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ENHANCING THE POTENTIAL OF METHANE PRODUCTION
FROM OIL PALM FIBER BY ETHANOL PRETREATMENT
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Abstract

Oil Palm Fiber (OPF) is an interesting lignocellulose biomass but the limitation
is the lignin component. It is difficult to decompose in anaerobic conditions for biogas
production. This research aimed to study the effect of ethanol pretreatment (10-30%
of ethanol) on the potential of methane production from oil palm fiber. Palm fiber
pretreatment was performed at 190°C for 30 minutes. The results showed that the
optimum concentration in ethanol pretreatment to enhance the potential methane
from the palm fiber was 50% due to lignin was highly soluble in ethanol then
the structure of pretreated OPF to be in optimum condition for fermentation.
This pretreatment condition provided the highest potential methane of 161.8+6.2
LCH4/kgVS which accounted for 52.2% higher than untreated oil palm fiber. In addition,
this pretreatment condition can increase the potential of methane production by 2.1
times. Finally, valorizing lignin and recycling ethanol should be performed to achieve

economic feasibility, reduce waste and be more environmentally friendly.

Keywords: Methane, Ethanol pretreatment, Batch digestion, Oil palm fiber
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A P
Figure 1 Oil palm fiber (OPF) and Inoculum
A) Oil palm fiber (OPF) 1-2 mm B) Inoculum
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Table 1 Inoculum and OPF ratios

Treatment Inoculum: Inoculum Untreated OPF  Pretreated OPF
OPF ratios (g VS) (g VS) (g VS)
Untreated OPF 3:1 1.5 0.5 0.0
Ethanol 10% (ET10) 3:1 1.5 0.0 0.5
Ethanol 30% (ET30) 3:1 1.5 0.0 0.5
Ethanol 50% (ET50) 3:1 1.5 0.0 0.5
NaN133Y

Usinavasudeavun uazvaaudeszmedng

dflounduitlinunsuSuann fusinameud siamn (TS) Yevay 99.4402 veuds
sumedne (VS) Sovay 85.6+2.4 nsUsuanmwsslemueaiinudududesay 10, 30 uag 50
fualieudeszmedoiutudniios (Fovar 92.2, 92.3 war 90.5) Insnisusuanmluuday
ANududuiivsunuvewdessineireliunnansiusdadidedAgnieads ogglsiniu
Avaudszmedeiivunliuananiousuanmiesionueadianududuiosas 50 msUsu
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SEMEdNBanaeiY fim131991 2 (Table 2) GZJENLLG?]ﬁxmad’laLﬂuéauﬁﬁgauw?é&iaﬂamaL‘f’lu
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Table 2 Total solids and volatile solids of OPF

Condition TS (%) VS (%) N (%) P (%) K (%)
Untreated OPF (UnOPF) 99.4+0.2" 85.642.4°  0.7240.07°  7.584055  3.1840.03"
93.9% 81.8* 1.49*

Pretreatment
Fthanol 10% (ET10) 972409  922108°  066£0.06°  3.65:0.12°  0.11+0.01"
Ethanol 30% (ET30) 973+0.4° 923404  064+0.03° 3.35+0.06"  0.06+0.01°
Ethanol 50% (ET50) 96.840.7° 90.500.6°  0.2040.02°  2.9240.06  0.05+0.01°

Remark p< 0.05 *Chaikitkaew et al. (2015)

wannil MsuTuanmaetenueadshlvavesdulourdududinaadudu Fadu

HAINNITANUTDULAZLIEMUDATIIEYI s lATIEs 9T A9nnd 2 (Figure 2)

Figure 2 Characteristics of OPF before and after pretreatment with ethanol.

A) Untreated OPF B) Ethanol 10% C) Ethanol 30% D) Ethanol 50%
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Figure 3 Daily methane production after ethanol pretreatment at various concentrations
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Figure 4 Cumulative methane after ethanol pretreatment at various concentrations
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Figure 5 Methane yield after ethanol pretreatment at various concentrations
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£ £
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