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Production of fuel ethanol from steam explosion of oil palm empty fruit bunch
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ABSTRACT

Ethanol production from oil palm empty fruit bunch using acid-catalyzed steam explosion
technique. Oil palm empty fruit bunch chips which impregnated in 0.14 M H,SO, for one night was
steam at temperature varying between 180, 191 and 203 ’C for 2, 3 and 5 min. The steamed fiber
was washed with hot water to yield a solution rich in hemicelluloses-derived monosaccharide. The
optimum conditions of steam pretreatment were assessed by measuring monomer (xylose)
solubilization and percentage yield of fiber. The result showed that the condition at 203°C for 2 min
of explosion time gave the maximum 8.78% xylose and 54.11% fiber. The fiber obtained from this
optimum condition was also further studied ethanol yield by separate hydrolysis and fermentation
(SHF) compared with simultaneous saccharification and fermentation (SSF). The result showed that
separate hydrolysis and fermentation (SHF) gave maximum 74.43% ethanol of theoretical yield and
simultaneous saccharification and fermentation (SSF) gave maximum 64.30% ethanol of the
theoretical yield. In addition fermentation of hydrolysate that obtained from the optimum condition
of steam explosion was also studied ethanol yield by detoxified hydrolysate and non-detoxified
hydrolysate wear compared for the xylose fermentation into ethanol. It was found that fermentation
of detoxified hydrolysate produced 81.03% ethanol of theoretical yield and fermentation of non-
detoxified hydrolysate produced 20.64% ethanol of theoretical yield. The result showed that
separate hydrolysis and fermentation (SHF) gave higher percent ethanol yield than simultaneous
saccharification and fermentation (SSF). In addition fermentation of detoxified hydrolysate gave
higher percent ethanol yield than non-detoxified hydrolysate. So, both results from fiber and

hydrolysate fermentation can increase the total percentage yield of ethanol.

Keywords: ethanol, steam explosion, acid impregnation, oil palm empty fruit bunch
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o Y

v %’ v [ a J o
* L‘ﬁEJ‘]JﬂiJ‘Ll”I‘H‘LlﬂGUﬂQ’J@]Qﬂ‘]_l‘ﬂgfnfllﬂaWTJWEIIIIHNL!LL‘HQ



ATN-2-5(7)

(13in 18)

Y
% o

wasnaduihaisazatelelas laanildllviinslalasladaedonsa 1,50, 14ty 3

a

H ] 1] H Y 9
wesidud Agaviad 120 °’C flunar 1 F2lueenldouTassatrnhaaled Inusan lsdifluhaaly

U

g a J v {
Tull‘ﬂfﬂﬂflﬁﬂl!ﬁﬂ\‘mﬁﬂTﬁ’JLﬂ'ﬂg‘I’iﬂ\WﬂiNﬁ 7

4 sol { a ’o‘ { 1 a 4
m1an 7 vaasdsuanimalulelaslaani ldnnmssadiadielerinanizais q Tasmsinszy

vaslalas lagadaensa H,S0, 1wy 3% (Posthydrolysis)

= v w3 p 7
3 annzmssziiaaeleii 99A1lsznauna (%)*

NnAaDa gungl (C) a1 (min) nglad  lxlag  nwaaled  ezsiilua  uuuTue
1 203 2 0.50  3.78 0.48 1.29 0.00
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(Gﬁ”ﬂm) (g/) nuoa (g/l) (g/g) Vumquwﬁ (%)
0 50.00 0.00 0.00 0.00
12 27.21 12.50 0.25 49.02
24 10.93 17.96 0.36 70.43
36 0.38 22.45 0.45 88.04
48 0.02 23.53 0.47 92.27
60 0.00 23.13 0.46 90.71
72 0.00 23.05 0.46 90.39

*Ha laloN1MAN1INgERTA UMY 0.51 g Ethanol/g Glucose
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0 50 0.00 0.00 0.00

12 32.54 5.47 0.11 21.45

24 15.69 10.56 0.21 41.41

36 6.17 16.63 0.33 65.22

48 1.03 18.87 0.38 74.00

60 0.02 18.98 0.38 74.43

72 0.00 18.54 0.37 72.71

*Ha lAlMUOAN 1N BHUAUNIND 0.51 g Ethanol/g Glucose
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0 0.00 0.00 0.00
12 4.73 0.23 45.39
24 5.52 0.27 52.98
36 6.57 0.32 63.05
48 6.60 0.32 63.34
60 6.67 0.33 64.01
72 6.70 0.33 64.30
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