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Effect on nitrogen removal in the intermittent aeration system with the
anaerobic archaea added
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ABSTRACT : The relationship between bacteria and anaerobic archaea, sludge yield coefficient and nitrogen removal rate were investigated
in intermittent aeration systems(I/A) with added archaea, /A and conventional activated sludge system. As the archaea solution was added
to the I/A reactor, organic removal rate as well as nitrogen removal rate increased. Also, sludge production rate in /A system added the
archaea was maintained lower than other systems because sludge yield coefficient was decreased due to the role of anaerobic archaea such
as anaerobic degradation of organics. The experimental data supported the possibility of symbiotic activated sludge system with anaerobic
archaea under intermittent aeration, leading to the enhanced nitrogen removal. Crucial results to be presented are: 1) specific oxygen utili-
zation rate(SOUR) of the I/A-arch system was 2.9 mg-O/(g-VSS'min). SOUR and nitrification rate of the sludge from the I/A-arch system
was higher than those from the I/A and A/S reactors. 2) Removal efficiencies of TCODc in the T/A-arch, /A and A/S reactors were 93,
90 and 87%, respectively. 3) Nitrification occurred successfully in each reactor, while denitrification rate was much higher in the I/A-arch
reactor. Efficiencies of TN removal in the I/A-arch, /A and A/S reactors were 75, 63 and 33%, respectively.
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Table 1. Characteristics of domestic sewage used in this study

Parameters Range, mg/L Average, mg/L
SS 100-500 176
TCODc, 160-400 330
SCOD¢r 20-100 78
T-N 25-70 44
NHy N 18-40 33
NO3-N 1-3 2.1
NO;-N 0 0
T-P 4-10 5.8
PO,"-P 2.5 3.0
pH 6.9-73 7.1
Alkalinty(as CaCOs) 80-120 140
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Fig. 1. Schematic diagram of I/A system used in this study.

Table 2. Operational conditions of I/A-arch, I/A and A/S sys-

tem
Intermittent Aeration Activated
Ttem activated sludge system |[sludge system
Archaea(wlo) | Archaea(w/) | Archaea(w/o)
Q , (mL/min) 1na 11.1 11.1
Volume (L) 54 54 54
HRT (hbr) 6 6 6
SRT (d) 15 7.5 15
MLSS (mg/L) ~3500
MLVSS (mg/L) 1500 ~2000
DO (mg/L) 0~2.5 25
(Aeration reactor) (at the end of aeration)
Archaea dose (mL/6 hr) i 4~49
Temperature( C) 19~22
Operation condition | Aeration 1 hr / Mixing 1 hr CZE:;TE;US

wlo : without; w/ with
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Fig. 4. OUR test results with I/A-arch, I/A and A/S sludge.
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Fig. 5. Nitrification rate with I/A-arch, /A and A/S sludge.
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Table 3. Population densities of anaerobes and aerobes in the
I/A-arch, I/A and A/S reactors

System Aerobes (cfu) Anaerobes (cfu) Ratio of An./Ae
Archaca solution  2.3x10° 6.2x10° 2.7x10"
I/A-arch 9.9x10° 9.6x10° 9.7x10°
/A 1.5x10’ 1.9x10° 13x107
A/S 1.2x10’ 6.5x10* 5.4x10™
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