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Nutrients removal on Oxic/Anoxic time ratio in
2-stage-intermittent-aeration reactor
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Department of Civil Engineering, Kyungpook National University, Daegu 702-701, Korea
"Department of Marine Environmental Engineering, KyeongSang National University, Jinju 660-710, Korea
(Manuscript received 14 January, 2004; accepted 19 July, 2004)

This study was conducted to remove organics and nutrients using 2 stage intermittent aeration reactor. First
reactor, using suspended microbial growth in intermittent aeration instead of anaerobic reactor in the typical
BNR process, used minimum carbon source to release P, and it was possible to reduce ammonia loading going
to second reactor. In the second reactor, using moving media intermittent aeration, it was effective to reduce
nitrate in non-aeration time by attached microorganisms having long retention time. In aeration time, nitrification
and P uptake were taken place simultaneously.

From the experiment, two major results were as follows.

First, the removal of organics was more than 90%, and optimum aeration/non-aeration time ratio for organic
removal was corresponded with aeration/non-aeration time ratio for nitrogen removal.

Second, in the first reactor, optimum aeration/non-aeration time ratio was 15/75 (min.) because it was
necessary to maintain 75 min. of non-aeration time to suppress of impediment of return nitrate and to lead
release of phosphate. In the second reactor, optimum aeration/non-aeration time ratio was 45/90 (min.).
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Fig. 1. Schematic Diagram of Reactor.
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Table 1. Description of Reactor

T7)1x9 271/MIE7] Ao 2 SEEF AASA

Items Description
» 1st Reactor: Cylindrical Acryl Plastic($7.7cmxH40cm)
Reactor Effective Volume: 1.35L, 1.575L
- 2nd Reactor: Rectangular Acryl Plastic(36cmx16.2cmx18cm)
Effective Volume: 6.5L
Shape: Circle(®12cm*23 EA)
Media Spacing: 1.4cm
Material: Acryl
Mixer Induction motor-24 (220V, 60Hz, 1500rpm)
Aerator Bar type Aerator
Pump Cole-Parmer, NO.7553-77, (6~600rpm)
Timer TYP 026.1 (220V, 60Hz), 15minx96 Scales

Table 2. Cycle Time of Intermittent Aeration

HRT(hr) 1st Reactor 2nd Reactor
Case | Ist Reactor/ aeration/ aeration HRT/ aeration/ aeration : HRT/
2nd Reactor | non-aeration(min) | non-aeration cycle non-aeration(min) | non-aeration | cycle
1 15 /722 30 / 60 1:2 1 45 / 60 1:133 413
2 15 /722 15/7 1:5 1 45/ 60 1:133 413
3 175 /722 30/ 7 1:25 1 45 / 60 1:133 413
4 175 /722 15/ 7 1:5 1.17 60 / 90 1:15 2.89
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Table 3. Operating Results of each case
HRT | aeration/ - 1st Reactor 2nd Reactor total
Case| (hr) non*ae:ration Item (mg /L) ae?:trilon aeration| mean |removal ae::trilon aeration| mean rerr(l)oval
(Ist/2nd)}  (min) (mg/L) (mg/L){ (mg/L) | (%) (mg/L) (mg/L) | (mg/L)| (%)
30/60 | COD: | 29488 | 5872 | 4288 | 5080 | 8277 | 2038 | 21.32 | 2085 | 9293
(Ist R) |[NOs-N| 000 | 056 | 360 | 208 868 | 921 | 8%
1| 15172 NH.-N| 2640 | 681 | 472 | 577 | 7814 051 | 122 | 087 | 96.72
45/60 | T-N | 2640| 737 | 832 | 78 | 7027 919 | 1043 | 981 | 62.84
@nd R) [pos p| 540 341 | 201 | 271 189 | 180 | 18 | 65.83
15/75 | CODc | 30671 | 4662 | 3648 | 4155 | 8645 | 1426 | 1364 | 13% | 95.45
(Ist R) [NOs-N| 029] 033 | 08 | 061 554 | 594 | 574
2 |15/7.22 NH -N| 2623 | 783 | 722 | 753 | 7129 175 | 120 | 152 | 94.21
45/60 | T-N | 2652| 816 | 810 | 813 | 6934 729 | 723 | 726 | 7262
@nd R) po2 p[ s512| 969 | 602 | 786 100 | 068 | 084 | 8359
30/75 | CODc | 31667 | 4998 | 3329 | 4164 | 868 | 1564 | 1612 | 1588 | 94.99
(Ist R) |[NOs-N| 000| 067 | 411 | 239 1000 | 956 | 978
3 |1.75/7.22 NH -N| 2082 | 958 | 745 | 852 | 7143 066 | 107 | 087 | 97.10
45/60 | T-N | 2982| 1025 | 1156 | 1091 | 6341 | 1066 | 1063 | 1065 | 64.30
2nd R) [po > p| 619| 824 | 48 | 655 101 | 086 | 094 | 84.89
15/75 | CODcr | 29764 | 50.13 | 29.13 | 3963 | 8669 | 1094 | 1099 | 1097 | 96.32
(Ist R) [NOs-N| 028 | 016 | 096 | 056 630 | 653 | 642
4 175722 NH,/-N| 2701 | 1014 | 923 | 969 | 6412 201 | 210 | 206 | 9239
60/90 | T-N | 2729| 1030 | 1019 | 1025 | 6244 831 | 863 | 847 | 68.96
2nd R) [po_p| 565 | 1880 | 1039 | 1460 162 | 149 | 156 | 7248
3, 494 AE-HFE Al 1 wkgF7F BHE oA HE A %‘% Ao2 Yeigton vlu3 v]EL7] Azko
7] A7HE H8 2 st ATE AATEo] F & AL B ; ¥
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Ao} w2714 A NO NG 8ol FL ol Lo nas zadeld 298 B8
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Fig. 2. Variations of Ammonia at each case.
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