO,
concentrations that a technology is suitable for
deployment on. This is generally in mol%.

Energy Consumption (GJ or kWh(e)/tCO,): This is the
energy involved in the operation of a technology across
the entire system of capture. This can be electric power.
This value may include the net effect of waste heat
recovery systems or other energy integration. Where
these systems may have an impact, but the impact
depends on the host site, this is noted.

Specific Regen. Energy (GJ or kWh(e)/tCO,): This is
the “specific regeneration energy”. This data point is
the amount of energy to capture CO, and regenerate
a technology for continuous operation. No waste heat
recovery or other energy recovery is included in this
data point. No pretreatment upstream or post treatment
downstream of a capture unit is included in this data
point.
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ANDRITZ AG
ANDRITLZ ADVANCED AMINE CARBON CAPTURE

ANDRITZ AG

ANDRITLZ HOT POTASSIUM CARBONATE (HPC)

SUMMARY

ANDRITZ has developed an innovative and robust carbon capture offering that uses a blend of well-proven amines to
achieve the highest CO, removal rate with low energy consumption. This advanced amine solution has been tested in
our demonstration and pilot plants and is at the center of our advanced post-combustion carbon capture solution. The
overall technological solution is mature, commercially available for large-scale installations, offers high removal rates of
over 95% and produces a high-purity CO, product of up to 99.9%. The design is well suited for new, as well as, for existing
installations providing our customers with the option to further operate their assets while reducing their CO, footprint.
Depending on the project specific conditions, the ANDRITZ team will make the best possible use of wasted process heat
and consider the addition of heat pumps to further optimise the energy needs of the CO, capture process. ANDRITZ
has a wide offering ranging from feasibility or FEED studies to complete EPC solution, including liquefaction and/or P2X
schemes, ensuring that the offerings meet the needs of our various industrial customers.

BENEFITS KEY PROJECTS
- High Removal Rate: Achieves more than 95% CO, « Westenergy (Finland): FEED study for carbon capture
removal from flue gases, ensuring a significant reduction solution with optimised district heating integration in the

in greenhouse gas emissions. waste-to-energy industry. Size: 25t/hour.

« High Purity CO, Product: Produces CO, with up to « ARGO (Denmark): FEED study for a carbon capture
99.9% purity, reducing the need for further purification. project in the waste-to-energy industry. Size: 50t/hour.

Energy Integration: Integrates wasted process heat and Kredslgb (Denmark): FEED study for carbon capture
heat pumps to optimise energy demand. solution including CO, compression for pipeline transport

. Seamless Integration: Designed to be also integrate using OASE®blue technology for the waste-to-energy
into existing industrial sites, extending the lifetime of the and biomass plant near the city of Aarhus. Size: 70 t/hour.
assets. « Pori (Finland): Feasibility study for reducing carbon

- Comprehensive Service: Offers a range of services from emissions from a biomass plant size: 13t/hour.
feasibility or FEED studies to full-scale EPC projects, « Rohrdorf (Germany): First demonstration plant in the
tailored to meet the specific needs of various industries. German cement industry. Size: 2t/day

« Extended Scope: Provide fully integrated P2X solutions « Pilot Project: voestalpine/K1-MET (Austria): Collaboration
(from Green Hydrogen, Carbon Capture to e-Fuel in the iron and steel industry.
synthesis). . Mobile Test Units: Various Mobile Test Units (MTU) are

available for rental for different applications.

KEY DATA

TRL 9 Capture Rate Range (tpd) As perneed  Capture Efficiency (%) >95%
Source CO; Purity Range 4-30% System Energy (GJ/tCO,) 11-33 Specific Regen. Energy (GJ/tCO) 25-28
Number of Commercial Plants 0 Number of Pilot Plants 4 Modular (Y/N) No
Target Industries Pulp & Paper, Iron & Steel, Cement, Biomass, Energy from Waste/Waste to Energy

(X) BACK TO TABLE OF CONTENTS

SUMMARY

ANDRITZ and CATACARB® have partnered to offer an energy-efficient and eco-friendly CO, removal solution targeting flue
gas emissions. This end-to-end solution combines ANDRITZ's EPC capabilities with CATACARB's hot potassium carbonate
(HPC) technology to provide a turnkey option for climate change mitigation. CATACARB HPC is a proven technology with
over 150 units in operation worldwide, backed by 60 years of design expertise and 40 million operating hours of CO,
removal. ANDRITZ offers a comprehensive service ranging from feasibility and FEED studies to full-scale EPC projects,
tailored to meet the specific needs of various industries. This ensures that clients receive a fully integrated solution that
addresses their unique requirements, from initial concept through to project completion. ANDRITZ provides both standard
and tailor-made solutions based on customer needs and offers a fully integrated P2X solution.

BENEFITS KEY PROJECTS

» Safe Operations & Eco-Conscious: The process is non- - Malarenergi 6 (Sweden) WtE: The study is for a large-
volatile and contamination-free, ensuring a secure and scale carbon capture plant treating flue gases from a
clean environment. The system is fully closed, preventing Waste-to-Energy line in VASTERAS region (Sweden).
any environmental contamination. The study covers the integration of an HPC CATACARB®

. Clean Output: No solvent is present in the final product, CO, capture process for a nominal capacity of about
making it eco-friendly and safe for use. 48 tonnes/hour. While maximizing recovered energy

for district heating and using available on-site utility
steam, the Malarenergi unit optimises all benefits of

the CATACARB HPC process while minimizing external
« High Capture Rate: The process achieves over 90% electricity needs.

efficiency in capturing CO. Schwenk (Latvia) Cement plant: The FEL-2 study is for a

- Energy Saver: It requires low energy for solvent
regeneration, making it highly efficient.

+ High Purity CO,: The process achieves over 90% large-scale carbon capture plant treating flue gases from
efficiency in capturing CO,. a Cement kiln in Broceni (Latvia). The study covers air

« Comprehensive Service: Offers a range of services from quality control system (AQCS), Hot Potassium Carbonate
feasibility or FEED studies to full-scale EPC projects, (HPC) CATACARB® CO, capture process, liquefaction,
tailored to meet the specific needs of various industries. and heat integration for a nominal capacity of about

« Full Integration: Provide fully integrated P2X solutions 100 tonnes/hour. ~ Leveraging CATACARB proprietary
(from Green Hydrogen, Carbon Capture to e-Fuel vapor recompression technology, the all-electric design
synthesis). maximizes efficiency with an energy requirement of 0.8

GJ/ton of captured CO..

KEY DATA
TRL 9 Capture Rate Range (tpd) As perneed  Capture Efficiency (%) 90 - 95%
Source CO, Purity Range >15% System Energy (GJ/tCO,) 07-18 Specific Regen. Energy (GJ/tCO,) ~
Number of Commercial Plants 150 Number of Pilot Plants ~ Modular (Y/N) Optional
Target Industries Power (WtE, Biomass, CHP), Steel, Cement, Pulp & Paper, Refining & Petrochemical, Gas Processing
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GET IN TOUCH

To find out more about the Global CCS Institute including Membership and our Consultancy services, visit
globalccsinstitute.com or contact us.
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Melbourne, Australia Abu Dhabi, United Arab Emirates
info@globalccsinstitute.com menaregion@globalccsinstitute.com
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Beijing, China London, United Kingdom
chinaoffice@globalccsinstitute.com ukoffice@globalccsinstitute.com
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