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ABSTRACT

Dissolving part of xylan and lignin in lignocellulosic biomass by base can be used as pretreatment
technique. Cork oak was pretreated with sodium hydroxide solution and the pretreatment effects were
evaluated with two critical factors - NaOH concentration and pretreatment temperature. Some of xylan
and lignin were removed by base pretreatment. At 90 C and 13% NaOH pretreatment, 22.0% of lignin
and 78.8% of xylan removed by base treatment. Enzymatic hydrolysis of cork oak which was pretreated
at higher temperature or concentration was further improved. After pretreatment of cork oak with 13%
NaOH at 90 C, the conversion rate of cellulose to fermentable sugars were reached up to 91.3%. At etha-
nol fermentation with enzymatic hydrolysate from different pretreatment conditions, all enzymatic sac-
charification liquids were well fermented by Saccharomyces cerevisiae.
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Table 1. The chemical composition of cork oak
(raw material)

Substance Content (% of ODM)
Cork oak

Acetone extractives 0.6
Hot-water extractives 1.3
Lignin

Acid insoluble 20.4

Acid soluble 2.7
Polysaccharides

Glucan 52.7

Xylan 16.0

Galactan 3.7

Mannan 1.5

Arabinan 1.2
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Table 2. The change of chemical compostion of cork oak which pretreated at different sodium hydroxide

concentration (at 90 C)

(Unit: % of ODM)

Cone. (%) Lignin Monosaccharides
AISL ASL Glucose Xylose Galactose Mannose Arabinose
untreated 204 2.7 52.7 16.0 3.7 1.5 1.2
4 14.8 1.9 43.0 8.4 1.2 n.d. 0.5
8 16.1 1.7 44.7 4.8 1.3 0.4 0.6
13 15.9 1.6 44.1 34 1.1 0.4 0.4
18 15.7 1.7 434 43 0.7 0.4 0.4

AISL: Acid insoluble lignin
ASL: Acid soluble lignin

Table 3. The change of chemical compostion of cork oak which pretreated at different pretreatment

temperature (13% NaOH treatment)

(Unit: % of ODM)

Temp.(C) Lignin Monosaccharides
AISL ASL Glucose Xylose Galactose Mannose Arabinose
untreated 20.4 2.7 52.7 16.0 3.7 1.5 1.2
45 18.1 2.0 50.1 10.5 22 0.9 0.8
60 16.8 1.7 45.9 5.6 1.3 0.4 0.6
75 17.0 1.8 45.7 5.6 1.4 0.5 0.6
90 15.9 1.6 44.1 34 1.1 0.4 0.4

AISL: Acid insoluble lignin
ASL: Acid soluble lignin
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