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Abstract; Methané dx1d'at10n coupled with dem‘tnf}t:dtlon-fls an effective way to redluce the dlsghdrge of nitrate and” méthane. The"
anaerobic sludge from & laboratory wastewater | treatiment facﬂ}ty, anaerobic sludges frory"a wasfewaler treatment plant, and, soil from: a
landflll were sélected as-inoculum to enrich the (‘on%ortuyn for anaerobic methane oxidation' in cooperation with nitrate reduction;*The
1nvesngat10n of methane oxidation was carriedout/in these systems. The results showed that the maximum methane consumption rate of
0..05%mg+d 7' was obtainedwhen the anaetobic. sludge from a wastewalter treatment plant served as inoculam. The population of bacteria
and archaea ‘werg" assayed by the clone library method. -TheaMethanomrcmalec and Methanomicrobiales were present in methane
oxidation a@ methane-oxidizing archea. The Pseudomonas, Closmdza and Thermomonas were identified as nitrate reducing bacteria in
the process of nitrate reduction. Both the methane conversion rate and microbial population varied with the amount of nitrate. The
nitrate reduction bacteria were Pseudomonas and Clostridia when the nitrate concentration was 200 mg-L~". The Pseudomonas and
Thermomonas emerged when the nitrate concentration increased to 500 mg+L ™", and the rate of methane conversion was increased by
34.7% . The results provided science evidence for the co-treatment of methane and nitrate.
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1)SS 5802518 ; SF. Wi AL £ SW i5 /KA EE ) IR A i i5
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6890 AU SEE) K. AR IETH AR ok R AR

Fi PSR 49 2 23 A 2 El*’i%lilfhiﬁt_ﬂ

WIE. CH, RHEXMGE TR, N, HES;
HP-5 LA H (30 m x 0.25 mm x 0.25 wm,

Agilent) 5 PERE TR BE | A I RNAG ) 5 3L B 4591 A -

50, 100 F11250°C. CO, A1 N, RS M %, He
R, AENIFEAE Thx-0(2 m, @ 2 mm, 60 ~
80 H); tERE ITHRBE | A% T AAG I 28 TR 4 5 oA
110, 100 F1250°C. WG NO; W EEFLEA
BLER (TOC) , 432K il DIONEX ICS1000 & {7
(S F TOC-V CPH ME AL ( HAS) M. R
FL R B 55 B AR R BB (L (1CP-OES ) I 7 15 U
1 Cu, Fe, Mn, Ni, Zn Y& 5, BT FH{XAR A Optima
2000 DV ( Perkin Elmer, 5[ ). B 7% E A (TSS)
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SR TR & I N = T el < & 1| B B
(DNAMAN) , FFAR 8 5 270 AR AL ) 22 53 Kl 43 A
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—FMRFTH, R EEREYHERE BB
(NCBI, National Center of Biotechnology Information )
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; e
iR Toc Cu Fe Mn Ni Zn
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V57K AL IRAT5 443.6 0.9 386.3 1.3 0.4 4.3
S I X 7 4 111.7 0.5 559.3 10.9 0.6 1.2
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2.3.1  fEERERNHZ E SR R LS 5

M1 F M2 R REYR (E 4 fk 4)H, OTU-G1-
4 OTU-G2-2, OTU-G2-3 A1 OTU-G2-5 5 H e\ &
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Jot/\ B BR AR R o SR LA FR e e T T . P e 4
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P £h v i 5 DR R ¥ s 5 e 21 H e i A AR

0OTU-G2-2

Uncultured Methanosarcinales QEEGICBO061
OTU-G1-4

Uncultured Methanosarcinales 108ZB01
Uncultured Methanosarcinales 105ZH07
Uncultured Methanomicrobiales QEED1DBOS51
OTU-G1-5

OTU-G2-11
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; — Table 4 4 blmllal Jarchifea of lhe dominant archaea in"M1 and M2
WRuH | | oTU /% A A 2 R Sl SCPE LB %
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M1 Il M2 {4 22 i 40 B RE VR 250 (TR S R S) Thermomonas H- A3 # & W9 #H L1 2. 4 5 1
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PR T RIUAEIREL Ry i 732 R A, Jl A R
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WFREA. Qiu % R R B, FEdt K iR
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e, ML RR R SES T TAE (3.53% ) . BB
FIN B (3.54% ) K M2 1K Z 0 4045 1 1] 4 1
(2.30% ) . H BT THH (3. 45% ) 5 7 W 5 1 A
HARTE(£5). SRS HETTNRENE 20, EHRSEK
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1R R 455 OTU  HIBUE/% A AR SERERCHE L
OTU-X}-2", 99 Psegidofonas styuzeri sirain N2 | vV KF863235. 1 471 @
~ OTU '.Xl 3 99 Uncullured Cl()smdu:r Tenum R2-42 =" KP717478; h 2.35 u
: @TU Xi 4 99 Uncullured C%ﬂeﬁ bacterium B14 AB'&0901 1 P et .
M1 O'PU X1+ 19 97 Uncullured Chloroﬂekt bacterlum D15_46 / / f EU26?882 1 118 % ~.‘-‘
) OTU-X1 .-16 98 Un(’ultufﬁl é}ntmp aéeae bacterium P23 5 ! HE648195. 1 1. 18 r__,ﬂ
- ;. OTU-X1-18 98 Synergistetes bagterium JGI 0000079-D21 = KJ535405.11 118~
@ /| OTUXI21 s 98 Uncultuéd Syhtrophus sp. P30 5 HE64820141 118
.‘. ) QTU—XZ—Z " 99 Pseudomonas stu'rt-;erl strd.mM‘ KF863235. 1 10. 34
[ I'F OTU-X2-22 99 Uncultured Chloraﬂext bd(,terlum 44a-B1-15 AY082460. 1 1. 15
ir . OTU-X2-23 99 Uncultured Chloroflexi bacterium B09 AB780896. 1 1.15
M2 OTU-X2-21 99 Synergistetes bacterium DhR2/LM-FO1 HQO012836. 1 1.15
OTU-X2-26 93 Syntrophus aciditrophicus SB NR_102776. 1 1. 15
OTU-X2-27 95 Uncultured Synirophaceae bacterium Pad-167 JX505414. 1 1. 15
OTU-X2-28 98 Thermomonas sp. 7B-400 KF441678. 1 1. 15

B E AL B R A R R 8 IR B A e R AL
FR RS TE M1 AR R P i 5 o 58 5. 88% Fil
25% ; fE M2 AR RZ b b A B A 7. 14% F
25%. 5 M1 A, M2 MR & o ms IR #h i R 1Y
o7 b, F R SRR B Y A AR L. TR R AR
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S ERTA, AR Fh Wk B 1) 1A 2R A R 5 38 I 40 AT 1Y
e, Wi/ \&ERE MK ZL, A H TR
A RS B e E A, IE, M2 R &R e 0
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*6 WELERHE, FREAHTENHERMHED

Table 6  Quantities and species of denitrifying bacteria and methane oxidizing archaea

P T AL 0TU R/ % /%
NR ANME NR ANME NR ANME NR ANME
M1 6 24 2 3 7.06 48 5.88 25
M2 10 20 2 4 11.49 41.67 7. 14 25
DRCEE L) = (FBE TRV MR THR) x100% ;3 r(FiZELE) = (OTU /8 OTU %%) x 100% ; NR: flFRELE B ; ANME ; e (bt i
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