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SYT] High H; partial pressure
[ HAc + CO; + H:

[1.25 CH. + 1.75 €O, + 0.5 H;0]

v
[1.75 CH. + 1.25CO; + 1.5 H,0]

-
1 33 uamanstessateenuthneleianioz Low uas High

hydrogen partial pressure [47]
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{Adapted from Vogels et al 1987 and Jones et al., 1987}

Species Maorphology Substrate Opimal Optimal
Temperature pH
\\l/ (‘c)
ME A ERIALES
FAMILY I. Methanobacteriacess
Genus |. Methanobacterium”
. alcaliphilum 37 7.0
M .bryantii 3730 7.0
i formicicum 3745
M.ivanovii 45
M.thernoaggregans 65 70756
7585
M.thermoaufbtrophicum — Long rods to H2/C02 65-70 7276
filaments
M. thermoformicicum Rods H2/C02, 55
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AT 31 ugmanruLinlrsnresuuAGEREanTI ( sia )

Species Morphology Substrate Opimal Optimal
Temperature pH
(‘c)
M.uliginasum Long rods HZ/Co2 40
Mwaolfei Rods H 2 5565 7075
Genus Il. Short radS ”
Methariobrevibactsr — ../—J-li
M.arboriphilus 02 37.39 758.0
Family Il. Methanothermaces
Genus |. Methanothermus
M fervidus 83 65
FAMILY |. Methanococcaceae
Genus |. Methanococcus
M .zeolicux !
M.deltae soiercoce HZCOZ - 37

M frisius

ﬂUEJ'J'VIEIIWWEﬂﬂ‘i

n’:athyiarmnas

oy o a\Tﬂ‘iﬂJ umqwﬂwa
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Species Morphology Substrate Opimal

Optimal
Temperature pH
(c)
M.junnaschii Irregular cocci H2/CO2 86 6.0
M.maripaludis Regular 1l I*. 2539 6872
irreg|
M.ﬂ‘lerﬂmiithﬂtmjihim.ls G5 6575
M.vannieli 36-40 7.09.0
Mvoltae 2540 6.7-74
irregulz fﬁr" ,u
FAMILY |. Methanomicrobia l ae
Genus |, Methanomigroblum ¢ &
ﬁumawwmm
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ANTRIN 31 usmanswilrsnesanuARGenuaniing ( s )

Species Morphology Substrate Opimal Optimal
Temperature pH
(’c)
Genus Il. Methanogenium
M.aggreans Ireguilar cocci s B0; 35
M.bourgense 37
M.cariaci 20-26 6873
M. fritonii 57 7.0-75
M.marisnigri Ireguiar cog _;ﬂ"‘ 73 J 7 ? 20-25 6.266
M. olentangyi guls a7
M.tatii ﬁ gular to 12/C0: | 3740 7.0
M.thermaophilicum Irregular cocci H2/C02, o 7.0
Mwolfei . 1 Imegular coci H2/C02,
formate
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Species Maorphology Substrae Opirnal Optimal
Temperature pH
(‘c)
Genus lll. Methanospirillum
M.hungatei Regular cuanad® ' / 30-40 6674
rocls 1o /
FAMILY Il. Methanosarcinacesae
Genus |. Methanosarcina
h.acetivorans 3540 6570
M .barkeri 540 7.0
forming = AJ
Y |
M.mazei ﬂ u w H "I n ‘i 6.0-7.0
par.:kets
very slwuh-' or nm
.thermophila Irregular cocei, H2/CO2 , 50 6.0-7.0
forming IMethanol,
aggregales methylamines,

acetale
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Species Morphaology Substrate Opimal Optimal
Temperature pH
(°c)
Myvavuolata Irregular cocci, . Hzco2 40
forming SN | =ghagol,
v k___ ‘I )t /_’P/./ }T

Genus |l. Methanococcoides
M.methylutens ' 3035 7075

Family lll. Methanoplanaceas

Genus I
Methanoplanus
M .endosymbiosus

M.limicola

AR TN INE A E

filaments
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Species Moarphology Substrate Opimal Optimal
Temperature pH
(c)
M .soehngenii a7 74-78
M.thermoactophila G5
Order and family not assigned
Genus Methanolobus
M tindarius 26
Genus Halomerthanococcus!
M.mahi 35
GenusMethanosphaera
M,sladmwlme : a7
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INADH ~ —> 2NAD + 2H, A2)
J - -x ) J B - “.'f
Fagumsi @ saiatuldnsuving H, sansoviieansanssiuld A saunng

F-9 : 3 J a 13 ; i "G
@) szifinauldfisadia hydrogen partial pressure HAMAY (EBEINGT 107 UTTENNIA, 147 )
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2CH,CoA + 2ADP a)

dazaugums® (1), ¢ s A cWlijizaaniswmin (Fermentation)
ﬁﬂwmnw'{mﬂnﬂ 0 |

CgH,,0, + 2H,0 +MADE + 4ps =5 13CH. CO, + 4H, + 4ATP ...6)
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auwiilifen hydrogen partisl pressure iiAngavinli NADH Tigwnsoilamldes H' musunig @)
fiesan H, biswnsoviieanlanngzin i wunfiGestinbistaiomdsfannianistug e
989 NADH A8au  ielhlffenmewinannsosniiudalllé Tnemsliiinssialfisen
fipauesl ua:'li’nﬂuﬂﬁ"mmmuq’lumnﬂgﬂu NADH 1Ty NAD' wazwiritmiauldens

naatngAnlviilunsatnsfieatingunsadinlh NADH Uamlden H lidsaans

CH,COCOOH + 2NADH + ADP 4# 3> CH,CH,COOH + 2NAD" + ATP + H,0

AN .48
sziudngalugin 1 Tua -lu._.\ NADH & 2 Tua wsidadinglngin
wianagan 1 ua ﬂqq:qnﬂ NGaae il CF Col makalni #aaaunng
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M3 32 uamd s i@ ldreIn UASE riewdauiienen 1990 35]

Wastewater Number of UASBs UASB-volume (m”)
Alcohol 20 52,000
Bakers' Yeast 5 9,900
Bakery 2 347
Brewery 30 60,600
Candy ‘2 350
Canneries 3 2,800
Chemical 2 2,600
Chocolate 285
Citric acid 6,700
Coffee 1,300
Dairy and cheese 2,300
Distillery b 24,000
Domestic sewage / 3,200
Fermentation 750
Fruit juice 4 600
Fructose production F 240
Landfill leachate 2,495
Paper and pulp 67,197
Pharmaceutical 400
Potato processin 25,610
Rubber ' ; 650
Sewage sludge lig ; .5l 1,000
Slaughterhouse s ‘ ‘ as50
Soft drinks 1,385
Starch (barley, corn, 33,500
Sugar processing 23,100
Vegetable and fruit 2,800
Yeast 8,550
Total 339,609
Source atioh by the Netherlands
288) and

Agency !nr -. :"‘ information from
Biotim, Gb Biothane International, &
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