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Influence of Volume Ratio on the Modified Four Step-feed
Technology to Treat Weak Wastewater
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( Key Laboratory of Beijing for Water Quality Science and Water Environmental Recovery Engineering
Engineering Research Center of Beijing Beijing University of Technology Beijing 100124  China)

Abstract: The influence of different volume ratio on pollutants removal was studied. The optimal effluent
performance of COD NH,”-N TN and TP were 28. 12 0.58 9.26 and 0. 43 mg/L.  respectively with
anaerobic /anoxic /oxic volume ratio of 4: 8: 10. More than 72% of carbon sources were utilized effectively
for phosphorus release and denitrification and about 12. 6% of TN was removed through simultaneous
nitrification and denitrification ( SND) in oxic zones. The experimental results also indicated that the
volume ratio had no distinct effect on COD and NH,”-N removal but had distinct impact on TN and TP
removal. At the same time with the strategy that reduce the volume of the aerobic zone to improve the
anoxic volume the autotrophic bacteria could take full advantage of more carbon sources for
denitrification and phosphorus release in each anoxic or anaerobic zone and which was also conducive to
enrich denitrifying poly-phosphate accumulating organisms( DPAOs) . The highest proportion of DPAOs
was 20.9% .
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Fig.1 Schematic diagram of modified four A’ /O stepfeed process
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Table 1 Experimental procedure and parameter for the MFSF process in steady state experiments
Ve Vi V' V, HRT/h
/ ) p(C) /p(N) p( C) /p(P)
1 131 - 2:4:4:12 (2:4) 0.79 1.58 1.58 4.75  3.41~7.61(5.13) 28.27 ~69.27( 50. 6)
2 %5 2:6:4:10 (2:3) 0.79 237 1.58 3.95  2.18~8.57(4.69) 21.75 ~83.76( 51.4)
3 622 2:4:6:10 (3:3) 0.79 1.58 237 3.95 3.14 ~7.80(5.34) 33.43 ~80.79(52. 6)
4 95’20 - 2:5:7:8 (4:2) 0.79 198 277 3.16  2.86~7.10(4.56) 28.49 ~92. 87( 57.0)
Vet Vo s Van V, N p(C) /p(N) p(C) /p
(P)
5 76% 718% 82%  17%; 100%
COD {
2.1 COD >>( GB18918—2002) A .
/ COD Runl ~ Run4 HRT
2( a) CcOD 4.75h 3.12 h HRT
COD COD ; A*/0
COD
Runl ~ Run4 COD ( 3)

33.86.29.46.28.12  31.00 mg/L
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2
Fig.2  Pollutants removal efficiency of system under different operational conditions
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5
Fig.5 Phosphorus release and uptake with the activated sludge obtained from different operation phases
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