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Agenda
9:00 - 9:15 - Welcome and introductions  

9:15 - 9:50 - Capacity building (presented by Dr. ir. G. Korevaar) 

• Circular economy

• Industrial ecology

• Industrial symbiosis

9:50 - 10:00 - Online coffee break

10:00 - 10:40 - ZERO BRINE Project 

• Project description

• Project results

10:40 - 10.50 - Online coffee break

10:50 - 11:45 - Online Brine Platform 

• Video

• Tutorial

• Questionnaire (10 minutes)

11:45 - 12:00 - Wrap-up
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My background

• Mechanical engineering

• Industrial ecology

• Process engineering

• Sustainability assessment

• Life Cycle Assessment

• Social Life Cycle Assessment

• Life Cycle Costing
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Symbiosis of Circular Economy 
and Industrial Ecology

1 December 2020

Dr. ir. Gijsbert Korevaar

Assistant Professor on Industrial Symbiosis
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My background

• Chemical Engineering design research

• Industrial Ecology education development

• Industrial Symbiosis projects and research

• Circular Economy education and research

• Faculty of Technology, Policy and Management

• Department of Engineering Services and Systems

• Energy and Industry section
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Sustainable Growth across value chain
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level 4: system change improvements
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Decoupling

http://www.google.nl/url?sa=i&rct=j&q=decoupling+environmental+science&source=images&cd=&cad=rja&docid=7S9cM0NCqTxaYM&tbnid=-ldZB_LarDH8uM:&ved=0CAUQjRw&url=http://www.intechopen.com/books/environmental-management-in-practice/curbing-climate-change-through-a-national-development-of-climate-change-policy&ei=zisnUdZy8JTRBan9gEg&bvm=bv.42768644,d.d2k&psig=AFQjCNGL5bcdMJL34fULSlEEA1n8iIyLGQ&ust=1361608008562678
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Towards the Comprehensive Design of Energy 
Infrastructures

• Sustainability 2016, 8(12), 1291; https://doi.org/10.3390/su8121291

• Towards the Comprehensive Design of Energy Infrastructures

• Daniel Scholten * andRolf Künneke

https://doi.org/10.3390/su8121291
https://www.mdpi.com/search?authors=Daniel%20Scholten&orcid=
https://www.mdpi.com/search?authors=Rolf%20K%C3%BCnneke&orcid=
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Cluster types
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Transition Design Theory
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Industrial Symbiosis – main topics

Industrial - resources, production, transport, waste treatment
- Symbiosis … linked together with a mutual benefit

What is needed:
• Process Intensification
• Innovative (Bio)-Chemical Routes
• Design Value Chains and Supply Chains as Closed Loops
• Smart Infrastructures
• Sufficient Diversity
• Organisational Embedding
• Evaluation and Management of Sustainability Performance
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Willy Haas et al. (2015), How Circular is the Global Economy?: An Assessment of Material Flows, Waste Production, and Recycling in 
the European Union and the World in 2005, Journal of Industrial Ecology 19(5), p765
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Fenna Blomsma, Making Sense of Circular Economy, 2016 PhD Thesis Imperial College London
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Keep in touch

Dr. ir. G. (Gijsbert) Korevaar

Assistant Professor Industrial Symbiosis

Faculty of Technology, Policy and Management

Delft University of Technology

Jaffalaan 5

2628 BX Delft

g.korevaar@tudelft.nl

+31 15 278 3659

LinkedIn: http://nl.linkedin.com/in/gijsbertkorevaar

mailto:g.korevaar@tudelft.nl
http://nl.linkedin.com/in/gijsbertkorevaar


Zero Brine project section
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Water: Clean water and sanitation

• Video

• https://www.youtube.com/watch?time_continue=69&

v=cXtP9vdsRpk&feature=emb_logo
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Poll: Zero Brine

• Had you heard about Zero Brine project before this session?

A. Yes

B. No
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• Brine is a high-concentration solution of salt

(usually sodium chloride) in water

• Total brine generated and discharged in the

Netherlands is 650 ktons chloride releases per

year

What is Brine?
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Consortium and activities 

• Industry companies

• SME technology suppliers

• Universities

• Applied research institutes

• Public authorities

• European Technology Platforms 

• SMEs for dissemination 

• Construction management 

and O&M companies 
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Case studies

Evides Industriewater

Ultra-pure Demiwater 

plant

IQE silica plant

PGG coal mine

ZORLU textile plant
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Dutch case study: Demineralized water plant (Evides 
Industriewater)

Brijn
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Poll: Zero Brine

• What kind of benefits do you expect the most due to the Dutch ZB case study?

A. Environmental benefits

B. Social benefits

C. Cost benefits

D. None 
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ZERO BRINE project results: Dutch DM Water plant
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ZERO BRINE project results: Spanish Silica plant 

€460,000 per year and turnover of €1,800,000 per year 
from the sodium sulphate recovered. 

Clean water Sodium sulphate 
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ZERO BRINE project results: Polish Coal mine 
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ZERO BRINE project results: Turkish Textile plant 
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ZERO BRINE Dutch case study results

• Recovered materials: clean water, brine or NaCl (common salt), magnesium hydroxide

• Environmental benefits: significant (eco) toxicity benefits

• Economic benefits: profitable if high quality recovered minerals and water

• Social benefits: reduction of Russian magnesium hydroxide (high conflict mineral) → EU target

Tsalidis and Korevaar, 2019

Tsalidis et al. 2020

Tsalidis et al. Unpublished work
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ZERO BRINE project conclusions

• Opportunities exist to produce circular water and circular minerals! 

• The Netherlands: less toxic ports, biodiversity benefits, potential financial benefits and conflict-

free sourcing minerals

• Spain: large potential financial benefits and significant decrease in water use

• Poland: high energy efficiency improvement and potential financial benefits and conflict-free 

sourcing minerals

• Turkey: potential environmental benefits due to avoided products, especially water

Tsalidis et al. Unpublished work
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Brine Excellence Center (BEC) 

• The central BEC facility will be established in the Netherlands (TU DELFT), while four 

satellite BECs will be developed in Poland (SUT), Spain (Eurecat), Greece (NTUA) and 

Italy (UNIPA).

• Dutch BEC: 

• Ion Exchange Column

• Reverse Osmosis

• Eutectic Freeze Crystallization

• Nanofiltration 

Top view of Water Lab, Civil Engineering faculty TU Delft (relevant to Dutch BEC)
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Zero Brine “follow up” projects

Budget: 6,3 M€  Budget: 19 M€  Budget: 6.9 M€  
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Online Brine Platform section
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Circular Business models (Lacy and Rutqvist, 2015)

• Circular Supply chain

• Recovery and recycling

• Product life extension

• Products as a service (PaaS)

• Sharing platform: to promote or facilitate the renting, swapping, lending, sharing, gifting or 

bartering of the resources, to connect the (by-) product owners with the individuals or firms 

→ collaboration is formed among them. 

Such a sharing platform allows multiple users to use similar resources or (by-) products           

thereby reducing demand → Online Brine Platform
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Online Brine Platform
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Online Brine Platform: Tutorial
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Online Brine Platform
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