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Relationship of Magnesium Source and MAP Crystallization Efficiency
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ABSTRACT: Batch experiments were conducted to find out the effects of various types of magnesium compounds on
phosphorus recovery by magnesium ammonium phosphate (MAP) crystallization. The phosphorus recovery from the centrate
of anaerobic digested sludge was performed using magnesium chloride, magnesium hydroxide and magnesium oxide under
different pH (7.5, 8.0 and 8.5) and Mg/P molar ratio (1.0, 1.5, 2.0, 2.5) conditions. The phosphorus recovery rate increased
with increasing pH and Mg/P molar ratio in all magnesium compounds. At pH 7.5, magnesium oxide showed the highest
phosphorus recovery rate, followed by magnesium hydroxide and magnesium chloride. However, at pH 8.5, more than
90% of phosphorus recovery rate was obtained in all Mg/p molar ratios. Thus, it is expected that magnesium hydroxide
and magnesium oxide are able to replace magnesium chloride as a magnesium source in terms of phosphorus recovery
efficiency and cost.
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Fig. 1. MAP crystallization with different types of magnesium compounds; (a) magnesium chloride, (b) magnesium hydroxide

and (c) magnesium oxide.
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Table 1. Recovery Efficiency of Phosphorus by MAP Crystallization under Various Experimental Conditions
(unit: %)
Magnesium Mg/P pH
source [mol/mol] 75 8.0 85
1.0 68.4 70.9 90.0
1.5 70.8 86.6 94.9
MgCl, * 6H,O
2.0 78.5 924 94.3
2.5 93.0 94.7 95.5
1.0 75.8 90.9 95.5
Me(OH) 1.5 89.3 93.1 95.8
S 2.0 952 93.5 97.0
2.5 95.7 95.0 97.4
1.0 89.1 95.0 97.3
1.5 96.3 94.9 97.1
MgO
2.0 97.7 96.7 99.0
2.5 97.4 97.9 99.0

Unstable zone

Metastable zone

Material conc.

Supersolubility curve
Stable zone

Solubility curve

pH

Fig. 2. Relationship between supersolubility curve and
solubility curve for MAP crystallization.
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HAP (Hydroxyapatlte) 3:"\___‘ ACP (Amorphus calcium
phosphate) & FAE = AT o] FHHNA 38 &
Ao 7 AA=] gold A= M FE= 4
11.63 12.9 mg-P/LZ FA =4 %o} MAP 243}
gl A Ik Blargol TRk Cadl 7o == A
B Aoz AAHEH.

t$o] K =3 MAP 243} #AolA dr o}
Al w2 QAR WSSk MPP (Magnesium
potassium phosphate) S FAE 4= UTh" o] 2ol
A= AAE ] ol = Q= At F571 18.7 mg-
P/LY S AT 2 Yo} F57} 5054 mg-NLE &
AL 78t MPP Aol o3l 348 IAHES
n)gol e Ao AZkET ER Fe AEHUAE
Hlegol T, UmA] 24E A2 ol Fa4 o
% oJare 27 gk Aow Az HelA Bk
2] MAP A3} SHA 24k S5o] Dejolel

Table 2. Concentrations of Heavy Metals in the Centrate
of Anaerobic Digested Sludge

Heavy metals Concentration [mg/L]

Mg 6.08

Ca 25.06

Fe 0.04

Cu 0.00

Zn 0.00

Al 0.00

K 23.49
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