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Although tevelling agents for reactive dyes have been on the market for more than twenty years,
there still remains some uncertainty as ta their mode of action. Therefore an investigation has been
carried out, using Albegal B as a typical levelling agent and reactive dyes from the Lanasol range.
There are three mechanisms proposed to describe how auxiliaries such as Albegal B can act to
overcome tip/root unlevelness when dyeing wool fibres: a dye complex mechanism, a surface
mechanism and a fibre mechanism. These are discussed in the light of the experimental results.

INTRODUCTION

The commercial success of reactive dyes on wool was
only possible once special auxiliaries became available.
Without these levelling agents reactive dyeings resulted
in uneven dyeing of tips and roots of the wool fibre,
known as skitteriness. Although levelling agents forreac-
tive dyes have now been on the market for more than
twenty vears, there still remain open questions on their
mode of action. Hence an investigation was performed,
taking Albegal B as a representative levelling agent and
reactive dyes from the Lanasol range.

POSSIBLE MECHANISMS

Albegal Bis a surfactant formulation based on ethoxylated

aliphatic amines. It was shown previously that Albegal B

shows strong affinity to dyes and the fibre [1-4]. It is not

clear which interaction causes the tip/root levelling, but
the affinity of the levelling agent for the dye was thought
tobe chiefly responsible. In general there are three mecha-
nistic possibilities to explain how auxiliaries such as

Albegal B can act to overcome the tip/root unlevelness.

These are summarised below.

(a) Dye complex mechanism: The high affinity of the
auxiliary for the dye leads to the formation of a com-
plex between the dye and the auxiliary. In the case of
Albegal B the complex is more hydrophobic than the
dye itself and has therefore a higher affinity for the
more hydrophobic root of the wool fibre.

(b) Surface mechanism: As surface-active compounds 5],
itis likely that dyeing assistants accumulate at the tips
and roots of the fibre to a different extent because of
the different hydrophilic’hydrophobic properties of
tips and roots. This may giverise to a variable distribu-
tion of the dye between roots and tips.

(c} Fibre mechanism: The auxiliary may penetrate
the wool fibre and thereby influence the fibre
properties [6]. For example, a change in the charge
density, competition for the binding sites or
swelling of the fibre may lead to a greater mobility of
the dye inside the fibre and therefore to a faster
levelling out of tip/root difterences.
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RESULTS

The following experimental results relate to the action of
Albegal B (CGY) on dyeings with Lanasol (CGY) reactive
dyes.

Absorption spectroscopy of dye/Albegal B solutions
The interaction of Albegal B with the dye can be monitor-
ed in terms of a distinct change in the u.v.—visible spec-
trum of the dye upon addition of the levelling agent.
Cegarra et al. investigated this interaction with Lanasol
Yellow 4G and suggested a 1:1 complex between dye and
auxiliary [3].

Pretreatment with Albegal B

Pretreatment of wool with Albegal B in a blank dyeing
bath and subsequent dyeing in a fresh bath without
Albegal B present resulted in dyeings with good fibre
levelness.

Aftertreatment with Albegal B

A dyeing without Albegal B was interrupted at 70°C
when most of the reactive dye was still unfixed. A subse-
quent treatment in a separate blank dyeing bath with
Albegal B led to an improved fibre levelness.

Ratio of dyestuff to auxiliary

Tippy wool was dyed in different depths of shades (0.1-
2% Lanasol dye) with varying amounts of Albegal B,
covering a molar ratio of dyestuff to auxiliary from 1:3 to
10:1. A minimum amount of approx. 0.7% Albegal B,
independent of the depth of shade, was necessary to
obtain fibre levelness.

While the fibre levelness did not depend significantly
on the ratio of dye to Albegal B, the speed of dyeing
varied with the concentration of the levelling agent. In
accordance with previous work it was found that the
dyeings were first accelerated by addition of Albegal B
[1-3]. At higher Albegal B concentrations the rate of
uptake was less. This behaviour depended more on the
ratio of Albegal B to dyes than on the absolute amount of
Albegal B present.



Rate of tip/root levelling

In the early stage of a dyeing process, anionic dyes
penetrate first the tip of the wool fibre. Later the dyes
partially migrate via the bath to the fibre roots [7]. With
reactive dyes this process is interrupted by the formation
of dye-fibre bonds, resulting in skittery dyeings. Since
auxiliaries overcome this unlevelness, the question is
raised whether thelevelling agents cause an even uptake
of the dyes at tips and roots from the start of dyeing, or
whether they accelerate the migration from tips to roots
before the dye-fibre reaction takes place.

Examining fibre cross-sections from different stages of
the dyeing process, it was shown that at the beginning of
the dyeing with Albegal B the tip/root differences still
exist. Above 70°C the levelling agent accelerated the
migration of the dye from the tips to the roots and
uniform dyeings were obtained.

To quantify this exchange a system was adopted [7,8],
in which chlorinated wool served as a model for the
weathered tips and untreated wool for the roots. Dyeing
these two materials in the same bath simulated approxi-
mately the different behaviour of tips and roots during
the dyeing process. Chlorinated and untreated plain
woven wool fabrics were dyed with 1.5% Lanasol Blue
3G in the same dyeing bath in the absence and presence
of Albegal B. The dyeings were interrupted at different
times of the dyeing cycle and the distribution of the dye
between the two materials was determined colori-
metrically. The results are presented in Figures 1and 2. In
the absence of a levelling agent the uptake of the dye by
the chiorinated wool was much faster than that by the
untreated wool. In presence of 1% Albegal B two distinct
changes occured. Firstly the difference in the rate of
uptake between chlorinated and untreated wool was
much less due to an acceleration in the rate of uptake by
the untreated wool. Secondly above 70°C a marked redis-
tribution of dye from the chlorinated to the untreated
wool took place, at which time the dyebath was almost
completely exhausted.
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Figure 1 Model system for tip/root differences; distribution of 1.5%
Lanasoi Blue 3G between untreated and chlorinated wool in the
absence of a levelling agent
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Figure 2 Model system far tip/root differences; distribution of 1.5%
Lanasol Blue 3G between untreated and chlorinated woot in the
presence of 1% Albegal B

Rate of uptake of Albegal B

The rate of uptake of Albegal B by wool was determined
by extraction of the dye-auxiliary complex in a non-
aqueous solvent [9]; the agent was found to be relatively
quickly exhausted (Figure 3). Within 10 min at 50°C more
than 50% of Albegal B was adsorbed by the wool. The rate
of uptake of Albegal B was slowed down in the presence
of dye, indicating a competition for surface sites.
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Figure 3 Rate of uptake of 1% Albegal B at pH 4.5

CONCLUSION

Interaction of Albegal B and wool fibre is most likely to be
responsible for minimising tip/root differences in dye-
ing. It is not possible to exclude the surface mechanism
and it is probable that both mechanisms are important.
The slowing down of the uptake of Albegal B in the
presence of a reactive dye may be due to acompetition for
surface sites. The distribution of dye between tips and
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roots is improved by Albegal B in the very early stages of
dyeing, although most of the dye is redistributed from
tips to roots later on. Although interaction of Albegal B
with the dye in the dyebath can be shown by u.v.—visible
light spectroscopy (mechanism (a)), it is unlikely to influ-
ence the levelling of tip/root differences.

The author thanks Mr Thilo Frey for his experimental
support.
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