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Abstract

The objective of this research is to study the effect of mixing on anaerobic digestion,
biogas production and swine wastewater treatment in pilot scale. Four sets of experiments were
performed using swine wastewater feed and gas began to fill up 100 liters of water a day in the
different mixing 2, 4 and 8 times a day (30 min/times ) and (control) unmix were performed in
1000 liters bioreactor .Bioreactor ware started up by swine wastewater 6 liters, and operated
biogas produced. After that, swine wastewater was feed to all reactors 1liter per day throughout
experiment. The parameters of gas production, the COD, pH, SS, VSS and methane content were
analyzed. The results showed that reactor with 8 times mixing had highest COD removal of 79.3
% and averages of biogas production of 202 liter per day, the methane yield average of 80.6%.
The results confirmed efficiency that the mixing had affected to biogas production and swine

wastewater treatment efficiency.

Key words: Anaerobic Digestion, Mixed tank, Biogas, Swine Wastewater
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Microorganisms
Organic Matter » CH,+CO,+H,+NH,+H,S (1)

4. N3TVIUM LU 1SN (Anaerobic Digestion)
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Suspended organic matter

Hydrolysis

Soluble organics

Acidogenesis

Volatile Fatty Acids
]
Acetlc:?i:lid r Acetogenesis g ;H?i 3
k- e — CHd + CDE = LI \

Methanogenesis Methanogenesis

M 3 nszuIUMsHouL 1sin

3: Lise, et al., 2008
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Cellulose, Cellobiase, Xylanse, Amylase

Polysaccharide » Monosaccharide 2)
Protease

Protiens » Amino Acids 3)
Lipase

Lipids »  Fatty Acids, Glycerol  (4)

4.1.2 9% 1ASIUEH (Acidogenesis)
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4.1.4 M luusea (Methanogenesis)
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Methanogenic Bacteria

Acetic » Acid Methane + Carbon Dioxide (5)

Methanogenic Bacteria

Hydrogen + Carbon dioxide —————» Methane + Water (6)
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= 4
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~ 4 A Aa A 4
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= 4
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@ { a J w
8. niagaiiniuTuNHaNFanesTama
a Aa A 4
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% 4
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Y
14. vl
15. rsazaenasg i Iydaew InTesama 0.0250 Tua / av.aw.
16. Sodium Hydroxide 32 %
17. Mixed Indicator
18. 1992918 Boric Acid 4%
19. Mixed Catalyst

20. Hydrochloric Acid 0.05 ¥
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Jovhdu  dnounyiides  pH SS COD BOD TKN
(M) (mg/1) (mg/1) (mg/dm3) (mg/L)
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CEITLY 200 72 1380 3200 1920 642.9
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ideyan lavinnmisdisdsumveudeiinatulunawisuezihunldlunis
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3

d' 9 a =
MATNN 9 VDYAUATISHUEY

mnimeinimsnsieia ety uviasdoyatindy
pH > 72
BOD mg/l. 5,000
COD mg/l. 7,000
SS mg/l. 368

TDS mg/l. 5,600




SNSRI
qmauﬁ’ﬁmm%ﬁa
anszuuthiainde
BOD;, 20 mg/l
SS 100 mg/ 1
8951015 Mia 100 1/day
ananiAveshide
nowgszuvindanuylseime
BOD, 5000 mg/l
CoD 7000 mg/l
CODs 6,000 mg/l
VSS 1500  mg/1
SS 550 mg/ 1
TSS 750 mg/ 1
8951015 Mia 100 1/day

Temperature 25

°C
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‘iljﬂﬁ1?i1!ﬂ11—!ﬂ1if’)®ﬂl!‘ﬂll

y 0.08 gVSS/g COD

kd 0.03  gVSS/g VSS day

Lorg 1 kg sCOD/ m3.day

um 0.25 g VSS/g VSS.day

fd 0.15 g VSS celldebris/g VSS biomass decay
Ks 900

COD/TSS ratio 1.8

Reactor volumn effectiveness factor = 85 percent

1. Sunasunniivas

Anacrobic Tank (1 gnINANINAT)

A% QSo/ Lorg

0.1 ms/day x 7,000 mg/1/ 1 kg sCOD/ ms.day

= 0.7 m’



T9/51nas1e v 1 gRuARLAS
A3290USAIINMT Al A = Qi
3.14=0.1m’/v
v = 0Im/(3.14m x 8 hr)

v =0.004 m/hr

2. MIUHITZEZINNNDNUAZNO
Mrualszansmnmsindariugemou 75 %
QG um Se - kd '

(Ks +Se)

0.2 x 1000 - 0.03 "

900 +1000

13.29d

Design with safety factor 1.5

SRT = 19.94d
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5110 TSS 7 launsogesaate’ld =0.2x 550
=110 mg/l
So—-S =7,000-1,000-110x1.8

= 5,802 mg/l

Px,tss = QY(So—-S)/(1+kdSRT)0.85
+fd kd QY( So— S )SRT/ 1 + (1 +kd SRT ) 0.85
+Q (Non degradable TSS)
= 0.1 x0.08 x (5,802) / (1+0.03 SRT) 0.85
+0.15x0.03 x 0.1 x0.08 x (5,802) SRT / (1+ 0.03 SRT) 0.85
+0.1x 110
= 34.18 +30.66 + 11

= 75.84 g/day

15110518 N@8IMT = Px, tss SRT / Xtss

MUUA Xtss (AL 2500 mg/l

\Y% 75.84 g/day x 19.94 d /2500 mg/l

0.61 Qﬂ‘U1ﬁﬁ'L§J¢li
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3. Methane gas production
At 25 C, CH, the volume of methane is 0.2 m’/ kg COD

Total CH, production rate =0.2x5,802x 0.1

=116.04 I/day
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AMNAN Lae pH

d' 1 o/ ao’ =
MNN 19 YBNNUTY

a = 75 o 7 X g
M990 10 Wami’Jmiwwmmﬂmﬂﬂﬁuqmmmﬁu

sideagns
COD (mg/l) 7200
BOD (mg/l) 4080
pH 72
SS (mg/1) 1335
VSS (mg/1) 1150

alkalinity (mg/1 as CaCO,) 1480
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1% gj = SJ-Q' 9 v @ Y (% g’J d[ 1
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