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Quick start and maintenance of nitrifying granuar sludge
in SBR process

WU Lei, PENG Yongzhen, WANG Shuying, MA Yong
(Key Laboratory of Betjing f or Water Quality Science and Water Environmental Recovery Engineering, College of

Environmental and Energy Engineering, Beijing University of T echnology, Beijing 100124, China)

Abstract: In order to explore the optimal conditions of nitrifying sludge granulation, test was carried out
in a sequencing batch reactor (SBR) at operation conditions: temperature 28 C, aeration 0 2 m’ * h™ ',
dissolved oxygen (DO) > 2. 0mg* L', sludge age (SRT) 15 d, leading to settling time shorten to 2
min The granulation of nitrifying floccular activated sludge was achieved successfully after 80 stable cycles
(19 d) by parameter control of ammonia oxidation process, by optimization of aerobic time and against
over-aeration, and average diameter of sludge granular obtained was between 1. 5—2 0 mm. The efficiency
of COD and ammonia removal was 80% and 95%, respectively. T he nitrite accumulation rate (NO,-N/
NO: -N) was over 95%. The quantitative results from fluorescence in situ hybridization ( FISH) analysis
for molecular biology show that the dominant micro-organism was still AOB, about 17. 8% of total
bacteria, while NOB only O 6% . The main factors for stable performance of nitrification were FA

inhibition and real time control
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Fig. 2 Variation of ammonia and NO, /NO, ratio during cultivation of nitrifying granules
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Table 3 Operational conditions and formation time for cultivation of aerobic granules in references
Ref T/C Aeration/ DO pH Substrate Seed sludge Settling time Setting Forming time/ d
[ 16] 30 2L min-1, 75 inorganic methanogenic and — pilot scale airlift 30
DO< L 5mge* L-! wastewater nitrite type nitrifying type reactor
granule
[17] 25 — 7.0  sodium acetate  anaerobic granular 10—5 min  SBR 60
sludge
[18] 20—25 35L* min-1, 7 0—7 6 inorganic nitrifying floccular 4 min sequencing batch 50
L 8—3 3mg* L~ 1 wastewater sludge airlift reactor
[19] — Q0 036—0 93 NaHCO; inorganic nitrifying floccular — aerobic upflow 64
Le (min* Lbed)-! addition wastewater sludge fluidized bed
[20] 25 01mde h! 7 0—8 0 dom estic nitrifying floccular 8—4 min SBR 33
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this study 28 21—4 0mg* L-' 7 0—7 5 organic nitrifying floccular 2 min SBR 19
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