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Recovery of phosphorus from waste activated sludge by microwave
heating and MAP crystallization
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ABSTRACT

Phosphorus is a vital resource for sustaining agriculture and nutrition, but a limited non-renewable resource. Thus, the
recovery of phosphorus from waste activated sludge(WAS) was attempted by microwave heating and magnesium ammonium
phosphorus(MAP) crystallization. Polyphosphate-accumulating organisms(PAQs) in WAS release phosphate from the cell
when they are exposed to high temperature environments. Microwave heating caused phosphorus and ammonia to
release from WAS. The amount was increased with increasing temperature, showing that 83.5% of polyphosphate present
in the cells were released in the form of phosphate at 80°C. A similar result was also observed in the release of ammonia.
On the other hand, both phosphorus and ammonia were crystallized with magnesium, and then was harvested as MAP.
Phosphorus recovery rate reached almost 97.8%, but the ammonia was about 13.4%. These results cleary indicate that
phosphorus could be recovered from WAS using a physiological trait of PAOs. Heavy metal analyses also show that
the MAP crystal is useful and safe as a phosphorus fertilizer.

Key words: Magnesium ammonium phosphate(MAP), Microwave heating, Phosphorus recovery, Polyphosphate-accumulating
organisms(PAQOs), Waste activated sludge(WAS)
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Fig. 1. Schematic diagram of phosphorus release and recovery

system.
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Fig. 2. Behaviour of (a) phosphorus, (b) ammonium nitrogen and (c) pH on waste activated sludge by microwave heating.
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Table 1. Changes in nutrient concentrations under various
temperature environments during microwave heating

[Unit : mg/L]
Temp. (°C)
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Phosphorus (AP) 131.8 172.9 173.7
Ammonium nitrogen (AN)  69.8 126.8 119.4
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Fig. 4. XRD spectrum of MAP crystals (Ref. 01-077-2303).
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