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INTRODUCTION 

• Gaseous industrial effluents (GIEs), currently typically emitted or abated, can 

potentially be used to produce more sustainable chemicals.  

 

 
Gaseous industrial effluents are gases that 

originate from various processes as effluent 

gas from energy intensive industries, such 

as power, chemical, steel or cement. These 

gases represent a large range of 

substances, from which the ones with the 

largest volumes are CO2, CO, NOx and SOx.  

 

• Ecofys, TNO, Sheffield University and 

WAAT aim to develop a Roadmap on 

the recovery and utilization of 

gaseous industrial effluents in which 

the opportunities in the area of recovery 

and utilization of GIEs in the European 

Union will be explored in detail.  
 

• The Roadmap will focus on emissions that are produced in industrial installations, 

where recovery and utilization could well be possible, and for which in some cases 

future reduction targets apply.  

 

• Carbon dioxide (CO2), carbon monoxide (CO), nitrogen oxides (NOx), sulphur 

oxides (SOx) and hydrogen (H2) are selected to be studied in detail.  
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PROJECT ACTIVITIES AND PROJECT AIM 

• Project activities 

- Mapping of gaseous industrial effluents 

- Assessing recovery and utilization technologies 

- Selecting hotspots 

- Developing Self-Assessment Tool 

- Supporting Model Demonstrator Regions 

 

• Project aim 

- Explore opportunities for recovery and utilizations of gaseous industrial effluents 

in the European Union 

- Identify measures to stimulate the circularity of gaseous industrial effluents in the 

chemical sector 

- Support regions in exploring the implementation of the recovery and utilization of 

gaseous industrial effluents 
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MAPPING OF GASEOUS INDUSTRIAL EFFLUENTS 

• Mapping of CO2, CO, NOx and SOx emissions based on the E-PRTR and LCP 

databases 

• Mapping of potential H2 availability based on literature and existence of specific 

industries 

The mapping of gaseous industrial effluents provides insights in the geographical areas and 

industry sectors where GIE recovery and utilization would be most promising. 
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ASSESSMENT OF RECOVERY AND UTILIZATION 

TECHNOLOGIES 

Carbon dioxide 

(CO2) 

Carbon monoxide 

(CO) 

Nitrogen oxides 

(NOx) 

Sulphur oxides 

(SOx) 

Hydrogen (H2) 

• Urea 

production 

• Aggregate 

production 

• Metal 

carbonation 

• Liquid FT fuel 

production 

• Accelerated 

cementation 

• Methanol 

production 

 

• Direct use of CO 

• Ethanol 

production 

• Liquid FT fuel 

production 

• Methanol 

production 

 

• Nitric acid 

production 

• Metal recovery 

• Calcium nitrate 

production 

 

• Direct use of 

SO2 

• Sulphuric acid 

production 

• Gypsum 

production 

• Sodium 

bisulphite 

production 

• Metals recovery 

 

• Compressed 

gas 

• Ammonia 

production 

• Liquid FT fuel 

production 

• Methanol 

production 

 

• Techno-economic estimation and environmental impact assessment for various 

recovery and utilization options 

The assessment of recovery and utilization technologies provide insights for which gasses business 

cases are most promising and which levers determine the economic and environmental feasibility. 
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ASSESSMENT OF RECOVERY AND UTILIZATION 

TECHNOLOGIES 

• Carbon dioxide (CO2) 

- Many potential technologies for CO2 recovery and utilization because of industrial and 

research focus in recent years 

- Carbon intensity reduction for most options, especially in combination with affordable 

renewable energy and hydrogen 

- Economic benefits strongly dependent on a variety of factors, like additional benefits from 

using waste material in aggregate production and the availability of affordable renewable 

hydrogen for urea, liquid FT fuel and methanol production 

 

• Carbon monoxide (CO) 

- Emissions occur from a limited number of sources, usually at low concentrations because 

of toxicity 

- Opportunities for recovery and utilization options that replace usage of CO for energetic 

purposes 

- Economic and environmental benefits at sufficiently high concentrations and availability of 

hydrogen 
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ASSESSMENT OF RECOVERY AND UTILIZATION 

TECHNOLOGIES 

• Nitrogen oxides (NOx) 

- Recovery and utilization of NOx using the LoTOx system uses large amounts of ozone, 

which results in unfavorable economic and environmental performance. 

- However, when abatement is required anyhow, this technology could provide additional 

benefits from reusing the NOx to produce chemical products.  

 

• Sulphur oxides (SOx) 

- Recovery and utilization of SOx is only possible with high concentrations and even then 

substantial energy required, resulting in high costs and high environmental impacts 

- However, when abatement is required anyhow, this technology could provide additional 

benefits from reusing the SOx to produce chemical products.  

 

• Hydrogen (H2) 

- Various potential utilization with economic and environmental benefits if hydrogen is 

available at high concentrations and is used in combination with other gases, like CO2 and 

CO 
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SELECTION OF HOTSPOTS 

1. Availability of GIEs  100 potential hotspots 

2. Proximity of chemical  23 potential hotspots 

3. Potential business cases  10 hotspots 

- Chemiepark Linz, Austria 

- Port of Antwerp, Belgium 

- Varna-Devnya, Bulgaria 

- Fos-Lavéra-Berre, France 

- InfraLeuna, Germany 

- Krefeld-Uerdingen, Germany 

- Limburg, The Netherlands 

- Port of Rotterdam, The Netherlands 

- Bełchatów, Poland 

- Sucursala Romag Termo, Romania 

4. Availability of infrastructure and affordable 

renewable energy, existence of thriving business 

community, access to finance and political 

support  4 model demonstrator regions [in 

progress] 

1 

2 



   / ©ECOFYS, A NAVIGANT COMPANY. ALL RIGHTS RESERVED 9 / ©2016 NAVIGANT CONSULTING, INC. ALL RIGHTS RESERVED 9 9 / ©ECOFYS, A NAVIGANT COMPANY. ALL RIGHTS RESERVED 

DEVELOPMENT OF SELF-ASSESSMENT TOOL 

• The Self-Assessment Tool (SAT) is an online  

tool to assess the investment readiness of the  

region regarding the use of GIEs as feedstock  

in the chemical industry. 

 

• Questions on 8 key factors: 

1. GIE availability  

2. GIE usage 

3. Infrastructure 

4. Access to finance 

 

• Evaluation 

- Spider diagram with graphical representation  

of score in key factors and automated assessment  

report 

5. Knowledge base 

6. Political support 

7. Thriving business  

community 

8. Industrial symbiosis 
Plant name CO2 emission 

amount 

CO2 emission 

concentration 

…. 

Plant A 1.5 Mt 275.000 g/m3 

Plant B 0.7 Mt 295.000 g/m3 

The SAT enables region to assess the investments readiness for GIE recovery and utilization. 
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CONTACT 

MICHIEL STORK 
Managing Consultant 

 

+31 30 662 3734  

+31 6 211 00 752  

michiel.stork@navigant.com 

 



   / ©ECOFYS, A NAVIGANT COMPANY. ALL RIGHTS RESERVED 11 / ©2016 NAVIGANT CONSULTING, INC. ALL RIGHTS RESERVED 11 11 / ©ECOFYS, A NAVIGANT COMPANY. ALL RIGHTS RESERVED 

AT A GLANCE: ECOFYS, A NAVIGANT COMPANY 

Global consulting company founded in 1984 with the mission to enable sustainable 

energy for everyone – since 2016, Ecofys has been part of Navigant’s global Energy 

practice 

We have over 600 experts skilled in energy, climate, environment, economy, 

communication, law, and psychology – in 2007, 11 of our experts supporting the 

Intergovernmental Panel on Climate Change were awarded the Nobel Prize together with 

Al Gore 

More than 30 years of experience in developing and evaluating policies, sustainability 

strategies, and scenarios for companies and sectors provides us with deep knowledge of 

markets and consumer behaviour 

Our strength lies in our strategic understanding of complex energy and climate transition 

issues: Ecofys connects the dots within the triangle between governments, energy 

players, and energy-intensive end-users 

Ecofys has five offices in four countries: Utrecht, the Netherlands; Cologne & Berlin, 

Germany; Brussels, Belgium; London, United Kingdom – as part of Navigant, our experts 

are based in more than 20 offices in the US and Canada, Hong Kong, and the Middle 

East 
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