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Characteristics of Advanced Wastewater Treatment Process Using
High MLSS in Anoxic Tank
Dong-Hun Son + Bong-Su Lim - Hye-Sook Park’

Department of Environmental Engineering, Daejeon University
'Department of Environment Health, Daejeon Environment Health College

Abstract : This study was accomplished to develope an advanced wastewater treatment process using high MLSS in anoxic
tank aimed to improve nutrient removal and to reduce wasting sludge. It was operated with 4 Modes with varing solid
concentration and internal recycle ratios. Mode I, II, IH was operated 1.0 ~1.5% MLSS concentration at anoxic tank with 50%
sludge recycle rate, however, each internal recycle rate were 100%, 200%, 300% and Mode IV was operated 1.5 - 2.0% MLSS
concentration at anoxic tank with 50% sludge recycle rate and 100% internal recycle rate. The COD removal efficiency didn't
show any big difference from Mode I to IV. The average COD removal rate was over than 90%. The T-N removal rate was
73%, the highest rate in all mode. The 36% of SCOD is used for the denitrification and phosphorus release in the anoxic tank.
Specific denitrification rate was 3.5mg NO;-N/g Mv/hr and denitrification time was 0.7hr. As MLSS concentration is higher
in anoxic tank as denitrification time would be shorter. The T-P removal rate was average 70%. The phosphorus release
accomplished from the anoxic tank because the anaerobic condition was prevalent in the anoxic due to the prompt completion
of denitrification. Sludge production was 0.28 kgVSS/kg BOD:cmoved under the 1.5% MLSS and 17 day SRT. It is prominent
result which has 40% sludge reduce comparing with traditional activate sludge system.
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Table 1. Operation conditions of process
Division MLSS of anoxic | Sludge recycle | Internal recycle
tank(%) rate(%) rate(%)
Mode | 1.0-1.5 50 100
Mode 11 1.0-1.5 50 200
Mode 111 1.0-1.5 50 300
Mode 1V 1.5-2.0 50 100
Table 2. Characteristics of influent
Minimum Maximum Average
pH 6.4 7l 6.9
Alkalinity(mg/L) 138.0 337.5 198.5
TCODcer(mg/L) 1543 391.0 251.6
SCODer(mg/L) 86.1 195.0 1318
TBOD(mg/L) 75.5 283.0 174.1
SBOD(mg/L) 272 147.7 90.8
SS(mg/L) 28.6 207.0 91.5
T-N(mg/L) 345 54.9 39.5
TKN(mg/L) 323 442 37.1
NH: -N(mg/L) 19.6 34.7 24.8
T-P(mg/L) 1.8 7.9 4.1
PO, -P(mg/L) 1.0 42 33
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 3. The experiment results in each operation mode
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COD BOD SS TN NH,'-N NO;-N T-P PO4-P
Influent(mg/L) 276 179 62 37.0 22.0 - 19 1.7
Mode T Efﬂuent(lmg/L) 56 6.3 35 13.8 0.2 7.0 0.5 045
emova
' 96. 945 ) : - 73. .
Efficiency(%) 88.8 5 62.7 98.9 3.3 78.3
Influent(mg/L) 172 112 91 32.8 24.0 - 25 2.0
Mode II ifﬂuent(lmg/L) 14.6 4.8 55 8.8 12 2.7 0.65 0.4
emoval
) . ) . ) - 4,
Efficiency(%) 91.5 95.7 95.7 73.2 95.1 74.2 80
Influent(mg/L) 280 161 164 38.1 244 - 3.6 1.6
Mode TII ifﬂuent(lmg/L) 21.8 10.1 10.2 212 0.4 16.6 0.7 0.6
emoval
. ) 9 : . - ) )
Efficiency(%) 92.2 93.7 93 443 98.1 80.5 62.5
Influent(mg/L) 262 122 120 38.4 27.8 - 2.9 -
Mode TV Efﬂuem(lmg/L) 36 5.4 6.7 19.7 0.6 14 0.7 -
emoval
Efficiency(%) 86.2 95.6 91.9 48.7 98.0 - 75.9 -

s=E s stslx| 20 A5, 2004



FAaToiM Disx D|MER oI8Y STUEXEISHY X2 SN 45

100
m~§ifi&f:iff3
R A
5 &_—__/\a
g
2w
pre] B/
T
S &
§ N
50 \E’/’/‘E’
40

Mode ! Mode 1 Mode It Mode v

!+CODcr —~#- 80D —&~T88 B-T-N ~A—-T-P

Fig. 2. Comparison of nutrient and organic matter removal
efficiency in each operation mode.
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Fig. 3. Variation of NHs-N and NO:“N in each operation
mode.
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Table, 4. Nitrogen mass balance in each operation mode

Influent Effluent (mg/d)

Division T-N . Sludge
(mg/d) TKN NO;-N W&Stil’lg N, gas
Mode I 666 1224 126 150 267.6
(100%) | (18.4%) | (18.9%) | (22.5%) | (40.2%)
590 109 48.6 220 2124
Mode 11 (100%) | (18.5%) | (82%) | (37.3%) | (36.0%)
686 82.8 298.8 199 105.4

i

Mode 111 (100%) | (12.1%) | (43.6%) | (29%) | (15.4%)
691 102.6 252 171 165.4
Mode IV (100%) | (14.8%) | (36.5%) | (24.7%) | (24.0%)
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Fig. 4. Nitrogen mass balance for effluent in each operation
mode.
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Table. 5. SRT and sludge production rate in each operation

mode
Sludge production
SRTi(day) (kgVSS/kgBODm)
Mode I - I 17 0.28
Mode IV 24 0.21
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=7} 10,000 mg/Le] ZANAM o 0.7A2 A= gA
Azl 8750, ZALZY IPEFEE BA AT
FE gANNE Hagoz 29 4 Uk

4) T-P AHELL UHEE Moded| X ¢F 70% o)doz 4
A Jehon, BahzelM 9l WE&E 1.38mg
PO,-P/lg Mv/ihrg& B3, FALRZAA Qurgo] of
o] ed ole F4taZe] NOy-Ne gdo] o o&
ojF 714 dert Hel o] wEg & Ye FEG
714 8Aze] THEIRY) Wio|t)

5) FAAhzoA TS 1.5%0]3le] HE& #A8x SRTE
17d =g ZA A% A &8 gawe B
0.28kg VSS/kgBODremoved 2 YHHE Q) A& A FA )
B8] of 40%o)de] TFEINI} JEton Bikirze
FYEZY FEE U O ¥ dFagE o
£ F At

Ab A}

£ A7E 20008% 4 - 8- A FEVIeE A9da
Ao s diicista AstgEATAe] A7 Ao
2 FYHUS oo FAHE =Y
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