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Introduction

Concawe has commissioned TNO from The Netherlands in 2025 to conduct a 
study towards implementation of carbon capture in EU refineries

Focus of this presentation:

Part 1: Review of carbon capture technologies and their commercial 
implementation (public report available on Concawe.eu website)

Part 2: Two refinery case studies considering multi-column integration (on-
going in project, will be published by summer 2026)



Part 1: Review study



Review of technologies

Pre-combustion capture

Oxyfuel combustion capture

Post-combustion capture



Review of technologies

Chemical absorption is the most considered technology, and is used in full-
scale processes operating in several industries

Aqueous amines are mostly used in these full-scale processes, but other
solvent technologies (e.g. water lean/phase change amines or inorganic
solvents) are increasing in TRL level

Solvent based systems in operation (>100 ton/day)
Information basis for the
technology is relatively good,
with much information
published on open solvents (e.g.
MEA/CESAR1)



Review of technologies

Adsorption, membranes and cryogenic technologies are also considered for 
post-combustion capture 

Adsorption: rotating packed beds are at TRL 7. No public data is available on 
the technology

Gas-solid cryogenic: at TRL 6. Information basis is relatively low 
with only selective pilot results published

Membranes + cryogenic: at TRL 6-7. Information basis is relatively good with the 
publication of a public FEED study and some pilot results

Adsorption + cryogenic: at TRL 7. Information basis is very low. Technology is 
considered in several EU Innovation projects



Review of technologies

Sorbent and solvent technology are most considered for pre-combustion 
capture, with several operational full-scale processes

Several process intensified sorbent-based technologies are being explored at 
TRL 6-7

Little public information is available on the operation and performance of the 
different technologies

Solvent based systems Sorbent based systems



Review of technologies

Many pilot and demonstration systems were built the past decades for heat and
power, but no full-scale systems were ever built for this application

Oxyfuel capture is also considered for industrial applications, like glass, steel,
cement and refineries

Oxyfuel capture in cement seems to have high potential, with one full-scale plant
in operation, several operational large pilot demonstration systems and several EU
Innovation fund projects granted considering this technology for cement
application



Part 2: Refinery case studies



Refinery case studies

Overview of solvent-based carbon capture integration options



Refinery case studies

Stack 1

Stack 2

Integration
option

Input (for both stacks)

Flue gas flow rate

CO2 concentration

Distance between stacks

Integration type

Output

OPEX

CAPEX

Total cost of capture

A simplified two-stack model is built to scout the efficiency of the 
different integration options 



Refinery case studies

Example – Heat exchanger

Equipment cost correlations for
relevant equipment are generated for
this study based on cost models, open
literature and public FEED studies



Refinery case studies

The two-stack model allows quick
evaluation of multiple scenarios

For most of the scenarios evaluated,
either flue gas or solvent integration is
found as the optimal solution

Example result – changing distance and 
stack 1 flue gas flow rate



Refinery case studies

Two European refineries containing multiple emission sources are evaluated in 
detail

Learnings from the two-stack model to determine optimal integration scenario(s) 
for the different refineries 

A techno-economic analysis is performed for both refineries. Gas boilers and heat 
pumps are considered as heat sources 

The full analysis is planned to be published by summer 2026


