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Start-up of ANAMMOX-denitrification reactor and effect of

organic loading on its performance of synergistic interaction
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(School of Environmental Science and Engineering . South China University of

Technology, Guangzhou 510006, Guangdong, China)

Abstract; Continuous addition of organic matter (glucose), at an organic loading to total nitrogen (TN)
ratio of 1, was conducted after the UASB-ANAMMOX reactor had reached the stable operation phase. The
ANAMMOX-denitrification reactor was successfully started within 35 d under the condition of influent
nitrogen loading stably at 0. 26 kg * m™* + d”'. The removal efficiencies of ammonia, nitrite, TN and COD
were up to 95.3%, 99.1%, 94.0% and 93.2% . respectively. The average ratio of removed ammonia,
removed nitrite and generated nitrate was 1 : 1. 34 : 0. 03 at the stable phase. The effect of organic loading
shock on the ANAMMOX-denitrification reactor was also investigated. The results demonstrated that the
sharp decrease in organic loading had little effect on the reactor, while the sharp increase in organic loading
posed notable influence on the reactor. Stable nitrogen removal was achieved after acclimatization, although
the effluent quality deteriorated. The effluent quality could be improved by substantially reducing the

influent organic loading. The ANAMMOX-denitrification reactor had strong organic loading-resistance.
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Fig. 1 UASB reactor and its flow diagram
1——circle thermostatic water bath; 2—thermometer;

3—exhaust; 4—buffer bottle; 5—influent pump;
6—gas-solid-liquid separator; 7—influent;
8—heat preservation; 9—sampling;
10—UASB reactor; 11—effluent
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Table 1 Characteristics of influent

Time  COD TN  NH/-N NO, -N

Parameter )
/d /mgeL !'/mg+L!/mg+L"!/mg+L"!

start-up phase

1—55 260 260 112 148
organic loading shock phase
56—70 130 260 112 148
71—111 390 260 112 148
112—133 260 260 112 148
134—180 130 260 112 148
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Fig. 2 Variation of organic COD and TN removal
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Fig. 3 Variation of ammonia and nitrite removal
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