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The Effect of Steam Treatment on Dyeing Properties of Wool Fibers
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Abstract —Merino wool top and fabric have been treated with steams such as superheated steam

or high pressure steam. Moisture regain, water absorbency, water penetration, zeta potential, ESCA, SEM,

and dyeing behavior were studied.

Negative electric potential on the surface of wool fibers by steam treatment became higher than untreated.

From the results of ESCA measurement, intensity of Ois was increased by steam treatment. Rate of

dyeing and saturation dye exhaustion of wools increased by steam treatment, especially high pressure

steam treatment. Moisture regain, water absorbency, water penetration, and surface appearances by SEM

photographs of the steam-treated wools didn’t change. There is no relationship between dyeing of the

steam-treated wool and wettability to water. Therefore It seems likely that relaxation of adhesive filler

in interscale of wool by steam treatment accelerate dye penetration into the fiber.
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Fig. 1 Effect of steam treatments on &-poen-
tial of wool.
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Table 2. Relative intensities of C,s, O;s, Ny Fig. 2 SEM photographs(X 1000) of steam-

treated wool fibers.
(A) Untreated, (B) Superheated
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Fig. 3 Rate of dyeing of steam-trcated wool

with Acid Red 13 at 60C(for key sce
Fig. 1).

Table 3. Time of half dyeing and saturation
dye exhaustion of Acid Red 13 on

steam-treated wool

Time of half Saturation dve E\h(msnon

Treatment dveing(min)  (mol/g-fiber X 10°)
Untreated 132 075 -
Superheated steam 113 2163(4.2% )

High pressure steam 36 2353(134% )

* Parentheses indicate rate of increase in saturation
dye exhaustion of the treated wool compared to

untreated.
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Fig. 4 Relationship between C/Coo and 12 of
steam-treated wool with Acid Red 13
at 60C(for key see Fig. 1).
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Table 4. Effects of steam treatment on mois-
ture regain, water absorbency and
water penctration of wool fabrics

Moisture Water  Time of water

Treatment regain, absorbency, penetration,
- % % seconds
Untreated 130 285 23600
Superheated steam 129 289 23600
High pressure steam 131 310 23600
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with Acid Red 13 at 60C(for key see
Fig. 1).
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