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T o) R BEMNA B E 7R .
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The parth way and methanotroph of anaerobic methane
oxidation driven by nitrate or sulfate

ZHANG Meng-Zhu LI Lin"~ LIU Jun-Xin

(Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: Methane, an even more serious greenhouse gas than carbon dioxide, could be re-
duced effectively via anaerobic oxidation. According to standard Gibbs energies, it can be
oxidized into carbon dioxide under anaerobic condition, when oxides e.g. SO,* . Mn*. Fe**.
NO; act as the electron acceptors. This paper focus on the mechanism, characteristics of
methanotrophic bacteria and reaction condition of anaerobic oxidation driven by sulfate or ni-
trate. The problems and prospect of the research are also indicated. Reverse methanogenesis,
acetogenesis and methylogenesis are three possible pathways in anaerobic oxidation driven by
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sulfate, whereas aerobic or anaerobic methane oxidation coupled to denitrification are proba-
bly the pathways when NO; serves as the electron acceptor. The concentrations of methane,
S0,% or NO; and organic content, as well as environmental conditions will dramatically af-

fect anaerobic methane oxidation.

Keywords: Methane, Nitrate, Sulfate, Anaerobic oxidation, Environmental condition, Methanotroph

agiit, H 1750 4ELIOk, KA ek
BT 150%, I HLAREE 1.0%—1.2%F0 {5 A3
FEdksg M FBE(CHy) R—Fia 23, R
RN A ARBR Y 26 51, H AT T X ERAE R
) TTRREE"IAF 15%. 8/0 F e i) <R T
i, AU TSR ES, R R, PR
R, REFREE T, A EmAa v i
Bedy i KA K Bef 80%0, Mo, Ko7 AT
VAP, T e KRIRIR AR IR A A,
(EAF TR, N R BRI ST 2%,
B2 1992 ARHRG R BURE AL L 12 5
2> (Intergovernmental Panel on Climate Change,
IPCC)HRif, IR 92 bR A 1Y H ot e 32 1y
TXA A, William Reeburgh 25 & 31, EHEVET
TR0 e S22 i B 1 25 1 U R I, T 5 4
R A BETHAE, Wi/ ] REJ IR
THAFEIE B, B RIESE T HUBEIR AU SO i A
FEW . AR TR A R R, KR 90%FEIRE
DURUZ P 1 T B R AE PRI B Pl i RE A B,
TEPAASEMT, S by ME—ry i A, JFH.

EIE I T ZIE, S0” . Mn* | Fe*" . NOsy
FEFERT, W Be S AL T mT DI B e 48 f o — 4 Ak
ko H It 55 AH I FL 52 A4 A AU S 18 5 A S8
HHBEWER 1 fron. B GEn IR A E L (AOM,
Anaerobic oxidation of methane) & /> biAd 3=
igtez—, F4EA 0.3 Gt (1 Gt=10" g)nyH &%
e R T R

1 HEMRAENERE

% 20 et 80 4EAR, Ao FRLk & BTE
IR TURBUZ H, PEBE e i, A B
F N &, I ELRI 2 BB A% 1| FH BT IR 5 R 42U 4R
PR s 75 4 208791 2006 45, Nature 2435 %
T 2 BE GR RASFR R R WL 2 AR Y e
PRAEEAL IR FERR 2 SR 1Y, 2R 5e I TR 4k
B T IR FE 25 R
1.1 FEREANBFZAHRMBRELIRE

H i UG R 5 by F 32 14 1) Y Jo DR SR 481
WA 3 P, B e s . LmkE
LR L I F A AR

*1 FATERFZERTRREMHTEREN SR E B

Table 1 Standard Gibbs Energies of reactions between methane and relevant electron acceptors®®”

L2 A Ji_ﬂﬁ?ﬁ%iﬁz_ AG, (kifmol CH,)
Electron acceptor Reaction equation
S0.2 CH4+50, »HCO3 +HS +H,0 (1) -16.6
NO;~ 5CH,+8NO; +8H"—5C0,+4N,+14H,0  (2) —765.0
NO, 3CH,+8NO, +8H*—3C0,+4N,+10H,0  (3) -928.0
Mn** 5CH,+8MnO* +19H*—»5HCO; +8Mn*'+17H,0 (4) —-991.7
Fe3* CH,+8Fe**+3H,0—HCO; +8Fe?*+9H" (5) -418.3
clo, CH,+ClO, —HCO; +CI +H*+H,0 (6) -895.9
HAsO,2 CH4+4HASO,* +3H*—HCO; +4H,As0; +H,0 (7) —299.6
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Fig. 1 The schematic diagram of methylogenesis
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Fig. 2 Aerobic methane oxidation coupled to denitrification
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Fig. 3 Methane oxidation coupled to denitrification under anaerobic conditions
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