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Abstract Sludge supernatant of wastewater treatment plant contains a great quantity of soluble nitrogen and phosphorus.
Many parameters affected on the recovery and reuse process of phosphorus precipitation including magnesium ammonium
phosphate calcium phosphate and aluminum phosphate. Based on the results of orthogonal experiment effect of pH initial
PO, P concentration Mg/P and reaction time on recovery of nitrogen and phosphorus for magnesium ammonium phosphate
precipitation in sludge supernatant were studied. Results showed that pH was the key parameter under the optimal condition
of nitrogen and phosphorus recovery for precipitation in sludge supernatant as pH 9.5~10.5 initial PO,>—P concentrations
over 78.20 mg/L. no plus magnesium and 10 min of reaction time the recovery rate of NH,N and PO,—P was 90% and
20% respectively.
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Table 1 Water quality characteristics
NH,~N/mg-L" PO/~P/mg-L" Ca*/mg-L" Mg*/mg-L"  SCOD/mg-L"" SS/mg-L™ /T pH
184.1 78.2 183.5 298 84 23 5.2
1.2 20% pH 9
4 3 4 pH. pH 9.5~10.5
PO, ~—P PO/~ PO/ — NH,*-N
Mg/P . ° 90%  20% pH 10
pH=10
R R pH =58.84>R ,
=48.52>R Mg/P =27.55>R =
6.97 pH pH
pH. PO/~ Mg/P. . pH o
pH
pH=10 PO/~—P =60.2 mg/L. Mg/P=1.2 Mg; PO, , Mg OH , pH>9.5
=10 min, B,
pH. PO, - Mg/P. pH
PO/ — NH,-N 10 PO/—P  NH,*-N
R 92%  21%.
2.2 PO/ —
pH 2 mol/L pH=10 Mg/P=12 =10 min PO —P
2 mol/L.  NaOH 15.05 mg/L.29.40 mg/L.37.63 mg/L.
MgCl,+ 6H,0., 43.30 mg/L.56.65 mg/L.78.20 mg/L 128.85 mg/L
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Fig.1 Effect of pH on nitrogen and phosphorous recovery

1 pH 7~85

20%~35%

90% 10% °

[10]
o



150 IEERTSEXK 34

PO, — 78.20 mg/L
PO/~ NH,*-N
92%  20%.
2.3 Mg/P
pH=10 PO, P 43.6 mg/L
10 min Mg/P 0.8 09 1.0 1.1 1.2
PO/~ NH,-N 3
PO,/ 75.4 mg/LL pH=10
10 min Mg/P=0
PO,/ — 1.2
Mg/P=1.2 PO/~P NH,-N
3
T —— G E G
80 | —m— FAEERE
§ 0] gt
% 40
wf e—" =
" To8 09 10 10 12 13
Mg/P

B3 Mg/PI) 5 i S g ik [ 08 1K) 5 )
Fig.3 Effect of Mg/P on nitrogen and phosphorous recovery
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Fig.4 Effect of additional Mg on nitrogen and phosphorous recovery
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Fig.5 Effect of reaction time on nitrogen and phosphorous recovery
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