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Abstract

A chemical sequencing batch reactor was operated to test the feasibility of nutrient recovery from a biological livestock
wastewater treatment plant. Both phosphate and ammonia could be successfully recovered as magnesium ammonium
phosphate (MAP) crystals. The contents of TP and TN in the recovered MAP crystals were 26.2% and 4.0%, respectively. Zn,
Cr and Ti were identified in the crystals, but the contents remained below the Korean standard for an organic fertilizer.
Chemical analyses confirmed that the MAP crystals could be useful phosphate fertilizers. On the other hand, the results of
physical analyses using an X-ray diffractometer and an energy dispersive X-ray spectrometer strongly suggested that
crystalline materials like magnesium potassium phosphate (KMP) and hydroxyapatite (HAP) were also formed during the
MAP crystallization, depending on the availability of K™ and Ca’".
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Fig. 1. Schematic diagram of phosphorus recovery system.
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3. Results and Discussion
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Fig. 2. MAP crystals recovered from biological livestock
wastewater treatment plant.
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Fig. 3. Microscopic images of MAP crystals recovered in (a) the 1st and (b) the Sth cycles.
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Table 1. Contents of TN, TP and heavy metals

TN TP? Heavy metal (mg/kg)
(%) (%) Zn Cu As Cd Ni Cr Ti Pb Hg
MAP sample” 4.0 26.2 163 - - - - 10 16 - -
Standards” 400 120 20 2 20 50 - 50 1

" Sample obtained after 5 cycles
? Korean standards for heavy metal in organic fertilizer
3 as PzOs
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Fig. 4. XRD patterns of (a) MAP sample and (b) PDF
01-071-2089.
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Spectrum 1
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Fig. 5. SEM image (a) and EDS spectrum (b) of MAP crystals.
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