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Biogas Production from Water Hyacinth Extract
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Abstract

This study investigated gas production from Water Hyacinth Extracted by the anaerobic process.
The substrate used in this study was water hyacinth extract and microorganisms came from cow dung
in a semi-continuous single-stage operation. The 5 liter bioreactors were operated. Organic Loading
Rates (OLRs) were 1.63, 2.29 and 2.94 kg COD/m3—day respectively, which corresponded to hydraulic
retention time (HRT) of 10, 8 and 6 days. The experiments were performed at the temperature of 30°C.
The initial biomass in all reactors was approximately 41,980 mg Mixed Liquor Suspended Solids per
Liter. The maximum methane vyield at STP (104.50 L/kg of COD degraded or 295.42 L/kg of TVS
degraded) was observed at an OLR of 1.63 kg COD/m3—day. At this OLR and HRT, the efficiency removal
of COD and TVS was 89.53% and 72.49%, respectively
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U339Na58uvsE (Organic  loading rate: OLR) i

winzadlunmsndafinediony (CH, yield) adan
4 ad
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afrsnmdnuuulildeondiau (Anaerobic
reactor) A3ENINANARNTIUIU 9 YA Usazyn
Usznousmedmdnanugldau 5 dns inufelae
ASUTUTI (Water displacement) Faldansavany
FaufEn (Sulfuric) Wudu 0.05 Tuan§ vssqunuilu
dafufig wazfigadimiuiivdlegiefineg (Gas
sampling point) tiielfuiieg1sfngluiiasigsin
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WMSBUANAUYI (Water Hyacinth) dnsule
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YUIA 2-5 FaAWAs 9INTUALLENIENIINIALazL
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(Chemical Oxygen Demand, COD) yaaudaraun
(Total Solids, TS) veaudeszmeravun (Total Volatile
Solids, TVS) lulasiau (Total  Kjeldahl
TKN) Andites (pH) wazaunsdndoandinduisngu
(Oxidation Reduction Potential, ORP)

Weoqdun3dildlunismaass Ao yalaan
(Cow Dung) Fasausmanusala udrhunazaneih
Tudwsndiu 1:2 Lﬁ@lﬂﬁ;ﬁ@lﬂﬁﬁﬂwmzﬁw%mm
AulU anduiduadludmsingias 1 a5 a5z
wragdunIdiFuduluszuuluguues Mixed Liquor
Suspended Solids (MLSS)
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676+81.06 tag 575+86.56 Ladan 90U M1uaIAU
(m151991 2) Uszansamlunisiidndled Amdu
Sevay 89.53+6.08, 82.33+6.42 LLay 75.93+6.92
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A15199 2 WANISANEIITNSHANAITHWMUINNUNENAKNAUTIN
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W1sdines (AlansudladragnuiAniunssaiu)
1.63 2.29 2.94
AMuRdangin (L) 5 5 5
gnTINITANaITarany (ml/day) 500 700 900
szeghaniuinesdmdn (day) 10 8 6
1089AUVEHELAY (MMLSS/L) 41,980 41,980 41,980
Aadunsa-Ang (pH) Bugu 6.67 6.67 6.67
AnsLdunsa-msludonin 7.33 7.14 6.94
Usumsiefimudingals (ml at STP/day) 765+59.91 676+81.06 575+86.56
A CH, aae (%) 70.93+0.99 52.83+3.63 | 45.16%3.11
Adleffidudrszuy (meCOD/L) 16,368 16,368 16,368
Uszansnmnisninalen (%) 89.53+6.08 82.33+6.42 | 7593+6.92
Avadssemeidudnszuy (mgTVS/L) 7,160 7,160 7,160
UszdnSamnsidnvesudessive (%) 72.49+3.61 64.58+5.10 53.95+5.54
meuaawiﬂﬁgwmﬁLawﬁwsz‘uu (mgTS/L) 15,965 15,965 15,965
Uszavsnmmsmdnvesudaionn (%) 81.27+13.24 | 73.30+14.70 | 74.53+15.21
nandnAnwdinu (L at STP/kgCOD degraded) 104.50+0.71 71.66+0.06 51.26+0.14
nanAnMeiimu (L at STP/kgTVS degraded) 295.42+18.22 | 209.04+8.03 | 165.93+12.62
Methane gas production
1200.00
R 1000.00 % X o
E A ° Oo
2 800.00 A % % 0 C0oX
B b XXX, oo .
5 600.00 NG PRSP
3 2% AMAAAM‘A.&AA‘A‘A&&AM {A
g A A A A B
= 400.00 X a
g XX A OLR 1.64 kg COD/m3-d
8 200.00 i%,o X OLR 2.29 kg COD/m3-d
& O OLR 2.95 kg COD/m3-d
0.00 w
0 20 40 60 80 100 120
Time (d)
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Methane Yields
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o a a6 a v ao
81310158 UTINNATBUNTY 1.63 Alanudledde
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Tuneaesiuing pH Sudulussuuiauszana
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