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A Study on the One Bath One Step Thermosol Dyeing of
Polyester/Cotton Blended Fabrics
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Abstract— In this study the effects of swelling and fixing agent for the cotton side of polyester/cotton blended
fabrics- and  the- thermosol temperature on thé ‘dyeing properties” and fastness were iﬁvestigated, when the
polyester/cotton blended fabrics were dyed with a disperse dye which was able to dye both side of fiber by one’
bath -one ‘step thermosol - process. The obtained results are as follows; The dye adsorption’ decreased ‘with the
increase of cotton blend ratio in polyester/cotton blended fabrics, when the ratio of swelling and fixing agent for
cotton side was constant.- As the thermosol temperature increased up to 210°C, the dye adsorptiort were
increased, but that effect was less significant when' the cotton blend ratio was higher.
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Table 1. Specification of specimens
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Symbol Specimen Yar(l’lw;OI)J(n;g\)IEC) ?;;Sliyﬁ)) Woven structure
P-100 100% PET 40 x 40 136 x 80 Plain
P-80 80% PET / 20% cotton 40 x 40 136 x 80 Plain
P-60 60% PET / 40% cotton 40 x 40 136 x 80 Plain
P-40 40% PET / 60% cotton 40 x 40 136 x 80 Plain
P-20 20% PET / .80% cotton 40 x 40 136 x 80 Plain
40 x 40 136 x 80 Plain

P-0 100% -cotton
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the liquid-filled pores (porosity=P),
which are bent (tortuo- sity=T), and
adsorb simultaneously on the pore
wall(partition coefficient=K).
Apparent diffusion coefficient Dy is
given by

Dy =(P/T)KD,
where, D, is the diffusivity into the
pore of the liquid.

(@) The pore model - dye molecules diffuse in (b) The free volume model - dye mole-
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Fig. 1. Relationship between K/S of 100% cotton fabric
and Glyezin CD.

cules diffuse through the amorphous
region of polymer matrix, which may
also adsorb on the polymer chain.
Diffusion coefficient is a function of the
glass transition temperature of polymer.
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Fig. 2. The pore model and free volumn model of dye diffusion.
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Fig. 3. Relationship between K/S of 100% polyester fabric
and Glyezin CD.
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Fig. 4. Plots of dye adsorption on polyester/cotton
blended fabrics vs. thermosol temperature (GCD conc.
2 200g/).
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Table 2. Change of color coordinate by the washing fastness test

character L* a* b* Gray
AE Before After Before After Before After scale
specimen test test test test test test grade
P-100 0.2 50.4 50.2 5.6 5.5 -31.7 -31.8 5
P-60 1.3 52.8 52.7 4.7 4.0 -21.5 -22.5 4
P-0 24 54.5 53.7 27 -15 -25.8 277 34
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Fig. 5. Reflectance of 100% polyester fabric before and
after light fastness test.

| 20 | ¢ G 47}3813] %) A 208 A 1.5

G5 YRR zpolo WAL AEE AA A=t A
dtete die Yyt

o] gt AL Cellestren PE7} 2404 BAIER
ojEZ Ef A= g2 ARE 2% 93 A
FUHEZE 9871 S8 JF F4lo] 7Hed i
Hofl= GCDo| 432 &7} HA-8-2] pore WH o]
FREHA7L GCD7} Ao 23 83 & 2=
Pore Yol A3t G887 @] & o] gLk
AAAoE UMY gFASET} EfAHY
ZALREYg Ropx= Aoz wod

40 4 —O— Before test
—4— After test
g
o 309
(1)
<
[
-
[
2
5 20
4
0] AE=19

400 450 500 550 600 650 700

Wave length (nm)
Fig. 6. Reflectance of 60% polyester/40% cotton blended
fabric before and after light fastness test.
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Fig. 7. Reflectance of 100% cotton fabric before and
after light fastness test.
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