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Recycling nutrients from bio-wastes
as opportunity for rural economy development

Kimo van Dijk - European Sustainable Phosphorous Platform
• info@phosphorusplatform.eu

• www.phosphorusplatform.eu @phosphorusfacts

http://www.phosphorusplatform.eu/
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Phosphorus:
essential, 
non substitutable,
non renewable

Use of phosphate rock
www.aguiaresources.com.au

http://www.phosphorusplatform.eu/
http://www.aguiaresources.com.au/
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Phosphate rock is on EU Critical Raw Materials list
- Linked to world food security and price instability
- Europe > 90% dependent on imports
- Geo-political concentration of reserves

Without phosphate fertilisers we 
could feed around 1/5 of the world 
population
Adapted from Dawson et al., Food Policy 2011: 
http://www.sciencedirect.com/science/journal/03069192

http://www.phosphorusplatform.eu/
http://www.sciencedirect.com/science/journal/03069192
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Environmental impacts
- Eutrophication
- Ammonia emissions
- Planetary boundaries

Phosphorus is the first cause of 
EU Water Framework Directive 
quality failure (other than morphology)

http://www.stockholmresilience.org

http://www.phosphorusplatform.eu/
http://www.stockholmresilience.org/
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Phosphorus recycling
A long history

http://www.phosphorusplatform.eu/
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New solutions for today’s world
- only 40% of EU sewage now goes to crops
- increasing concentration of livestock manures
- new potential nutrient recovery feedstocks:

food wastes, bio-energy, food processing …

http://www.phosphorusplatform.eu/
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Phosphorus recycling potential in EU-27 
[kton P/year] Total Recycled Potential 

Sewage sludge 297 115 182 

Biodegradable solid waste 130 38 92 

Meat & bone meal 128 6 122 

Total 427-555 153-160 274-396 

Manure recycling =                                   1 736

Mineral fertiliser use =                                1 448 
Van Dijk & Oenema “Overview of phosphorus flows in wastes in Europe”, 2013, Fertilisers Europe seminar, 6 Feb. 2013.

Van Dijk KC, Lesschen JP, Oenema O. Phosphorus flows and balances of the European Union Member States. Sci Total Environ 2016. 

DOI 10.1016/j.scitotenv.2015.08.048

http://www.phosphorusplatform.eu/
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Regulatory drivers - EU
 2014: EU Consultative Communication on Sustainable Use of Phosphorus
 2014: phosphate rock on EU Critical Raw Materials List
 2015: EU Circular Economy Package
 2016: EU Fertilisers Regulation 

revision proposal (underway)
 2016: CEN position on standards 

needs to support P-recycling

http://ec.europa.eu/environment/natres/phosphorus.htm

http://europa.eu/rapid/press-release_MEMO-14-377_en.htm

http://www.phosphorusplatform.eu/
http://ec.europa.eu/environment/natres/phosphorus.htm
http://europa.eu/rapid/press-release_MEMO-14-377_en.htm
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Regulatory drivers – national
 2005: Denmark tax on P in livestock feed
 2013: Denmark Resource Strategy 

80% recycling of sewage P
(in. biosolids to crops (objectives only)

 2013: HELCOM Ministerial Declaration
to “enhance” P recycling

 2015: Sweden 40% P and 10% N recycling
inc. biosolids to crops (objectives only)

 2016: Switzerland decree 
P-recovery from sewage
(obligation - promulgated)

 2016: Germany decree 
P-recovery from sewage
(obligation wwtp > 50 kpe, notified to EU)

http://www.phosphorusplatform.eu/
https://www.news.admin.ch/index.html?lang=fr
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2016- 2017 EU Fertilisers Regulation
- Currently in Council - Parliament decision process
- Fertilisers (mineral & organic), soil amendments, etc
- EU criteria for composts, digestates, 

food industry wastes, animal by-products 
- Sewage biosolids excluded
- No provision for traceability
- STRUBIAS JRC expert group underway:

addition of: struvite, ashes, biochars
- Many issues remaining!  see www.phosphorusplatform.eu/regulatory

http://ec.europa.eu/DocsRoom/documents/15949

http://www.phosphorusplatform.eu/
http://www.phosphorusplatform.eu/regulatory
http://ec.europa.eu/DocsRoom/documents/15949
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Phosphorus recycling synergies
• Improving sewage treatment (nutrient removal)
• Reducing ammonia emissions
• Anaerobic digestion & biogas
• Avoiding landfill
• Rural economy development

http://www.aljazeera.com/programmes/earthrise/2014/12/re

cycling-phosphorus-2014121693225616272.html

http://www.phosphorusplatform.eu/
http://www.aljazeera.com/programmes/earthrise/2014/12/recycling-phosphorus-2014121693225616272.html
http://www.aljazeera.com/programmes/earthrise/2014/12/recycling-phosphorus-2014121693225616272.html
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Nutrient recycling products
• Refined fertiliser products
• Organic fertilisers:

- composts, digestates
- dried pelleted bio-wastes

• Mineral concentrates
• Industrial chemicals:

- phosphoric acid
- P4 (white phosphorus)

• Key = product must correspond to user 
requirements needs and requirements
(quality, equipment, logistics …)

http://www.phosphorusplatform.eu/
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New business opportunities
P-recycling inputs
 Livestock manures
 Wastewater treatment
 Food wastes
 Meat & Bone Meal Ash
 Agro-industry,  industrial
 Biofuels, biomaterials

http://www.phosphorusplatform.eu/
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Phosphorus recycling success stories
www.magic-dirt.com

http://www.phosphorusplatform.eu/
http://www.magic-dirt.com/
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Success story:
Fertikal, Antwerp
• 180 000 t/y (wet weight) manure

processed to organic fertilisers:
• solid/liquid separation

dried, pelletised
• For agriculture, horticulture
• Distributed 

to 25 countries worldwide
www.fertikal.be

http://www.phosphorusplatform.eu
http://www.phosphorusplatform.eu
http://www.fertikal.be/
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Success story:
REVAQ sewage treatment Certification
• > 50% Sweden’s sewage goes to REVAQ Certified sewage 

works
• Sludge digestate quality, monitoring,

information transparency criteria
• 3000 t/year phosphorus recycled to agriculture
http://www.iea-biogas.net/case-studies.html?file=files/daten-redaktion/download/case-studies/REVAQ_CAse_study_A4_1.pdf

http://www.phosphorusplatform.eu
http://www.phosphorusplatform.eu
http://www.iea-biogas.net/case-studies.html?file=files/daten-redaktion/download/case-studies/REVAQ_CAse_study_A4_1.pdf
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Success story:
NutriTrade Baltic local fish 
• Local fisherman incited to catch cyprinids

- restore food web (algal grazing zooplankton)
- remove nutrients from the sea

• Promote new markets for local fish products:
- recipes, chefs, new processing routes & consumer products

• Biogas production from processing by-products
• Cost: c. 66 €/ kgP removed (not inc. sales)

Launched 2015. John Nurminen Foundation / NutriTrade
http://nutritradebaltic.eu/pilots/pilot-fish/

http://www.phosphorusplatform.eu
http://www.phosphorusplatform.eu
http://nutritradebaltic.eu/pilots/pilot-fish/
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Success story:
KOTO AlgaeBioGas, Llubljana
• 13 000 t/y household and industry food waste

converted to biogas
• 30 m2 pilot algae pond fed with digestate
• Algae used for energy production,

fertilisers or bioplastics

http://www.phosphorusplatform.eu
http://www.phosphorusplatform.eu
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Success story:
Timac: struvite as maize starter fertiliser
• NuReSys Recovered struvite from potato processing
• Non-burning, enabling “ultra localisation” next to roots
• Micro-granulation
• Ammonium addition for nutrient balance

http://www.phosphorusplatform.eu
http://www.phosphorusplatform.eu
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Success story:
Friesland Campina milk cooperative, NL
• Biogas production and P-recovery from manure
• Bonus/malus in milk purchase prices
• Funding support for farmers’

manure treatment
investments

www.frieslandcampina.com

http://www.phosphorusplatform.eu
http://www.phosphorusplatform.eu
http://www.frieslandcampina.com/
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ESPP: a coalition for action
• Bring together industry, R&D, authorities, stakeholders

water & waste industries, mineral and organic fertilisers,
chemicals,  P-recycling technology suppliers, national & regional
governments, knowledge institutes …

• Build awareness and share a vision 
for sustainable phosphorus in Europe

• Dialogue & network  expertise and experience
• Assess and propose policy  & regulatory developments
• Disseminate innovation, business cases, value chains

http://www.phosphorusplatform.eu/


2nd meeting ENRD Thematic Group on Resource efficiency, 14th Dec. 2016  - 22

www.phosphorusplatform.eu

Recycling nutrients from bio-wastes
as opportunity for rural economy development

Kimo van Dijk - European Sustainable Phosphorous Platform
• info@phosphorusplatform.eu

• www.phosphorusplatform.eu @phosphorusfacts

http://www.phosphorusplatform.eu/
mailto:info@phosphorusplatform.eu
http://www.phosphorusplatform.eu/
https://twitter.com/phosphorusfacts

