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Removal of Nutrients from Domestic Wastewater Using Intermittently Aerated
Activated Sludge Systems Supplemented with Fermented Settled Sludge

Seung-Yeon Weon' - Sang-1Il Lee’

” Institute of Technology and development, Donglim C & E. Co. Ltd
*Department of Environmental Engineering, Chungbuk National University

Abstract : In this research, a 2-stage intermittently aerated activated sludge system(IA) and intermittently aerated dynamic
flow activated sludge system(DF) were investigated for the removal of nutrients in domestic wastewater. Wastewater was
characterized by low C/N(organics/nitrogen) ratio. COD,,, BODs, TKN and TP concentrations of domestic wastewater were
235, 47, 32 and 5.4 mg/L, respectively. Three sets of IA and one set of DF were operated. Three of four systems were added
with fermented settled sludge taken from primary settling tank as an external electron donor and the other(IA) for control
reactor was operated without addition of electron donor. All systems were operated at same sludge retention time of 20 days
and hydraulic retention time of 12hrs. The supplemental electron donor was supplied into the anoxic mode. A higher
denitrification rate was observed from the reactors with fermented settled sludge as an electron donor for denitrification
compared to that of without addition of organic source. The result of this study indicates that the settled primary sludge, if the
fermented at the acid stage, was an excellent electron donor for denitrification. 81% of TN and 80% of TP were removed from
the systems with the supplemental organic source added. However, the control reactor without addition of electron donor

showed only 39% of TN and 43% of TP.
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Table 1. Characteristics of Domestic Wasterwater
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Fig. 1. Schematic diagram of 2-stage intermittently aerated
activated sludge system(IN).
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Fig. 2. Schematic diagram of dynaflow intermittently aerated
activated sludge system.

Item pH TCOD. SCOD TKN NH, -N NO;-N NO;-N T-P Ortho-P
Avg. 7.2 235 95 32 26 ND ND 54 2.7
Max.-Min. 6.5-7.5 105-540 47-205 22-49 14-34 - - 2.5-17 1.7-7.2

* Unit: mg/L, except for pH
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Fig. 3. Temporal variation of COD concentration for pro-
cess type with fermented acids.
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Fig. 4. Dissolved oxygen profile in 2-stage intermittently
aerated activated sludge system,
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Fig. 5. Temporal variation of TKN, NH-N, NOs;-N and
NO;-N concentration for types of processes. The
operation of systems are indicated at the top of the
figure (IN 1: non-addition TVFA, IN 2, IN 3, DF:
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Table 2. Removal efficiency of TN and TP

Total Nitrogen Total Phosphorus
Systems Removal eff(%) SD.(%) Removal eff.(%) S.D(%)
IN1 40 9.5 60 9.9
IN 2 71 10.2 66 11.5
IN 3 77 8.9 81 9.5
DF 81 6.5 85 6.9
* S.D. : Standard deviation
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Fig. 6. Temporal variation of TN and TP concentration for
the types of processes as the fermented acids was
added.
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