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A Study on the Phosphorus Resources Recovery using
the MAP + PACI
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Abstract

Modern society has moved from a phosphorus recycling loop, where animal manure and human wastes
were spread on farming land to recycle nutrients, to a once-through system, where phosphates are
extracted from mined, non-renewable phosphate rock and end up either in landfill(sewage sludge,
incinerator ash) or in surface waters. In this research, crystallization of nitrogen and phosphate with natural
sources of Mg?* in synthetic water was tested. The operational parameters of pH, mixing time, and the
magnesium molar ratio were investigated to find optimal conditions of the MAP precipitation using synthetic
wastewater. The removal efficiency of phosphate increased with pH up to 11. By MAP precipitaiton of the
synthetic waste water, 94% of the phosphate were eliminated at pH 11. It was found that at least 10
minutes mixing time was required and 20 minutes mixing time was recommended for efficient phosphate
removal. High efficiency removal of phosphate was possible when the magnesium molar ratio was 1.0~
2.0. The comparative study of different magnesium sources showed that coagulants (PAC) was the more
efficient sources than only magnesium. The result showed that 97% of phosphate removal. In conclusion,
coagulants (PAC) induced crystallization of struvite and hydroxyapatite was shown to be a technically viable
process that could prove cost effective for removing phosphate in wastewater.

Key words: P recovery, MAP, MAP + PACI, coagulation
FHO: 2155 MAPE, MAP + S&H S8 X2

*Corresponding author  Tel: +82-2-910-4647, FAX:+82-82-2-910-4939, E-mail: kimdh@kookmin.ackr (Kim, D.H.)

273



Journal of the Korean Society of Water and Wastewater
Vol. 21, No. 3, pp. 273-278, 2007

Cadt SHAIS He3 MAPHE o] &3 dlF27E e < 244 35 #d A+

1. M &

o1& A Ao 7 HHAQ QAholm BE Ao}
AE F71ECA BFA Aol 9L AARom
02 2457 A 2Fstd A Iy R A
o}, QA 2HE QlFA e Y A|FEHA EA
Aot AdAor 2olu JE Fo FEL ZR
=2, vl=, &E, F9, FolZY 7R A HAE
o AR e ol E FgA mAgEe] 24 A
oo M v et dAl Gl A vl odt
W, $E7t o] 8 F UEe dFH 2P 2 400

E 7tgo R 33 o A Ho AvFE
Ado] 159 Eo g rhd 259 ool nad A
olty, 1A fElE AA Udo2Rt ety H¢
A= Q& 3Fste] oAl AHE7bee AdeE
AR s=d FAAE 7FA okt

T Ao ALE L AAQA M FH
80~85% HE= i A3t k. F7] vl &

How o coAd EPE ANAS
Yot 2han ok A del o 1297 A
AERA T gden], BRI Wol= 5%, A8 3%
Hrel g2 AeH T ek

H¢ 39 o AW alum, NaAlO,, FeCl;,
Fe,(SO4);, FeSO,, FeCl; 53 22 598 o] &3t
A AA T el Aot mtavlgs ZEe o
43l hydroxyapatite$} struvite®] A2 <1 2
o A A% BA AASE ol B A7
S 9t A5 ot (Mark, 1986; Arvin,
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o] struvited o] B}3] % th(Bogerding, 1972). Struvite
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Fig. 1. Effect of pH on the MAP reaction.



Journal of the Korean Society of Water and Wastewater
Vol. 21, No. 3, pp. 273-278, 2007

Ca?} SHAE B3t MAPH S o] &3 H4=2

HE 9 ]l A el A AT

250
4
~ 200
Is)
E 150 |
9]
C
8 100 |
a
50 A
* o IS * *
0 10min 20min  30min  40min  50min  60min

Change of each reaction time(min)

Fig. 2. Effect of mixing time on the MAP reaction with 200 rpm.
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Fig. 3. Effect of pH with CaCl, addition.
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Fig. 5. P changes with PACI+MAP at pH 7.
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Fig. 9. P decrease with coagulation at pH 7 and release at pH 9.
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Fig. 10. P removal with coagulation at pH 7 and MAP at pH 11.
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Fig. 8. P decrease with coagulation at pH 7 and release at pH 11.
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Fig. 11. P removal with coagulation at pH 7 and MAP at pH 9.
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