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Abstract

This research aimed to study the effect of temperature (100-200°C for 1 hrs) in
hydrothermal pretreatment on the potential of methane production from oil palm
fiber. The results showed that the optimum temperature in hydrothermal pretreatment
to enhance the potential methane from the palm fiber was 140°C due to small content
of pseudo lignin formation (29.07%) and remaining hydrolyzed form of hemicellulose
(13.56%). This pretreatment temperature provided the highest potential methane of
101.4543.18 LCHy/kgVS which accounted by 43.89% higher than that of untreated palm
fiber. Thus, the conversion of the oil palm fiber to biofuel as methane with low

temperature hydrothermal pretreatment was suggested.
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Figure 1 Structure, Chemical composition and Pretreatment of Lignocellulosic

Materials (Lee et al., 2008)
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a1 2 (Figure 2)

Palm fiber 0.5 gVS
Seed 1.5 gVS

120 ml
A

Stock Solution 0.6 ml

60 ml

Buffer Solution 6.0 ml

Acclimatize HCl 10%

Figure 2 Details of fermentation materials and sealed batch reaction vessels
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Figure 3 Sealed batch reaction vessels
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(Chamnok et al., 2020)

CH, yield (L/kgVS) = Volume of CH, substrate — Volume of CH, blank

mass Of Vssubstrate

NAN133Y
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CYRE)

Table 1 Total solids and volatile solids of palm fibers

Condition TS (%) VS (%)

Untreated palm fiber 99.99&3.21C 90.9316.09d
Pretreatment

100 °C 94.87+0.47" 89.59+2.58"

120 °C 92.87+1.73° 87.75+0.86"

140 °C 95.74+0.86" 90.05+1.92°

160 °C 94.2942.00™ 90.30+1.35"

180 °C 97.68+0.81™ 90.69+0.65"

200 °C 95.66+2.47" 89.42+0.49°

Remark Significantly different (p<0.05)
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Figure 4 Cellulose, hemicellulose and lignin content in pretreated oil palm at various

pretreatment temperatures
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Figure 5 Total phenolic compound after pretreatment at various temperatures
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Figure 6 Cumulative methane after pretreatment at various temperatures
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Figure 7 Methane yield after pretreatment at various temperatures (21 days)
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Figure 8 Correlation of hemicellulose and lignin content during hydrothermal pretreatment
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