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CeH},04 —>  3CH,COOH s 15 Insn

] 9y ]
LL‘UﬂmiEJ‘VI’E]QGlu%ﬁ’d Clostridium ‘W‘]J’OQﬁﬁﬁluﬂquLL‘Uﬂ‘V]LiEJ‘Vm’%HQﬂiﬂll"Uﬂu
°"’ . . . 1 A A d' 9 Aana
szmam”lﬂ (A01d0gen1c Bacteria) LlﬁzﬂqmmﬂmifJ‘V]ETiNﬂ’iﬂE]%“WIﬂ
Y

(Acetogencic Bacteria) LUANGoNgUHIINIMAI0ATUHABULUAAASTY

=
1T NN 2.1

M195197 2.1 anvazaniAveuANiSE1INgILREa Clostridium

(Medigan et al., 1997)

anyaza Ny NaNAAIaZANHUZDU FUA

v

d
1. doamsua lamIn

doenaraglaa’la aFIAN, LN, C. cellobioparum
Faaun, lalasou, ens1uea,  C. thermocellum
msuaulasonlaa

siam%mm,uf]auaz Nananne axtaIny, JImuea,  C. butyricum

nwladu (pectin) 10 1lensuea, lelsnsetiuea, C. acetobutylicum

119%HANS 37lnsa, oxdan, wsenlewun,  C. pasteurianum

Tulasula Haaun, lalasou, C. perfringens
msveulaeen e C. thermosulfurogenes
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M15197 2.1 anvazaniAveuANiSEIINgILRNa Clostridium

(Medigan et al., 1997) (GI'E))

anyMzdINey HaNAALAz AN DY FUA
v : Y g a a J d .
geehmalmily  wanezdanainmisueulaeenlen  C. aceticum
nInezdan 1o C. thermoaceticum
C. formicoaceticum
eOEININE pentoses  WANANND BBIAN, W5ONIBIUN,  C. methylpentosum
%30 methylpentoses n- ﬁmmaa,"laimmu,
kY Jd Jd
1a msveulaeenlea
v =S a A a Y]
2. gealilsAvuay Nananne axBIAN, N3A1VIUIYINE  C. sporogenes
a 14 A = é .
nsaazilvla o, tenluIHe, MUY C. tetani
Javenlaq, 01914 lalasiou C. botulinum
pdeeinmala  wananne U3 lnisanazesdian C. tetanomorphum
219HAAIPNIBNDNTY (exotoxins)
goaasUsznound  wIeNeaIuN, oL BIANIAY C. propionicum

d d d
MSUaU 3 ozmaN AU Iaean lua

' d a 4 S a .
3. geamsvalamsn  axdian, Wesium, dlelwtialmsn  C. bifermentans

vsonsaeziluld  uaz leladuasisn (isovalerate)
[~ Vv
i@ntiog
4. o NIIU E)%“TI!WYI, purines, forming acetate, C. acidurici
d d

(Purine) 1 msveulaeanlaa, uanluil
5.go8ONE1Mea I¥ezBamiluassudannseu C. Kluyveri
Tvidunsaluiivla
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4H2 + COz % CH4 + 2H20
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(Madigan lagame 1997)

[y d d
Fuaasndszanmsveulasen lae

m3veulaeenlua

CO, +4H, —> CH, + 2H,0; AG" =-131 kJ/reaction

wWasun, HCOO

4HCOO" + 4H* —> CH, + 3CO, + 2H,0; AG" =-145 kJ/reaction
Jd d

msuaumuen‘lmw, CcO

4CO +2H,0 —> CH4 +3C0,; AG" =-210 kJ/reaction

Fuansndszonunsa

Methanol, CH;0H

4CH,OH — 3CH, + CO, + 2H,0; AG" =-319 kJ/reaction
Methylamine, CH;NH"

4CH;NH;* + 2H,0 — 3CH, + CO, + 4NH,*; AG" = -230 kJ/reaction
Dimethylamine, (CH;),NH,*

(CH3),NH,* + 2H,0 —> 3CH, + CO, + 2NH,*; AG"'=-230
Trimethylamine, (CH;);NH*

4(CH,);NH* + 6H,0 —> 9CH, + 3CO, + 4NH,*; AG" =-666
Methylmercaptan, CH;SH

Dimethylsulfide, (CH3)S

ATABIAN

Acetate, CH;COO-

CH,;COO" + H* —> CH, + CO,; AG"' =-31 kJ/reaction
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M13199 2.3 HUANSHA SN UNUNMINA DHUZNIMIN WA TN A

Tuszéulaana (Madigan azane, 1997)

e sdae [ Ugnsen | dwow duanIn
uAIN ¥HA

Group I

Methanobacterrium Vioue +or - 8 H, + CO,, formate

Methanobrevibacter | viau&"’ H + 3 H, + CO,, formate

Methanosphaera | nay + 1 19 Methanol + H, %ijj

Group 11

Methanothermus Huneu + 2 H,+CO;,can also
reduce S’

Group 111

Methanococcus ﬂﬂi»l‘l:.,ljidjl’ - 5 H, + CO,, pyruvate +
CO,, formate

Group IV

Methanomicrobium ﬁau&”’u - 2 H, + CO,, formate

Methanogenium namu:'ﬁ - 3 H, + CO,, formate

Methanospirillum iiluane - 1 H, + CO,, formate

Methanoplanus Hunpud - 2 H; + CO,, formate

YaunN
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Tuszavlanana (Madigan Hazaaig, 1997) (\10)

e s Unsen | 1w qumnIn
NN | vHA

Group V

Methanosarcina ﬂﬁuﬁﬁmmﬂ + 6 H, + COy,acetate,
Glﬁq»j‘%”ﬁlu!ﬂu methanol, methylamines
ngu

Methanolobus nauﬁﬁ%’uﬁ’u - 5 Methanol, methylamines
ilungu

Methanoculleus nanyy - 4 Hj + CO», alcohol, formate

Methanohalobium nauﬁﬁ - 1 Methanol, methylamines;

halophilic
Methanococcoides HGEGTY] - 2 Methanol, methylamines
Methanohalophilus nauﬁﬁ - 3 Methanol, methylamines,
methyl sulfides; halophile
Methanothrix nouemaziiu - 3 | Acetate
v

(Methanosaeta) vl

Group VI

Methanopyrus nousmeily + 1 H, + COy; growth at 110°¢
maly hyperthermophile,

Group VII

Methano- o - 3 Hj + CO», formate,
navy

corpusculum alcohols
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CH3CoA +NADH —> CH;COOH + H, + NAD* (2.9)

Wosamaums (2.1), (2.3), (2.8) uaz (2.9) arenuaz ldaumsmes -

% c!l 1 c!l (% J A
wiuinldgosaarenglad 1 TwameldussemananuaumsiFeavos

9
[

leTasauiiniga aaii

C6HI2O6 + 3ADP + 3P _)

CH3COOH + CH3CH,COOH + CO, + Hy + 3ATP (2.10)
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Aaaa 3 i o d <3| <
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UgnTesaend
NAD* + 2¢” + H* - NADH (2.12)
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CH3;COCOOH+2NADH+ADP+P —

CH;3CH,COOH+2NAD+ATP+H,0 (2.14)

aan 9 Y a zg 9 9 A @ Jd A =
‘]J@]ﬂifﬂ"ll1\1Glulﬂﬂ"Uu11@5]1ﬂi@ﬁﬂ??gcﬂﬂ?TNﬂUWTﬁlﬂfﬂﬁﬂlﬂ\‘]llajﬂﬁ!ﬁ]ull

Y
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& 9 o Jd = @ o a a C4
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2CH3;COCOOH + NAD' +2ADP +2P —>

2CH;COOH+2ATP+2NADH +2CO, (2.15)

2.5.2 HaNIENUNDNITas1NNIABSTAN
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9
el

CH;CH,COOH +2H,0 —> CH3COOH + CO, + 3H, (2.16)
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aeu a1sIn Uszian Unsendamasandu
tﬂ' a s a A
N olanAIdu HuANLE
1 | lalasiou FSRBUAY | 411, + 50,2 + HT —> 4H,0 + HS™
vlosium C-SRB
2 | ezwiAM C-SRB CH3CO0™ + 504" —> 2HCO3™ + HS
3 | wioveaun | C-SRB 4CH3CH,COO" + 78042 — 12HCO3™ + THS™ + HT
I-SRB 4CH3CH,CO0™ +3504% —

4CH3CO0™ + 4HCO3™ +3HS™ + HT

4 | Diiisa C-SRB 2CH;3(CH,)COO™ + 550,42 — 8HCO3™ + 5HS™ + H*
I-SRB 2CH3(CH)COO™ + 8042 —> 4CH3CO0™ + HS™ + HY

5 | waman C-SRB 2CH3CHOHCOO" +3S042” —> 6HCO3™ +3HS™ + HT
I-SRB 2CH3CHOHCOO™ + 5042 —>

2CH3CO0™ +2HCO;3™ + HS™ + HT
6 | wulwien C-SRB 4CgH5CO0™ + 155042 + 16H,0 —>

28HCO3™ + 15HS™ +9H*

I-SRB 4CgH5COO™ + 35042 + 16H,0 —>

12CH3COO™ +4HCO3™ + 3HS™ + 9H*

C-SRB = SRByiinged i sanysal I-SRB = SRByHadesalaiauysal
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Desulfovibrio Polarly flagellated, curved rods, no spores; gram-
negative; contain desulfoviridin; twelve species, one
thermophilic

Desulfomicrobium Motile rods, no spores; gram-negative; desulfoviridin
absent; two species

Desulfobotulus Vibrios; gram-negative; motile; deslufoviridin absent;
one species

Desulfotomaculum Straight or curved rods; motile by peritrichous or
polar flagellation; gram-negative; desulfoviridin
absent; produce endospores; four species, one
thermophilic; one species capable of utilizing acetate as
energy source

Desulfomonile Rod; capable of reductive dechlorination of 3-
chlorobenzoate to benzoate

Desulfobacula Oval to coccoid cells, marine; can oxidize various
aromatic compounds including the aromatic

hydrocarbon toluene, to CO,; one species
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Archaeoglobus

Archaean; hyhyperthermophile, temperature
optimum, 83°C; contains some unique coenzymes of
methanogenic bacteria, makes small amount of
methane during growth; H,, formate, glucose, lactate,
and pyruvate are electron donors, SO42-, S,03%, or

SO;%, electron acceptors; two species

Desulfobulbus

Thermodusulfo-

bacterium
Ll tﬂ' ) a
ﬂ%pﬂl 2:‘]J§1ﬂﬂi‘3$°1ﬂﬂ‘ﬂ

Desulfobacter

Desulfobacterium

Ovoid or lemon-shaped cells; no spores; gram-
negative; desulfoviridin absent;

if motile, by single polar flagellum; utilizes propionate
as electron donor with acetate + CO, as products;
three species

Small, gram-negative rods; desulfoviridin present;

thermophilic, optimum growth at 70°C

Rods; no spores, gram-negative; desulfoviridin absent;
if motile, by single polar flagellum; utilizes only acetate
as electron donor and oxidizes it to CO, via the citric
acid cycle; four species

Rods, some with gas vesicles, marine; capable of
autotrhphic growth via the acety-CoA pathway; three

species

Desulfococcus

Spherical cells; nonmotile; gram-negative;
desulfoviridin present, no spores; utilizes C; to C,4
fatty acid as electron donor with complete oxidation to
CO,; capable of autotrophic growth via the acetyl-CoA

pathway; two species
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Desulfonema

Large, filamentous gliding bacteria; gram-positive, no
spores; desulfoviridin present or absent; utilizes C, to
C,, fatty acids as electron donor with complete
oxidation to CO,; capable of autotrophic growth via
the acetyl-CoA pathway (H, as electron donor); two

species

Desulfosarcina

Desulfoarculus

Desulfacinum

Desulforhabdus

Thermodesulfor-

habdus

Cells in packets (sarcina arrangement); gram-
negative; no spores; desulfoviridin absent; utilizes C,
to C,,4 fatty acids as electron donor with complete
oxidation to CO,; capable of autotrophic growth via
the acetyl-CoA pathway (H, as electron donor); one
species

Vibrios; gram-negative; motile; desulfoviridin absent;
utilizes only C; to C,g fatty acids as electron donor
Cocci to oval-shaped cells; gram-negative; utilizes C,
to C,4 fatty acids, very nutritionally diverse, capable of
autotrophic growth; thermophile

Rods; no spores; gram-negative; nonmotile; utilizes
fatty acids with complete oxidation to CO,

Gram-negative motile rods; thermophilic; uses fatty

acids up to Cyg
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MPB lalasiou | 41, + CO, — CHy4 +2H,0 -33.9
Homoacetogens ‘181161‘5 Y | 4H, + Ht + 2HCO5" —> -26.2
CH3COO" + 4H,0
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TaguuanBestissamiauasuuaiisaad1afimu (Widdel, 1988)
suaiiSy Qauti- dmsumsuilanlalasiou dmSumsidvlacialalasiou
‘Qﬁ Vinax Km  |VmaxKm HMmax Ky Mmax/Ks
°C  |pmol'gh! | pmol'I'!| Legl-hl| (1) | pmol-r! | L-pmol-h!
uuaniSeSaaamna
Desulfovibrio
Vulgaris (Marburg) | 35 880 1.3 660 nd Saluwy | aluwy
35 79,000 |aluwy| nd 023 | Jaliny | Yaluwy
Vulgaris 37 1,770 1.9 930 Saluwy | dalanwy | Jalaiww
Desulfuricans 37 5,280 1.8 2,930 | daluny | daluwy | Saliww
sp.G11 37 3,300 11 3,000 0.057 33 0.017
sp.PS1 37 3,300 0.7 4,710 | Jaliny | Saluww | aliwy
Lake sediment + S0,2-| 20 | Jaliny | 11 | Jalawy | Yaluny | Salawy | Falaiwy
(freshwater, eutrophic)
uuaiSeadialimu
Methanobrevibacter 35 8,510 6.6 1,290 | Jalaiwy | daliwy | Saluww
Arboriphilus 33 215,000 | Jaluwu| Jaluwy | 0144 | Jaluwy | aluwy
23 Saluny | Yalsiwy | Saliwy | Yaluiny 5 Salany
Methanospirillum
Hungatei 37 4,200 5.0 840 0.053 0.6 0.008
sp.PM1 37 5,400 2.5 2,160 | Jaliny | Saluwy | aliww
Methanococcus 37 Saldwy | Jaluiwu| daluwy | 018 | Jalaww | Faluwy
Maripaludis
Methanosarcina 37 6,600 13 510 0.058 | Yaluwy | Jaluwy
Barkeri
Lake sediment 20 Jalsinwy 47 | Taliny | Saluwy | daliwo | Jalaiww
(freshwater, eutrophic)| 10-14 | Yaluiwy | 1.1-4.1 | Saluwy | Saliwy | Jaliny | Saluwy
Sewage digester Sludge | 33 Jalsinwy 78 | Jaliwy | Saluwy | daluwy | Jalaiww
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nuaisaasaimulumslylalasou (Widdel, 1988)

A FuanIn daaun (nuvaaTua lalasiam)

Desulfovibrio H, + SO4* 2.1;2.9

Vulgaris (Marburg) H, + S,0;3% 4.2
Desulfotomaculum H, + SO4* 1.9; 3.1

Orientis (Singapore I) H, + SO52- 4

H, + S,0,2 4.5

uuANBaa3I9my
Methanosarcina H, + CO, 0.7-2.2
mns N wauuslon H, + CO, 0.5-1.0
Talastaudany
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dszan | asemns anms Ag,
N A
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as1alimunlvezdaniduaservins (Visser, 1994)

=

Aa du A A
! ﬂiﬂ]“ﬁ%ﬁ!ﬂﬂ!!ﬁ%!mﬂmiﬂ

¥iin Ks | Mmax | Mmax/Ks daduit ey | qumigi
mM) | 5y -1y (g VSS*mol'l) )
SRB
Desulfobacter postagei 1.03 2.56 28
Desulfotomaculum
Acetoxidans 0.55 5.52 7.1 36
Acetoxidans 1.44 7.55 7.1 36
Deslufonema limicola 0.55 7.6 30
Enrichment culture 0.10 0.51 5.1 31
Biofilm 0.17 0.015 0.088 3.7 7.5 30
Granular sludge 0.9 0.11 0.12 7.5 30
crushed granular sludge 0.17 0.06 0.35 7.5 30
MPB
Methanothrix
Soehngenii 0.44 0.11 0.25 1.47 7.6 37
Concilii 1.20 0.69 0.575 1.15 7.2 35
Methanosarcina barkeri 0.69 24 347 6.3 35
Enrichment culture 5.60 0.26 0.046 30
Enrichment culture 0.55 0.037 0.067 3.2 7.5 30
Granular sludge 0.9 0.08 0.089 7.5 30
Crushed granular sludge 0.41 0.04 0.098 7.5 30
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(naulagan Visser, 1994)

auanIN Biomass % COD nanenilu oAU Ref.
Y] d
Tolasiouaalla CH,:H,S
Aa Aard A
THIAN Wanyinw 62.5 0.5 1
a afd
X BIAN Wandmw - >0.9 1
ZAIAN aaaadia 0.0 Q0 2
a o d
2z HIAN aanalin 100 0 3
Y v da&
n3a luaiu aanAin 25 3 4
o d
TN ananAn 66.7 0.5 5

1. Yoda ttaznu, 1988; 2. Renzema, 1988; 3. Visser, 1994; 4. Rinzema iaznus,1986

5. Rinzema #ta% Schultz, 1987
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awnsoniyday Ia lauazguugiinmunz auiiganemsniayau Talndife

a &

nuTasmniz lugsgurigiin Isilan $a91AHaNINAABIUDY Visser (1994)
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] v J A A a Jo A A =
WU activity VDITAAAIVDULUANLTY mcwal,wmmzﬂlmmmmifJff%'meu

QU

A Y A = .. c!yd J o a & A A
UM INAIAEINUFIA activity ugﬂuWﬂﬂ%uﬂlmqm‘ﬂgm Wumennsanlu

9
F1AAN WA WilinansznunnguvgiTusau Teian

. Yy =X . = = A
Visser L@asAMY (1993 mmﬂu Visser, 1994) ANHIDINANTSNULUDIVIN

puvnNMIasuulatedansenui U
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ADNILUIUMTFaNATANTU LA

a 9y 1
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(Rittmann, B.E and McCarty, P.L 2001)
wiaqdunid asIn 155y uvay | 0 gann,Yg
didnaseu | drdnaseu | m3uew a (et
Aerobic, Carbohydrate | O, BOD 0.7 |0.49 | N.VSS/n. BODy,
Heterotroph Other BOD 0, BOD 0.6 | 042 | N.VSS/n.BODy,
Denitrifier BOD NOj3 BOD 0.5 |0.25 | n.VSS/n. BODy,
H, NO; CO, 0.2 | 081 |n.VSS/n. H,
S(s) NO; CO, 0.2 |0.15 | n.VSS/N.S
Nitrifying NH," 0, Co, 0.14 | 034 | N.VSS/ N.NH, -
N
Autrotroph NO, 0, CO, 0.1 |0.08 |n.VSS/N.NO,-N
Methanogen Acetate BOD | Acetate Acetate | 0.05 | 0.035 | N.VSS/n. BODy,
H, Co, Co, 0.08 | 0.45 | N.VSS/N. H,
Sulfide Oxidizing | H,S 0, CO, 0.2 |0.28 | A.VSS/ . HyS-S
Autrotroph
Sulfate Reducer | H, SO, Co, 0.05 | 0.28 | N.VSS/n. H,
Acetate BOD | SO4 Acetate | 0.08 | 0.057 | n.VSS/n. BODy,
Fermenter Sugar BOD Sugar Sugar 0.18 | 0.13 | N.VSS/n. BODy,
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A v a d ¢ Y ) 5 A A
13190 6.4 ﬂ‘lﬂ\‘]ﬂﬂﬁ“ﬂ‘lﬁﬂiﬂlﬂﬂfnﬁﬂﬂﬂﬁﬂ'lﬂllﬂﬂuhncﬂf’]]ﬂ]ﬂ%ﬂ\‘lﬂ‘l!ﬁﬂ‘[‘fin‘ﬁuluﬂﬁ

(Henzen,M and Harremoes,P 1983 )

Anadi i APB MPB PRI
Hm Ml 2.0 0.4 0.4
K, un.%of /a. 200 50 -
Y UN.VSS/uN.Blon 0.15 0.03 0.18
K, uN.BoA/Nn.VSS -Tu-1 13 13 2

a Y 4' d ¢ v o d 6 A . A )
19190 6.5 ﬂ'lﬂﬁ'n‘i]ﬁuﬂ'lﬁﬂﬁ"llf’)\‘iﬂ1iflf’)ﬂﬁﬁﬂﬂmﬂﬂu“ﬁﬂﬂigﬁf’)ul!UUﬂ?ﬂ‘Uﬂ]fnﬂ

(Grady,C.P.Jr and Lim,H.C1980)

Anaii M8 %29 Aunae
K -l 0.5-2 1.0
K un.3of /a. 500-2500 1500
Y WN.VSS/un.4led 0.05-0.15 0.1
Kq Jul 0.02-0.05 0.03
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(Grady,C.P.Jr and Lim,H.C1980)

PHAVOIA101HS Yg (n%’mmaﬁ/n%’wﬁaﬁﬁgnﬁﬁﬂ)
am3lulaasn 0.35
Tusau 0.20
ZAWIAN 0.032
WIoNodIUN 0.037
d7lnsn 0.058
Talasiou 0.030
Touatu 0.038

=

d' ' d A Aa dJdov = AAa ¢d o d
M1319% 6.7 Meaa (Y) ﬂl@ﬂ!!ﬂﬂﬂ!iﬂiﬂ?“ﬂ“ﬁmwﬂ, !!Uﬂﬂ!iﬂ’iﬂ?“ﬁ“ﬂﬂ!ﬂﬂ‘i!!az

nuanGaaaimulumslylslasou (Widdel, F 1988)

Uszinnuunnise uviaanaanu | ga (05 Tua lalason)

Desulfovibrio Hj + SO4% 2.1;2.9
vulgaris (Marburg) H, + S,03% 4.2
Desulfotomaculum Hj + S042- 1.9;3.1
orientis (Singapore I) Hj + SO32% 4

H, + S,032" 4.5
Methanosarcina H, + CO, 0.7-2.2
barkeri strains
Other H,-utilizing H, + CO, 0.5-1.0
methanogens
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M3197 6.8 MALN Ly 1z K¢ N157U501a8Sam Soon PALNS trazaaz (1991)

a S A d' v
FUAVBIUANLISLUASNNIVOIVD A Hm K

(®au) | (un./a.COD)

nuaiiSeasansa luiuszive (Acidogens)

Hill and Barth (1977) 0.4 150
Denac et al. (1988) 1.2 140
Zoetemeyer et al. (1982) 7.2 22

S A Y a
UUANIIYAINNBEBIAN(Acetogens)

Lawrence and McCarty (1969) 0.31 48
Heyes and Hall (1983) 14 250
Heyes and Hall (1983) 1.2 330
Gujer and Zehnder (1983) 0.155 246

Acetoclastic Methanogens

Hill and Barth (1977) 0.4 25
Denac et al. (1988) 0.34 237
Ten Brummeler et al. (1985) 0.45-0.72 320
Lawrence and McCarty (1969) 0.24 356
Smith and Mah (1978) 0.60 320
Gujer and Zehnder (1983) 0.34 165
Lawrence and McCarty (1969) 0.39 180

H»-Utilising Methanogens

Shea et al. (1968) 1,06 9

Denac et al. (1988) 1.40 0.6
Gujer and Zehnder (1983) 1.40 0.6
Kaspar and Wuhrmann (1978) - 1.26
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NageluduaasarsHan1eq (Grady, C.P.L. Jrand Lim,H.C 1980)

gumnsa Wy (@371 K nUIBU9 K
nglaa 0.31-0.77 11-181 | un/a. ¥l
nglaa 0.69 26 un./a. ¥lof
nglaa 0.18 - -
nglaa - 133 un./a. Dlof
nglaa 0.36 103 un./a. 1o
nglna 0.38-0.49 11-29 | un./a. nglaa
nglaa 0.35 8 un./a. nglaa
uanlng 0.20-0.53 33-55 | un.J/a. uanlaa
WISUN (Skim Milk) 0.10 100 un./a. Uof
W1aUN (Skim Milk) 0.12 110 un./a. 3loa
ylasa 0.28-0.55 6-17 | un./a. nglaa
NIANGAINN 0.59-0.78 4795 | uN/a.nIANGAINN
HDIU (Serine) 0.43-0.54 30-50 un./a. Serine
1INy (Peptone) 0.26 109 un./a. ion
i Inu - 296 un./a. ilod
NINVZBAN 0.29-0.36 41-47 | un/a. NIABZBAN
NIANIONDDHUN 0.37-0.38 6-7 un./a. NIADBAN
vindadaiiln 3.0 300 un./a. iled
Vndedumaea 0.50 355 un./a. 1l
sinderlondon 0.29 86 un./a. Dlod
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Sulfate Reducers
Desulfovibrio
vulgaris (Marburg) 35 880 1.3 660 | luwy | Taiwn | laiww
35 79,000 Taiww | Tawn | 023 | Tawwn | laww
vulgaris 37 1,770 1.9 930 nd | Tuwy | Taiww
desulfuricans 37 5,280 1.8 2,930 | nd | Tuwy | Tawnw
sp.(G11) 37 3,300 11 3,000 0.057 33 0.017
sp.(PS1) 37 3,300 0.7 4,710 | Tuwy | Tawy | laiww
Lake sediment + SO,2° | 20 Tainy 1| awy | laiww | lwe | Tawe
(freshwater, eutrophic)
Methanogens
Methanobrevibacter 35 8,510 6.6 1,290 | Taiww | Taiwy | Naww
arboriphilus (AZ) 33 215,000 | laiwy | ldwy | 0144 | Niwy | lauww
23 Tainw Taiwn | Ty | iy 5 Tainww
Methanospirillum
hungatei (JF-1) 37 4,200 5.0 840 0.053 0.6 0.008
sp.(PM1) 37 5,400 2.5 2,160 | laww | Taiwn | aiww
Methanococcus 37 Tainw Taiwn | Taiww | 0a8 | Taiwwu | laiww
Maripaludis
Methanosarcina 37 6,600 13 510 | 0.058 | Maiwy | laiww
barkeri(MS)
Lake sediment 20 Tainy 47 | Mwy | Maww | ldwe | Taiww
(freshwater, eutrophic) | 10-14 Taiww 1.1-41 | aww | laww | aiww N3in
Sewage digester sludge 33 Tainw 78 Taiwy | Taiww | Taiww Tainww
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