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Kuakool Boonyee 2009: Biogas Production Using Anaerobic Process from
Wastewater of Modified Starch Production Plant. Master of Engineering
(Environmental Engineering), Major Field: Environmental Engineering, Department of
Environmental Engineering. Thesis Advisor: Assistant Professor

Mongkol Damrongsri, Dr.Ing 118 pages.

According to the energy crisis that affected is the world economic problems and
directly to Thailand industry, therefore the research for energy development is mush were
important, the purpose of this research is to find out the appropriated condition for biogas
production using complete-mix anaerobic digester for modified starch wastewater. The study
use reactor volume 13 lit, influent COD 4,400 mg/1 and high chloride at 7,250 mg/l varied the
Organic Loading Rate (OLR) at 0.40, 0.59, 0.8 and 1.0 kg COD/mS.day. The OLR were
controlled by influent flow rate at 0.82, 1.22, 1.64 and 2.05 1/day hydraulic retention time (HRT)

at4.4,5.5,7.4 and 11 day.

The result study in non pH controlling contain indicated that the biogas production
occurred at OLR 0.4 kg COD/m3.day which produced biogas of 0.54, 0.55, 0.47 and 0.52 m3/kg
COD removal respectively, at Standard Atmospheric Pressure and room temperature. The
biogas contained 70, 62, 41 and 34 methane. The COD removal efficiency for this condition

was 89%, 73%, 66% and 62%. The ORP are -421, -416, -409 and -404 mV respectively.
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Na' 100 - 200 3,500 - 5,500 >8,000

K 200 — 400 2,500 — 4,500 >12,000

Ca”' 100 - 200 2,500 — 4,500 >8,000

Mg 75-150 1,000 - 1,500 >3,000

d‘ o 1% 2 v o 9
nyn . L@ﬂfﬂ’iﬂi%ﬂ’e‘)"uTﬂﬁx‘lm‘iwwL!THaﬂqmI?Jﬂ’e‘)‘U'ﬁmm%ﬂ‘ix‘]ﬂﬁuwu‘ﬁﬂ’smg

MUMFTININ (2549)

a a 9 . d‘ L] [} d‘ a d‘

WHYDIB0OULINAINITNAAAI IR (Antagonism) 1HoogTMAUTIAOU TulSuad
MINTAY (¥ WHYDY Na_ UAnududu 3,500 mg/! ansailianasld drluszuudl Mg™
uay Ca” AVANUTUIUDGTZNIIN 50-1,000 mg/l ualunasanuimdeouuriag il
A I a Y d? A (L 1Y) . A A I a a
minanuduiylduniudioogiouny  (Synergism) msaaniomuanuiuiuvesdoou

VINUADZTA AAULETAL IANNAITIN 3 Lag 4
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Vni"N‘ﬁ 3 MINANUYUNBYDIDDDULARTHA

a A d a
ooUNIIUNY

a a < a
poouasuANMIUNY

Ammonium (NH“)

Calcium, Magnesium, Potassium

Calcium (Ca2+)

Ammonium, Magnesium

Magnesium (Mg2+)

Ammonium, Calcium

Potassium (K)

None

Sodium (Na+)

Ammonium, Calcium, Magnesium

nn Kugelman and Chin (1971)
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poouNuNY

a I a
9p0UAAA NN UNY

Ammonium(NHM) Sodium

Calcium(Ca2+) Sodium, Potassium

Magnesium(Mg2+) Sodium, Potassium

Potassium(K)) Ammonium, Calcium, Magnesium Sodium
Sodium(Na+) Potassium

A Kugelman and Chin (1971)
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WUUIN NULDY linvewy
Cadmium (Cd2+) Arsenic (As) Aluminum (Al)
Chromium (Cr%) Iron (Fe) Cobalt (Co)
Copper (Cu2+) Manganese (Mn) Molybdenum (Mo)
Lead (Pb2+) Mercury (Hy) Selenium (Se)
Nickel (Ni2+) Silver (Ag) Tin (Sn)

Zinc (Zn2+)

131 : USEPA (1981)

Y Y v o A o o o _ v
ﬂ1§1\‘1ﬁ 6 ﬂ']’]lllfllllellu"ll@\‘lTaﬂgﬂ‘L!ﬂﬁﬁ'lll'lﬁﬂfJUfNﬂ’lﬁﬂ’l\?’luﬂlﬂﬁigfﬂrﬂfﬂ'lrﬂﬂ!L'U“]J]lfl"t’]'lﬂ’lﬁ

Tavigniin

AMMTNYY (mg/l)

Arsenic (As)
Cadmium (Cd)
Chromium (Cr%)
Copper (Cu)
Nicke 1(N1)

Zinc (Zn)

0.05to0 1.0
0.01 to 0.02
1.0to 1.5
0.5t0 1.0
1.0t0 2.0
0.5t0 1.0

A Mignone (2005)
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M319n 7 Mmyazanvedlangminluszuudainuuu1iomea

- ANUTUTY jupumsazanveTanzminlussuuinia
Ysmams . ”
5 - voslavienin w31 (mg/)
Tanegwin 1A —
Tuszuw Tuensnly Extra Intra
(mg/l) luarsazane p
(mg/1) GEAGRENTY Cellular Cellular
Chromium | 1,200 (P) 41-158 0.065—0.11 10-97 0.20 - 0.35 25-120
(Crﬂ) 500 (S) 53-412 0.065 -0.20 10-156 0.09 -0.14 35-224
100 (S) 57-106 0.065-0.10 18-33 0.10-0.14 34-80
Chromium 1,200 (P) 49 — 232 0.065-0.25 3-55 0.14-0.18 48 - 91
(cr’ 500 (S) 49 -274 0.065 — 0.65 13- 146 0.09 - 0.14 30126
100 (S) 46 — 84 0.065 — 0.065 1-23 0.09 - 0.14 34-72
Copper 1,200 (P) 5-31 0.036 — 0.036 5-34 0.05 - 0.07 6-20
(Cuw) 500 (S) 4-42 0.036 - 0.036 448 0.05-0.12 618
100 (S) 4-9 0.02-0.03 7-12 0.10-0.17 9-10
Nickel 1,200 (P) 5-31 0.12-0.42 2-23 0.04-0.26 3-10
(Ni) 500 (S) 4-42 0.14-1.22 1-31 0.02-0.23 2-8
100 (S) 4-9 0.12-0.53 2-6 0.05-0.11 1-3

Hidetia) (P)- Pulse feed (S)- Step feed

A Mignone (2005)
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Y 9 v A A A 1 Y 9 ~ a 9
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= [ 3 Y] Yy A z; 1 o Y ~ Z 1
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Ammonia Stripping wuau

a o 3| a = a
AT N 8 izﬂ‘]Jﬂ’J"liJL‘]JHWHGUi’NLL@NIllluflll@@ﬂu

wonTuiielulasau, NH, - N (mg/) NANTENUADITLUL
50 — 200 suanemung
200 — 1,000 da'liinanada
1,500 — 3,000 Sududuilelin pH qana1 7.0
I A
>3,000 Wuny Taeasa

fn McCarty (1964)

Fala (S0,”)
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ReducingBacteria, SRB) 151 Desulfovibrio, Desulfotomaculum Lﬁ]?illjla‘]_liﬁllg]}a nuanizely
v o - <3| v v A @ { < o J {
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UATen AG’ (k1)
1.4H,+80,"+H  —  HS +4H,0 -152.2
2.4H,+HCO, +H  — CH,+3H,0 -135.6
3.CH,COO + SO, +H — 2HCO, +H,S -47.6
4. CH,COO + H,0 —  HCO, + CH, -31.0
5.4CH,CH,CO0 + SO, — 4CH,COO +4HCO, + 3HS +H' -150.6
6. CH,CH,COO + 3H,0 —  CH,COO +4HCO, + H +H, -76.1
7.4CH,CH,COO + 12H,0 —> 4CH,COO +HCO, + H +3CH, -102.4
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- a3 Mavu (Upflow Liquid Velocity: ULV)
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- 93 11aUA3 (Weir Loading Rate)
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131 : Peavy (1986)
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M1 12 Auavtianumennuazniivesnsiimu

Chemical formula

CH

Molecular weight

Boiling point at 14.696 psia (760 mm)
Freezing point at 14.696 psia (760 mm)
Critical pressure

Critical temperature

Specific gravity

Liquid (at-263.2°F(-164°C))

Gas (at 77°F(25°C) and 14.696 psia (760 mm)
Specific volume at 60°F (15.5°C)and 14.696 psia (760 mm)
Calorific volume at 60°C(15.5°C) and 14.696 psia (760 mm)
Air required for combustion ft3/ft3
Flammability limits
Octane rating
Ignition equation
Combustion equation
O,/ CH, for complete combustion
O,/ CH, for complete combustion
CO,/ CH, for complete combustion

CO,/ CH, for complete combustion

16.042
-258.68 °F (-161.49°C)
-296.46 °F (-182.48°C)
673.1 psia (47.363 kg/em’)
-116.5 °F (-82.5°C)

0.415

0.000658

23.61 ft3/Ib(1.471 1/gm)
1,012Btw/ft’(38,130.71 kj/m’)
9.53

5 to 15 percent by volume
130

1,202 °F (650°C)
CH,+20, — CO,+2H,0
3.98 by weight

2.00 by volume

2.74 by weight

1.00 by volume

A Polprasert (1982)
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ajtwanmsnaassludiui 2 Umsarugua pH > 6.8

A~ A a - Iy (A 1 A Y d? 2KX o

1. LllE]iJﬂ15L‘W3J“]Ji§J1m Alkalinity °1u53uﬂwuﬂ5mmumm1 VFA wgﬂaﬁwumm
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a a A A Y A 9 = 1 A o A

Li]'iillul@]Uiﬂ%ﬂﬁllﬂﬂﬂliﬂﬁﬂﬂﬂmuqﬂ (pH = 6.8-7.2) HINTNAADIFIUN 2 WUNAURNAY pH
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[ 1

8491/975819 OLR = 0.40 kg/m’.day HAAGIUILHI1 CH,:CO,cetc. TABIRABMING 70:28:2

8491/97581M OLR = 0.59 kg/m’.day UdAeIUIEHIN CH,:CO,zetc. Tmasmiiy 62:36:2

841/75819 OLR = 0.80 kg/m’.day NdAeIU3HI1 CH,:CO,zetc. Taamasmiiy 41:56:3
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5. ATORP IussuuTA IUEI9 42143, -416+4, -410+8 1A -405£10 mV VDINI

Y o w < A a A 1% aaan A 1A
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Y 2
%

1 . A (% 2’ a A A
7. A1 F/M ratio ‘Vll,“rTlﬂ$’ﬁ3Jﬂ“]Ju%’ﬁﬁ]'ﬂiﬂﬂWﬂﬂWiﬂ@aﬂﬁiuﬂSQUﬂa 0.3
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MTEUINTN N2 LAAIHANITITADI A 9 NIMITRTIEH veedal§ATeiill

OLR =0.59 kg/m3-day
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MTHUINTN N6 LAAIHANITILADIAN 7 NIMITRTIEH veedal§ATeiill

OLR =0.59 kg/m3-day

M ORP Temp pH Biogas Ratio Biogas

-416.36 36.17 7.23 62% 36% 2% 3.52
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MIHUINA A7 LAAIHANITITADI AN 9 NIMITRTIEH veedal§RTeiill

OLR =0.80 kg/m3-day

M ORP Temp pH Biogas Ratio Biogas

-409.73 35.07 7.18 41% 56% 3% 3.63
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MTHUINT N8 LAAIHANITILADIA 9 NIMITRTIEH veedal§ATeiill

OLR =1.00 kg/m3-day

M ORP Temp pH Biogas Ratio Biogas

-404.55 35.11 7.18 34% 63% 3% 4.68
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