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Treatment Characteristics and Application of DAF Process for Effective
Solid Separation in BNR Municipal Wastewater Treatment System
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Abstract

Many plants have been improved to adapt the target of the biological treatment processes changed from organics to nutrients
since the water quality criteria of effluent was reinforced and included T—N and T—P for the municipal wastewater treatment plant.
To meet the criteria of T=N and T—P, the conventional biological reactor such as aeration tank in activated sludge system is
changed to the BNR (biological nutrient removal) processes, which are typically divided into three units as anaerobic, anoxic and
oxic tank. Therefore, the solid separation process should be redesigned to fit the BNR processes in case of the application of
the DAF (dissolved air flotation) process as an alternatives because the solid—liquid separation characteristics of microbial flocs
produced in the BNR processes are also different from that of activated sludge system as well.

The results of this study revealed that the microbial floc of the anaerobic tank was the hardest to be separated among the
three steps of the unit tanks for the BNR processes. On the contrary, the oxic tank was best for the removal efficiency of nutrients
as well as suspended solid. In addition, the removal efficiency of nutrients was much improved under the chemical coagulation
treatment though coagulation was not indispensable with a respect to the solid separation. On the other hand, in spited that the
separation time for the microbial floc from the BNR processes were similar to the typical particles like clay flocs, over 2.32x103

ppm of air volume concentration was required to keep back the break—up of the bubble—floc agglomerates.
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Fig. 1. Schematic diagram of float (floc-bubble agglomerates) formation.
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Fig. 1. Schematic diagram of batchwise DAF pilot plant.

Table 1. Characteristics of sludge samples taken from J municipal wastewater treatment plant

Processes BOD SS T-N PO4-P TP Turbidity
Anaerobic 1,714 3,250 2123 116.3 1335 1,825
Anoxic 1,578 3,020 194.5 975 116.1 2,200
Oxic 1,162 2,880 1712 721 939 2,095
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Fig. 2. Removal efficiency of turbidity in terms of air volume concentration.
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Fig. 3. Comparison of removal efficiency in terms of three steps of biological processes.
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Table 2. Correlation coefficients of removal efficiency between SS and other water quality criteria

Description Anaerobic tank Anoxic tank Oxic tank
BOD 0.89 0.87 0.59
T-N 0.76 0.86 0.50
T-P 075 0.83 061
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Fig. 4. Variation of turbidity and SS T-P in terms of air volume concentration (With coagulation).
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Table 3. Increase fraction of removal efficiency through coagulation.

AVC BOD (%) SS (%)

(ppm) Anaerobic Anoxic Oxic Anagerobic Anoxic Oxic
1.16 7.39 749 7.18 1.16 0.74 0.80
232 1.09 0.69 1.87 0.45 0.57 0.94
347 143 1.10 1.60 1.20 0.73 0.87
463 1.47 1.84 0.70 1.16 0.84 0.63
579 1.56 1.19 0.31 0.91 0.70 0.60
6.95 1.11 1.22 0.19 0.65 0.65 0.70
8.10 1.30 117 0.22 0.90 0.75 1.06
AVC T-N (%) T-P (%)

(ppm) Anaerobic Anoxic Oxic Anaerobic Anoxic Oxic
1.16 10.70 748 2.92 16.10 26.46 26.41
232 20.81 9.59 12.15 7.57 26.28 2582
347 20.33 6.9 6.83 13.37 26.10 21.48
463 21.56 8.08 10.86 12.60 23.15 21.82
579 15.74 11.76 6.72 17.85 24.61 19.41
6.95 22.79 16.15 555 19.67 21.58 17.05
8.10 19.70 10.79 473 21.10 19.11 18.35
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