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Motivation 
 
The incentive for phosphorus (P) recovery is based 
on two arguments. Firstly, P is a finite resource and, 
secondly, the discharge of P-containing wastewater 
in densely populated areas causes severe 
environmental impact. Current technologies to 
recover P are not optimal, since the recovered P has 
debatable bioavailability and/or limited application. 
A novel approach to recover calcium phosphate 
(CaP) granules with low heavy metal content from 
black water (BW), using an Upflow Anaerobic 
Sludge Blanket (UASB) reactor, was published by 
Tervahauta et al. (2014). The similarity with 
phosphate rock enables the aforementioned CaP 
granules to be processed in the existing 
infrastructure from phosphate and fertilizer 
industry [1]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1: Concept scheme 

 
[1] Tervahauta, T., et al (2014) Calcium phosphate granulation in anaerobic 
treatment of black water: A new approach to phosphorus recovery. Water 
Research.  
[2] De Graaff, M. S., et al. (2010) Resource recovery from black water. 
Wageningen University. 
 

 

Technological challenge  
 
De Graaff et al. (2010) showed efficient energy 
recovery treating BW with UASB technology. 
However, 60% of the total 220 mg of P per liter of 
BW remains in the effluent [2]. The challenge is to 
enhance the recovery of CaP, with minimum 
addition of chemicals, while the conversion of 
organics from black water is not reduced. The 
increased pH, established by the external biofilm of 
the granules, is hypothesized to enhance the 
precipitation of calcium phosphate. Therefore, 
research will reveal whether CaP formation is 
biologically induced and how it can be controlled. 
 
 
 
 
 
 
 
 
 
Fig 2: SEM images of a harvested granule (left) and its cross-section (right) 

 
 

Challenges 
 To maximize the recovery of CaP 

 To minimize the addition of chemicals  

 To unravel the mechanisms for CaP 

formation 

 To determine the optimal environmental 

and process conditions in UASB reactors, 

that enable simultaneous CH4 production 

and CaP recovery


