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The Separation, Purification and Utilization
of Wood Main Components by Steam Explosion
in Low Pressure (1)*
— Characterization and Utilization of Separated Wood Polysaccharides —

Chan-Ho Eom™  Tae-Jin Eom™ « Jong-Yoon Lee™

ABSTRACT

Wood chips of cak(Quercus mongolica) and larch(Larix leptolepis) were exploded with the opti-
mum condition.

Main components of exploded wood were separated with hot hot water and methanol. The hemi-
celluloses were purified from hot water extracts and alditol complexs were prepared from purified
hemicellulose. And also. cellulose nitrate was prepared from extractive residue and characterized.

The results can be summarized as follows:

1. Amounts of carbohydrate(72~79%) in the crude hemicellulose of larch wood was more than

those of oak wood(55~66%).

2. The crude hemicelluloses were mainly composed of oligosaccharides in oak wood but those in

larch wood contained about 50% monosaccharides.

3. Decolorization of hemicellulose was successful with activated charcoal and ion-exchange resin

treatment. The alditol yields were 56.3~82.9%.

4. The degree of substitution(D.S.) of cellulose nitrate was 1.95~2.87 and it showed a good ace-

tone solubility.

Keywords : Exploded wood. purification. hemicellulose. cellulose nitrate. alditol. Degree of Substi-
tion(D.S), Solubility.
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Table 1. Sugar composition of crude hemicellulose(%).*

Yield of Netural Sugar composition of crude hemicellulose(%)

Sample No. . Sugar type — - :
crude hemicellulose sugar content Rham. Ara. Xyl. Man Gal. Glu. Total
EQ15-10 17.8 66.4 Monomer T 1.0 3.7 0.7 14 13 8.1
Oligomer 0.7 0.6 448 1.5 4.0 6.7 583
EQ15-10{30} 23.6 55.5 Monomer T 1.1 56 0.7 16 1.3 163
Oligomer T T 369 1.6 24 43 452
EL20-10 13.3 79.0 Monomer T 2.0 53 99 121 43 336
Qligomer T T 2.2 196 143 9.3 455
EL20-10(30) 15.5 72.1 Monomer T 2.3 57 9.2 139 40 351
Oligomer T T 1.5 163 11.3 7.9 37.0

Notes: T : Trace, belowed 0.5%. * : Based on crude hemicellulose.

Table 2. Sugar composition and yield of purified hemicellulose.

Sugar composition{%)* Yield
Sample No. Sugar type

Rham. Ara. Xyl Man. al. Hu. (%)

EQ 15-10 Monomer T 1.2 4.3 T T T 80.7
Oligomer 1.9 T 71.3 3.4 6.5 11.4

EQ 15-10{30) Monomer T 3.2 10.1 0.9 2.1 1.6 81.6
Oligomer T T 54.3 13.1 6.7 8.0

EL 20-10 Monomer T 2.3 6.9 14.6 18.7 8.2 85.5
Oligomer T T 0.8 33.0 9.8 5.7

EL 20-10(30) Monomer T 4.1 11.0 18.8 259 10.3 81.3
Oligomer T T T 19.2 3.4 7.3

Notes: T : Trace belowed 0.5%.. * | Relative composition.
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Fig. 1. Infraredspectraof hot water and methanol
extracted exploded-oak wood(@ EQ 15-
10¢30)) and nitrocellulose(@ EQ 15-10(30),
@ Cotton) of with a mixture of nitric
acid and acetic anhydride.
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Table 3. Characters of nitrocellulose from hot water and methanol extracted exploded-wood.

Sample No. - - —
Character EQ15-10 EQ15-10(30) EL20-10 EL20-10(30) Cotton
Klason lignin* 28.3 30.2 43.9 43.9 -
Yields(%) 143.8 150.0 142.8 137.6 172.6
D.S. 2.40 2.87 2.06 1.85 3.00
% N 12.43 13.79 11.33 10.93 14.14
* Based on extracted exploded-wood.
Table 4. Solubility of nitrocellulose with various solution.
EXW No. , o . o
Character EQ15-10 EQ15-10¢30) EL20-10 EL20-10{30) Cotton
Acetone + +- + + +++
Ether +~Ethanol(V/V} - - - -
Ethanol - - - -
Note: +++ : Very good solubility. —+ @ Solubility. + : A few solubility. — : Non-solubility.
£Qe Cp Oy Ceolld Lolukm 2 9hgul=3:1:10 4.4 £
Zzol Aoy dedA JArHWu. 1980).
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