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Potential for Centralized Biogas Production by Co-Digestion of
Industrial and Agricultural Organic Wastes

in Khao-Roop—Chang City Songkhla Province
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Potential for Centralized Biogas Production by Co-Digestion of Industrial and

Agricultural Organic Wastes in Khao-Roop—Chang City Songkhla Province

Noppodon Podkumnerd Somboon Prasongchan1 Nicha Prasongchan1

Somkiat Intraraksa and Sompong O-Thong’

Abstract

Biogas production from industrial organic waste and agricultural waste include frozen
seafood processing waste (Plant A and B), chicken feather waste from fish meal plant (Plant C),
fish meal waste (Plant D), squid processing waste (Plant E), fish canning waste (Plant F) and
agricultural waste from swine farm (Plant G). The results show that, squid processing waste
(Plant E) has high composition than other industrial waste with COD, TS, VS, VFA concentration
and alkalinity of 4,160 mg/L, 8,720 mg/L, 4,680 mg/L, 950 mg/L and 1,000 mgCaCO,/L,
respectively. Agricultural waste was found that the swine wastewater has COD, TS, VS, VFA
concentration and alkalinity of 8,000 mg/L, 19,500 mg/L, 13,630 mg/L, 1,100 mg/L and 3,800
mgCaCO,/L, respectively. Swine wastewater was acidic (pH 5.70) while squid processing
wastewater has alkaline property (pH 6.53). The results indicated that the swine wastewater
contain high concentration of total solid and organic matter. Biomethane potential of industrial
wastes and agricultural waste was analyzed. It was found that the agricultural waste from swine
farm (Plant G) has a highest potential to produce biogas of 4,744.29 mL-CH,/L with methane
yield of 94.89 ml-CH,/gVS. Squid processing wastewater (Plant E) has a potential to produce
biogas of 3,433.07 mL-CH,/L with methane yield of 68.66 ml-CH,/gVS. Co-digestion of
industrial and agricultural waste was found that co-digestion of squid processing wastewater
(Plant E) and swine wastewater (Plant G) at mixing ratio of 60:40 gave the best biomethane
potential of 12,060.00 mL-CH,/L-waste with methane yield of 241.20 mI-CH,/gVS. Continuous
biogas production from squid processing wastewater (Plant E) and swine wastewater (Plant G) at
days of 10, 20 and 30 gave the maximum methane production of 688.80, 836.10, 55.80 and
244.20, 178.20, 228.00 ml-CH,/L/d, respectively with methane yield of 344.40, 418.05, 276.90
and 122.10, 89.10, 114.00 ml-CH,/gVS, respectively at HRT of 10 days and OLR of 2 gVS/L/d.

Continuous biogas production from co-digestion of squid processing wastewater (Plant E) and



swine wastewater (Plant G) at mixing ration of 60:40 at day of 10, 20 and 30 gave the maximum
methane production of 647.26, 658.48 and 507.74 ml-CH,/L/d, respectively with corresponding

to methane yield of 323.63, 329.24 and 253.87 ml-CH,/gVS, respectively.

Keywords: Industrial organic waste and agricultural waste, Co-digestion, Biogas

] Faculty of Liberal Arts. Rajamangala University of Technology Srivijaya, Mueang, Songkhla.

? Faculty of Science Thaksin University Phattalung Campus, Bhapayom Phattalung.
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A281A393MF 1Asu1 Tans W ied1uIamandansiimy tazdssansninnisiiga
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1. 1hviaea lsaundunaziiansazaienl10e1au1INAY 20 Haaans
' Y a P ~ Y o A d A a
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2. MuinSunasvesnsandeniasgiunly
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Tlsau (%) = 1.4 (V,-V,) N6.25

w

[
A A

v, A Wsuasvesnsamnaen 1dlums lnmsanudedis

[
A A

v, A YSuasvesnsamnaen 14 lums lamsany Blank
A 9y 9 A
N 19 ANUUVNYUVBINTANGD

¥ 1
W A9 1MindI0819

d Y
mannzrlFinansaluduszvela
Volatile Fatty Acid, VFA 3% Direct titration method
ad a d
AEMINATIZH
(2 1 1 Y a
1. Miesnlaseliinanmsanaznou

oA o 3
2. ihveurada unladsuas 1.0 ml L%ﬂﬂ1ﬁﬂﬂu1ﬂ%ﬂ1ﬁi 50-100 ml
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3. 1189 Phenolphthalein 2-3 1 1d211 11 Inmsany 0.02 M NaOH
4. yagAmsavawszasunnlalifidgnaedudsuneoun

5. 7 uNnUS195U09 0.1 M NaOH 714

MIAIUIN

VFA (mg /L) = (31193 0.02 M NaOH 7114%) (1000)

ASuasvosdednan e lnmsa)

mﬁmswﬁamwm'n (Alkalinity) (Titration method)
as a d
IBMIIATILH
T 1 A A A

1. 9aA19619111/511A5 50 150 100 ml (W0 IHUIZAN)

2. ¥8AA158819 0.1 M sodium thiosulfate 1-2 #ea toaenass UBATz N0 19 UDY

3. 1169 phenolphthalein indicator 2-3 vioa S1A0e1asudny Tnnsadae 0.02 N
H,S0, aunsensdauyme i (p)

.. Y A A a X D, v

5. iR methyl orange indicator 2-3 YA LAINTIHADIUNAYU 1% lnmsaaie 0.02 N
H,S0, ansen laadunas vndsmasnsanly (1)
NMIAIUIN

2
Alkalinity (mg/l CaCO3) = (T x N x 50,000) / Y311a3@2981911 (Ua.)

Tas A =1Fmasvesansazais 0.02 N 1,80, AlFlumslnmsa Gwiaeidu ua)

) Aq ¥ A o
N = aNUVUUUHUBIN1TaLa18 0.02 N HZSO4 V]Glﬂfﬂ1iulﬂlﬂ§@ (ZJ‘H‘H’JEJLTJ‘H N)

a d LY o
msmnzrirmnSnalviii @audasnnn A.0.A.C., 1990)
asy a J
FEMIAATIEH
Y
o ] ) [ a o S I
1. sunszaunsoatazatsnd msumysua lvduludou I a3 %iuly
2 ] 9 [ '
Togan iy tagdaiminniniuivew
s o ' s A S v Y o 1 I A Aa o
2. ¥4A0819UUATTAENTOUVBS 4 NNT1Un hddedraiuemsyiani vy
o I a { 9 < 1 Aa a 1
wnIne 1-2 ¢ Sulurfiahd lvsiuilos1¥iea 3-5 ¢ e lfliasaudalaaalu Thimble
3. ihmaeadlod e laasluzenian

a a J Y]
4. thnasazanetl Tas@ey dmos asluvaan luafualszuna 150 mL 1d11901e
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5. Usznouginssiyadna ludiu wieunullaimasginssiniumiunazdaaing
Tanudou

6. lgar lumsana luiuuu 18 $27us TasdSuanudouliveavesmsazargnau
(% L4 1 9 o 1 =}
A1 11nQUnIAlAILLUUAI8DAITT 150 HoaaaUIN

A o ] ° Y ' & Yo o

7. 1W0a51 18 9 luandd vhvasaldadiegiseondnwenan naliadiazaielva

NnsoaaaadluIIAAUNANIUKLA

a

8. 111 Thimble Haza0d190u TugouNngumgi 80 - 90 °C sunieldnaiszana 600

Y

a2

v d &
i nalvisululagannuiy
v 4
9. suiminuazmuramfimaluiuangas

Y @ @ ] 1 o l 1
5'E]EJE1$U16113J‘L! = (HU. @IDYNNUUALNITAIYNIOINOU - UU. AIDYNATNITATIHNIOINDOU)*100

E4 ) 1
HINUNNIBDYNUASNTSATHNIBDINDU

a 4 ‘o’ :’, d A
msnnzrivsnanihmanavna @slulamsn) 1agl¥35 Anthron
M5IA38NEI5AZa18 Anthrone
< [ a d a A Aaa
%9 Anthrone 0.5 753 89 11UNINBT 1AL absolute ethanol 5 UAAANT ﬂuclﬁ’azmﬂuéja
[ =Y Aa Aaa 1 o =Y [ =Y 1 4
masluvinliuifsinas 250 Jadaas lnsagaisn 75 % UsviSuas udrvedrevlacsa
o < <3
(s Taunas) i lbny 13 udion
=
MaeeunNNAsgIU
= Yy 9 9 [ 1 A Aaa
1 wsenasazateng laauiasgiulniianududuiooo luTasnSunoiiadans
w3y lagdaiiimang laausgns 0.1 n3u azareluii 50 Hadans luwiadalsuasvinae
Y
Aa aa 9 o I Aa aa
100 Hadans Mnuuliulinesganeliiiluioo Jadans (Stock Glucose)

a o Y A A ¥
2.LGI§'EJiJﬁTia361WﬂﬂQIﬂﬁMWI‘i§1uIﬂﬂu1ﬁ1iﬁ$ﬁ1ﬁlclusllf]‘ﬂ liﬂlﬁ]ﬂﬂ%islﬁhlﬂﬂ’ﬂu

WUAUN 0.0, 50.0 100, 150 taz 200 JuIasnsunsiiaaans
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M1 3 MMsganauuasveImsazateng Induasguia N Nduae

mmm’fu%’ummﬁwmaﬂgiﬂﬁ (ng/ml) | Y511t Stock Glucose (ml) WBananhingu (ml)
0 0.0 10.0
20 0.5 9.5
40 1.0 9.0
60 1.5 8.5
80 2.0 8.0
100 2.5 7.5

d H U
MAATIZHAITAZAENGIATINAIFIUNANMTNTUMSIaz AT LA IV

{ Y Y o
1.@ﬂﬁﬁﬁ$a18ﬂgiﬂﬁ'3\l1ﬁ5§1u‘ﬁﬂ’ﬂmﬂmﬂ]u§nﬁﬂL!ﬁ$ﬁ'1iﬁ$ﬁ1ﬂ§l’)®ﬂ1ﬁﬂ%lﬂ¢li1.0

Uaaanslaasluriaeanaasy

ANMTAANAULLE
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[e)

(OD 600)
e
0]

L
o

e
~

QU

0.2

0.0

a Aa aa Y 9 o
2. YA A8 Anthron ‘]Eill’l@]i 2.0 yaaang Wﬁllslmﬁlnﬂu

=

£y 1 a = < =
3. auluihngumngl 95 earamemilunalls win

0 9.9 ' < ° 9. 3
4. MldiguedesiaiGi laensivasanaae s 1uinig

o [l 9 4 A 7~ '
sahlddanimisgandunaslasldasesalnIn T Tatiimesnaaue11nay
(Wavelength) 630 U1 TUIUAS (OD

630)

- 0.931

y =0.0095x
R2=0.993

0 20 40 60 80 100 120
mmmﬁ’m%’ummﬁmmﬂgiﬂa (ng/ml)

] 9
M 20 ﬂi1V\IM1ﬁ3§1uﬁ1ia$ﬁ1ﬂu1ﬁ1aﬂgiﬂﬁﬁ1ﬂiﬂﬁ Anthron
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MANHIN V.

4 a 7 R 2 A '
ﬂﬁﬁ‘ﬁ 4 ms’smswwuemmmwmuamaumﬁszmmwmﬂmauﬁmmqmmﬂssmmz

INHATATT
Wude  ww GuAu (@) uw wWaten W WawM TS VS  AuRAYTS  AURAY VS

40.0488 40.3014 40.1950 6.32 2.66

6.29 2.65
A 34.0392 34.2898 34.1843 6.26 2.64
35.4764 35.5557 35.5312 1.98 061

1.94 0.59
B 37.2274 37.3031 37.2808 1.89 056
37.4312 37.4816 37.4528 126  0.72

1.25 0.72
C 36.2628 36.3127 36.2837 125 072
35.0266 35.0397 35.0331 033  0.17

0.27 0.14
D 36.2645 36.2726 362680 020 0.1
35.9687 36.3267 36.1122 895  5.36

8.27 4.68
E 41.2288 41.5323 413721 759  4.00
35.5217 35.8069 35.6698  7.13 343

7.17 3.41
F 36.3484 36.6365 36.5009 720 3.39
21.2059 21.8132 213846 2024  14.29

19.50 13.63

P 20.2510 20.8136 20.4247 1875  12.96
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M50 5 MIAATIEHUD NV AT IO UNTININGATIHATTNIALINYATATTN

Y o A g o 9 Y 1 A v Y
HUUTY HULTUAU HU.HNAUN IYATIN ANURAYIDYASLID

0.2526 0.1064 42.12

A 42.11
0.2506 0.1055 42.09
0.0793 0.0245 30.89

B 30.17
0.0757 0.0223 29.45
0.0504 0.0288 57.14

C 57.62
0.0499 0.029 58.11
0.0131 0.0066 50.38

D 53.58
0.0081 0.0046 56.79
0.358 0.2145 59.91

E 56.35
0.3035 0.1602 52.78
0.2852 0.1371 48.07

F 47.56
0.2881 0.1356 47.06
0.6073 0.4286 70.57

P 69.85
0.5626 0.3889 69.12

M5190 6 MIAATIZH 1T UNINVBUTIDUNTININGATIHNTTVIALINBATATIN

Wj”ll?fﬂ NILAIENION (NN.) NN +AY. nou NN.+A8. 1A %)ﬂﬂﬁzvlﬂlﬁlu
A 1.2569 2.325 2.1894 5.83
B 1.2672 2.196 2.152 2.00
C 1.2631 1.7689 1.752 0.96
D 1.2595 1.474 1.4604 0.92
E 1.2407 2.3368 2.1083 9.78
F 1.233 2.2908 2.1138 7.73
P 0.913 2.1100 1.8730 11.23




q' a 4 = Y A J
MINN 7 msamiwﬂuimmmmzTﬂmumﬂmmmﬂaumﬂmﬂqmmmimmz

AYATATTY
vide  lewmsaoaNmcl  Yevazlulasou  Yewaylisau
A 33 0.896 5.6
B 1.2 0.308 1.925
C 1.4 0.364 2.275
D 1.4 0.364 2.275
E 5.5 1.512 9.45
F 42 1.148 7.175
P 11.5 3.28 20.48

{ a 4 1 a o
ﬂ1§1\1‘ﬁ 8 ﬂ15'3lﬂ51$ﬂﬁﬂ1W@NiﬂﬂﬂJ®\‘ll§'ﬂ@uTIL%EJi]'IﬂQG]ﬁ'IWﬂiiullaglﬂﬂﬁiﬂiih

dude  lamIn 0.02NHSO, AR mg/L CaCO,
A 1 1.3 1.15 1150
B 1.2 1.3 1.25 1250
C 0.8 1 0.9 900
D 1.1 1.4 1.25 1250
E 0.8 1.1 0.95 950
F 0.8 1.2 1 1000
P 3.7 3.9 3.8 3800
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M51h 9 MmuaTzinga luiuiiszmodhisnnveudedurisdnngaaiinssuay

ABATNITTY

duds  lewsa 002NNaOH  sunde mg/L
A 0.8 0.9 0.85 850
B 0.5 0.6 0.55 550
C 0.7 0.6 0.65 650
D 0.5 0.4 0.45 450
E 0.9 1 0.95 950
F 1 0.9 0.95 950
P 1.1 1.1 1.1 1100

d' a I = a2 a A
M1 1N9N 10 ﬂ1i’J!,ﬂ518W%I@@%Wﬂﬂl@x‘llﬁﬁlﬂuﬂiGMﬂ’QﬁETTHﬂiimm%m‘]ﬂ@]iﬂiill

3 o
Uy

0.IN FAS

mg/L

m m g9 Q W p»

0.7
0.7
0.4

0.42

1.3

1344
448
448
256

4160

3200
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