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Abstract An evaluation of the organic matter removal efficiency showed high removal efficiencies of 91.1~
96.3% and 91.4~97.5% for TCODcr and TBODS, respectively, for 9hr or longer of HRT. However, the
removal efficiencies decreased to 86.9~90.5% and 88.0~90.9%, respectively for 6hr of HRT. NHi-N showed a
high removal efficiency of 95% or higher for Shr or longer of HRT. The total nitrogen removal efficiency was
67.6~76.7% for 9~12hr of HRT, and it decreased to 50% for 6hr of HRT, which seems to be due to the
insufficient carbon source required for denitrification. The T-P removal efficiency was 32% on average. To
comply with the legal standards, a chemical phosphorus removal process is needed after the reactor.
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Table 1& %{7]7& (PR [ ENPS PA-X
é:ﬂ&, TCODer2 172~278mg/L, TBODX= 100
~177 mg/LE ZAEQoH, T-NS 25~39mg/L, T-P=
3.0~7.0mg/L Ho|& 2AMQITH

[Table 1] Characteristics of raw wastewater
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SA7|ZHESE §718 Bel= 0.36~1.00kg TCODer/
i -do] W9gon, HRTE 6~12hr, UJAE ki
3,200~4,000mg/LE 9A|51% Tk E7)A] £2AALE 2~
3mg/LE  $AEPa, H|Z7] AN &2AkAT}
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[Table 2] Operational conditions of reactor

(Unit : mg/L, except pH) Items Operational Range
Hydraulic retention time(hr) 6~12
Items Range Average
SS 50102 76 MLSS(mg/L) 3,200~4,000
pH 6.7~7.2 7.0 Aeration/Non-Aeration time(hr) 1/1
TCODcr 172~278 214 Sludge return ratio (%) 50~100
SCODer 100~145 119 TCODer VLR (kgCODet/m*d) 0.36~1.00
TBODs 100~177 128
SBODs 41~105 73 Operating Temperature(C) 23+1
T-N 25~39 33 Operating Period(days) 100
NH;-N 25~39 32
T-P 3.0~7.0 42
Alkalinity(as CaCOs3) 140~190 170
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[Table 3] Variation of CODcr, BOD concentration
according to HRT

Inf. Eff. Rem.(%)
Items Conc. Conc. HRT(hr)
(mg/L) | (mg/L) 12 9 6
172 8.0 94.4 91.1 86.9
TCODer ~278 ~280 | ~96.3 | ~92.1 ~90.5
100 6.0 93.3 88.2 82.4
D
SCODer | 145 | ~210 | ~950| ~89.1 | ~880
100 32 942~ 914 88.0
TBOD ~177 ~154 97.5 ~93.0 ~90.9
41 22 95.5 92.7 86.2
BOD
SBO ~105 ~10.1 | ~97.0 | ~94.6 ~92.6
HRT: 12hr HRT : 9hr HRT : 6hr
500 100
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[Fig. 2] Variation of TCODcr concentration during operating

time
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[Fig. 3] Variation of TBOD concentration during operating
time
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[Fig. 4] TCODcr removal efficiency due to VLR
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[Fig. 5] Variation of SCODcr concentration in each

reactor of 4-stage
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[Fig. 6] Variation of NH3-N concentration during operating
time
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[Fig. 7] Variation of nitrogen and alkalinity concentration
in each reactor of 4-stage

[Table 4] Nitrification rate and alkalinity consumption
rate with HRT

HRT(hr)
Items
6 9 12
Nitrification rate

+ 0.72 0.95 0.98
(mgNH3 -Nen/gMLVSS -hr)
Alkalinity consumption rate

+ 6.82 6.94 7.05
(mgAIK.rem/mgNH3 -Nrem.)
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NH:-N A AGZELS AASHATE W2 U] NH:-N A[A &
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20| -] AARLo] ZH2; 45.2~52.5%, 67.9~79. 7%=
ZAFE] Qo m, stage 37} 4= 83.6~88.9%, 97.4~
98.0%% &2 AAZES ebidich HRTO| w2 NH:-N

= 77

AAZLS HRT 12hr of|4] 714 %9Fo 0], HRT 6hrof| 4]
71 w2 Zlo g 2ALE QT 2F A AFEE-S HRT hr

oAl AL 97.4~99.0%2] =& AARLL HPOoU
HRT 6hr o4& 82.3~88.5%% A7 Aso| AaHdch
whebA 3.1 {718 A5 Aol NH:-Ne| AlARESS
HES A7 £2 4718 9 NH-NO| AAZLS 97
9l8Al= HRT 9hr7} Zgtal Aoz mutgc),
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[Table 5] Variation of NH3-N removal efficiency in

each reactor of 4-stage (Unit : mg/L)
Rem.(%)
Items | Stage HRT(hr)
6 9 12
Stage 1|33.1~41.6 | 38.0~449 | 452~525
NH3-N | Stage 2 | 56.7~64.6 | 65.6~73.4 | 67.9~79.7
(mg/L) | Stage 3 | 77.0~83.6 | 81.0~88.5 | 83.6~88.9
Stage 4| 80.0~85.6 | 94.8~974 | 97.4~98.0
Total Removal | 82.3~88.5 | 97.4~98.7 97.7~99.0
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[Fig. 8] Variation of NH3-N concentration in each reactor
of 4-stage
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