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Cellulose fibers have several carboxylic groups that play an important role in paper
production, since their changes affect the properties of the material. The presence of
ionisable groups in the fiber has a significant effect on their swelling and on the strength
properties of the paper produced. Most of the paper chemical additives are cationic
polyelectrolytes which interact with these groups improving paper machine retention.
Chemical modifications of cellulosic materials are usually carried out under conditions that
destroy the inherent properties of the fibers, like their strength. Efforts have been made in
order to achieve chemically modified cellulose fibers which could preserve their strength
properties.
In this study, carboxylic groups were introduced to an industrial bleached kraft pulp of
Eucalyptus globulus by a catalytic oxidation process using TEMPO (2,2,6,6tetramethylpiperidine-1-oxy radical), sodium bromide and sodium hypochlorite (Fig. 1).1 The
oxidation conditions were optimized in order to increase the amount of carboxylic groups
without a significant loss in pulp intrinsic viscosity. The determination of total carboxylic
groups introduced in pulp fibers was performed using a conductometric titration method. The
obtained results showed that an increase of 12% in the carboxyl groups content of pulp fibers
gave rise to improvements of the swelling properties of the pulp, strength paper
characteristics and cationic starch retention in paper formation. The oxidized pulp without
refining exhibited an increase of 40% in its tensile strength and 50% in tear index and
internal cohesion (Scott-bond test).

Figure 1 - Scheme of TEMPO-mediated oxidation of cellulose.1
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