Vol.15,No.3 EZ O A D A NI S 4 154, 5 3
May, 2025 Journal of Environmental Engineering Technology 2025 45 H

ERIE, FKEe, X R A, 55 UK RIR S = A A BR TH O PR A AL S A 16 T2 NLO Wi B2 (71,5858 TARH AR %4, 2025, 15(3): 965-973.
WANG D X,ZHANG J N,DENG L W,et al.Effect of adding raw swine wastewater and anammox bacteria on N,O emission reduction in liquid digestate
partial nitrification and denitrification process[J].Journal of Environmental Engineering Technology, 2025, 15(3): 965-973.

MBS S SN ER AR R TE
N,O iR

FE A RFR, R R AL, 2
LA AR BB TE R E T T

2 AN AT FBAAS T FEA: BRI TT 2 P FH 8 5 S 0
HE AR (C/NK, FI R R L T2 B A B, S BU A BB HOR il &8 UL R AU(N,0) .«
PP IR, LI At 203 5 U675 (SBR) FIB AU/ 4L (A/O) RN 25 4 ERITA 2 T R VR S /K DR AL s LA T 2 P oieee, O
TEAG 2 B SR BEXT NLO HYBRHETE 77 o S5 AR IS INAE 37 S5 5 K SR T, A3 C/N Ry 2/1, ISR /K ZE C/N g 4.5/1 i, SBR Al
A/O 5 HIREID 55% 1 60% HY N,O HFiliit . IREE AL A Y ALTKIE T, SBR I A/O 43 HIREW D 89% 1 7% B N,O HEjik
. WIS IEEK KNS T, A/O 1 LS AT P AT T3 R Ge s M & T SBR, L AR T & S AL A 7, PR &% A5
K SFRIHE N,O; DRSS A Wi AL SR HE T, SBR V5 TR AR A S AL IE MM F RGIE M T A/O, DA AL IR E SBR LY
A5 BB IS Ny, A A A s O SRR R D SR A T 2R HE NLO. RS &5 SR % A TR AR W L R IR = R
N,O WHE A TR L.
KB RIS AT, R b R Ak ST AL(N,0); AL T
RESES X703 XEHES:1674-991X(2025)03-0965-09  doi: 10.12153/j.issn.1674-991X.20240388

Effect of adding raw swine wastewater and anammox bacteria on N,O emission
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Abstract Due to the low C/N ratio of liquid digestate of swine wastewater, a large amount of greenhouse gas
nitrous oxide (N,O) is released in the denitrification process when liquid digestate is treated by partial nitrification
and denitrification process. In order to solve this problem, we constructed two strategies, i.e. adding raw swine
wastewater and anammox bacteria, based on sequencing batch reactor (SBR) and aerobic/ anoxic (A/O) reactors.
The N,O emission reduction potential of the two strategies was evaluated. The results indicated that under the
strategy of adding raw swine wastewater, compared with the C/N ratio of 2/1, when the raw swine wastewater was
added to the C/N ratio of 4.5/1, the N,O emission of SBR and A/O could be reduced by 55% and 60%, respectively.
After the bioaugmentation of anammox bacteria, the SBR and A/O could reduce N,O emission by 89% and 7%,
respectively. Under the strategy of adding raw swine wastewater, the denitrification activity and electron transport
system activity of the sludge from A/O were higher than those from SBR, and A/O had higher denitrification ability
than SBR. Therefore, A/O was suitable for adding raw water to reduce N,O emission. Under the strategy of adding
anammox bacteria, the anammox activity and the electronic system activity of the sludge from SBR were higher
than those from A/O, and the anammox bacteria could quickly adapt to SBR reactor, so SBR was suitable for

transforming into a short-range nitrification anammox process to reduce N,O. The research results have important
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practical significance for mitigating the emission reduction of nitrous oxide during the biological denitrification

treatment of liquid digestate.

Key words raw swine wastewater; anammox bacteria; partial nitrification and denitrification; nitrous oxide (N,O);

nitrogen removal; liquid digestate
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Table 1 Influent characteristics of SBR and A/O reactors at different stages
K ¥ B4} a)/d COD/(mg/L) NH;} -N¥¢ i /(mg/L) NO; -N¥ J&/(mg/L) NOj -N¥¢ & /(mg/L)
i I 1~28 1996.90+64.15 993.40+32.07 0 0
TSI R K
II 29~56 4421.20+73.78 983.30+16.39 0 0
WA A m 57~82 758.90+23.46 1 014.60+26.00 0 3.442.18
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Fig.1 Schematic diagram of SBR and A/O reactors
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Fig.2 Ammonia nitrogen, nitrate and total inorganic nitrogen
removal performance of A/O and SBR reactors at different

operating stages
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Table 2 Concentration of FA and FNA in A/O and SBR reactors at different operating stages

e FAME/(mg/L) FNAM % /(mg/L)
K A/O SBR HEK A/O SBR
I 149.34+4.36 3.00+0.33 0.29+0.01 0.000 <0.002 <0.007
Il 205.70+34.91 20.45+1.86 8.03+3.29 0.000 <0.001 <0.001
i 394.80+55.62 3.85+0.43 1.43£0.25 0.000 0.08+0.007 <0.001
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Fig.3 Nitrite removal performance of A/O and SBR reactors at

different operating stages
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Fig.4 The pH of mixed liquid of A/O and SBR reactors at

different operating stages
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Fig.6 N,O emission factors of A/O and SBR reactors at
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SBR reactors at different operating stages
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