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Rapid Start-up of a Nitrite- Dependent Methane Anaeroblc Ox1dat10n Reactlon

Under Static Pressure Conditions™ | # LA ey 4

4
WANG Yi-nan, HU Zhen ", RU Dong yun, JIANG Li-ping, LIU Hua- qing F s 4
('School of Env1r0nmental Science and Enginegring, Shandong Umvelblty, Ji’nan 250100 ’Chlna,) v : y
Abstract The présent study explores the effoltd of static pressure on the rapid “start-up” of| a 1tripe'l‘dependent anaerobic methe;:e'
0x1dat10n (N- DAMO) process in lab-scale sequgnmf batclrreactors (SBR). A mixture of anaerobic sludge and deep/paddy soil with*"
a volufne ratio of T: 1 was used as inoculum and the 1nﬂuent ‘of the nitrite (NO, -N) Sbn( entratlol’lI was, gradually increased to avoid a
toxicity shock. |[The variation of the NO; -N removal perf_plmance and corresponding microbial characteristics were analyzed to evaltate
the development of thesN-DAMO process. After/120,) days of operation, significant N-DAMO phenomena were observed in both the
contn'ﬂ SBB (R1) with normal pressure and pressurized SBR.- (RZ) with a static pressure of 0.3 MPa. The NO, -N removal rate
( measured by NO; -N) of R2 (36.90 mg- (Li*d) - 1) was‘24%-"hlgher than that of R1, while the average NO, -N removal rate in the
first 4 h of'the batch=¢ycle in R2 (0. 10 mmol+ (L+h) ™' ) was 186% higher than that of R1. The mean sludge size of R2 was ~2-fold
larger than that of R1. Sludge in R2 also has a bigger specific surface area, which improves the mass transfer rate of methane and the
N-DAMO performance. The specific activity of N-DAMO ( measured by N/VSS) reached 0.29 mg-(g-h) ' in the study period,
which is approximately 2 times higher than that of R1. Moreover, the abundance of N-DAMO functional microbes Candidaius
Methylomirabilish oxyfera (M. oxyfera) in R2 was 10-fold higher than that of R1. These results indicate that static pressure effectively
accelerates the start-up of the N-DAMO process.
Key words : nitrite-dependent anaerobic methane oxidation ( N-DAMO) ; rapid start-up; slatic pressure; M. oxyfera; sequencing batch
reactor (SBR)
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R TTR BPEMEE TR
H AL e /gL H AL Bk /gL A J R /g L
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3. HLO0.6 g PEV G 15 e % % 2 35, W
NO, -N#J# 4 0. 5 mmol - L™ BTG K EHfi, 72
FXE 300 mL. BEFTG U8 BE — AT A — R,
ot B2 1A R Atk !r/\lﬂlfﬁiﬂiﬁﬁﬂmﬂ”ﬂﬁé
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Table 2 Primers and related thermals used in the present experiment
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