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Abstract:

The acid-catalyzed steam explosion technique was pre-treatment of ethanol from the oil palm frond. Oil palm frond chips was impregnated in 0.14 M H.SO, for one night before steam
explosion technique. The conditions of steam explosion were 180 - 203 °C of temperature and 2 - 5 min of steam explosion time. The fibers and solution from this technigue had rich cellulose ,
hemicellulose-derived, mono and oligosaccharides. Monomers (glucose and xylose) and oligomer solubilization indicated the optimum condition of steam pre-treatment. The results showed
that the condition at 191 °C for 2 min of explosion time gave the highest percentage of enzyme hydrolysis. The fiber obtained from this optimum condition was also further studied ethanol yield
by separate hydrolysis and fermentation (SHF).

KBYWOI’US: Ethanol, steam explosion , the oil palm frond and fermentation

Introduction: - -
Lignocelluloses materials are renewable resources for the ethanol fuel and this research -

interests the oil palm frond which agricultural residue causes pollution in the future. o0

Lignocelluloses materials in a bioconversion process requires a pre-treatment step in order to 50

break down the various physical and chemical barriers that greatly inhibit their susceptibility )

to bioprocess such as enzymatic hydrolysis and fermentation. In steam explosion pre- e

treatment is one technique which biomass is exposes to pressurized steam followed by rapid .

reduction in pressure. The accessibility of the cellulose components to degradation by *

enzymes is greatly increased. Compared with alternative pre-treatment methods, the 1]

advantages of steam explosion include a significantly lower environmental impact, lower 0 r

capital investment and less hazardous process chemicals (Ruiz, 2008). L 1R Shisess Lianin "

The objective of this work is to evaluate the effect of temperature and exploded time of steam
explosion pre-treatment of acid impregnated oil palm frond chip, including the susceptibility of
enzymatic hydrolysis of the cellulose residue and the hemicellulosic-sugar recoveries.

Figure 2 Total recovery yield and composition of water-insoluble fiber from steam explosion.

Table 1 Sugars and toxics composition from steam explosion conditions (g/100 g raw material).

T Sugar in fiber Toxicin
Condition ) 8

Experimental Procedure:

3 min 2.40 10.45 1.30 2.42 0.97 0.09 0.60
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Figure 3 Enzymatic hydrolysis of pretreated Figure 4 Ethanol yield from SHF process
fiber of steam explosion

Fiber from steam : Conclusion:

explosion

Acid impregnation followed steam explosion pre-treatment is an interesting option for using oil
R 5 palm frond in ethanol production scheme. The optimize steam explosion pre-treatment at
=l 191°C for 2 min improves enzymatic hydrolysis yield from 19.74 to 48.14% (unpretreated

material to pretreated material) and renders a relatively concentrated glucose broth suitable

m for fermentation. In the water soluble filtrate, the highest concentration of sugar in monomeric
form along with a low presence of inhibitors is found for an acid impregnation and steam

explosion pre-treatment. This is the benefic of this technique because the global process

economy and the utilization of the feedstock will be improved by considering the monomeric
form of sugar (mostly xylose) in the hydrolysate for fermentation to ethanol production.

Figure 1 Diagram of ethanol product from the oil palm frond that it produced by fermentation.

Results and Discussion: References:

The oil palm frond consisted of 57.11% glucose and 16.37% lignin. This result indicated that
high glucose content in oil palm frond was appropriated for ethanol production. Figure 2 Tech
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not only produced sugars, it produced inhibitors (furfural and hydroxy methylfurfural) for Biochemistry (2004). pp. 1843-1848
yeast fermentation that result showed in table 1. In figure 3, enzyme hydrolysis yields were i i i
improved by steam explosion pre-treatment at any conditions. The maximum hydrolysis yield

[1] Ruiz., C. Catra., P.Manzanares., M. Ballesteros., and E.Castro. Enzymeand Microbial

at 72 h (48.14%) was found in the water in soluble fiber obtained at 191°C, 2 min of pre- Acknowledgement
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