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Abstract : The performance of a newly designed wastewater treatment process equipped with an anaerobic and two
intermittent aeration tanks operated alternately was investigated. During the experimental period, several types of cyclic
operating schedules with different aeration and non aeration time were examined for the optimization. At all modes, the
removals of organic matter and SS were highly achieved. With respect to T-N removal, however, the cycle length for aeration
on/off affected the efficiencies. At the optimal operating mode, the ORP bending point indicating the disappearance of nitrate
was observed. Considering the influent wastewater characteristics and cyclic operating schedules, it can be suggested that T-P
removal is much more BOD/T-P ratio and/or its load dependant rather than the aeration on/off time. The results obtained from
pilot-scale test showed the competitive advantage of this alternating process through an omission of nitrate recycle and
operational flexibility against influent load variations when comparing with other continuous flow processes.
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Table 1. Specification of the pilot plant

Item Size(LxWxH, cm) Volume(m®) HRT(hr) Material

Screen 75%41.5x32.5 - - Stainless Steel

Grit chamber 180%50%25 0.23 0.1 Steel
Flow equalization 20809x340 21.0 7.0 Steel + FRP

Main reactor 664x150x170 16.7 8.0 Steel

Clarifier 2200x185 42 3.0 Steel

Treated water tank 244x80x122 23 - Steel
Excess sludge tank 2809x265 6.2 - Steel + FRP

Influent
Return Activated Slud,

AN: Anaerobic

Figure 1. Schematic diagram of the process.
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1IA: First Intermittent Aeration tank

2IA: Second Intermittent Aeration tank
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Table 2. Cyclic operation schedules for each mode
. Mode 1 Mode 11 Mode I Mode IV Mode V Mode VI
. R 11A 40720 30730 60/60 90/90 90/90 90/60
Aeration on/off {min)
21A 40120 30/30 60/60 90/90 60/120 60/90
Table 3. Summary of the process performances at different operating modes
Unit : mg/L Mode [ Mode 1I Mode I Mode IV Mode V Mode VI
BOD5 In/Out 14977 717 104/5 95/7 104/11 86/7
(Removal %) (95.3) (90.9) 95.2) (92.6) (89.4) (91.9)
CODer In/Out 270724 118/26 129/20 139/16 159/30 158/26
(Removal %) “L1 (78.0) (84.5) (88.5) (8L.1) (83.5)
SS In/Out 199/10 74/10 64/6 80/8 67/8 66/6
(Removal %) (95.0) (86.5) (90.6) (90.0) (88.1) (90.9)
T-N In/Out 39.9/14.8 19.6/9.5 21.9/9.6 29.9/7.4 29.0/9.9 29.6/10.9
(Removal %) (62.9) (51.5) (41.6) (76.5) (63.9) (63.2)
T-P In/Out 6.92.1 3312 3.1/1.2 3.3/0.4 3.3/04 3.2/04
(Removal %) (69.6) (63.6) (61.3) (87.9) (87.9) (87.5)

*All of I/Out concentrations and removal % are mean values.
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Figure 4. Phosphorus concentration profiles during alternat-

ing aeration/non- aeration cycle (Mode IV).
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Table 4. Behavior of DO, ORP, nutrients and bending points during alternating aeration and non-aeration cycle

Aeration Non-aeration

DO ORP NH,-N NO;-N B. P’ DO ORP NH¢-N NO;-N B. P’
Mode 1 /' /‘ N / N. D. N N / N B
Mode II Va Ve \, Va N. D. . AN s \ B
Mode 111 e Va \ Va N. D. N N / N B
Mode IV e / ~ / N. D. ~, N\ / N g, v
Mode V Ve Va N / N. D. N N\ / N B, v
Mode VI Va Va . e A N N /! N [

*Appearance of bending point
N. D. : not detected

"Detected in 1" intermittent aeration tank only
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