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IWAMA - Sludge audit – nitrogen reuse potential



Sludge audit - phosphorous reuse potential
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Should the sewage sludge be reused?
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How is sludge managed in the 
Baltic Sea area?
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Phosphorous recovery form sewage sludge
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Technologies for P-recovery
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Which products are recovered?

- Struvite – Magnesium Ammonium Phosphate (MAP)

Mg2+ + NH4
+ + HnPO4

3-n + 6H2O ⟷MgNH4PO4∙6H2O + nH+

- Low water solibility ((0.18 g/l at 25∘C)

- Slow fertilizer

- Hydroxyapatite (Calcium phosphate)
10Ca2+ + 6PO4

3+ + 2OH-⟷ Ca10(PO4)6(OH)2

- Similar to the mined mineral rock

- Sewage Sludge Ash
- Reduction of heavy metal content

- Bioavailability of phosphorous enhanced



Crystallization from liquid phase

U
rd

al
2

0
1

3

Crystallization of struvite Crystallization of calcium phosphate



P-Recovery from sewage sludge and ash
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Wet chemical technologies



Thermochemical technologies
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Recovery from sewage sludge ash



Phosphorous recovery form sewage sludge

C
o

rn
e

l e
t 

al
 2

00
9

150-200 L/(PE•d)
10 mg P mg/L
1,8 g P/(PE•d)

1-10 L/(PE•d)
20-100 mg/L

Recovery  ~ 45 %

0.03 kg/(PE•d)
~50 g/kg

Recovery  ~ 85 %

0.15 L/(PE•d)
~ 10 mg/kg

Recovery  ~ 85 %

150-200 L/(PE•d)
5-8 mg/L

Recovery 15-50 %



P recovery potential (%) of recovery 
technologies relative to the WWTP influent.
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Economy of P recovery
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- Is phosphorus recovery feasible from an economic 
perspective?
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Taavo.Tenno@ut.ee
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Thank you!
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