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Abstract: In five municipal wastewater treatment plants with chemical-aid phosphorus removal,
the effects of chemicals on phosphorus removal performance were evaluated by investigating the
phosphorus removal behavior and the contribution ratio of different forms of iron to phosphorus removal.
At low dosage of Fe™ calculated by molar equivalent (0.88), the microorganisms had a certain anaerobic
phosphorus release ability [0.103 mg/(gMLVSS-h)]. However, when the molar equivalent of Fe’ dosage
was 1.79, the anaerobic phosphorus release ability of the microorganisms was basically lost, indicating
that the anaerobic phosphorus release activity decreased gradually with the increase of Fe’* dosage molar
equivalent in the range of 0.88-1.79. AI’* had an obvious inhibitory effect on anaerobic phosphorus

release, and the inhibitory effect was enhanced with the increase of Al** dosage molar equivalent. In
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addition, the analysis results of phosphorus and iron components in sludge showed that phosphorus

bounding to iron was the main form of phosphorus in sludge, and the residual Fe’* hydrolyzed to form iron

oxides which produced strong precipitation and adsorption on phosphate with the continuous

accumulation of Fe’* in the system. In general, although the anaerobic phosphorus release ability

decreased with the increase of Fe® concentration, the adsorption of phosphate on hydrolyzed iron oxide

was the main reason for the decrease of phosphate concentration in the anaerobic stage of wastewater

treatment plant.
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Tab.1 Influent quality and dosage of chemicals in WWTPs

WH | T# |k PEKHE (mg-17") _ : 1&%%%5%0

COD | BOD, TN NH,-N | TP | PO -P | Fh2& | Hhnid/mg-L") | BE/R i
A7 | &kl | 7.32 340 132 42 31 6.1 1.89 PFS 35 0.88
B/ | AAO 7.18 300 150 35 25 6.5 0.78 PFS 50 1.22
CJ” | AAO 7.61 510 293 48 30 5.2 0.27 PFS 41 1.79
D) | Hikl | 738 380 160 55 35 3.7 1.33 PAC 25 1.22
EJ” | AAO 7.56 114 54 47 11 5.8 1.26 PAC 20 1.40

1.2 EiRi5RNREESERNE
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Fig.1 Schematics of anaerobic phosphorus release rate

measuring device
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Fig.2 Effect of adding chemicals on phosphorus removal
efficiency in WWTPs
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Tab.2 Comparison of PO,/ ~P concentration in
anaerobic tank of different WWTPs

TH PO, —P/(mg- L") | /K12 HL051)/% | R 4803t PO,>—P/(mg-1.7")
gk | M| FEK | R | OENeME | SEERE
AT 1.89 | 072 | 100 | 120 1.26 3.72
BJT | 0.78 1.93 | 100 | 200 1.55 1.94
CJ7| 027 | 2012 | 50| 200 | 16.15 16.18
D/| 1.33 | 038 | 100 | 100 0.98 0.93
EJ"| 126 | 0.62 | 100 | 80 0.87 0.69
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Fig.3 Anaerobic phosphorus release of return sludge
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Tab.3 Calculation of anaerobic phosphorus release

rate of return sludge

B WILATEHR | MLSS/ | MLVSS/ | I KB i %/
JE/(mg-L")| (g-L7") | MLSS |(mg-g'MLVSS-h™)

AT 0.72 13.93 0.46 0.103

B 1.93 1634 | 041 0.073

cr 20.12 20.18 | 0.53 0.025

DI 0.38 2476 | 0.32 0.034

ET” 0.62 14.41 0.66 0.010
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