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Abstract

Modern hardwood kraft pulp lines utilize chlorine dioxide, ozone, oxygen and hydrogen peroxide
as bleaching chemicals. Unbleached hardwood kraft pulps contain typically equal amounts of
residual lignin and hexenuronic acid. The bleaching sequences are planned to operate at minimal
running costs while keeping the impact on environment low and the quality of pulp high. In this
paper the chemistry of modern pulp bleaching is reviewed with links to characteristics of the
bleaching.

Introduction

Understanding and practices in bleaching of hardwcod kraft pulps have changed a lot since 1994
when the discovery of hexenuronic acid (HexA) in kraft pulps was presented for public (1). Soon
after the discovery it was shown that elimination of HexA with an acid treatment significantly
decreased the chemical consumption in ECF and TCF bleaching of hardwood kraft pulps (2).
Today the hot acid treatment has become a common practice in new hardwood ECF bleaching
lines.

AOX of the mill effluent is one of the key parameters that the mills need to follow to meet the
limits set by authorities. Many changes in the bleaching sequences have led to decreasing AOX
levels and undetectable amounts of dioxins that dominated bleaching research still in 1980%ies
(3). The debate on dioxins led also to the introduction of TCF bleaching sequences with ozone,
oxygen and hydrogen peroxide as sole bleaching chemicals.

The expected victory of TCF bleaching has not yet been realized for several reasons. Although
some hardwood pulp mills operate successfully their TCF plants, there are some features in the
bleaching chemistry that may make the TCF lines more difficult to run smocthly and to produce
pulps with the highest quality. In this paper we want to report on some observations on bleaching
of hardwood kraft pulps, largely based on previously published literature.

Residual structures in bleached pulps

Traditionally the bleaching result is analyzed as the brightness and kappa number {(consumption
of permanganate) of the pulp. Although the brightness is, by definition, proportional to the
chromophore content of the pulp, the brightness stability may vary greatly depending on the
chemical composition of the pulp (4). A high brightness stability can only be obtained, although is
not necessarily reached, when the residual lignin and HexA contents are low. Therefore, any
bleaching sequence should be systematically planned to reach this target together with the high
brightness. Because of its unspecificity the kappa number determination does not alone give
enough information for systematic development of bleaching sequences (5).

In addition to the residual lignin and HexA, especially the oxidized structures of polysaccharides,
organically bound chlorine, residual extractives and transition metal compounds have claimed to
be responsible for the brightness reversion.



