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A Study on the Determination of the Optimum Ventilation Rate
of Bio-Sac Bioreactor with Variation of Inflow Load
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Abstract

There are many differences between the design water quality and the influent water quality at the sewage treatment plant, depending
on the population that is larger than the design population, and the sewage treatment plant which has flowed in excess of the
design influent concentration suffers from the problem of proper operation. However, in the Bio-Sac construction method, there
are insufficient prior researches on the sewage treatment plant due to excess BOD, SS, and T-N compared to the design. The
purpose of this study is to select the optimal amount of ventilation by nitrification and denitrification through controlling the amount
of blowing of bioreactor according to fluctuating influent BOD, SS, and T-N exceeding the design for Seongnam Pangyo water
quality restoration center. Experiments were conducted at 40, 50 and 60 Nm® / min ventilation rate of the bioreactor. The nitrogen
removal rate was 92.8%, the nitrification rate was 96.9%, and the denitrification rate was 94.3% at 50 Nm® / min. Considering
the nitrogen removal rate and denitrification rate, the optimum treatment efficiency was 50 Nm® / min.
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Fig. 1. Metabolic Pathway in Biofilm
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Fig. 2. Pangyo Water Quality Restoration Center System

Table 1. Current Status of Water Quality

Current status of water quality at pangyo water quality restoration center
Classification
BOD COD SS T-N T-P No.Colon
Influent quality (mg/L) 190 163 197 50 6 -
Legal water quality (mg/L) 10 40 10 20 0.5 1000<
Nomal water quality (mg/L) 5 25 5 15 0.5 30
Water quality of the river maintenance flow (mg/L) 3 12 3 15 0.3 Not
Table 2. Analysis of Current Water Quality Concentration by Year
Type
Properties P
BOD COD SS T-N T-P NO.Colon
Design basis Influent quality (mg/L, ea/mL) 190.0 163.0 197.0 50.0 6.0 620,000
Influent quality 2013 year 212.1 131.2 194.1 48.221 5.714 150,653
Influent quality 2014 year 230.1 130.4 195.5 47.142 5717 167,442
Influent quality 2015 year 309.4 117.4 212.2 51.051 5.027 135,515
3-year average influent concentration 270.5 126.3 200.6 48.805 5.486 151,203
Concentration of input to design(%) 142 77 102 97 91 24 %
Table 3. 2014, 2015 Design Load Compared to Design
Type
Properties
design Load |BOD Influent quality Inflow Load C/N Load versus design
2014 year 230.1 (mg/L) 30,457 (m’/day) | 7,008 (kg/day) 4.68 78 (%)
8,930 (kg/day) 3
2015 year 309.4 (mg/L) 31,807 (m’/day) | 9,841 (kg/day) 5.13 110% (%)
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Table 4. Nitrification Rate and Denitrification Rate at 78% BOD Influent Load in 2014

) ) Inorganic nitrogen Organic Biosomas ..
Air volume density T-N . . Denitration rate
NH4-N NO>-N NO;-N nitrogen Consumption
5. Influent 49.151 0.516 5.164 43.401
40 Nm’/min 4915 88.6%
Effluent 4.966 0.299 4274 0.313
Table 5. Nitrification Rate and Denitrification Rate at 110% BOD Influent Load in 2015
Inorganic nitrogen O i Bi
Air volume density T-N g g .rgamc 1osoma.s Denitration rate
NH4-N NO,-N NO;3-N nitrogen Consumption
5. Influent 47.104 31.593 0.164 2.739 12.608
40 Nm’/min 4.710 94.7%
Effluent 5.021 1.33 1.832 1.749
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Table 6. Nitrification and Denitrification Rate at 60 Nm’/min Blowing Rate

Aerobic . Inorganic nitrogen Organic Biosomas Nitrogen o . .
. Density T-N . . Nitrification | Denitration
Air volume NHs-N | NO»-N | NO;-N | nitrogen | Consumption | removal
60 Nm’/min | Influent | 56.638 | 43.51 0.27 4.981 7.877
5.6638 90.2 97.0 90.6
DO: 2.1 mg/L| Effluent | 5.513 0.18 0.114 4.012 1.207
Table 7. Nitrification and Denitrification Rate at 50 Nm®/min Blowing Rate
Aerobic i Inorganic nitrogen Organic | Biosomas | Nitrogen | L
. Density T-N . . Nitrification | Denitration
Air volume NHs-N | NO»-N | NO;-N | nitrogen | Consumption | removal
50 Nm’/min | Influent | 56.258 432 0.291 5.117 7.650
5.6258 92.8 96.9 94.3
DO: 1.5 mg/L| Effluent | 4.014 | 0.17 | 0215 | 2258 | 1.371
Table 8. Water Quality Change After Discharge
Type
Properties Influent Effluent Influent Effluent Treatment
concentration 2015 | concentration 2016 | concentration 2015 | concentration 2016 efficiency
Flux (m’/day) 31,807 34,096
BOD (mg/L) 309 2.8 118.4 2.1 0.21
COD (mg/L) 117.4 6.6 289.7 6.5 0.12
SS (mg/L) 252.2 1.8 56.655 1.3 0.26
T-N (mg/L) 47.142 4332 6.097 4.014 2.10
T-P (mg/L) 5.027 0.065 102 0.054 0.41
4. 4 = Kang, Y.M. (2002) On the treatment of sewage and manure
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