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Phosphogreen
process overview

Recovers phosphorus from municipal or 

industrial effluents in the form of struvite

(MgNH4PO4, 6 H2O)

• fluidized bed reactor with recirculation

• addition of MgCl2 for precipitation

• airlift system for CO2 stripping (pH ↗)

• addition of NaOH if pH needs to be 

further adjusted

• struvite pellets harvested from the 

bottom of the reactor, washed, dried and 

packaged to be sold
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Phosphogreen
struvite characteristics

Struvite  ↔ MgNH4PO4,6 H2O

including:

 12.2% w/w phosphorus

 5.8% w/w nitrogen

 10.4% w/w magnesium

granule size: 1 to 3 mm
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production of a recycled fertilizer

 Struvite produced by Phosphogreen reactors is a recycled 

fertilizer

 It is for example sold under the name Phosphocare in Denmark 

by fertilizer company Kongerslev

 It is a fertilizer approved by the Danish EPA even though it is 

not water soluble

 It has a better slow release fertilizing effect compared to 

chemical fertilizer. Plant roots gets « on demand » the 

phosphorus need

 Reach registration in 2014
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Struvite analysis
from different Sites

Aaby
(DK, Phosphogreen)

Phosphorcare

analysis 
(from Phosphogreen

Aaby plant)

Herning,
DK, Phosphogreen)

Danish 

Standards for 

sludge

Phosphate 

rock *

Chemical

use

MgCl2 MgCl2 MgCl2

As (mg/kgP) 0,6 < 0,4 < 0,4 13

Cd (mg/kgP) < 0.02 < 0.02 < 0.02 0,8
0,14 to 50

Morocco ~ 3

Hg (mg/kgP) < 0.1 < 0.1 < 0.1 0,8 566

Pb (mg/kgP) < 0.2 < 0.2 < 0.2 120 2

Ni (mg/kgP) < 0,1 0,3 < 0,1 30

Cr (mg/kg) < 0,1 < 0,1 < 0,1 100 188

Zn (mg/kg) 2,6 2,5 2,4 4000

Cu (mg/kg) 0.6 0,8 0,8 1000

TOC <1,5 g/ kg 2,1 g/kg

* Source : Van Kauwenbergh, 1997 
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Phosphogreen references

plant’s characteristics

• Municipal wastewater

• 84,000 PE

• No primary treatment

• P-recov. unit start-up date: 2013

• inlet of the plant

450 kg/d Ntot

105 kg/d Ptot

• outlet

300 kg/d struvite (incl. 37 kg P/d)

~ 35% of the phosphorus entering the plant is recovered

Åby (Aarhus, Denmark)
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Phosphogreen references
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Phosphogreen references

plant’s characteristics

• Municipal wastewater

• 150,000 PE

• Primary treatment

• P-recov. unit start-up date: 2015

• Inlet of the plant:

1200 kg/d Ntot

240 kg/d Ptot

• Outlet:

290 kg/d struvite (incl. 36 kg P/d)

~ 15% of the phosphorus entering the plant is recovered so far

Herning (Denmark)
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Phosphogreen references
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Phosphogreen references

plant’s characteristics

• Municipal wastewater

• 200,000 PE

• Primary treatment

• Start-up date: 02-2018

• Struivte production:

828 kg/d struvite (incl 103 kg P/d)

~ 45% of the phosphorus entering the plant will be recovered

Marselisborg (Denmark)
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Phosphogreen references

plant’s characteristics

• Municipal wastewater

• 40,000 PE

• Primary treatment (Primegreen –

rotating belt filter)

• Expected start-up date: 2019

• Struvite production:

118 kg/d struvite (incl. 15 kg P/d)

Villiers-Saint-Frédéric (France)
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Phosphogreen references
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Villiers-Saint-Frédéric (France)
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Phosphogreen references

plant’s characteristics

• Municipal wastewater

• 490,000 PE

• Primary treatment

• Expected start-up date: 2020

• Struvite production:

241 kg/d struvite (incl. 30 kg P/d)

Sausheim / Mulhouse (France)
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Phosphogreen references
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