Correspondence

Effect of Carrier Dyeing on the Wrinkle Recovery of Wool,
Polyester and Wool—Polyester Blend Fabrics

Wool—polyester blend fabrics exhibit a
much wider variation in measured values
of wrinkle recovery than pure-wool
fabrics of similar structure [1]. A
possible contributing factor is that the
diverse conditions used for dyeing poly-
ester and wool—polyester blends have
variable effects on the mechanical pro-
perties of the individual fibres. For
example, the use of phenol and diphenyl
carriers to dye polyester film has been
shown to cause changes in molecular
structure involving chain folding and this
results in changes in the dynamic
mechanical properties [2].

To test this possibility, laboratory
dyeings, representative of practical condi-
tions, were applied to fabrics of pure
wool, pure polyester and a 45:55 wool—
polyester blend. The polyester used was
normal tenacity poly(ethylene terephthal-
ate), 4 denier, 68 mm staple fibre. The
fabrics were of otherwise identical con-
struction [3] . Dyeings were carried out at
99°C, 105°C and, for pure polyester,
130°C, in the presence and in the absence
of carriers. The three commercial carriers
were chosen as being representative of the
three chemical types most commonly
used for dyeing wool—polyester blends.
Wrinkle-recovery values, obtained using
the CSIRO Multiple Pleat Test [4], are
listed in Table 1. The dyeing conditions
and recipes used were as follows:

99°C Method

The bath was set at 55°C with 10%
anhydrous sodium sulphate and 2%
Uniperol W (BASF, a sulphonation
product of a polyglycol ether). After
10 min 1 g/l of carrier was added and
the pH adjusted to 5.5-6.0. 1.5%
o.w.f. of *Foron Red E—2GL (S) was
added, and the temperature raised to
99°C over 25 min. The temperature
of the bath was maintained at 99°C
for 90 min, cooled and the bath was
dropped. The dyeing was then cleared
at 45°C for 15 min with 0.5 g/l of
Imerol X (S, a modified polyglycol
ether), and 042 ml/l of acetic acid
(60%). The fabric was then rinsed and
air-dried at 20°C.

105°C Method
The bath was set at 55°C with 2 g/l
ammonium sulphate and 1% Lyocol

TABLE 1

Wrinkle Recovery of Dyed Fabrics

Dyeing % WR | 3* after dyeing in presence of
Fabric temp.
°C) No Methyl  Monomethyl- Diphenyl
carrier  cresotinate naphthalene
100% wool 99 56 55 55 56
105 55 56 56 55
45:55 Wool— 99 75 72 71 68
Polyester 105 14 67 69 68
100% Polyester 99 81 78 76 73
105 80 77 74 74
130 81 WR, 5 of undyed polyester = 80

*The CSIRC Multiple Pleat Test was used under standard testing conditions {4].

WP (S, an amphoteric fatty acid
derivative). After 10 min 1 g/l of
carrier was added and the pH adjusted
to 5.5-6.0. 1.5% o.w.f. of *Foron
Red E—2GL (S) was added, and the
temperature raised to 105°C over 30
min. The temperature of the bath was
maintained at 105°C for 60 min,
cooled and dropped. Clearing, rinsing
and drying were carried out as in the
99°C method.

130°C Method

The bath was set at 60°C with 0.5 g/l
of Irgasol DAM (CGY, a naphthalene
sulphonic acid derivative} at pH 5.5.
After 10 min 1.5% o.w.f. of *Foron
Red E—-2GL (S) was added and the
temperature raised to 130°C over 30
min and held at this temperature for
45 min. The bath was cooled and
dropped, and clearing, rinsing and
drying were carried out as in the 99°C
method.

The results show that the presence of
carriers during dyeing has no effect on
the subsequent wrinkle recovery of pure
wool, but markedly lowers the wrinkle
recovery of polyester and polyester-
containing fabrics. Even dyeing at 130°C
in the absence of carrier had no effect on
the subsequent wrinkling of polyester,

strongly implicatingthe carrier as the
cause of the reduced recovery.
The results presented here

*A mixture of disperse dyes

demonstrate that carriers can affect the
wrinkle recovery of polyester-containing
fabrics. This does not necessarily mean
that all such fabrics when carrier-dyed
will have poorer wrinkle recovery than
those dyed in the absence of carrier. Dif-
ferent polyester types, different dyeing
conditions, different quantities of carrier,
and removal of carrier by heat-setting and
other finishing treatments may affect the
performance of the final fabric. These
aspects are currently under study, as part
of a research programme aimed at achiev-
ing maximum wrinkle recovery of wool—
polyester blends.
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