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Tab.1 The estimated results of the Series 1

Acetate-utilizing MPB

Hydrogen-utilizing MPB

z Xo/(mg-L™") psold™’ K,/{(mg:L") Xo/(mg-L™") pmld™! K,/(mg L")

%] HRT 1V 2 1 2 1
15 145+16 160+ 11 0.12£0.020.12+£0.01 32.5

1 2 1 2 1 2

35.5 13+2.2 15+2.2 1.53+0.121.48£0.23 -¥ _¥

10 290+21 317+25 0.10+0.02  31.0 324 36+3.438+3.4 38+£2.7 1.56+0.21 1.65+0.22 0.54 0.49

Acetate-utilizing bacteria

Hydrogen-utilizing bacteria

= Xo/(mgeL7") pold™! K,/(mg' L") Xo/(mg-L™") poald™! K,/(mg:L™")

5| HRT MPB SRB MPB SRB MPB

SRB MPB SRB MPB SRB MPB SRB

15 187+17 4.5+0.40.12+0.01 0.35+£0.03 33.8 20.7 36+3.8 19x2.3 1.33:0.14 1.39+0.25 0.36" 0.42"
10 185+14 2.5+0.30.12+0.02 0.31+£0.03 35.1 19.3 46+4.2 17+1.8 1.46+0.08 1.66+0.25 0.42" 0.034"

1) MERMZBRIEUNRELOEER; 2) by PP SRR RAEER; 3) B TRERKRAEHEE

K2 LEA=E54 A MPB #= SRB #93) 4 FF 4
Tab.2 The kinetic constants for acetate-and hydrogen-utilizing MPB and SRB

Bacteria Substrate (mgﬁsf' ) (mgi'(lsf' ; éi_"'T (g.l;_, ) % Xk

MPB, mixed culture HAc 31.0~35.5 0.09~0.12 0.043" 37 A3
Methanothrix soehngenii HAc 29.4 0.11 0.037 33 [6]
Methanothrix soehngenii HAc 45 0.16 0.024 37 (8]
Methanosarcina strain 227 HAc 320 0.60 0.04 36 (8]
Methanosarcina barkeri HAc 0.4 0.05 36 [9]
Methanosarcina strain 227 HAc 1867 0.91 35 (9]
Methanosarcina mazei S6 HAc 1067 0.70 0.037 35 (8]
SRB, mixed culture HAc/SO,*” 19.3~20.7 19.5~21.4 0.31~0.35 37 A3
Desulfobacter postaget HAc/S0,2~ 14.7 1.03 0.04 (5]
Desulfobacter postagei HAc/S0,*" 4.5 19.2 0.72 0.067 30 [10]
Desulfobacter postaget HAC/S0,*" 4.8~9.6 [11]
Desulfobacter postagei HA¢/S0,*~ 12.8 30 (12]
Desulfomaculum acetoxidans ~ HAc/SO,*” 0.69~1.4 0.085 36 [13]

Desulfonema limicola HAc/SO,* 0.55 30 [1433]
MPB, mixed culture H,/CO, 0.36~0.54 1.33~1.65 0.044" 37 [15]
Methanobacter formicicum H,/CO, 0.32 .20 0.05 [16]
Desulfobacter Strain AZ, H,/CO, 0.6 1.4 0.4 33 [17]
Methanobrevibacter crboriphilus ~ H,/CO, 0.016 35 [18]
SRB, mixed culture H,/80,>~  0.034~0.042 10.7~13.3 1.39~1.66 37 A3
Desulfovibrio wigaris H,/50,*" 0.02 35 [18]
Desulfouibrio sp. H,/80,%" 0.53 1.37 0.053 37 [15]
Desulfovibrio wilgaris H,/80,%" 3.6 0.07 35 f19]

Desulforibrio gigas H,/S0,%" 1.37 0.11~0.13 35 [20]
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Kinetic Competition Between Methanogenic and Sulfate-Reducing
Bacteria in Anaerobic Mixed Cultures
II . Results and Discussion

JIA Xiao-shan , LI Shun-yi
(Department of Environmental Engineering, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: The estimated kinetic parameters showed that Methanothrix, Methanobacter, Desulfobacter postagei and
Desulfovibrio like MPB and SRB were presented during the glucose degradation process. The SRB cannot out-compete
MPB for acetate at low concentration of sulfate. This was due to the acetate-utilizing SRB cannot out-compete the
hydrogen-utilizing SRB for sulfate, because the latter has a higher (K, = 10.7 ~ 13.3 mg/L) affinity than former (19.5
~21.4 mg/L) for sulfate. It reveals that the hydrogen-utilizing SRB is obviously favorable for acetate-utilizing MPB to
out-grew the acetate-utilizing SRB and have been believed to play a critical role in a practical methanogenic process.

Key words: methane-producing bacteria (MPB); sulfate-reducing bacteria ( SRB); bacterial mass concentration;

anaerobic mixed culture; kinetic parameter



