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TNO connects people and knowledge to create 
ƛƴƴƻǾŀǘƛƻƴǎ ǘƘŀǘ ōƻƻǎǘ ŎƻƳǇŀƴƛŜǎΩ ŎƻƳǇŜǘƛǘƛǾŜƴŜǎǎ 
and sustainably increase well-being across society. 
TNO stands apart through its unique knowledge 
base.
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We are TNO

Innovation for life



Units



The energy and materials transitions are inextricably 
linked in efforts to achieve the 2050 climate goals. 

TNO Energy & Materials Transition connects these 
transitions through applied research, knowledge, 
and expertise relating to technologies, circularity, 
business models, and legislation and regulations. 
This is how we come up with customised advice and 
solutions.
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Energy & Materials 
Transition

Innovation for life
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The Power of TNO

ÅActive in all steps of the 
knowledge development 
process

ÅMultidisciplinary: 
combination of knowledge 
domains

ÅCross fertilization: tap into 
expertise from other markets 
and applications

ÅIndependent. Established by 
law, and founded in 1932.
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Some lab facilities highlighted:

Building Innovation Lab (Delft)

Solar Lab (Petten & Eindhoven)

Castel milieulab(Utrecht)

Nano Lab (Delft)

Accelerator Mass Spectrometer (Leiden)

Locations & lab facilities
(> 4000 staff)

Innovation for life 
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CCS and Dutch Climate Targets

Dutch òClimate Agreementó and 
European Fit for 55 -plans in the  
Netherlands:

Å Ambition  is 60% CO2-reduction 

in 2030

Å Industry : 18.8 Mton  reduction  
towards  2030

Å PBL plan: 9 Mton  CCS in 2030 = 
50% of industry  reduction

Graph  source: Klimaatnota 2022



Development of CCS in the Netherlands

Image: EBN



Porthos



Porthos CC(U)S system



Rijswijk

TU

Gas phase

Dense phase

https://vimeo.com/305445187


Å From the platform to the P18 gas fields

Å Re-use of existing platform and wells

Å Natural closing through sealing layers

Å ~ 20 km off the coast

Å Depth: between 3.175 and 3.455 meter

Å Capacity : ~ 37 Mton

Å ~ 2.5 Mton  CO 2 per year

Storage



Start construction in 2024, start CO 2 injection in 2026

Porthos: FID milestone 18 October 2023
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Whatõs next:

Å Awarding  contracts  for  realisation

Å Ongoing  preparations  for  

construction  phase

Å Delivery of materials  for  onshore 

pipeline

Å Finalising permits



Aramis
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ÅPublic-private partnership

ÅOpen access & non-discriminatory 
terms and conditions 

ÅAramis offshore pipeline capacity of 
22 Mtpa

ÅMinimum 7,5Mtpa startingvolume

ÅOverall storage capacity expected 
>400 Mt

ÅAramis will enable connections 
to several European clusters

ÅStrong cooperation needed across 
the CCS value chain
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Project planning
ARAMIS

www.aramis-ccs.com





CCS Portfolio for Netherlands
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Start-up CCS in NL 2,5 Mtpa

Scale Up met Aramis Launch 7,5 Mtpa 

Aramis growth , 22 Mtpa

Dutch CCS plays  a major role  for  the  European energytransition

How does this fit together

2026

2028

> 2030

37 Mt

120 - 150 Mt

400+ Mt
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ADVANCING CO2 CAPTURE VIA LARGE RESEARCH PROJECTS

Two clear R&D directions: degradation and emissions
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2019-2023: DEGRADATION

Lowering Absorption process UNcertainty, risks and 

Costs by predicting and controlling amine degradation

Coordinated by TNO

11 partners from NL, UK, DE, NO, USA

Total budget of 7.25 Mú
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HIGHLIGHTS
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HIGHLIGHTS

300 kgCO2/h

TNOõs miniplant: 1 kgCO2/h

20L inventory 

transfer

Parallel operation of 

plants for 3 months

02 February 2023
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2021-2024: EMISSIONS

SCOPE will help accelerate CO2 capture projects by providing essential knowledge and tools for decision-

makers involved in managing emissions and permitting processes by:

Å Enabling implementation of advanced emission control strategies for a range of industries;

Å Improving the prediction of amine emission from CO2 capture solvents;

Å Strengthening risk assessment related to flue gas emissions at CO2-capture facilities;

Å Recommending effective governance strategies for amine-based CO2 capture.

www.scope-act.org



HVC: WESP increases MDEA and PZ amine emissions

FTIR measurements after the absorber

Twence: MEA emissions are higher when the 
Brownian Demister Unit (BDU) is by-passed

Results published at TCCS-12, June 2023
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INTEGRATED CARBON CAPTURING



DIMMER ï
DECARBONIZING THE INDUSTRY 

IN MOERDIJK BY MANAGING 
EMISSIONS REGIONALLY

August 22nd, 2023

ÅThe DIMMER project assessed the economic 
potential of the different CO2 capture integration 
strategies and various methods for transportation 
and storage. Results showed that the integrated 
solvent cycle and the integrated conditioning plant 
would lower the total CCS cost for the cluster by     
-8.9% and -7.1% respectively. 

ÅRegarding public acceptance, an active and 
segmented communication and stakeholder 
approach is needed to create the necessary 
support, an approach based on detailed 
stakeholder (and issues) analysis with 
accompanying key messages and channel 
management for optimal impact and acceptance 
should be implemented. 



Recently, we completed the multi-year REALISE project (Home | REALISE-
CCUS (realiseccus.eu)) which focuses on decarbonising refineries via CCUS. 

The project resulted in the launch of an OCTOPUS tool (Online Calculator To 
Optimise$8Ǘ NJ°ºÄ³X ;³­NX´´X´ Z­³mUltiple Stacks): an open access tool to help 
industry to perform high -level evaluations on the feasibility of post-combustion 
$8Ǘ NJ°ºÄ³X Z­³ º|X ³ °³­NX´´X´

Video: OCTOPUS Tool demonstration | REALISE-CCUS (realiseccus.eu).

https://realiseccus.eu/
https://realiseccus.eu/
https://realiseccus.eu/news/video-octopus-tool-demonstration
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TNOINSTALLATIONS






