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Effects of Lignin Content and Fiber Recycling Times on Pulp Strength
Improvement under Laccase Treatment
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Abstract: Experiments on mixed pulp and fiber recycling of unbleached and bleached kraft pulp were carried out to esti-
mate the effects of different lignin content and the fiber recycling times on pulp laccase treatment. The strength properties,
especially the wet strength of the mixed pulp were improved under laccase treatment. The increase rate of strength properties
reduced gradually with the decrease of lignin content. After laccase treatment, the wet tensile strength of the unbleached kraft
pulp improved by 33.45%,but the increase rate decreased to 2.72% when the bleached kraft pulp content reached 40%,
indicating that the proper lignin content was necessary for laccase catalysis. The recycled fiber properties were improved
after being treated with laccase, but the increase rate decreased with increasing fiber recycling times. The fiber test results
showed that the length and width of the fiber decreased, the fines of softwood pulp decreased slightly while those of the hard-
wood pulp increased and the fiber properties had no significant changes after laccase treatment in the process of fiber recy-
cling. The SEM result showed that adhesion between fibers occurred after laccase treatment.
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Tab.1 Kappa number of mixed pulps treated with laccase
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Fig. 1 Effect of laccase treatment on tensile strength of
softwood mixed pulps
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Fig. 2 Effect of laccase treatment on tensile strength of
hardwood mixed pulps
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Fig. 3 Effect of laccase treatment on tensile strength of
softwood recycled pulps
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Fig. 4 Effect of laccase treatment on tensile strength of
hardwood recycled pulps
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Tab.3 Effect of recycling times on fiber properties and fines of pulps
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