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ABSTRACT

A laboratory experiment was performed to investigate simultaneous removal of phosphorus and nitrogen from raw
sewage by intermittently aerated activated sludge process packed with aluminum and silver plate. Two continuous
experimental process, i.e. an intermittently aerated activated sludge process, and an intermittently aerated activated
sludge process with an aluminum and silver plate packed into the reactor were compared. The pitting corrosion of alu-
minum does not affect the performance of the biological treatment. The amounts of Al eluted from aluminum plate 17
mg to 60.6 mg in this experimental conditions, and Al/P mole ratio were from 3.31 to 11.25. The total nitrogen removal
efficiency in Run E were 60.6% at the HRT of 12 hours, The effluent PO,-P concentration as low as 1.0 mg/l could
have been obtained during the continuous experiment in Run E at HRT of 12 hours.
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Fig. 1. Schematic diagram for the batch (A) and continuous (B)
reactor combined with aluminum corrosion.
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Table 1. Influent characters in this experiments

Item Concentration (mg//)

NaCl 0.08~0.10%

pH 7.5~8.5
SCOD 86.6~123.6 mg/l
T-P 12.8~18.8 mg/l
PO,-P 6.9~10.2 mg/l
T-N 141.9~193.7 mg/i
NH,-N 102.1~149.5 mg/i

NOs-N 0.14~10.748 mg/i
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Table 2. Results of experiments in presence and absence the aluminium plate

Influent 8 hrs 16 hrs 24 hrs 32 hrs 40 hrs 48 hrs
CODy, Run A 97 72 47 12 - - -
(mg/l) Run B 97 70 35 8 - - -
T-N Run A 145.5 134 132.6 1275 123 124 120.6
(mg/h) Run B 145.5 140 136 133.7 128 128.6 1272
NH,-N Run A 126.5 117.4 104 89.4 76 72 67.1
(mg/D) Run B 126.5 117.4 101 80 73.4 71.3 65
NO,-N Run A 10 14.4 235 325 40.4 439 453
(mg/l) Run B 10 14.7 272 33.5 40.5 44.7 46.8
TP Run A 9.8 95 93 9 8.7 8.57 8.07
(mg/l) Run B 9.8 79 6.2 4.5 24 13 03
PO,-P Run A 59 5.8 5.6 53 5 47 46
(mg/) Run B 59 49 3.6 19 0 - -

*Run A : aerated activate sludge without Al plate and Ag plate.
Run B : aerated activate sludge with Al plate (1200 cm?) and Ag plate (180 cm?).
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Table 3. Amounts of Al eluted at various experimental conditions
Al plate(cm?) Al plate(cm’)
Ag plate(cm?) Ag plate(cm?)
400 1200 2400 3600 90 180 3600
180 180 180 180 1200 1200 1200
Amounts of Al (mg/l) 17 213 28 36 18.1 339 60.6
Al/P mole ratio 3.31 4.14 545 7.0 3.36 6.29 11.25
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Fig. 3. Variation of SS with surface area of Ag plate.
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Fig. 4. Variation of SCODy, concentrations in Run C, D and E.
Run C : intermittent aeration without Al plate and Ag
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plate.
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Fig. 5. Variation of NH,-N concentrations in Run C, D and E.
Run C : intermittent aeration without Al plate and Ag
plate, Run D : continuous aeration with Al plate and Ag
plate, Run E : intermittent aeration with Al plate and Ag
plate.
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Fig. 6. Variation of NO;-N concentrations in Run C, D and E.
Run C : intermittent aeration without Al plate and Ag
plate, Run D : continuous aeration with Al plate and Ag
plate, Run E : intermittent acration with Al plate and Ag
plate.
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Fig. 8. Variation of PO,-P concentrations in Run C, D and E.
Run C : intermittent aeration without Al plate and Ag
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