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Abstract

The purpose of this study is to derive the correlation between the Specific Phosphorus Release Rate (SPRR), Specific
Phosphorus Uptake Rate (SPUR) and Specific Oxygen Uptake Rate (SOUR) at various Sludge Retention Time (SRT)
condition in the A/O process. The laboratory scale reactor was operated on various SRT (10 day, 20 day, 30 day, 40 day). In
this study, the SPRR, SPUR and SOUR tended to decrease with the SRT increase. Empirical equations was be obtained y =
4.54E-006x%+0.0007x-0.0315, R*=0.925 (SOUR vs. SPRR) and y = 3.22E-006x°+0.0004x-0.0173, R*=0.928 (SOUR vs.
SPUR) from the relationship between SRT, SPRR and SPUR and SOUR. Therefore, the anaerobic tank design based on the
research result such as SPRR, SPUR of a phosphorus design and SOUR would be possible.
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(a) Lab. scale reactor

Table 1. Characteristics of influent in the lab. scale reactor
(SRT : 10~40 day)

Influent concentration (mg/L, except pH)

Constituent Min. Max. Ave.
pH 7.28 7.89 7.70
Alk 152.0 274.0 192.4

TCOD¢, 237.0 2748 250.8
SCOD¢ 229.8 274.8 245.3
NH3-N 16.8 20.9 19.8
PO -P 44 53 5.0
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Fig. 1. Schematic diagram of lab. scale reactor (a) and OUR measurement system (b).
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Fig. 2. Measurement of oxygen uptake rate, data screening
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Table 2. Removal efficiency in the lab. scale reactor (08. 06 ~ 09. 05)

. Influent (mg/L) Effluent (mg/L) Removal Efficiency (%)
Constituent - - -

Min. Max. Ave. Min. Max. Ave. Min. Max. Ave.
SRT 10 TCOD¢r 237.3 274.8 2515 5.3 35.8 12.3 97.8 87.0 95.1
SCOD¢ 229.8 274.8 244.0 4.8 32.3 11.9 97.9 88.2 95.1

(08. 06 ~ 08. 08) 5
POs-P 4.7 5.3 5.0 0.01 0.74 0.18 99.8 86.0 96.4
SRT 20 TCOD¢, 240.3 2725 250.2 2.8 24.8 12.0 98.8 90.9 95.2
SCOD¢, 230.8 270.2 2445 2.3 22.3 11.1 99.0 91.7 95.5

(08.09 ~ 08. 11) N
POs -P 4.7 5.2 5.1 0.07 0.75 0.52 98.5 85.6 89.8
SRT 30 TCOD¢, 238.3 268.3 248.8 2.8 19.3 9.2 98.8 92.8 96.3
SCODc, 232.5 262.3 2415 2.3 17.3 8.4 99.0 934 96.5

(08.12 ~09. 02) 5
PO,"-P 44 5.1 49 3.2 3.8 35 213 25.5 28.6
SRT 40 TCOD¢, 245.3 258.3 250.8 3.3 14.3 74 98.7 94.5 97.0
SCOD¢; 240.3 251.8 243.3 2.8 12.3 7.0 98.8 95.1 97.1

(08. 03 ~ 09. 05) 5
POs -P 4.7 5.1 49 41 4.6 4.3 12.8 9.8 12.2
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Fig. 3. Profile of PO,>-P concentration in the SRT 10 day.
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Fig. 5. Profile of PO,>-P concentration in the SRT 30 day.
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Fig. 6. Profile of PO,>-P concentration in the SRT 40 day.
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Table 3. The phosphorus design parameters with variation of SRT

T

A% ngow Fig. 8% 2o] Ve

A/O Process

Parameter Run 1 Run 2 Run 3 Run 4
U Min. 0.525 0.397 0.403 0.360
(mg TCODe/mg MLVSS-day) Max. 0.983 0.616 0.445 0.404
Ave. 0.743 0.474 0.419 0.379
EM Min. 0.389 0.288 0.295 0.261
(mg TCODe/mg MLVSS -day) Max. 0.740 0.453 0.328 0.294
Ave. 0.553 0.355 0.305 0.275
Min. 0.052 0.033 0.007 0.005
SPRR Max 0.115 0.078 0.008 0.007
(mg P release/mg MLVSS-day) ' ' ' ' ’
Ave. 0.091 0.055 0.007 0.006
Min. 0.034 0.023 0.005 0.003
SPUR Max 0.078 0.044 0.006 0.004
(mg P uptake/mg MLVSS-day) ' ' ' ' ’
Ave. 0.057 0.033 0.005 0.004
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Fig. 7. The relationship between SRT and SPRR.
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Fig. 8. The relationship between SRT and SPUR.
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