
18/06/2019 
Trondheim 
TCCS-10 

DMX Demonstration in Dunkirk:  
3D Project granted by H2020: scope and objectives 

Maxime Lacroix*, Paul Broutin, Samuel Lethier, David Nevicato, Bernard Petetin, Eric De Coninck, Xavier Courtial,  

TOTAL, IFP Energies Nouvelles, ArcelorMittal, Axens 



Outline 

 Context 
 3D project in a nutshell and DMX technology 
 Consortium  
 Objectives  
 Workplan  

3D project Total 2 



Context : GHG Mitigation 
  CCS in Industry is to deliver 12 % of CO2 emission cuts by 2050 in IEA 2DS 

 
 
 
 
 
 
 Ambition of the European Union: reduction from 1.7 tons of CO2 per tonne of steel to less 

than 1.2 in 2030, only reachable via CCS 
 
 

 Norwegian project Northern Lights 
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3D in a nuttshell 

 DMX Demonstration in Dunkirk 
 H2020 project (call 2018 / topic LC-SC3-NZE-1) 
 Project start-up : 01/05/2019 
 Duration : 48 months 
 Estimated eligible costs : 19,2 M€ 
 EU funding : 14,7 M€ 

3D project Total 4 



3D over the whole CCS value chain 
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3D over the whole CCS value chain 

 Dunkirk is the largest CO2 emission zone in France 

 Proximity to North Sea Storage potential zone (Northern Lights Project) 

 3D needs to demonstrate the capture technology and study all the 
following step, from CO2 conditioning, transport and storage  

 The Cluster approach will be investigated  
 Build a future CO2 hub around Dunkirk with facilities 
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DMX technology 

 DMX technology is based on the principle of a specifically designed solvent, that forms two phases 
when contacted with CO2 

 The two phases can be separated and only the CO2-rich phase is regenerated : energy intensity of 
C-capture is reduced by 30%  
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1) High capacity solvent (4 times MEA)  
2) Regeneration of the CO2 rich phase only  
3) Solvent very stable  CO2 produced in Pressure  
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DMX technology development  
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Lab tests @ IFPEN 

OCTAVIUS  
(coal case) 

VALORCO project  
(steel mill case) 

3D project 



3D objectives 

 Demonstrate the DMXTM Process 
 Prepare a first CCS large-scale demonstrator (> 1MtCO2/y) 
 Study the CCS cluster 2035 Dunkirk-North Sea (10 MtCO2/y) 
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3D workpackages breakdown structure 

10 Work packages with 
numerous interfaces 

3D project Total 10 

> 1Mt CO2 / year 



3D Work Plan 
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WP1 DMX pilot studies

1.1 DMX process, KPI and TRL initial evaluation to validate its energy penalty reduction and capture rate potential                                                                                             

1.2 Heat and Material Balance                                                                                           

1.3 Design of the equipment                                                                                        

1.4 Engineering studies (FEED)                                                                                        

1.5 DMX solvent process development and safety assessment                                                                            

1.6 Evaluation of the pilot plant cost                                                                                     

1.7 Hazop Studies                                                                                     

WP2 DMX demonstration

2.1 Permitting                                                                                    

2.2 Detailed engineering and building of the pilot plant (EPC)                                                                              

2.3 Definition and planning of the pilot plant tests                                                                                               

2.4 Pilot plant tests                                                                               

2.5 Interpretation of the pilot plant operational flexibility and operating conditions results                                                                                 

2.6 DMX process, KPI and TRL evaluation to validate its cost-effectiveness character                                                                                              

WP3 Full-scale carbon capture plant studies

3.1 Bases of study of full-scale CO2 capture plant                                                                                        

3.2 Preliminary Techno-economic Evaluation                                                                                           

3.3 Final techno-economic evaluation                                                                                           

WP4 Waste heat recovery

4.1 Heat sources selection and characterisation                                                                                             

4.2 Heat Recovery solutions basic design                                                                                   

4.3 Steam total cost evaluation                                                                                           

WP5 CO2 conditioning

5.1 Scope definition of the conditioning unit                                                                                             

5.2 Optimisation of CO2 conditioning                                                                       

5.3 Conditioning unit design and cost evaluation                                                                                           

WP6 CO2 transport and storage

6.1 Identification of potential storage in the North Sea                                                                                          

6.2 Design Basis                                                                                          

6.3 Investigate different options for CO2 transport                                                                       

6.4 Estimation of the CO2 transport cost for the Base Case                                                                       

WP7 Cost, environemental and societal readiness studies

7.1 Economic evaluation                                                 

7.2 Life Cycle Assessment                                                             

7.3 Evaluation of societal readiness                                                    

WP8 CCS Cluster Dunkirk North Sea 2035

8.1 Regional Survey                                                            

8.2 Extension to Sub-European level                                                                                    

WP9 Management

9.1 Technical management and internal communication                                                 

9.2 Strategic, administrative and financial management                                                 

WP10 Dissemination and exploitation

10.1 Data and dissemination planning                                                                                           

10.2 Dissemination to non-experts                                                 

10.3 Dissemination to scientific and industrial community                                                       

10.4 Market analysis and exploitation                                                                         
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4.2 Heat Recovery solutions basic design                                                                                   

4.3 Steam total cost evaluation                                                                                           

WP5 CO2 conditioning

5.1 Scope definition of the conditioning unit                                                                                             

5.2 Optimisation of CO2 conditioning                                                                       

5.3 Conditioning unit design and cost evaluation                                                                                           

WP6 CO2 transport and storage

6.1 Identification of potential storage in the North Sea                                                                                          

6.2 Design Basis                                                                                          

6.3 Investigate different options for CO2 transport                                                                       

6.4 Estimation of the CO2 transport cost for the Base Case                                                                       

WP7 Cost, environemental and societal readiness studies

7.1 Economic evaluation                                                 

7.2 Life Cycle Assessment                                                             

7.3 Evaluation of societal readiness                                                    

WP8 CCS Cluster Dunkirk North Sea 2035

8.1 Regional Survey                                                            

8.2 Extension to Sub-European level                                                                                    

WP9 Management

9.1 Technical management and internal communication                                                 

9.2 Strategic, administrative and financial management                                                 

WP10 Dissemination and exploitation

10.1 Data and dissemination planning                                                                                           

10.2 Dissemination to non-experts                                                 

10.3 Dissemination to scientific and industrial community                                                       

10.4 Market analysis and exploitation                                                                         

Year 4Year 1 Year 2 Year 3

M1

M2

M5

M4

M6

M7

M3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

WP1 DMX pilot studies

1.1 DMX process, KPI and TRL initial evaluation to validate its energy penalty reduction and capture rate potential                                                                                             

1.2 Heat and Material Balance                                                                                           

1.3 Design of the equipment                                                                                        

1.4 Engineering studies (FEED)                                                                                        

1.5 DMX solvent process development and safety assessment                                                                            

1.6 Evaluation of the pilot plant cost                                                                                     

1.7 Hazop Studies                                                                                     

WP2 DMX demonstration

2.1 Permitting                                                                                    

2.2 Detailed engineering and building of the pilot plant (EPC)                                                                              

2.3 Definition and planning of the pilot plant tests                                                                                               

2.4 Pilot plant tests                                                                               

2.5 Interpretation of the pilot plant operational flexibility and operating conditions results                                                                                 

2.6 DMX process, KPI and TRL evaluation to validate its cost-effectiveness character                                                                                              

WP3 Full-scale carbon capture plant studies

3.1 Bases of study of full-scale CO2 capture plant                                                                                        

3.2 Preliminary Techno-economic Evaluation                                                                                           

3.3 Final techno-economic evaluation                                                                                           

WP4 Waste heat recovery

4.1 Heat sources selection and characterisation                                                                                             

4.2 Heat Recovery solutions basic design                                                                                   

4.3 Steam total cost evaluation                                                                                           

WP5 CO2 conditioning

5.1 Scope definition of the conditioning unit                                                                                             

5.2 Optimisation of CO2 conditioning                                                                       

5.3 Conditioning unit design and cost evaluation                                                                                           

WP6 CO2 transport and storage

6.1 Identification of potential storage in the North Sea                                                                                          

6.2 Design Basis                                                                                          

6.3 Investigate different options for CO2 transport                                                                       

6.4 Estimation of the CO2 transport cost for the Base Case                                                                       

WP7 Cost, environemental and societal readiness studies

7.1 Economic evaluation                                                 

7.2 Life Cycle Assessment                                                             

7.3 Evaluation of societal readiness                                                    

WP8 CCS Cluster Dunkirk North Sea 2035

8.1 Regional Survey                                                            

8.2 Extension to Sub-European level                                                                                    

WP9 Management

9.1 Technical management and internal communication                                                 

9.2 Strategic, administrative and financial management                                                 

WP10 Dissemination and exploitation

10.1 Data and dissemination planning                                                                                           

10.2 Dissemination to non-experts                                                 

10.3 Dissemination to scientific and industrial community                                                       

10.4 Market analysis and exploitation                                                                         

Year 4Year 1 Year 2 Year 3

M1

M2

M5

M4

M6

M7

M3

 



3D Consortium 
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DMX pilot Plant 
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Capacity = 0.5 tCO2 captured/hour  

Capacity (tCO2 capture/h) 0.5 

Raw gas pressure (barg)  0.082 up to 3  

(after compression) 

Temperature (°C) 30 / 40  

Composition  (% vol. dry) 
CO 
CO2 
H2 
N2 
Total 

  
 23.4 
 25.0 
   4.4 
 47.2 
100.0 

(Regenerator up to 6 bars) 
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