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Complex Polymers

(Carbohydrates, Proteins, Lipids)

Monomer and Oligomers

(Sugar, Peptiles, Amino acids etc.)

Organic Acids

(Alcohol and Long chain fatty acid)

Acetogenic | Bacteria v
Acetete
Hydrogenotrophic Acetoclastic
Methanogens Methanogens
Sulfate Reduction
Sulfate Reduction

S H,S+ CO,

AMsznou 1-2 nszuaIuMssesdalsn19 TN muuL 1501

N11: Aaulagnn Boonapatcharoen, 2003 Lai& Speece, 1996

Sulfate Reduction

Hydrolysis

Acid Formation

Methanogenesis and Sulfate Reduction
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Fats' ——— Long Chain ™
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Fatty Acid
Alcohols
Glycerol

Aldehydes Methane

Bacteria

Proteing —————p Amino Acid

Ketones Carbondioxide

Shot-Chain Peptides Ammonia Water

Carbondioxide

Hydrolyt:
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Acid-formingﬁacteria
Methanogen%cteﬁa

Polysaccharidle —— Monosaccharides
Disaccharides )

Hydrogen

Water j
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| CH,CH,CH,COOH + 2H,0 ———— 2CH,COOH + 2H,0 3

Butyric Acid Acetic Acid
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s + 20" — H,S ©

j Ion Sulfide Hydrogen Ion Hydrogen Sulfide
- HS - HS + H (10)
i Hydrogen Sulfide Ion Bisulfide Hydrogen Ion
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4H, + SO, —_— S + 4H0 (11)
Hydrogen Sulfate Ion Sulfide
2- 2-

CH,COOH + SO, —_— S + 2COo, + 2HO (12)
Acitic Acid Sulfate Sulfide (ion) Carbondioxide

CHCH,COOH + 2H,0 ——> CHCOOH + 3H, + CO, (13)

Propionic Acid Acitic Acid  Hydrogen Carbondioxide

. CH,CH,COOH + 0.75 SO42- —— CH,COOH + 0.75 s© + Co, (19
Propionic Acid Sulfate Acitic Acid  Sulfide Ion Carbondioxide

i CH,CH,COOH + 17580, ———— 1758° + 3CO, + 3HO0 (15

Propionic Acid Sulfate Ion Sulfide Carbondioxide
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FUATIZHN OLR 11171 120 nn. B 1eA/AV.0/5% HRT #1 5025 Juwui1# HRT 5 Ju

v
ilszaninmmsiivad TeAazawiii (FCOD) gedleiovas 98

nmyseneuii 1-6 g‘iJl.meﬂumﬁ'»&ﬂﬁmmﬂ%’mmﬂunuur»iur'%u

HUWINA : (A) Single Gas Headspace (B) Individual Gas Headspace (C) Vertical (D) Horizontal
(E) Hybrid with Settling Zone (F) Open Top (G) Enlarged First Compartment
(H-J) Various Packing Arrangements (H) Up-Comers (I) Down-Comers (J) Entire Reactor
Key : W= Wastewater B= Biogas E =Effluent S =Solids

ﬁm : Barber and Stucky, 1999
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¥) BAFINITLUITNNA158UNIE (Organic Loading Rate ; OLR)
@ =y 0o @ :‘ =1 1 1 - =y &
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f) qamqﬁ (Temperature)
1 = a 9 9 a oty ad 1
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o a o . . iy

o3 luAanuunNiSy (Thermophilic Bacteria) (Rittmann and McCarty, 2001) Aauaaslunmisensy
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Gray (1989) W10 $2egaunglifi TeWandiusregumgiifivangaudy
4 o L4 o ¥ y [y a A
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[] t 4
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o o’;’ 1 = o 3 ) =
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v 1a J ° ' Al o a a P " a
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=Y

a ¢ 1 a 1 o a Y
yaunsdnquuaansauaz MPB lusiranin Tasdasimsnanmadinmezanaulogungi

“

anas aauaaslunmilsznoun 1-8

Psychrophile, ‘c_f Y

l;::..:: | i g

g Ier 4 O LY i
" Temperature, °C

ada 1 o °

= a “ o
mwilszney 1-7 vavesgungiinlidesasimamanuuazinsyAu lnvesaunsd

17 : Rittmann and McCarty, 2001

fe »e >

Gas production

Temperature ( )

o

] 1 d
amilsznev 1-8 wavesganginiidesasimsnaanisdinmlussuuihimiudouny
130nm

111 : Gray, 1989
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o ¢ o P =% a o o
Tl'lﬂﬂ‘liﬁﬂ‘ﬂ‘l‘l]‘ﬂ\i FUNIBU IANUA (2549) ‘Vll‘lJﬁU‘lJmU‘Uﬂi&’d‘ﬂ‘ﬁﬂ?ﬂﬂﬁﬂ‘mﬂ

=

y v [
ThideTssnuadainiuhdudiu52uy Anaerobic Sequencing Batch Reactor (ASBR) figaingil
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qungiigesziindasimstesaniumsdunid uazifadnssumeluradydunidge odnlsd
' ad a o v s Ao as A d .4
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fovaz 7547 way 82.07 MUFIAY FIANINAISANYI1VOS Langenhoff and Stuckey (2000)

{ o o o oy [ o n’l’ LY °_ o
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¥
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Y

o o w o a 4 a dy 0w a Aa
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N1 : WA FINAINT LazAME, 2548
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) AaNINAN (Alkalinity)
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+

[Alkalinity] + H ——————— [HCO,] + 2[CO,”1 + [OH] (16)

Hydrogen Ion Bicarbonate Carbonate Hydroxide Ion

) ANABINIIAIIOIMII (Nutritional Requirements)
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UszdnTnmgaga (Gray, 1989)
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¥) anuilufiy (Toxicity)
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2) wonluily (Ammonia) HAVINMIAAWAvRTUSAY  uazfaIn
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RCHNH,COOH + HO —————» RCOOH + NH, + CO, + H, (17
Protein Carboxyilc ~Ammonia Carbon Hydrogen
Acid dioxide

+ €0, + HO ———— NH, + HCO, ' (18)

onia Carbondioxide Ammonium  Carbonate

o $ 3 o w
gt 1-3 wow Tuedle Tu Tnsuniinodessuutinia 1¥eme

uouTudlo (un/a) HONSENUABIZUY
50-200 Pinadfinemne
200-1,000 Filiifanaidy
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WINAI 3,000 Hunivlnense

: McCarty and McKinney, 1961
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Bormald (Chenger al, 2007)
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: 'Barber and Stuckey, 1999; “Nachaiyasit and Stuckey, 1997a and b; *Langenhoff ef al., 2000;
4Uyanik, 2003; *Sallis and Uyanik, 2003; 6Wang et al., 2004 "Bell and Buckley,
2003; *Manariotis and Grigoropoulos, 2002; *Faisal and Unno, 2001; “Baloch and
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Effluent Reactor

Influent OLR COD
Recycle volume s Reference
COD (g/1) (kg/m’.d) removal (%)
ratio (R) Q)
0 13 8 2.07 93 Bachmann et al., (1985)
1 10 4 4.94 97 Nachaiyasit and Stuckey, (1995)
2 10 4 5.18 96 Nachaiyasit and Stuckey, (1995)
3 13 8 342 91 Bachmann et al., (1985)
5 13 8 5.76 77 Bachmann et al., (1985)
6 13 8 6.83 75 Bachmann et al., (1985)
9.6 13 8 11.01 68 Bachmann et al., (1985)
13.8 13 8 17.62 60 Bachmann et al., (1985)

W1: AnL1lad91n Barber and Stuckey, 1999
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