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ABSTRACT

Since the role of lignin in the wood cell wall is to keep integrity and structure rigidity of lignocellulosic
substrate, lignin of the cell wall has to be destroyed before enzymatic hydrolysis of wood
polysaccharides. The aspen wood meals were delignified with ozone in acidic condition. The chemical
characteristics of wood meal were investigated. The 60% of lignin and almost zero % of polysaccharides
in aspen wood meal was degraded with 10min. ozone treatment. The phenolic hydroxyl groups of lignin
in ozonated wood meal were increased with ozonation time. The sugar composition of ozonated wood
meal showed that the hemicellulose was more susceptible to ozonation than cellulose. The yield of alde-
hyde was increased in some degree with 10min. ozone treatment and decreased with longer ozone
treatment.

Keywords : ozonated aspen wood, lignin content, sugar content, nitro- benzene oxidation,

phenolic-OH, crystallinity
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Column : 3% ECNSS-M(400 % 0.4 cm glass column)

Detector : FID

Column Temp. : 190C

Injection Temp. : 230C

Detection Temp. : 250C

Carrier gas : N, 1.2 kgf/en’

Internal standard : 1% Inositol solution
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Column : Silicone DC QF-1(250 x 0.4 cm glass

column)

Detector : FID

Column Temp. : 160C

Injection Temp. : 250C

Detection Temp. : 250C

Carrier gas : N,

Internal standard : acetonitile(3 mg/m) solution
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Table 1. The yield of residue content and composition of aspen wood meals(%o)

Os treatment time (min) 0 10 30 60 120 180
Yield 100 84.5 79.2 74.3 67.5 63.5
Klason lignin 22.3 8.6 4.9 33 0.1 -
Acid soluble lignin 1.2 0.8 0.7 0.7 0.7 0.5
Total lignin 23.5 9.4 5.6 4.0 0.8 0.5
Lignin content based on wood meal 23.5 7.9 4.4 3.0 0.5 0.3
Polysaccharide content based on wood meal 76.5 76.6 74.8 71.3 67.0 63.2
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Table 2. The contents of phenolic-OH and products of nitrobenzene oxidation in aspen

O3 treatment time (min) 0 10 30 60 120 180
Rate of delignification (%) 0 60.0 76.2 83.0 98.0 98.0
Phenolic-OH (mmol/gL) 0.48 1.04 1.54 2.02 8.83 9.22
Vanillin (mol%/L) 12.8 134 11.2 1.8 + -
Syringaldeyhyde (mol%/L) 30.2 31.6 27.9 4.4 + -
Total aldehyde (mol%/L) 43.0 45.0 39.1 6.2 - -
s/v ratio (%) 2.36 2.35 248 2.5 - -
Aldehyde on original lignin of wood meal (%) 43.0 18.2 9.3 5.8 - -
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Fig. 2. Relative lignin content and rate of nitrobenzene
oxidation products in ozonated aspen wood
meal.
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Table 3. Relative contents of dicarboxylic acids and monocarboxylic acids

O3 treatment time(min) 0

10 30 60 120 180

dicarboxylic acid/monocarboxylic acid 0.10

0.08 0.15 0.23 0.26 0.25
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