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Effect of Temperature on Nitritation using Effluent of Anaerobic Digester

Jiyeol Im - Kyungik Gil™'

Department of Civil Engineering, Seoul National University of Science and Technology
*School of Civil Engineering, Seoul National University of Science and Technology
(Received 27 September 2010, Revised 7 December 2010, Accepted 9 December 2010)

Abstract

Preparing for the Standards for Effluents which will be strengthen from 2012, many ways like remodellings and repairs of

sewage treatment plant (STP) are considered. The treatment of the recycle water from the sludge treatment process contains

high-strength organic compounds and nitrogen is considered as alternative. In the treatment of high-strength nitrogen,
nitritation has more economic advantages than nitrification. In this study, lab-scale reactor was operated at the 35°C, 20°C and
10°C conditions using effluent of anaerobic digester to investigate the nitrogen removal by nitritation. Long-term stable
nitritation was achieved at the 35°C, 20°C but 10°C. In the stable nitritation states, nitrite conversion was higher at the high
temperature of 35°C than the room temperature of 20°C. Also shorter solid retention time (SRT) was needed to induce high
nitrite conversion at the high temperature of 35°C. It was showed that temperature and SRT are important factors to induce

nitritation.
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Fig. 1. Schematic diagram of laboratory scale nitritation reactor.
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Fig. 2. Schematic diagram of OUR Test.
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Table 1. Operation conditions for laboratory scale nitritation reactor

Parameter 35°C nitritatino reactor 20°C nitritatino reactor
RI R2 R3 R4 RS a | @ | ®
Reactor volume 8 L
Type Batch type
SRT (days) 1 0.5 0.375 4 2 4 2 1
pH 7.6 7.5 7.6 7.7 1890 7.5 7.6 7.6
Alkalinity (mg/L) 1690 1970 1820 2120 2110 1950 1820 1810
NH; (mg/L) 234 270 253 289 291 272 256 256
Alkalinity / NHy4 ratio 7.2 7.3 7.3 7.3 7.2 7.2 7.1 7.3
TOCD (mg/L) 3740 3820 3980 4020 3840 3940 3880 4060
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Fig. 3. OUR response in batch repirometric test and results of statistics.
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Fig. 4. Influent and effluence NH4 and effluence NO,, NOs in 35°C reactor.

Table 2. SRT, NH; removal rate, NO, conversion each sec-
tion in 35°C reactor

Table 3. SRT, NHs removal rate, NO, conversion rate each
section in 20°C reactor

Period |SRT (day)| NH4 removal rate (%) [NO2 conversion rate (%) Perod | SRT (day) | NH4 removal rate (%) [NO2 conversion rate (%)
R1 1 92 85 Ql 4 86 9
R2 0.5 78 60 Q2 2 89 75
R3 0.375 48 20 Q3 1 27 30
R4 4 87 20
R5 2 91 35 o] 2co =3 o] =1
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Fig. 5. Influent and effluence NHs and effluence NO,, NOs in 20°C reactor.
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