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Sorption isotherms based on the results from the experiments with high and low Co values followed
Freundlich model (Figure 1); corresponding Kf and (1/n) values were 0.25 and 4.66 for experiment A and
3.89 and 1.04 for experiment B, respectively. The isotherms suggest that BFS would perform better if the P
concentration in the influent to a BFS filter was grams of P per litre but this condition is far from the real-life
scenario for domestic wastewater treatment. However, these results show that BFS has the potential to
produce a final effluent which meets P discharge consents as the aim of P removal from domestic
wastewaters is obtain a treated effluent with a low P concentration (e.g., <2 mg P/L).

Figure 1. P-sorption isotherms at 20ºC based on the Freundlich model

Figure 2. Effluent phosphorus concentrations from BFS filters fed with a 10 mg P/L influent

Results from the continuous-flow pilot-scale filters at Esholt (Figure 2) show that BFS performed
better (<2 mg P/L) for longer than the laboratory-scale filters, even though the latter received the same
hydraulic and P loadings (1.8 m3/m3 d and 18 g P/m3 d, respectively). This may mean that the environment
provided by the ARF effluent could have improved the P-sorption capacity of BFS by introducing changes
linked to pH, organic matter and dissolved oxygen. For instance, a leachate test carried out previously for
our research group showed that Fe is leached from BFS (0.08 mg Fe/kg BFS in 6 weeks) and it could
contribute to improved P removal. XRD scans (Figure 3) from samples B and C did not showed any major
change in the mineralogy of the surface coating on the BFS (sample A) which was mostly akermanite
(Ca2MgSi2O7), thus indicating that sorbed P species were amorphous. The presence of gypsum
(CaSO4·2H2O) in sample D, confirmed by XRD, suggests that amorphous P forms are linked to Ca/S/O-rich
phases as reported by Pratt et al. (2007). SEM images (Figure 4) confirmed the presence of amorphous
forms on BFS after P removal.

(a) Laboratory experiment
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(b) On-site experiment
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