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Pourquoi recycler le 
phosphore? 

http://www.phosphorusplatform.eu/
http://www.google.fr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjmk46qkPLSAhVGQBoKHW9yBTkQjRwIBw&url=http://wwf.panda.org/what_we_do/where_we_work/baltic/threats/eutrophication/&psig=AFQjCNFYWgnvgLedDcIjTfPt_ZooHDZEsw&ust=1490547502818009
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Le phosphore (P) 
 

- eutrophisation:  
principale cause (non morphologique) de non-atteinte  
des objectifs de qualité de la Directive Cadre Eau 
 

- Planetary Boundaries 

http://www.phosphorusplatform.eu/
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L’Europe 
• Dépendance à 90% d’importations 
• Concentration géopolitique  

des ressources 
• Prix au marché mondial 

- variabilité 
- lié au prix des  
commodités agricoles 
 

http://www.phosphorusplatform.eu/
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Recyclage du P en France 
• Les lisiers = autant d’apport en P  

que les engrais minéraux 1 
• 75% des boues d’épuration  

valorisés en agriculture 2 
• engrais minéraux phosphatés  

= 192Kt P = 400 millions d’€ 3   
 
1 = Observatoire de la fertilisation minérale et organique 2015 (ANPEA, UNIFA, 
AFCOME, AFAIA, COOP de France, CTPL, UP Chaux, UPJ) 
http://www.anpea.com/livraisons-de-fertilisants/observatoire-de-la-fertilisation-
minerale-et-organique.html  
2 = “Answers to the Sewage Sludge Questionnaire”, EurEau 4.10.2016 
www.eureau.org  (under Positions/Reports) 
3 = en valorisant l’unité de P2O5 autour de 1€/kg 

 
 

Apports de phosphore, France 2015: fertilisants 
commercialisés et effluents d’élevage non 

commercialisés, total 400 000 tP 

http://www.phosphorusplatform.eu/
http://www.anpea.com/livraisons-de-fertilisants/observatoire-de-la-fertilisation-minerale-et-organique.html
http://www.anpea.com/livraisons-de-fertilisants/observatoire-de-la-fertilisation-minerale-et-organique.html
http://www.eureau.org/
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Economie circulaire du phosphore 
• Resource non renouvelable, dépendance d’importations 
• Eutrophisation 
• Emissions d’ammoniac1 
• Retour de carbone organique au sol2 

• Méthanisation 
• Gestion des boues et déchets alimentaires 
• Concentration de la production animale 
• Création d’emplois en zone rurale 
• Economie agricole 

 
1 = National Emissions Ceilings Directive  
et UNECE Long Range Transboundary Air Pollution 
Convention for ammonia emissions  
2 = engagement climat Paris 2016 = 4/1000° 

http://www.phosphorusplatform.eu/
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Les politiques européennes 

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

http://ec.europa.eu/environment/archives/greenweek2014/0506
2014-8-4.html  

http://www.phosphorusplatform.eu/
http://ec.europa.eu/environment/natres/phosphorus.htm
http://ec.europa.eu/environment/natres/phosphorus.htm
http://ec.europa.eu/environment/archives/greenweek2014/05062014-8-4.html
http://ec.europa.eu/environment/archives/greenweek2014/05062014-8-4.html
http://ec.europa.eu/environment/archives/greenweek2014/05062014-8-4.html
http://ec.europa.eu/environment/archives/greenweek2014/05062014-8-4.html
http://ec.europa.eu/environment/archives/greenweek2014/05062014-8-4.html
http://ec.europa.eu/environment/archives/greenweek2014/05062014-8-4.html
http://ec.europa.eu/environment/archives/greenweek2014/05062014-8-4.html
http://ec.europa.eu/environment/archives/greenweek2014/05062014-8-4.html
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Un historique de contentieux 
• 1994 Urban Waste Water Treatment Directive (DERU) 
• 1994 Nitrates Directive 
• 2000 Water Framework Directive (DCE) 
• 2016 National Emissions Ceilings Directive - update 

http://www.phosphorusplatform.eu/
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Politiques européennes 
• 2014 EU Consultative Communication  

on Sustainable Use of Phosphorus  
• 2014 Phosphate rock added to  

EU list of 20 Critical Raw Materials 

http://www.phosphorusplatform.eu/
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2015 EU Circular Economy Package 
En réponse à la consultation publique consultation: 
 30% des respondents considèrent les bio-nutrients  

comme des “materials the EU should target first” (Q5, Q3) 
 En tout,  54% citent les bio-nutrients ou le phosphore 

(ensemble des questions) 

Scope Newsletter n°118 
http://www.phosphorusplatform.eu/images/scope/
ScopeNewsletter%20118.pdf  

http://www.phosphorusplatform.eu/
http://www.phosphorusplatform.eu/images/scope/ScopeNewsletter%20118.pdf
http://www.phosphorusplatform.eu/images/scope/ScopeNewsletter%20118.pdf
http://www.phosphorusplatform.eu/images/scope/ScopeNewsletter%20118.pdf
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2016 … EU Fertilisers Regulation 
- Actuellement au Parlement Européen & Conseil 
- Tous les engrais (minéraux, organiques), amendements 
- Fixera critères européens pour composts, digestats,  
   sous-produits agro-alimentaires, Animal By Products 
- Boues d’épuration sont exclues 
- STRUBIAS en cours (struvite, biochars, ash based products) 
- traçabilité non prévue 
- de nombreux problèmes de rédaction restent à résoudre 
Voir 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
http://ec.europa.eu/DocsRoom/documents/15949
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Politiques nationales 
- Suisse 2016: obligation de récupérer le P dans les boues 
d’épuration et l’équarrissage 
- Allemagne en cours (2017): nouveau décret boues d’épuration 
(AbfKlärV) obligation de récupérer le P pour les STEP > 50 000 ie 
- 2017 Helcom Recommendation on Sewage Sludge Handling 38/1: 
9 pays ‘maximum recycling or recovery of phosphorus …’   
(y.c. valorisation agricole), reporting par les Etats du % de P recyclé 

Scope Newsletter n°118 
http://www.phosphorusplatform.eu/scope118   

http://www.phosphorusplatform.eu/
https://www.news.admin.ch/index.html?lang=fr
http://www.phosphorusplatform.eu/scope118
http://www.phosphorusplatform.eu/scope118
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Le recyclage du phosphore  
en action www.magic-dirt.com   

http://www.phosphorusplatform.eu/
http://www.magic-dirt.com/
http://www.magic-dirt.com/
http://www.magic-dirt.com/
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Success story: 
SARIA UK – Kalfos 
• P-fertiliser and soil conditioner 

from combustion of animal by-products (MBM) 
• Authorised for arable and grazing land 
• 12 000 tonnes/year 
 
http://www.kalfos.co.uk/  

http://www.phosphorusplatform.eu/
http://www.kalfos.co.uk/
http://www.kalfos.co.uk/
http://kalfos.co.uk/
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Success story: 
Fibrophos UK 
• Bioenergy and fertiliser (ash) from chicken litter 
• Since the 1990’s 
• Phosphorus, potassium, sulphur, trace elements 
• 800 000 t/y chicken litter processed annually 
• P shows both immediate and durable crop 

http://www.fibrophos.co.uk/phosphate-in-fibrophos-fertiliser/  

http://www.phosphorusplatform.eu/
http://www.fibrophos.co.uk/phosphate-in-fibrophos-fertiliser/


Journée phosphore COMIFER,  Paris, 11 AVRIL 2017 - 16 

www.phosphorusplatform.eu 

Success story: 
COOPERL / Brittany farmers’ cooperatives 
• 400 000 t/y manure processed to organic fertiliser product 

- 150 000 t composted poultry litter 
- 150 000 t dried poultry manure 
- 100 000 t pig manure (1 100 farms) 

• Adapted to specific crops and exported to other regions of France 
• Positive farmer acceptance 
• TRAC Emeraude stabling system 
Supported by EU Investment Plan 
http://www.cooperl.com/en/environmental-solutions  

http://www.phosphorusplatform.eu/
http://www.cooperl.com/en/environmental-solutions
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Success story: 
Géotexia 
• Saint Gilles du Mené, Brittany 
• 33 pig farmers 
• Methanisation of 70 000 t(wet weight)/y 

- pig manure (c. 50% of input),  sludges, chicken litter and other agri-food wastes 

• 14 000 MWh electricity = 4 600 households 
• digestate 
 - solid-liquid separation (centrifuge, coagulation) 
 - drying of solids to 80% DM 
 - osmosis of liquids to < 10mg/l N, irrigation willow energy crop (58 000 m3/y, 14 ha) 
 - evapo-concentration to mineral concentrate (20% DM) 
• French fertiliser homologation obtained for digestate 2013 

https://www.anses.fr/sites/default/files/documents/FERTIXIANK_FSIM_2013-0856_Ans.pdf  
 

https://geotexia.wordpress.com/le-digestat/  

http://www.phosphorusplatform.eu/
https://www.anses.fr/sites/default/files/documents/FERTIXIANK_FSIM_2013-0856_Ans.pdf
https://geotexia.wordpress.com/le-digestat/
https://geotexia.wordpress.com/le-digestat/
https://geotexia.wordpress.com/le-digestat/
https://geotexia.wordpress.com/le-digestat/
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Success story: 
Véolia Struvia 
• Struvite recovery  

for small-medium sewage works 
operating biological P removal 

• Compact footprint, limited height (3,5m) 
• Turbomix struvite reactor, lamella settler 

& bag draining of struvite prills 
• Helsingor Denmark 2016 
 - 70 000 p.e. sewage works 
 - 60 m3/day treats 100% of works digestate after centrifuge 
 - produces 36 t/y struvite 

http://technomaps.veoliawatertechnologies.com/struvia/fr/  

http://www.phosphorusplatform.eu/
http://technomaps.veoliawatertechnologies.com/struvia/fr/
http://technomaps.veoliawatertechnologies.com/struvia/fr/
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Success story: 
Suez Phosphogreen 
• Struvite recovery  from sewage 
• Biological P removal sewage works  

with anaerobic sludge digestion 
 - 2013 Aby wwtp, Aarhus, 84 000 p.e. 
 - 2015, Herning,  Denmark, 150 000 p.e. 
 - 2017, Marselisborg, Denmark 200 000p.e. 
• Advantages 
 - struvite sale: 250€ - 300€ /tonne 
 - reduced P-removal chemical costs 
 - avoidance of nuisance deposits 
 - reduced sludge volumes 
 - reduced energy consumption for biological N removal 

https://www.suezwaterhandbook.com/degremont-R-
technologies/sludge-treatment/recovery/recycle-phosphorus-
from-effluent-to-produce-a-valuable-fertilizer-Phosphogreen  

http://www.phosphorusplatform.eu/
https://www.suezwaterhandbook.com/degremont-R-technologies/sludge-treatment/recovery/recycle-phosphorus-from-effluent-to-produce-a-valuable-fertilizer-Phosphogreen
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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/
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Success story: 
ICL fertilisers Amsterdam & Ludwigshaven 
• Use of secondary materials  

in fertiliser production: 
- meat and bone meal ash 
- struvite 

• Objective: 100% by 2025 
• Pilot testing successful 
• Industrial installations  

(storage, handling) planned 
www.icl-group.com  

http://www.phosphorusplatform.eu/
http://www.icl-group.com/
http://www.icl-group.com/
http://www.icl-group.com/
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Success story: 
Recophos – ICL 
• Electrothermal production  

of white phosphorus (P4) 
from sewage sludge / ashes 

• High-value raw material for chemicals: 
fire safety, electronics, … 

• Recophos FP7 pilot project 
• Technology acquired by ICL March 2016 
www.icl-group.com  
http://www.prnewswire.com/news-releases/icl---next-step-towardssustainable-
innovation-571973381.html  

http://www.phosphorusplatform.eu/
http://www.icl-group.com/
http://www.prnewswire.com/news-releases/icl---next-step-towardssustainable-innovation-571973381.html
http://www.prnewswire.com/news-releases/icl---next-step-towardssustainable-innovation-571973381.html
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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.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: 
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.frieslandcampina.com/
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