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Abstract:  Manganese oxide mediated autotrophic denitrification is a promising method for
treating ammonia wastewater under anaerobic conditions. The anaerobic reactor was activated by
adjusting pH, adding trace elements (EDTA and Fe* ), and reducing ammonia nitrogen load. The
manganese oxide mediated autotrophic denitrification process and the role of microorganisms was
analyzed. It was found that the ammonia nitrogen removal load (ARR) and total nitrogen removal load (NRR)
of the reactor were (0.031+0.009) kg/(m? +d) and (0.025+0.010) kg/(m® -d) respectively after successful
startup, and the addition of EDTA and Fe* promoted the conversion of ammonia nitrogen. As the granular
sludge formed, manganese oxides gradually transform from Mn (IV) to Mn (Il ), and then formed complex
biological manganese oxides through the manganese autotrophic denitrification process (NDMO). There
were various bacterial communities in the reactor, including manganese redox bacteria such as
Acinetobacter, Bacillus, Anaeromyxobacter and Geothrix, Anammox bacteria ( Candidatus_Brocadia ), and

the nitrification—denitrification microbial communities Ellin6067, Nitrospira, norank_f__PHOS-HE36,
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Nitrosomonas and Denitratisoma. Manganese oxide enriches the diversity of microorganisms and

generates multiple denitrification pathways.
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Fig.1 Schematic diagram of experimental equipment
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Tab.l Control parameters during startup period

‘ HERAR ARG/ It E 1 /(mg-L)
BB it il /d = = - HRT/h 3K pH HETER /(s
(mg-L™") (kgem™3-d™") EDTA Fe*
I 1~29 50+10 0.160+0.032 75 7.5+0.2 0 0
30~44 100+20 7.0 7.5+0.2 0 0
45~56 100+20 7.0 7.0+0.2 0 0
0.343+0.068
1l 57~70 100+20 7.0 6.5+0.2 0 0
71~93 100+20 7.0 7.0+0.2 5 5
94~123 50+10 0.114+0.023 10.5 7.0+0.2 5 5
ilf 124~160 50+10 0.069+0.013 17.5 7.0+0.2 5 5
1.4 MEFE V5,590 515F F1907R , B HE i 375 A= Yy = 25 )
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Fig.2 Change of nitrogen removal performance during

react

or startup process
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Fig.3 Changes in the microscopic surface structures of

sludge during startup period
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Tab.2 Alpha diversity indexes during reactor

startup process

FE i | Simpson | Shannon | Ace | Chao | Coverage | OTU
A0 0.008 5.860 (1779|1800 | 0.989 |1441
Al 0.018 5.024 1082|1072 | 0.994 899
A2 0.019 5329 |1838|1815| 0.987 | 1407
A3 0.009 5791 [2575(2391| 0982 |2212
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Fig.4 Change of microbial community at phylum during

reactor startup process
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