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Abstract

The Oxic-Settling-Anaerobic(OSA) process is a modified activated sludge processes for sludge reduction. It is evaluated that

the sludge production in OSA process can decrease to 88% because of biomass decay and kinetic parameter(Yn
0.237mgVSS/mgCOD, bH 0.195d"") in anaerobic reactor, when compared with CAS process. However, it has problems caused
by sludge reduction such as increase of nutrient loading. In case that the anoxic condition through the introduction of the
intermittent aeration for the enhancement of nitrogen removal ability build up and enough rbCOD is suppled, maximum 88%
of nitrogen is removed in the OSA process.

If the OSA process optimizing the intermittent aeration cycle is applied to the separate sewage system with high rbCOD

fraction, it can be converted to advanced process in terms of the sludge reduction and nitrogen removal, simultaneously.
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Table 1. Operation conditions for each mode

Mode | Run Classification Characteristics
1 ) Synthetic wastewater injection
2 Synthetic wastewater Sludge return line addition(settling reactor —aerobic reactor)
3 Domestic sewage Real domestic sewage injection
4 Effluent return to the aerobic reactor
5 Intermittent aeration(aerobic : 30min, anaerobic : 10min)
6 . Intermittent aeration(aerobic : 30min, anaerobic : 30min)

I 7 Domestic sewage Intermittent aeration(aerobic : 60min, anaerobic : 30min)

8 Intermittent aeration(aerobic : 60min, anaerobic : 60min)

Table 2. Operation conditions at each reactor

Specification Value
Inflow 74 + 20 L/day
Internal recycle ratio 0.5Q0~3.0Q
Oxic Anaerobic
Volume 18.9L 34.9L
HRT 2~8hrs 8~24hrs
Temp. 156+3T 18+3T
D.O. 3~7mg/L | 0.1~0.3mg/L
pH 7.5+ 1 7.3+123
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Fig. 1. Schematic diagram of the modified OSA.
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Table 3. Synthetic wastewater composition (mg/L)

Table 4. Domestic wastewater characteristics (mg/L)

Composition Concentration ltems Range
Glucose 234 .4 CODcr 113~598
NH4Cl 95.5 SS 22~350
KH2PO4 22 T-P 0.2~4
NaHCOs3 300 DO 0.3~7.8
MgSOu4 - 7H20 34 T-N 12.5~63.8
MnSO4 1.7 NHs =N 4.1~39.6
FeSO4 - 7H20 2.2 Temp. 5.8~24.5C
pH 6.5~7.7
Table 5. Analysis methods for each item
ltems Analysis methods Equipments
Temp. Electrode methods YSI 6920
Flow Volumetric methods
DO Membrane electrode methods YSI 55
pH Electrode methods YSI 6920
BODs Standard methods -
CODcr Close reflux methods =
T-N Violet Absorptiometric Analysis Cecil instrument CE 4004
T-P Absorptiometric Analysis(Ascorbic acid method) Cecil instrument CE 4004
NHa =N HACH methods DR-2010
NO3z — lon chromatography SHIMADZU HIC—20A
NO2 — lon chromatography SHIMADZU HIC-20A
PO4~ — lon chromatography SHIMADZU HIC-20A
SS Glass fiber filter method

Table 6. Experimental condition for nitrogen removal possibility in

OSA anaerobic reactor

£

Phase Dilution ratio Carbon Source
(sludge : effluent) (methanol)
1 11 -
2 1:0.5 -
3 1:0.2 -
4 1:0.5 1mL
5 1:0.5 2mL

Fig. 2. The batch test equipment.
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Fig. 3. Change of NO3 =N concentrations at phase 1, 2, 3.
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Fig. 4. Change of DNR values at phase 1, 2, 3.
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Fig. 5. Change of NO3 =N concentrations at phase 2, 4, 5.
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