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ABSTRACT

The structural property of phenolic and non-phenolic lignin has an effect on the reaction rate of
lignin by oxygen and chlorine dioxide respectively. Moreover, the undesirable degradation of cellulose
followed by lignin degradation is influenced by chemical charge and reaction time. In this paper,
several lignin model compounds were used to illuminate the interaction of oxygen and chlorine
dioxide by varying the position of O and D(OD, DO, ODO and DOD), and gas chromatography
method was used to investigate the degradation of lignin by determining the content of methoxyl
groups in lignin. It was shown that structural properties of lignin models were more influential on the
degradation and demethylation of lignin than the above combination. Combination of oxygen and
chlorine dioxide, however, was more effective in degradation of lignin than only one stage, and three
stages than two stages.
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Table 1, Experimental conditions of D0 and O stage

Oxygen (0) Chlorine dioxide (D)
O, pressure (atm) 6.0  Active Cl; on od. sample (%) 2.0
Retention time (min) 60  Retention time (min) 60
Temperature (C) 95  Temperature (C) 60
End pH 115 EndpH 25
MgSOsonodpulp(%) 05  Pulp consistency (%) 30

Pulp consistency (%) 10
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Table 2. Analytical conditions of HPLC

Model compound ~ Mobile phase Instrumental conditions
Vanillylalcohol ~ AN/W/35/65 ~ Waters 600S, Nova-Pak
Apocynol AN/W/35/65  C18,60 A,39 mm
Veratrylcarbinol ~ AN/'W/35/65 X300 mm 26 C, 1.0 m{/min,
Biseugenol AN/WI030  Sensitivity:8, Detector:UV 280 nm
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Table 3. Analytical conditions of gas chromatography
(Hewlett-Packard 6890 Model)

Column Agilant HP-innowax, 30m X

025 mmid., 0.25 ym film thickness

Detector Flame ionization detector
Carrier gas Helium
Oven temperature, C 85
Injector temperature, C 110
Detector temperature, C 150
Split ratio 1/120
Flow rate, ml/min 0.7
Run time, min 6
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Fig. 1. Degradation of lignin model compounds by
chlorine dioxide.
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Fig. 2. Effect of multi-stage bleaching on the
degradation of model compounds.
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Fig. 3. Demethylation of model compounds by
chlorine dioxide.
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Fig. 4. Effect of multi-stage bleaching on the
methoxyl content of apocynol.
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Fig. 5. Effect of multi-stage bleaching on the
methoxyl content of veratryl carbinol.
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Fig. 6. Effect of multi-stage bleaching on the
methoxyl content of MWL.
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