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A Study on Adjustment of Operational Factor in A20 process
Ho-Sik Yoo, Byonghi Lee

Department of Environmental and Energy Eng., Kyonggi University

ABSTRACT

An alternative was investigated to maximize the treatment efficiency of wastewater treatment
plant without large scale expansion. 79% of detention time was required for enough nitrogen
control. As aeration time was extended, nitrification was processed, but opposite trend was seen
in phosphorus. High concentration of NO3—N interrupted PAOs activity not to absorb phosphorus.
An alternative was devised for selective use of anaerobic or anoxic zone. Trisection was
suggested for alternative use of center room. The result was relatively successful. The
concentration of phosphorus was reduced with reduction of nitrogen. Extended anaerobic condition
seemed to stimulate denitrification. Valve connection of internal return from aeration tank will
make it possible to use middle room alternatively. This method will be a good alternative for

seasonal variation of water temperature.

Keywords : AsO process, Operating factor, wastewater treatment, simulation
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[Table 1] Bioreactor Operating Characteristics

e g'gff Wﬁ‘.sst%z'ﬁg?e W?te Sludge | SRT | HRT | Effluent DO mi
(iel) (TS %) kg/day) (day) [ (hrs) (mg/L) (%)
Average 2,429 0.5 419.4 12.5 9.6 2.2 62
Note : SRT=Sludge Retention Tim, HRT=Hydraulic Retention Time
RAS = Returm Activated Sludge
[Table 2] Influent Water Quality
Division Unit Bioreactor influent Note
Flow m'/day 26,567
BOD mga/L 131.1
sBOD mg/L 86.6 soluble BOD
CODcr mg/L 245.0
sCODcr mg/L 153.2 soluble COD
bCODcr mg/L 198.6 biodeg. COD
rbCODcr mg/L 131.2 readily biodeg. COD
TSS mg/L 75.0
VSS mg/L 51.0
N mg/L 37.7
NH3;—N mg/L 30.4
TP mg/L 3.7
PO,—P mg/L 1.5
C/N BOD/TN 3.5
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[Table 3] ASM2d Model Coefficient

Model coefficient Unit Value

Yy Yield for heterotrophs mgCOD/mgCOD 0.625
M mesH Maximum specific growth rate for heterotrophs day™ 6.0
by Decay coefficient for heterotrophs day™ 0.4
Ks Half—saturation coefficient for heterotrophs mgCOD/L 4.0
Ya Yield for autotrophs mgCOD/mgN 0.24
H maxA Maximum specific growth rate for autotrophs day™ 1.0
ba Decay coefficient for autotrophs day™ 0.15
Ka Half—saturation coefficient for autotrophs mgCOD/L 1.0

Yeao Yield for PAOs mgCOD/mgCOD 0.625
K rax PAO Maximum specific growth rate for PAOs day™ 1.0
ba Decay coefficient for PAOs day™ 0.2
Ka Half—saturation coefficient for autotrophs mgCOD/L 1.0

[Table 4] Bioreactor and Settling Basin Standard Set—up

Inflent Tem
ltem flow o - Bioreactor Secondary Clarifier
) (C)
(m*/d)
S“é'f_dfg 26,567 | 11 | 7.6mWx234mLx6mHex1basin | 11.2mWx 75mL X 3mHe X 2basin

[Table 5] A2O Model and CASE Set—up

o HRT, hr (%)
Division Note
Anaerobic Anoxic Aerobic Total
Aﬁﬁ';YeeQ“s?Siée - - 9.6 9.6 Existing
MLE - 1.6 8.0 9.6 "
CASE1 1.5 (15.6) 1.5 (15.6) 6.6 (68.8) 9.6 Model
CASE2 1.0 (10.4) 2.0 (20.8) 6.6 (68.8) 9.6 "
A0 CASE3 1.0 (10.4) 1.5 (15.6) 7.1 (74.0) 9.6 "
CASE4 0.5(5.2) 1.5 (15.6) 7.6 (79.2) 9.6 "
CASE5 0.5(5.2) 2.0 (20.8) 7.1 (74.0) 9.6 "
CASE6 1.0 (10.4) 1.0 (10.4) 7.6 (79.2) 9.6 "

[Fig. 11 g adl= Ae3tdch (Plug flow A F7) 29 Atz ez 2ysh
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o HRT (hr)
Division - - : =
Anaerobic swing Anoxic aerobic Total
A0 CASE7 0.7 0.71) 0.7 7.5 9.6
? CASES 0.7 0.72) 0.7 7.5 9.6
Note : CASE7 : swing zone — Anoxic, CASE8 : swing zone — Anaerobic
[Table 7] Effluent Concentrations from Secondary Settling Basin
ag TN NH3—N NOz;—N TP PO4-P
= (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
A0 CASE7 15.1 3.3 11.0 1.3 1.1
? CASES8 15.9 3.9 11.3 0.6 0.3
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