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Abstract: In order to improve total nitrogen (TN) removal efficiency, influent flow rate distribution and volume of each
treatment zone of step feeding A/O biofilm process were optimized simultaneously. Optimization of influent flow rate
distribution was based on the principle that the concentration ratio of chemical oxygen demand (COD) to nitrate nitrogen
of the influent of each anoxic zone was same and equaled an optimum ratio, and the volume of each treatment zone was
designed based on the idea of equal volume loading. A three—step feeding A/O biofilm process was utilized to test the
differences of effluent quality between the equal flow rate distribution mode and the optimization mode. The experimental
results indicated when step feeding A/O process was operated under the two modes with the same operation parameters,
the TN removal efficiency under the optimization mode arrived at 88.8%, which was superior to that of 80.3% of under
the equal flow rate distribution mode; The COD removals and total Kjeldahl nitrogen removals of the process under the
two modes were higher than 97% and 98% respectively. The optimization method presented in this study can improve the
TN removal of step feeding A/O process significantly.
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Fig.1 Schematic diagram of the three—step feeding A/O biofilm reactor
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Table 1 Composition of synthetic water
45y (/L)
CsH1206-H,0O 1.0321
NH4;HCO5 0.5647
NaHCO; 0.5855
KH,PO,4 0.0439
CaCl, 0.0110
MgSO, 0.0125
FeSO47H,0O 0.0175
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Table 2 Volume and volume loading of each treatment

zone under equal flow distribution mode

SN HFUL) fazssSntiiy
1A 44 0.042 kg NO; -N /(m?-d)
10 6.6 0.11kg NH, N/ (m*+d)
2A 4.4 0.17 kg NO; -N / (m?*-d)
20 6.6 0.11kg NH, N/ (m*+d)
3A 44 0.17kg NO; ~N / (m?-d)
30 6.6 0.11kg NH, -N / (m*d)
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Table 3 Volume and volume loading of each treatment

zone under the optimization mode

SN AL BRI Gdr
1A 0.89 0.14 kg NO3 -N / (m*+d)
10 9.04 0.11kg NH; N/ (m*-d)
2A 7.24 0.14 kg NO3 -N / (m*+d)
20 6.33 0.11kg NH; N/ (m*-d)
3A 5.07 0.14kg NO; N / (m*d)
30 443 0.11kg NH; N/ (m*-d)
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Fig.2 COD concentrations of each treatment zone,

influent and effluent under the two modes
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