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Abstract

The fundamental role of the physicochemical structure of acrylic
fibres in relation to the development of satisfactory methods of
coloration is critically reviewed with particular reference to the
dye-fibre-interrelations that occur in cationic and in disperse
dyeing systems.

1. Introduction

Within the brief space of thirty years acrylic fibre pro-
duction has grown to become the third largest synthe-
tic fibre capacity in the world [1-3]. This dramatic
growth rate could not have been possible without
satisfactory methods of coloration being developed,
for these have expanded greatly the range of potential
end uses for acrylic fibres.

The development of satisfactory methods of coloration
for acrylic materials in their many diverse forms has
resulted from much imaginative research and innova-
tive development work in many countries. This has
involved fibre producers, dye manufacturers and aca-
demic institutions, often working in close collabora-
tion. The fruits of this success have led to a more
rational view of the theoretical foundation upon which
the dye-fibre interrelationships are based and upon
which more satisfactory commercial processes will be
evolved in the future.
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The elucidation of the structure of acrylic fibres and
of the complex web of relationships encompassing the
physicochemical aspects of coloration processes has
taxed the resources of fibre scientists, colour chemists
and technologists. In particular, the modification of
the fibre structure through copolymerization [1-3] and
the synthesis of novel cationic dye structures [4] have
played major roles. This has enabled a wide gamut of
very bright colours on acrylic fibres with excellent
fastness properties to be produced.

With these points in mind, the object of this paper is
to review the considerable advances that have taken
place in the coloration of acrylic fibres. The theoretical
principles involving the dye-fibre interrelations will be
expounded and their development, especially for colo-
ration processes involving cationic and disperse dyes,
will be considered in detail.

2. Acrylic fibres

The development of acrylic fibre production from the
original discovery of acrylonitrile by Moureu [5] in
1893 through to the pioneering work of Rein [6] and
of Houtz and their coworkers [7] has grown dramatic-
ally to a total production capacity for 1979 of 5784 m
Ib, produced by some 59 organizations in 32 countries
[2, 8]. These early developments are documented in
detail elsewhere [1, 2, 7].

Considerable difficulties in the coloration of homo-
polymer fibres based on polyacrylonitrile led to the
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