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Abstract

In existing design method for aeration tank water temperature was considered as governing variable for applying safety factor.
This study tried afew new approach of aeration tank design using SOUR at various temperature conditions. Specific substrate
utilization rate (U) and specific oxygen uptake rate (SOUR) both were analyzed at various temperature and SRT. The
laboratory scale reactor was operated on various temperature (10°C, 20°C, 25°C) and SRT (5day, 10day, 20day, 30day). In
this study, SOUR tended to increase with the temperature increased. On the other hand, SOUR tended to decrease when SRT
increased from 5 days to 30 days. Empirical equations were obtained SOUR=a/SRT+b and SOUR=(a/m) - U+(b-a(n/m)) from
the relationship between SRT, U and SOUR. Empirical equations shows the possibility as a new design method for the

aeration basin.
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Fig. 1. Schematic diagram of lab. scale reactor using in this study.
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Table 1. Characterigtics of influent in the lab. scale reactor
, 10°C 20°C 25°C
Constituent - - -
Min. Mean Max. Min. Mean Max. Min. Mean Max.
pH 7.46 7.73 8.1 7.39 7.68 7.93 74 7.73 8.03
Alk 117.29 130.14 149.1 121.27 130.47 139.16 113.32 128.84 151.09
TCOD 147.25 162.79 177.25 149.75 163.95 194.75 144.75 165.82 207.25
SCOD¢ 134.75 155.37 174.75 144.75 156.98 182.25 139.75 159.27 189.75
NH;"-N 9.88 11.33 13.96 10.02 11.03 12.18 9.8 10.92 12.62
NOs-N 0.8 1.63 25 0.9 144 2.0 0.8 171 2.4
POS-P 0.96 1.27 1.66 0.25 1.24 143 1.0 11 1.25
Table 2. Operating conditions of lab. scale reactor
. Mode 1 Mode 2 Mode 3 Mode 4
Constituent
Run 1 Run 2 Run 3 Run 1 Run 2 Run 3 Runl Run2 Run 3 Run 1 Run 2 Run 3
Temp (°C) 10 20 25 10 20 25 10 20 25 10 20 25
SRT (day) 5 10 20 30

Journal of Korean Society on Water Quality, Vol. 26, No. 1, 2010



142

Sludge

@rnjul !

Oxygen Uptake
section

) DO

DO Conc.(mg/L)

100
Time(sec)
(8 OUR measurement

150 250

O po

DO Conc.(mglL)
o - MW Y [4.] (-] -~ [--] w

50 100
Time(sec)

(b) Data screening

150 200 250

O DO

Regression ¥y =-0.039x +7.012, R%= 0.997

DO Conc.(mglL)
N W B D N 0 ©

100
Time(sec)

(c) Data regression
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Table 3. Remova efficiency with various temperature in the lab. scale reactor

Constituent 10c 20°C 25°C
Influent Effluent R.E. Influent Effluent R.E. Influent Effluent R.E.
pH 7.7 7.6 - 7.7 74 - 7.7 7.4 -
Alk. 130.1 108.0 - 130.5 69.5 - 128.8 67.2 -
TCOD¢ 162.8 20.6 87.4 164.0 16.4 90.0 165.8 20.5 87.6
SCOD« 1554 14.3 90.8 157.0 12.4 92.3 159.3 14.8 90.7
Mode 1 NH,'-N 11.3 6.3 44.6 11.0 0.7 94.1 105 04 95.9
NO3-N 1.6 3.6 - 14 7.0 - 1.7 8.7 -
PO, %P 13 0.7 46.6 12 0.8 34.4 11 0.9 222
TSS - 4.7 - - 4.8 - - 5.0 -
VSS - 32 - - 36 - - 39 -
pH 75 - 7.13 - 75 -
Alk. 95.4 - 62.1 - 74.3 -
TCOD¢ 16.5 89.9 12.9 922 15.8 90.5
SCOD 11.05 92.9 7.3 95.4 10.3 93.6
Mode 2 NH,'-N - 3.2 718 - 0.2 97.9 - 0.3 97.3
NOs-N 5.8 - 8.4 - 9.2 -
PO, *-P 0.7 43.2 0.9 28.1 0.9 21.2
TSS 3.6 - 39 - 72 -
VSS 24 - 31 - 5.1 -
pH 7.4 - 7.3 - 75 -
Alk. 65.6 - 61.7 - 68.2 -
TCOD¢ 13.0 92.0 11.4 93.1 11.8 92.9
SCOD« 71 95.4 7.3 95.4 71 95.5
Mode 3 NH,"-N - 0.2 98.1 - 05 95.3 - 0.2 98.6
NO;z-N 8.0 - 8.3 - 9.4 -
PO, %P 0.8 40.2 1.0 18.6 0.9 21.3
TSS 33 - 37 - 5.8 -
VSS 2.2 - 2.8 - 3.8 -
pH 73 - 7.3 - 7.3 -
Alk. 62.3 - 60.7 - 54.8 -
TCOD¢ 115 93.0 17.2 89.5 12.9 922
SCOD« 7.3 95.3 12.3 922 9.4 94.1
Mode 4 NH,'-N - 04 96.8 - 04 96.2 - 0.2 98.4
NOs-N 9.2 - 9.2 - 10.7 -
PO, %P 0.7 421 0.8 35.8 1.0 117
TSS 35 - 54 - 5.4 -
VSS 2.0 - 4.0 - 37 -

Table 4. Specific subgtrate utilization rate with the variation of SRT and temperature

U (kg TCODcr/kg MLV SS-day)

SRT (day) 10°C 20°C 25°C
Min. Max. Avg. Min. Max. Avg. Min. Max. Avg.
Mode 1 0.594 0.822 0.72 0.745 1.105 0.79 0.566 1.087 0.87
Mode 2 0.39%4 0.523 0.47 0.460 0.592 0.51 0.537 1.0 0.68
Mode 3 0.314 0.396 0.35 0.337 0.543 0.42 0.395 0.610 0.47
Mode 4 0.267 0.329 0.33 0.313 0.411 0.35 0.466 0.641 0.43

Table 5. The mean value of SOUR with the variation of

SRT and temperature

SOUR (mg O,/g MLVSS-hr)

SRT (day) 10°C 20°C 25°C
5 80.70 86.52 90.32
10 57.43 67.87 69.02
20 50.10 54.70 57.24
30 4727 52.29 54.44

ex ZAA SR} Z71d4+E
& R eH, SRT 5¢, 2&=7}
25°CQ ©] SOURo] 713 E& Aoz Yehytth SRT7H
Ao FE A ELS f71EC] FFH dx FHol7] o
ol WAZE F AMESHA =1, o] wa} SOURZLl 7
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Table 6. Empirical formula of reationship between SOUR
and SRT at various temperature conditions

SOUR = ——+p
45.27
10°C | SOUR(mg O,/mg MLVSS - hr) = T +35.32
46.14
20°C | SOUR(mg O, /mg MLVSS - hr) = T +41.28
48.07
25°C | SOUR(mg O, /mg MLVSS - hr) = T +42.8

Table 7. Empirical formula of reationship between SOUR
and U a various temperature conditions
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Table 8. The design factor of typical processes (Eckenfelder and Peter, 1998; Metcalf and Eddy, 2001; Mikke and Bruce, 1982)

Activated sludge A%0 MLE Extended aeration
MLSS (mglL) 1,500~3,000 (2,000) 2,000~5,000 (2,500) 2,000~4,000 (3,000) 3,000~6,000 (3,000)
y 0.4~0.8 (0.6) 05-0.75 (0.5) 0.4~0.65 (0.45) 0.35-0.45 (0.4)
HRT (hr) 4~8 3.5~6.5 45~13 18~36
SRT (day) 5~15 (5) 4-27 (10) 10~40 (20) 20~30 (30)

Empirical formula SOUR(mg O,/mg MLVSS - hr) =

45.2
THS‘?’Q‘ SOUR(mg O,/mg MLVSS - hr) =

84.57 - U+19.36

Table 9. Comparison of the aeration tank HRT between the existing design and the new design with SOUR

Type of process

Constituent Activated sludge A%IO MLE Extended aeration

General design (hr) 5.62 6.24 6.38 6.70

New design (hr) 4.61 5.35 5.81 6.43

Volume difference (%) 18.10 14.26 9.02 3.94
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