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Abstract

Problem definition and objectives: Treatments are carried out in different ways to dissolve
and remove colored substances, mainly lignin, to prepare paper pulp from different lignocellulosic
sources. Treatment methods, whether in combination or individually, can significantly impact the
strength of the cellulose fibers used in papermaking. The bleaching treatment of paper pulp, which
is usually used after pulping, is always associated with damage to the structure of paper pulp. In
this regard, it is tried to use selective methods in bleaching. Determining the viscosity of pulp fibers
is a measure to evaluate their strength in papermaking. The viscosity of pulp fibers shows the
amount of chemical damage to the fibers through indirect measurement of the cellulose chain
polymerization degree in the fibers. The viscosity of paper pulp is a measure to evaluate its strength
in papermaking. This study investigated the effect of the xylanase enzyme on maintaining the
viscosity of unbleached soda bagasse pulp prepared from Pars Paper Industries through ECF
bleaching using pulp preparation methods with limited viscosity loss.

Methodology: Unbleached bagasse pulp with 5% consistency was treated using xylanase
enzyme at three levels (2, 5, and 10 U/g) and a pH of 5.5 for 60 minutes. Chemical bleaching with
the sequence XE1DE2 was done at 10% pulp consistency and 70 and 60 degrees Celsius for stages
D and E, respectively. The amount of active chlorine in both treatments was considered 3% based
on the initial kappa number of the pulp. Properties of the pulp and handsheets, including pulp yield
and viscosity, in addition to grammage, thickness, density, degree of brightness, fold resistance,
and tensile strength of handsheets, were measured.

Results: Results showed that the yield of pulps decreased with increasing enzyme consumption
and the use of more chemical bleaching steps. Xylanase treatment up to 2U level can help maintain
the viscosity of pulp, but consumption of 5U and 10U severely reduces the viscosity of the final
pulps. Xylanase treatment up to 2U can also increase pulp brightness during chemical bleaching.
However, the higher consumption of xylanase will not affect the final paper's brightness but
preserve its strength after bleaching, which showed itself in the evaluation of folding resistance and
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tensile strength. In addition, using xylanase treatment reduced the chlorine dioxide consumption to
achieve a certain degree of brightness, which, regarding this factor, the consumption of more
enzymes in a relatively linear manner reduced the consumption of chlorine dioxide in the bleaching
stage.

Conclusion: In general, the moderate use of xylanase can be introduced at the level of 2U
according to the information of this research, which leads to a reduction in the consumption of
bleaching chemicals and can be environmentally significant. However, using more xylanases not
only does not permanently increase the brightness but also causes damage to the mechanical
resistance of the paper. In general, the usage of 2U xylanase is recommended for the bleaching of
brown bagasse soda pulp.

Keywords: Xylanase, Soda pulping, Bagasse, Pulp viscosity, Pulp bleaching.
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