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Kinetics of Aerobic Sequencing Batch Reactor after Dissolved Air 
Flotation for Slaughterhouse Wastewater Treatment in Bandung, 
Indonesia

Dyah Asri Handayani TAROEPRATJEKA*, Mindriany SYAFILA **, Tsuyoshi IMAI*

*Division of Environmental Engineering, Graduate School of Sciences and Technology for Innovation, Yamaguchi University, Yamaguchi 755-8611 Japan   
**Department of Environmental Engineering, Faculty of Civil and Environmental Engineering, Institut Teknologi Bandung, Jawa Barat 40132 Indonesia

1. Introduction 2. Material and Methods

3. Results

Objectives: 
to study the effects of low load (1,500 mg/L COD) 
and high load (3,500 mg/L COD) organic loadings 
and reaction to stabilization time to Sequencing 
Batch Reactor efficiencies and kinetics.

Ciroyom Slaughterhouse Wastewater Characteristics

No. Parameter

1. Nitrite – N (NO2) mg/l 1.609

2. Nitrate – N (NO3) mg/l 2.663

3. Ammonium – N (NH4) mg/l 47.833

4. Total Suspended Solid mg/l 152

5. Total Dissolved Solid mg/l 15,330

6. Total Solid mg/l 15,555

7. Nitrogen Kjeldahl (NTK) mg/l 306.3

8. Total COD mg/l 3,118.95

9. Dissolved COD mg/l 3,013.23

10. Total P mg/l 52.43

11. BOD5 mg/l 1,712.84

Sequencing Batch Reactor (SBR):
Has relatively simple installation design, 
intermittent time of operation  suitable for the 
condition of slaughterhouse, with 13 hours of 
working time per day.

Exceeds the Indonesian 
Government standard for COD 
in slaughterhouse wastewater 
(200 mg/L), so treatment is 
needed.
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Organic Carbon Removal Efficiency

1500 mg/L COD Loading
3500 mg/L COD Loading

Cycle 1st run 2nd run 1st run 2nd run 3rd run
4 h react, 

4 h 
stabilization

4 h react, 
4 h 

stabilization

4 h react, 
4 h 

stabilization

4 h react, 
4 h 

stabilization

2 h react, 
6 h 

stabilization
1 52.86% 89.22% 84.54% 86.36% 71.19%
2 72.46% 81.63% 89.76% 90.82% 80.88%
3 84.46% 79.83% 85.48% 94.20% 68.17%

average 69.93% 83.56% 86.59% 90.46% 73.41%

Run COD Loading Cycle
Y (mg VSS/ 
mg COD) q (hour-1) µ (hour-1)

2  (4 h react, 4 
h 

stabilization)

1500

1 0.3243 0.0122 0.0031

2 -0.021 0.0123 -0.0084

3 -0.8449 0.0102 -0.0097

average -0.1805 0.0116 -0.0050

3500

1 0.1612 0.0181 0.0049

2 -0.4108 0.0174 -0.0146
3 0.4489 0.0205 0.0154

average 0.0664 0.0187 0.0019

3 (2 h react, 6 
h 

stabilization)
3500

1 0.7332 0.0258 0.0101
2 0.2122 0.0327 0.0052
3 0.1459 0.0165 0.0058

average 0.3638 0.025 0.0070

Kinetics Results

Negative Y value might be caused by insufficient substrate and 
oxygen during the settle & decant period, because the reactor 
was not aerated during that period.

4. Conclusion

• Best efficiency for organic C removal was 90.46% at 3500 mg/L COD loading and 4 hours react and 4 hours stabilization time.
• Highest overall cycle kinetics for carbon removal was achieved at 3500 mg/L COD loading with 2 hours react and 6 hours stabilization time 

with Y, q, and μ of 0.3638 mg VSS/ mg COD, 0.025 hour-1, and 0.007 hours-1, respectively.
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