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Abstract The Anammox reactor by inoculating traditional biological sludge starts for a long time and even fails to start. Mixed with
Anammox sludge, traditional biological sludge can release ammonia nitrogen and organic matter to inhibit Anammox bacteria, the low
activity of the bacteria slows down the start-up of the reactor. Therefore, the innovative strategy of layered inoculation of traditional
biological sludge and Anammox sludge was proposed. The start-up characteristics of the reactors with layered inoculation of activated
sludge (upper layer) and Anammox granular sludge (lower layer) and the enrichment of Anammox bacteria by activated sludge were
investigated. On thirteenth day of operation, opening the reflux generated a short-term impact, and the reaction period quickly
recovered and stabilized, and the Anammox reactor was successfully started. On the 86th day of operation, the SAA of activated sludge
in the upper layer was 2. 5 mg NH} /(g VSS-d). After 144 days cultivation, the NRR reached 10. 8 kg N/(m’-d) , the excess sludge
contained 28. 2% Candidatus_Brocadia and 1. 5% Candidatus_Jettenia, the copy number of Anammox attained 8. 7x 10" gil. Stable
and efficient Anammox reactor has been started successfully.
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Fig.2 Nitrogen Removal Performances of EGSB Reactor
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Tab. 1 Comparison of NLR, NRR and Removal Efficiency in Reactor Mixed Sludge with Inoculation
R B e/ N NV pmsEmE sEOm
(kg Nem>+d") (kg N-m™>-d7")
ASBR T PETG I+ IR E A AL T5 0 55 0.128 0.10 >80% [6]
UASB JAHALTS e+ R AR A A A5 TR 151 14 12.38 80. 8% (7]
UASB G ERERI RN =K = k=R f /A 1359 7.1 6.6 <90% [8]
UASB PRASURLTS Je+ R4 & Ak i5 e 220 0.52 - - [9]
UASB TG Je+ KA A & im0 91 7.2 6.2 >85% [10]
S - WA PSR 150 11 7.13 65% [11]
MBBR ik v e 320 5.20 0.39 75% [12]
EGSB AT e 128 1.1 1.0 93% [13]
BB IS 2 SAEATE U8 392 9.4 6.2 66% [14]
IC TR AR5 8 72 - 1.7 - [15]
EGSB A5 e + R A E LTS e 144 12.0 10. 8 89% A5

1 ASBR b At ) 8 R AU L4 ; UASB A THAR R TG U IR ; MBBR A% ol R AL W BRI R 2% 5 T1C R RS L 4

3 EGSB JRis#sifbaéil it
Fig.3  Stoichiometric Variation of EGSB Reactor
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Fig. 4 SAA of Activated Sludge
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Fig.5 Macroscopic Characteristics Change of Excess Sludge
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Tab.2 Alpha Diversity Index of Excess Sludge
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Fig. 6 Shannon Dilution Curve of Excess Sludge
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Fig.7 Composition of Microbial Community in Different Stages of Excess Sludge Samples at the Genus Level
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Fig.8 Copy Number of Anammox Bacteria in Excess Sludge
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