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Estimation of Nutrient Removal Efficiency and Phase Conversion Rate of
Single Reactor SBR and SBR with Flexible Vertical

Man-Soo Kim" - Jong-Woon Park - Chul-Whi Park* - SangIll Lee**

Evironmental Technology Institute, Dae-Yang Bio Tech Co., LTD - *Department of Environment Engineering, University of Seoul

**Department of Environment Engineering, Chungbuk National University

ABSTRACT : The purpose of this research was to compare the nutrient removal efficiency, and to estimate the net reaction time in order
to calculate a "phase” transfer rate. SBR(SBR1) with flexible verticals and single reactor SBR(SBRI1). Consequently, the removal efficiencies
of COD¢, and BODs in SBR1 and SBR2 were 91.5%, 97.5% and 90.4%, 97.3%, Respectively. Accordingly, the organic removal efficiency
was not distinguished in both processes.

In the T-N and T-P removal efficiencies, however, SBR1 obtained higher removal efficiency than SBR2, at 12.1% and 7.6% respectively.
Also, in the experiment to estimate the "phase" transfer rate, SBR1 was higher than SBR2. Because SBRI has two phases in the single
reactor simultaneously, it has the buffer capacity to reduce the "phase" transfer time and provides a definite reaction condition.

Key Words : SBR, Flexible Vertical, F/M Ratio, Phase Conversion Rate, Nutrient Removal Treatment
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Fig. 1. Pilot plant with flexible verticals.

Table 1. Operation mode of SBR reactor with Flexible ver-

ticals
No. Cycle Components Operation Ope.r ation Influent Conditions
1 2 3 Zone Time
1 2:1 60 min Influent flow
2 1:2 60 min Influent flow
3 2:1 60 min Influent flow
4 3 60 min Influent flow
5 3 30 min Influent flow
6 3 90 min | No Influent flow
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Table 2. Operation mode of single SBR reactor

No. | Cycle Components | Operation Time | Influent Conditions
1 Anaerobic 15 Influent flow

2 Aerobic 60 Influent flow

3 Anoxic 45 Influent flow

4 Aerobic 75 Influent flow

5 Anoxic 60 Influent flow

6 Aerobic 15 Influent flow

7 Settling 60 No Influent flow
8 Decanting 30 No Influent flow
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Table 3. Characteristics of domestic wastewater of “P” waste-
water treatment plant

ITEM Maximum Conc., | Minimum Conc., | Average Conc.,
mg/L mg/L mg/L
CODc¢, 689 439 560
CODwn 126 84 99
BOD; 328 201 265
SS 352 132 203
T-N 96.5 35.6 55.5
T-P 8.8 20 4.7
PO,P 6.4 12 27
COD¢/T-N 72 12.3 10.0
BOD/T-N 34 5.6 4.7
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Table 4. Characteristics of domestic wastewater of “k” waste-
water treatment plant

TEM Maximum Conc., | Minimum Conc., | Average Conc.,
mg/L mg/L mg/L
CODc: 403 105 223
CODwmn 136 25 44.5
BOD;s 265 48 105
SS 500 36 108
T-N 49.671 9.87 26.979
T-P 8.203 1.493 3.350
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Table 5. Experiment results to test treatment efficiency for
each SBR reactors

em SBR. 1 SBR 2
Max. [Min. |Avg. | Max. |Min. | Avg.
BOD; Effluent conc.(mg/L) 12.6| 2.7¢ 6.6] 147} 21| 7.1
Removal efficiency(%)| 98.91 95.5| 97.5| 99.1| 95.5| 97.3
COD, Effluent conc.(mg/L) | 105.8| 15.8| 46.3| 109.4| 13.3| 51.0
Removal efficiency(%)| 97.7( 79.1] 91.5| 98.0{ 78.4| 90.4
CODy, Effluent conc.(mg/L) 13.8] 6.2 103} 14.1 6| 9.7
Removal efficiency(%) | 94.1| 84.6| 89.4| 94.3| 84.3} 90.1
5s Effluent conc.(mg/L) 63| 0.7 2.0] 11.3] 0.7] 4.66
Removal efficiency(%)| 99.6| 97.2; 98.91 99.6| 94.9| 97.6
TN Effluent conc.(mg/L) 128/ 4.9 7.9| 204 9.9 143
Removal efficiency(%)| 90.8| 75.0| 84.8| 84.1| 61.9| 72.7
Effluent conc.(mg/L) 24| 05| 1.2) 3.7 06| 1.6
i Removal efficiency(%)| 85.8( 45.6] 71.5] 86.1| 42.3| 63.9
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Fig. 2. Removal efficiency of BOD:s.
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