
Phos4You – recovered phosphorus from wastewater www.nweurope.eu/phos4you

Acknowledgement: The Phos4You project receives ERDF-funding through the INTERREG VB North-West Europe  Programm (2014 – 2020).  The matching funding is provided by all the partners organisations, as listed above. 
The authors also wish to acknowledge the support provided by Irish Water for this research.

Struvia Pilot Plant Demonstrator: Phosphorus 
Recovery from Macroom Wastewater 

Treatment Plant, Ireland
C. O’ Donnell¹, J. Harrington¹, D. Barnett¹, N. Power¹, C. Mebarki²

¹ Munster Technological University, Cork, Ireland; ² Veolia, France,
Joe.Harrington@mtu.ie; cedric.mebarki@veolia.com

• Satisfactory removal rates were achieved for P, 

TN, COD and TSS (for pH of 10.8), see Table 1.

• Laboratory jar test results were not fully 

transferred to the pilot plant, with consistent 

PO4
3- removal patterns only achieved at pH of 

10.8.  

• The long-term sustainability of lime precipitation 

for large scale treatment plant use requires 

further study – issues include elevated effluent 

pH levels and a high carbon footprint for lime 

usage.

Laboratory jar tests undertaken indicated that P

removal from Macroom WWTP effluent occurred at

or above pH 10.0 with the most efficient removal

(< 1 mg/l PO4
3- ) at pH of 10.8. The pilot plant was

commissioned as follows:

• pH maintained at 10.8

• Hydraulic retention time of 30 minutes

• 0.4mg/l of cationic polymer dosed to improve 

flocculation 

• Chemical sludge recirculated as seed material.

• Pilot plant operation at pH  of 10.6, 10.4 and 

10.0. 

Figure  3: StruviaTM Pilot plant unit at Macroom WWTP (2) 

The Phos4You I6 work package tasked Munster

Technological University (MTU) and Veolia with

establishing, commissioning, and optimising a

phosphorus recovery plant at an Irish Municipal

Wastewater Treatment Plant (WWTP), with a design

range of 500-50,000 population equivalent (PE).

After extensive investigation Macroom WWTP

(Figure 1) was selected as it is:

• Representative of a typical Irish WWTP 

(population served, influent type, treatment 

processes etc.)

• A design load of 5,230 PE.

• Standard treatment process comprised of 

primary screening, extended aeration tank and 

sedimentation.

• Chemical or biological P removal not practiced. 

The fully automated StruviaTM Demonstrator with 

fluidised bed P-recovery plant and designed for 

struvite precipitation was modified to recover 

calcium phosphate from  Macroom WWTP effluent 

(Figures 2, 3 and 5).

1. Introduction 2. P-Recovery Methodology

4. Discussion

• Prior to pilot plant commissioning, all health and

safety, environmental and legal requirements

were completed.

Figure 1: Location of Pilot Plant Unit at Macroom WWTP, Ireland (1)

Figure 5: Internal View of StruviaTM Pilot plant (© Veolia)

The process produced  recovered Calcuim Phoshate 

(Figure 4)  with the following characteristics: 

• 4.9% P205

• 0.10% K2O

• 3.5% MGO

• 45% CaO

• 0.6% Total N

3. P-Rich Product Results

5. Conclusions

Figure  4: Recovered P product ((2) and own illustration)

• The StruviaTM pilot plant was commissioned and 

operated successfully at Macroom WWTP for 12 

weeks. 

• The Pilot Plant operated most effectively at a pH 

level of 10.8 with a P-removal efficiency of 60%; 

a simultaneous reduction in Total Nitrogen and 

COD was found.

• The effluent from the pilot plant had an elevated 

pH and alkalinity which requires further 

investigation.

• Approximately 60 kg of dry recycled calcium 

phosphate was recovered; some was used for 

growth trials on the MTU Campus and more for 

the Phos4You quality assessment work package . 

Table 1: Pilot plant influent/effluent removal rates (pH of 10.8) with 
WWTP Emission Limit Value (ELV) (own illustration) 

Units ELV

Pilot Plant 

Influent 

(at pH 

10.8)

Pilot 

Plant 

Effluent 

pH pH units 6-9 6.81 10.37

COD mg/l 125 88.10 53.98

TSS mg/l 25 32.38 24.49

PO4
_P mg/l 1 1.53 0.61

Ammonia 

(as N)
mg/l 2 N/A N/A

References:
(1): Ordnance Survey Ireland, Online  Geohive map viewer, http://map.geohive.ie/mapviewer.html.
(2): Harrington, J.; Barnett D.; Power, N.; Siddiqui A.; O´Donnell, C.; Mébarki C.; "Demonstrator I6.2: P precipitation at small-scale WWTPs (downscaled Struvia™) ". In: Ploteau Marie-Edith, Althoff Anke, Nafo Issa, 
Teichgräber Burkhard, “Technical report of the Phos4You partnership on processes to recover phosphorus from wastewater”, September 2021, edited by LIPPEVERBAND 

Figure  2: Basic principles of StruviaTM P-recovery process 
(own illustration)
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