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A Study on Improvement of Nitrogen Removal Efficiency by Retrofitting of Aeration Tank
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A Study on Improvement of Nitrogen Removal Efficiency by
Retrofitting of Aeration Tank

Byeong -Cheon Paik - Yong-Hwa Kim*

Department of Civil and Environmental Engineering, Chonnam National University

*Environmental Facilities Management Cooperation

ABSTRACT

An aeration tank in sewage wastewater treatment plant with standard activated sludge
process was retrofitted to enhance the removal efficiency of nitrogen. Before retrofitting,
hydraulic retention time (HRT) of aeration tank was 7.5 hour and treatment efficiency of
sewage wastewater was BOD:92.9%, COD:74.7%, SS:90.0%, T—N:34.5%, and T—
P:71.0%. After retrofitting, HRT of aeration tank was 5.5 hour and treatment efficiency
was improved to BOD:93.3%, COD:81.2%, S5:89.2%, T—N:75.0%, and T—P:74.6%.

Although temperature of aeration tank become decreased in winter to 13.9°C compared
to 25.9C in the summer season, T—N removal efficiency become more than 75%. T—N
removal efficiency improvement was due to supplying automatically of proper air—flow for
nitrification and denitrification.

After retrofitting, MLLSS in aeration reactor was increased by the increment of SRT, and
it was showed good sedimentation because sludge volume index(SVI) become down to
143 after retrofitting from 276 before retrofitting.

Key words : Aeration Tank, Retrofitting, Treatment efficiency, Nitrogen
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Table 1. Dimension of aeration tank before retrofitting

Category Specification Reference
Mode Surface Aerator
Size W 19.0mXL 76.0m*xH 4.5m The linear flow to each
Charmnel 6 Specific operational
HRT 5.23hr independence
Measuring Instrument DO meter

Fig. 1. Pattern of sewage flow in aeration tank before retrofitting.
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Table 2. Dimension of aeration tank after retrofitting

Category Specification Reference
Mode Air diffuser & surface A erator
Size W 38mXL 76mxHe 4.5m Combined into one series of the
Channel 1 series (2chanc]) two chancls and the operating
HRT 5.93hr circulation flow
Measuring Instrument NADH, DO, pH meter
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Fig. 2. Pattern of sewage flow in aeration tanlk after retrofitting
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Table 3. Comparison of influent concentration of aeration tank before and after

retrofitting
Item Concentration (mg/ %)
BCD | COD SS T-N | T-P pH | Water temperature(C)
Before Retrofitting(A) | 83.2 | 58.1 | 70.8 | 34.8 | 3.045 | 7.41 18.9
After Retrofitting (B) 109.4 | 65.3 | 69.1 | 34.8 | 3.426] 7.16 20.2
Variation +31% | +12% [ —2.4%| 0% |+12% - -
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Concentration (mg/ ¢ )
Item
BOD COD SS T-N T-P
Influent 83.2 58.2 70.8 34.8 3.045
Final settling 5.8 14.0 6.4 22.4 0.956
Efficiency 92.9% 75.9% 91.0% 35.6% 68.5%
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Table 4. Treatment efficiency of influent sewage before retrofitting

Item Concentration (mg/ )
BOD COD SS T-N T-P
Influent 83.2 58.2 70.8 34.8 3.045
Final settling 5.8 14.0 6.4 22.4 0.956
Efficiency 92.9% 75.9% 91.0% 35.6% 68.5%
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Fig. 7. Treatment efficiency of T-N in
aeration tank after retrofitting.
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