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Application of MBBR Process in the Activated Sludge Process

Woon-Ji Park’ - Hae-Seung Lee - Chan-Ki Lee - Sung-Gun Kim~

Department of Environmental Engineering, Kangwon National University
'Department of Environmental System, Gangwon Provincial University
" Posco Engineering & Construction Co., Ltd. Environment Engineering Team
(Received 10 June 2004, Accepted 18 August 2004)

Abstract : The objective of this study is to evaluate the possibility to apply the Moving Bed Biofilm Reactor(MBBR) in the
activated sludge treatment process with existing aerobic HRT. Optimal operation conditions were assumed according to the
analysis of organic matter and nutrients removal efficiencies depending on loading variations. The process was operated under
different conditions: RUN I(HRT=7.14hr, I - R=100%), RUN II(HRT=6.22hr, 1 - R=100%), RUN IIIi(HRT=6.22 hr, | -

R=150%), RUN IV(HRT=6.22hr, I - R=200%), the TBOD removal efficien cies are 88%, 88.5%, 94.6%, 97.6%, respectively.
Overall TSS removal efficiency is 90%, and it is increasing in RUN IV. In the case of Nitrogen, the highest removal efficiency
of 90% was observed in RUN 11l and RUN IV, Nitrification and Denitrification rates are 0.013-0.016 kg NH;-N/kg Mv-d and
0.009-0.019 kg NOy/kg Mv-d, respectively. Phosphorus removal efficiencies are 89.6% in RUN I, 91.5% in RUN 11, 84.3% in
RUN III, and 76.4% in RUN IV. The process under shorter SRT yields better performance in terms of phosphorus removal. It
was noticed that to achieve the effluent phosphorus concentration of less than 1 mg/L and removal efficiency higher than 80%,
SRT should not be longer than 10 days. Experimental result shows that HRT of 6.22 hours is suitable for this treatment
process, and, as a result, the aerobic reactor including moving media and DO depletion tank have a sufficient effect to the

process performance.
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Fig. 1. Schematic diagram of the MBBR process.
Table 1. Operating conditions of the MBBR process
[tem RUN 1 RUN 11 RUN I RUN IV
Flow Rate (m'/day) 200 230 230 230
Sludge Return Rate (%) 50 50 50 60
Internal Recycling Rate (%) 100 100 150 200
HRT (hr) 7.14 6.22 6.22 6.22
Range 94 ~ 18.1 6.1 ~ 97 7.0 ~ 140 70 ~ 159
SRT(day)
Average 13.3 8.3 9.6 10.5
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Table 2. Characteristics of the influent wastewater.
ttem Conc. (mg/L)
Range Average
TBODs 81.0 ~ 285.0 187.6
SBODs 10.5 ~ 40.0 26.8
TCOD¢, 160.0 ~ 520.0 3152
SCOD¢, 40.0 ~ 1200 65.2
TSS 109.0 ~ 498.0 249.0
TKN 112 ~ 434 27.4
NH;-N 70 ~ 302 20.7
T-P 31~ 127 6.2
PO4-P 1.5 ~ 45 2.6
Alkalinity 100.0 ~ 228.0 149.7
C/N ratio (BODs/TKN) 35 ~ 129 74
C/N ratio {(COD¢/TKN) 52 ~ 321 12.3
Table 3. Experimental results of aerobic batch test
Wastewater Activated Sludge Yu 20 (mgl) 55 (mglL)
Volume(mL) Volume (mL) {gCOD/gCOD)
2,000 750 0.65 5.53 21.7
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AQO : mass of oxygen utilized in SS consumption per liter
batch mixture

Viw : wastewater volume added to the batch test (L)

Var : activated sludge volume added to the batch test (L)
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RUN 1 RUN 1 RUN Il RUN 1V
T-N 27.1 329 26.1 25.8
NH;-N 21.8 242 19.0 20.2
Influent
NO:>-N 0.12 0.02 0.07 0.07
NO;-N 0.29 0.25 0.54 0.11
T-N - - - -
NH;-N 189 18.7 10.9 93
Anaerobic T
NO»-N 0.04 0.05 0.11 0.09
NOs-N 0.09 0.16 0.55 0.19
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T-N 13.9 9.4 6.0 4.1
NH;-N 8.8 5.0 1.8 0.8
Effluent
NO»>-N 0.15 0.42 0.40 0.17
NOs-N 1.07 2.67 3.51 2.91
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