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ABSTRACT
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The objective of this research was to study the optimum condition for four biomass as Eucalyptus,
Accacia, oil palm trunk and oil palm frond pretreatment by steam explosion to decrease pentosan
content and alkaline extraction to remove lignin content. Therefore, the chemical structures were
modified to increase cellulose content, improve the rate of enzyme hydrolysis and increase efficiency of
ethanol production. Steam explosion of biomass was operated at 200 and 210°c and for 2,4 and 6
minutes which gave severity (logRo) 3.24, 3.54, 3.55, 3.72, 3.84 and 4.02. The optimum condition of
steam explosion for four biomass was logRo 3.84 (2 lOoc, 4 minutes). The pentosan decreased 81.33,
56.24, 86.53 and 78.71%, respectively. Then, the four fibers were extracted by alkaline extraction with
NaOH (15, 20 and 25%), temperature (70, 80 and 90°c) and extraction time (30, 60 and 90 minutes).
The optimum condition of alkaline extraction of Eucalyptus fibers and Accacia fibers were 25% NaOH,
70°¢c of temperature and 90 minutes of extraction time, the highest cellulose and lowest lignin were
76.84, 16.79%DW. Of Eucalyptus fibers and 61.54, 29.84%DW. of Accacia fibers, respectively. The
optimum condition of alkaline extraction for oil palm trunk fibers and oil palm fronds were 15% NaOH,
90°¢c of temperature and 60 minutes of extraction time, the highest cellulose and lowest lignin were
87.14%, 6.13%DW. of oil palm trunk fibers and 82.96, 19.26%DW. of oil palm frond fibers,
respectively. Furthermore, this research was to study the optimum condition for bioethanol production
by simultanoues saccharification and fermentation (SSF) process from Eucalyptus fibers, Accacia fibers,
oil palm trunk fibers and oil palm frond fibers with the concentration of substrate loading (5, 7.5 and
10% w/v) and the culturing temperature (30, 35,40 and 45°c). The optimum condition were the
concentration of substrate loading 10% w/v and the culturing temperature 40°c, The highest ethanol
production 30.60, 23.16, 33.16 and 44.25 g/L, respectively. The oil palm trunk has shown as the
potential feedstock for cellulose ethanol production.
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