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Selective Oxidation of Pulp with Sodium Periodate and Its Properties
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(1.Hubei University of Technology, Wuhan 430068, China;
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ABSTRACT: The work aims to study a new method to increase the wet strength of paper by selective oxidized fiber with
sodium periodate with regard to the environmental pollution caused by the use of traditional wet strength agent. With the
unbleached softwood kraft pulp as raw material, the fiber was selectively oxidized with sodium periodate. Fiber mor-
phology analyzer and infrared spectroscopy were applied to analyze the fiber morphology and characterize the fiber, re-
spectively. The physical characteristics of the finished paper and the paper surface morphology were analyzed and ob-
served. After the oxidation with sodium periodate, the fiber length and width had a little change, but the fiber roughness
decreased significantly. Besides, there was a large number of aldehyde groups on the fiber surface. The aldehyde groups
on the fiber surface could have the condensation reaction with the hydroxy on the fiber in the process of paper formation,
thus forming the hemiacetal structure. The hemiacetal structure improved the bonding strength between the fibers, thus
improving the wet strength of the paper. The wet strength of paper can be improved by selective oxidized unbleached kraft
pulp with sodium periodate.
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Tab.1 Morphology of pulp fiber

P —— T e
W% (ngm™)  HEEUY%
0 1.534 29.7 201.4 26.4
2 1.550 30.6 177.5 23.1
4 1.513 31.1 177.6 22.2
6 1.519 31.2 174.0 21.4
8 1.538 31.0 226.2 21.5
10 1.468 31.6 217.0 22.4
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Fig.1 Infrared spectroscopy of pulp with different mass frac-
tion of sodium periodate
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Fig.2 Infrared spectroscopy of paper with different mass frac-
tion of sodium periodate
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Fig.3 SEM analysis of paper surface
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Tab.2 Physical properties of paper
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0 51.98 2.22 5.4 45 3.51 54 0.535
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