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Context 2

• Related to natural resources



Horizon 2020, GA 730285.Run4Life Workshop, Gent. 2nd December 2019

Context

• Growth and urbanisation of population ↑

• Global demand for food ↑

• Demand for fertilisers ↑
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4Context: Water

https://www.nytimes.com/interactive/2019/08/06/climate/world-water-stress.html
https://www.nytimes.com/interactive/2019/08/06/climate/world-water-stress.html
https://media.defense.gov/2014/Apr/08/2000861516/-1/-1/0/140327-F-EQ901-004.JPG
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• Phosphorus. No renewable. Localised reserves.

• Nitrogen: “Fertilizer from air” but highly energy demanding
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Worldwide P reserves in millions of tonnes. 
Data from: U.S. Geological Survey (2012). 

Context: Fertilizers
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Felix Andrews. Creative Commons
https://www.usgs.gov/media/ima
ges/too-much-nutrient-runoff-can-
cause-algal-blooms-water-bodies

• Annual costs of pollution by N from agriculture: $210 billion 
(US) and €320 billion (EU)

• Environmental costs related to nutrients in wastewaters and 
agriculture runoff 
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(per person and year)

4.5 kg N 

1.5 kg P 

1.4 kg K 

Context: Fertilizers

Algal bloom in village river
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• Conventional, centralised 
and linear approach: old 
concept of Cloaca Maxima
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From Wikimedia Commons. US Department of Agriculture

• Municipal WWTP removes
80-90% of the P and 
>70% of N 
to fulfil discharge limits 

Only recover a small fraction of 
diluted nutrients

At considerable expense (5 kWh/kg N)

• Highly diluted 
municipal WW 

Nutrient recovery 
very limited

Cloaca Maxima From: Wikipédia

Context: Conventional WW treatment

http://www.mo.nrcs.usda.gov/news/MOphotogallery/wetlands.html
https://fr.wikipedia.org/wiki/Fichier:Cloaka_Maxima_outside_closeup_1.jpg
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Run4Life change of  concept

• To apply nutrient recovery at the source, increasing recuperation
rates by treating concentrated streams.
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Attractive alternative where: 
i) centralised system do not exist (e.g. rural/isolated areas, new buildings 

and developments and new cities in developing countries)
ii) existing sewerage is old/leaky and its replacement/upgrade is too costly 
iii) existing WWTPs are overloaded
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Run4Life decentralised approach combined with…

Three strategies:

1. Separation of streams at source for process optimization

2. Technological innovations applied at various points of the process

3. Business Model innovation
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… to achieve: 
• 2 fold P recovery
• 15 fold N recovery
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10Run4Life WW segregation…
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11Run4Life concept

N
C N P K

K
P

Anaerobic 
digestion

UASB, 
AnMBR, HTAD
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12Ambition

Potentially recycling up to 100% of the nutrients present in household 

WW and organic KW (N, P, K and micronutrients)

Recovering >90% of GW as reclaimed water

Energy Positive and Carbon Neutral 

Necessity of further developments in technological, legal and 

end-user aspects.

Break barriers to implementation: market uptake of products and 

social acceptance, 

Nutrient recovery processes can be tailored to specific local priorities and will be 

slightly varied to adapt Run4Life to local conditions and requirements



Horizon 2020, GA 730285.Run4Life Workshop, Gent. 2nd December 2019

13Run4Life partners

June 2017 

May 2021

➢ 15 partners

➢ 7 countries

➢ 4 demosites
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14

Sneek, The Netherlands
• Ultra low flush vacuum toilets for production of concentrated black water
• Hyperthermophilic anaerobic digestion at 70ºC aimed at obtaining safe 

fertilizers in a one-step energy positive treatment
• Recovery of hygienised organic liquid and solid (NPK) fertilizer
• Optimisation of product recovery in cooperation with fertilizer company

32 

Helsingborg, Sweden
• Separate treatment of black water (conventional vacuum toilets) 

and kitchen waste
• BW and KW will be treated in an anaerobic system for energy 

recovery
• Ammonium sulphate and struvite will be recovered

320 

Run4Life large scale demonstration…
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15

Ghent, Belgium
• Segregated black water (conventional vacuum toilet) + 

kitchen waste processed in an anaerobic system. 
• Grey water treated (in a system not included in Run4Life). 
• Recovery of struvite and phosphoric acid
• Heat recovery from WW
• Water recovery for industry

420 

Vigo, Spain
• Grey water recycling system: recovery for toilet flushing
• Black water (conventional toilet) treated in anaerobic MBR
• Anaerobic effluent processed in innovative nutrient recovery 

technology e.g. bio-electrical system, recovery of ammonium 
nitrate and struvite

• Integrated value chain with online monitoring tool

1 

Run4Life large scale demonstration…
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16Run4Life: Social and legal acceptation

Social Acceptance

Water 
Governance

Legal 
Framework

influence 

policy makers 

through

End-users’ 
perspective

Environmental, Technical 

and Health Assessment
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17Run4Life: Legal questions

Kitchen waste grinder

Most of the Spanish Discharge Regulations 

prohibit the use of domestic waste disposers
(Conama 2012)

(Domestic waste disposers are prohibited)

http://www.conama11.vsf.es/conama10/download/files/conama11/GTs%202010/1_final.pdf
http://www.conama11.vsf.es/conama10/download/files/conama11/GTs%202010/1_final.pdf
http://www.conama11.vsf.es/conama10/download/files/conama11/GTs%202010/1_final.pdf
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18Run4Life: Legal questions

In 2018 only six 
Member States had
standards that 
defined minimum 
requirements for 
the reclaimed water 
before it
can be reused for 
e.g. irrigation in 
agriculture, urban 
or recreaCyprus, 
Greece, France, 
Italy, Portugal and 
Spaintional uses
()

Decentralized treatment: Waste water taxes

Water reclamation and reuse
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19Run4Life: Legal questions

How to promote Greywater and 

Blackwater segregation?

Decentralized treatment: Waste water taxes

Water reclamation and reuse

Water reuse and Fertirrigation?
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20Run4Life: Legal questions

Fertilizers from wastewater?

End-of-waste criteria
The drawing up of end-of-waste 
criteria consists of thorough 
techno-economic-environmental 
assessments that verify when the 
recyclable waste material is safe 
for the environment and is of a 
high enough quality to no longer 
have to be classified as waste.

2019: EU Fertilising Products
Regulation (Official Journal of the 
European Union, L 170, 25 June 2019)

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:L:2019:170:TOC


Horizon 2020, GA 730285.Run4Life Workshop, Gent. 2nd December 2019

21Thanks for your attention


