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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 Prasongchanl Nicha Prasongchanl

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 mI-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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Hydrolysis Hydrolizing Bacterna
Acidogenesis Acidogenic Bacteria
3
|
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Dessulfovibrio
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B. methylophicum

CO, +2H, Acetic acid (3)

\ 4

v

Glucose Acetic acid + Butyric acid (4)

B. methylophicum
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1 1 £ 1 9 . %’ =)
950 (mgCaCO/L) AIUAINIA 1UNUILINEY (Volatile fatty acid, VFA) Y091 1UT891nA135
=2 a0 a 1_q/ o ’o’ <
Tssnulsgdiamiin E Taelianunfeminy 950 (mg/L) uag1ansiniifennssuiums
a a d 1 1 U { 1w % = o a
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T sol Qsl 1 4 T %
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IMNY 19,500 L8 13,630 mg/L ANAIAY Lﬁmmniummmmuyjammqﬂsﬂmﬂ@uagmﬂ
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paalmu wun lunmsninsivveudedunsdnngaamassunazinyasnssuludasidiu
Fovar 50:50 18un msngdniwsznheveudonnlsaulsgtlamiin (159w E) fuves
@onnhiugns (59910 6) wliiSnamandafimugeiiqa sy 7612.00 mi-CHA/L-
waste 309090 du msmindwszrihsveadennlssnulmnsedes (s F) fuveuds
nnvhiiugns s ) nmswifnsuszndeveadsnnlssnulaidu Gagdvunln)
(I5391% ©) fuveudeninvhiugns (158914 G) mandnsansensveadennlseauilar
iu (dagavar) (15991 D) Auvesdonavhiugns (590 G) mawmiinswssnieveads
vnlssnulsgdemsnziousuds (Issm A) fMwes@ennthiugns (159911 G) wazms
minswsgnweudsnnlssnuunlsglermsnzausuda (15991 B) fuveadeainvhsy
qn3 (15991 G) sz IS mawandaiimu 110U 5490.64, 5095.71, 5071.57, 4863.71 LAz
4706.64 mL-CH4/l-waste MNA1AY tazdsutawa latimu (Yield) 1iamsniiniivveade
BUNIEINYATIMATTULATIABATNTTH WU VBIVBNHEN S HINT NS I ave TN
Tsesnuulsgilamiin (590w E) Auvesdennhingas (15enu 6) swwlif5inama'ld
Tinu (Yield) geiign Wil 152,24 ml-CH4/g-VS sesaanidiy nisnsdniaussninueais
nnlssnulmnseiles (Issu F) duveadennvhugns (599w 6) msniinguszning
veadonInlssnudmilu (agavuyin) (Tseew ©) fMiveudsnnvhivgns (15 G) ms
ninswsznneveadsnnlssnudadu (SagAudar) (15901 D) Auvesdsnnwifugns
(153971 G) MmsndnswsznIvendonnlssunlsslomsnzausuds Jsenu A) fu
voudonnmhingns (Issw 6) wezmsminswszniveadonnlssamuysyenis
nziausuda (15970 B) fuveudeninvhiugns (Issam 6) sz 1¥Bmama ld5imu (vield)

(17U 109.81, 101.91, 101.43, 97.27 1A 94.13 mI-CH4/g-VS AWaA1
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wan1snaaes lenauveuddunsnIngammns suALNBASAS ST szanTnn
luniswaatimugefigaanmsniinimveududunidaingammnssunazinyasnssuly
eas1daudevaz 50:50 lagians lusasidauaiey leaudlsiusasdudoons 60:40, 70:30,
80:20 uaz 90:10 FupaienaISuTm 2 g VS Nneasidan uazdeiudy 0% voa3inas
naaed msniiniigaivigii 37 oseaaden iluam 30 Su iedaniuun Tuasdnenn
YoIMIndnIwveuFeBuzsngaaMATTUNURURIBUTS SnIninBAI N TULAaz e Ty
Mahwaatinu W Mnmsndngwveudedunsdnngamvnssutasinyasnssyly
Sasidandevas 50:50 AMBalinugsiiga Taevmsminlusasduseg fuandiaiy
Taosandusaudosas 60:40, 70:30, 80:20 LA 90:10 AINAIAY WU MTHUNITINTEHIN
voudsainlssauulsgdiamiin Ussnu B) duveadeainiugns Jssemw G)
8A3189U 60 : 40, 70 : 30, 80 : 20 uAz 90 :10 ¢S MANANARTIMUgaTiga vty
12060.00, 9782.00, 7449.00 18 9117.00 ml-CH4/L-waste 9148191 599830131 msninsu
seninveadsnnlssamdansedles (Jssu F) fuveudsnnvhiugns 1sem )
BATITIU 60 : 40, 70 : 30, 80 : 20 LAz 90 :10 v 1HUSINAUNANAATINY WAV 9887.00,

10292.50, 6264.75 11ag 4897.50 mL-CH4/L-waste 010G 1AU NISHUNTINTSHINVOUTYIN
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Tssomuladu (SagAutlan) (15997 D) Auveudsninwisugns (Iseau G) figasidau 60
40,70 : 30, 80 : 20 uaz 90 :10 3z RS IAUNANAATING AU 6330.75, 3474.50, 2448.00 LAY
1722.00 ml-CH4/L-waste MN&AY MINNNTINTENINVeUFEIN Tssnularlu (Tngavau
1A) (T59911 ©) fuveudennvhiugns (159911 G) 8RS8 60 : 40, 70 : 30, 80 : 20 Liag
90 :10 3¢ 1HUSIaMaNaATinY 11D 4996.25, 3520.50, 2764.50 LA 1720.00 mi-CHA/L-
waste MUAAY MININTIWIENINVoUTINN Issnmulsglomsnzausuds (5991 A)
fuveadennvhiugns (15591 G) 1831691 60 : 40, 70 : 30, 80 : 20 1A 90 :10 91
USinauwananiiny 1N1AY 4210.00, 2871.25, 3342.25 118 2510.25 ml-CHA/L-waste ANSIAL
mIninTINTEENwendennlssnuulsgdomisngausuds (159914 B) Auveudsn
vhiugns (15991 G) fiSas1eau 60 : 40, 70 : 30, 80 : 20 1Az 90 :10 vz WA AMANAATINY
AU 3364.00, 3601.50, 2103.75 1A 2745.50 ml-CH4/L-waste 08100 tazdSunanald
UM (Yield) 910Ms NI 053 M990 0fed UV 60 IngaavAT A LINEATATTN WU N3
ninsIwsznINveudeninlssnuudsyddamiin dsew B) fuvesdennvhiugns
(15997 G) fiSns1d91 60 : 40, 70 : 30, 80 : 20 UAL 90 :10 wlilsnanandnfimugaiiga
(A1 241.20, 195.64, 148.98 LAY 182.34 ml-CH4-g-VS mua1ay 509090 1dlu n1sning
sevinvendonnlssaudansedles Jssaup) duveudennwifugns (Iswm G)
OATIHIN 60 : 40, 70 : 30, 80 : 20 ua 90 :10 ezl Fanmmandniimu M1AY 197.74, 205.85,
125.30 1ag 97.95 ml-CH4/g-VS eud1al n1sHUNIINTEHIveuTe91n 15sauartlu
(FagAvvan) (Tse01u D) Auvesdsnnrhisuans (159914 G) 8A3 161 60 : 40, 70 : 30, 80 :
20 uaz 90 :10 xRS MamanAaTimU WY 126.62, 69.49, 48.96 LA 34.45 ml-CH4/g-VS
audey MinaingausgnIueudsnn lssulalu Gagavauln) (Iseam ©) fuves
@onnvhiugns (159914 G) oAU 60 : 40, 70 : 30, 80 : 20 uaz 90 :10 vz 19151
HANAATMNY 1A 99.93, 70.41, 5529 UAY 34.40 ml-CH4-g-VS MuaIal N1sniingau
sgnnsvendonnlssnuudsydemisnzousuds (Issu A) Foveudennavhiugns
(159971 G) 78T 1E2U 60 : 40, 70 : 30, 80 : 20 Az 90 :10 9= WA EHAKAATINY IAY
84.20, 57.43, 66.85 LAy 50.21 ml-CH4/g-VS @UG1AL NSHUNIINTEHINUBUTE1n 159911
utlsgiormsnzousuds J5e0u B) fuveudsnnwifugns (1501 G) fsasiaan 60 : 40,
70 : 30, 80 : 20 LAz 90 :10 vz RS INAUWINAATING 11AY 67.28, 72.03, 42.08 1AL 54.91 ml-
CH4/g-VS mud1ay Msniingwvoudeduvise1ngamvnIsuuagnyaInssy nu ved
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Wi ldnnmsanaiiuuznen 20% de mauuFe 80% Faiim1 COD wAe 3 mg/L Tay
(<4 g { [ ’c’ @
w1 uames®inImae 573 = 0.8 ml uazldfSuna i ldnnmsanainsuuznen 50%
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Total solid content (TS), Volatile solid content (VS) (AOAC Official Method 985.29, 2000)
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Total Kjeldahl nitrogen, TKN (AOAC Official Method 973.48, 2000)
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3. 9@ Phenolphthalein 2-3 oa 1du1 1) Inmsadv 0.02 M NaoH
4. yagamsnzmozilasunnla lulidnaedludruysous

5. 7uNNS11AU09 0.1 M NaOH 7114

MIMUIN

VFA (mg /L) = (1511@5 0.02 M NaOH 714 (1000)
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ﬂmm’fm’fummifmmﬂgiﬂa (ug/ml) | 5010 Stock Glucose (ml) | U518t ndu (ml)
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60 1.5 8.5
80 2.0 8.0
100 2.5 7.5
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ViEe  un Gudu (@ wwnden  wwndwn TS VS AURAYTS  A1RAY VS

40.0488 40.3014 40.1950 632 2.66

6.29 2.65
A 34.0392 34.2898 34.1843 626  2.64
35.4764 35.5557 355312 198  0.61

1.94 0.59
B 37.2274 37.3031 37.2808  1.89  0.56
37.4312 37.4816 374528 126  0.72

1.25 0.72
C 36.2628 36.3127 36.2837 125  0.72
35.0266 35.0397 35.0331 0.33 0.17

0.27 0.14
D 36.2645 36.2726 36.2680 020  0.11
35.9687 36.3267 361122 895 536

8.27 4.68
E 41.2288 41.5323 413721 759  4.00
35.5217 35.8069 35.6698 213 3.43

7.17 341
E 36.3484 36.6365 36.5009 7.20 3.39
21.2059 21.8132 21.3846 2024  14.29

19.50 13.63

P 20.2510 20.8136 20.4247 18.75  12.96
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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

G 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

E 47.56
0.2881 0.1356 47.06
0.6073 0.4286 70.57

p 69.85
0.5626 0.3889 69.12

4 a o a o
ﬂﬁNﬁ 6 ﬂ'li’JLﬂ‘i18ﬂﬂl"UNui]'Iﬂ‘ll’t’]ﬂl%ﬂf)uﬂ%ﬂ%'lﬂﬂqﬁ’d?‘ﬂﬂiimlﬁmﬂ‘ﬂGlﬁﬂﬁﬁiJ

gy NIZAIUNIBY (NN.)  AN+AL. DU NN+98. ¥dd Sevayluiiy
A 1.2569 2.325 2.1894 5.83
B 1.2672 2.196 2.152 2.00
¢ 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
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A 3.3 0.896 5.6

B 12 0.308 1.925
C 1.4 0.364 2.275
D 1.4 0.364 2:275
E 3:5 14512 9.45
12 4.2 1.148 7.175
P 11:5 3.28 20.48
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i@ lawsn 002NH,SO,  #upds  mgL CaCo,

A 1 1.3 1.15 1150
B 1.2 {128 1.25 1250
C 0.8 1 0.9 900

D 1.1 1.4 V.28 1250
E 0.8 1.1 0.95 950

F 0.8 2 1 1000
P 3% 3.9 3.8 3800
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vuds  lansm 002NNaOH  smde 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
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0.42 1344
0.7 448
0.7 4438
0.4 256

1.3 4160
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