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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 the dyeing properties and fastness were investigated, 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 adsorption were
increased, but that effect was less significant when the cotton blend ratio was higher.

Keywords: swelling and fixing agent, p/c blended fabric, thermosol, fastness, disperse dye

1.4 2

Zejoll =B/ ENAES] 15 G4 st
of 1Eet B2 A9 AFHo ke 15 19 A
SEAL LAAR} HEEHRE 92 % e
ZAek A 807 Aejste] sjE-A A 2o} A
BZ Ageto] Ejol Ao} ME Al G
T elal, Adelre Bitdaet AU E &
T ARGEE 1802 AYshe Wi FH2de
o]F oiH&E BElA setes ST B E v
o 1807 Aejste whgo] ERH AL k.

1§ 202 EPo2Hole TAUEE AMEStaL
= AU B Vatd 88 AHgato] Sl
HE-AxF RS Aejdte] P 2HE A3
5 47 fe-sErM W GFAE
Ho

A T 15 1} 18 202 F2 H T

A G4 A A AR B A7hag
(e]
Aol Folatolof gk

2% 2%9] 76“?"‘5 I A

[l B = aa | 1
A g wlo g gt AT ARE Xy]ste] i
o
=

>
oo
i)
)
2

N

AuFE Gange) o)

3
R L
WAE oR 1841vho 7 Q4 sk e i

'Corresponding author. Tel.: +82-41-630-3223; Fax.: +82-41-634-8740; e-mail: rdk8441@chungwoon.ac.kr

116 | st 713 spa] =] A 204 A 12



ZC0AE/H SHAE 12 1 AZS G0 2058 AH
29 Wl tig JF B A5 FAY 45 A 2.3 A3y
o] wAZEE 5 stk
o<] A7} #IM_D}L‘# ] 031 Al
T W &9 AFaHAE ol 2Eol g
5 2 = o = BAaA = Y] 7haHyrt BabE BT
oﬂeg] Sz o }:ﬂ§],/\]7:’_£]_ oJow g :-L.ﬂﬂ/q;ﬁ/
o= \orreoa|E v T oR——T = - }‘i ;{]1:9/] oFH L FA5HA tl/\jqﬂ 3 & 9kl
W EAES BAUE § SRR A 924 o e e
=2 3o [e)
7] el Bl i BanAe g, 4 SO USEUARacogen 1S D% T
BE AP n Fol 9uel FRYl nAr gy (OHF FEYTACotto Clarin OK, S E A
o zua A Qo] Basht gep woo S ord 100°CANA 408ck Aejatsion, e of
. B B AL ER il Ak o
Pl Felol 20 ERARA $49) @ae]  DHEENACO)EWAS ATIHCOOH)
Fod BAQE e Agstel Felolsrswe P RAT BC 08T AR
: : : Mol S EF °Be’ & 7
EEE A3 0 Ao g e TR E TOSHER(NROR) SR A
el LEvs} OR FaEe) AL g, g n S TTAT e
dFAF wel A= G T vl a1z ik 2.3.2 ¥4(Thermosol dyeing)
i’ - Table 19 A|ZE 217 25cm x 40cmE 4|5}
2= % pickup &< 5% 3193, AP B
01 Als @ Ak (Cellestren Blue GG, BASF)¢] %% 10g/1= 7%
O 3k} o] 24| (Primasol V, BASF) 20g/1, W& 4
& A AR AlRE A @A A% W §3%4)|(Glyezin CD, BASF)E o] u]frol| uhg} A}
Aee(Ba, s2gd, 39 5 mAgolY) o &2 t2A A FhelA S Aefidow
Aol A=2A 2t AEe] Mget des BT 2 ov] AxS ¢ Hdxskql:
I AT WSS Fof A A= ARSI 4 Ax 5 GRE AZAT)Y] SJste] MRS
agjal Aol ARgeh okEe 15 A1 T8 oF H2]7](Pin tenter type, ¥+ Tsujirh)E A&t
w3 2AE ARERdler 9EE STRAYE 190°C 200°C, 210°C, 220°Ce] 2Eoll A 747 902
Cellestren Blue GG9t #& L34 Glyezin CDE AF ¢ dAY 3 F FAs So]& AdagALE
&3kt Meisanol BHS)E 1g/1, 9] 1:202.2 95°CollA] #¢]
Table 1 = A¥el AHEH 7 A=59 543 = T Azsigith
1o [e3]
& Yepf . 033 dzo] Eag
2.2 A3 A o] ghnd ZH ARE FEFLE A 2441 %
A% &3 3= (Macbeth CE -3100, USA)E A3
ool dre) A, B e A gl o ol (Macbeth CB )& ket
01K o] olul A A Halo] A 7)= oK o] Al ol 95 FHES SARA
Ao] Aurs AEH, mAEhol 7] i) At AMTO dm TAE =AL JpAFA oo
2 Al8] 5 o3 }
IS g el A e 400-700nm Ate]elA] 20nm 744 0.2 WAHES 54
A A AREE s dxTE 2902 2 5 g B
- . - g F A F5ubdl A Kubelka-Munk4 o 2]
‘q] UHH'}—\‘/ }\i—?‘%_7]‘q] 1%% EdlEit ?’E’IE“Q] TX1 =] = =] 7} Al&E o olg & z9
.. = = a= 18] =163 0]‘0:] K/S value s :IIO]‘O:] = ]J_Lv/] FE = = —,Ei
(Tsuji)Ak A 71E AHEste] AFskql. 1] w84 T8
Table 1. Specification of specimens
. Yarn count(Nec) Density(in.)
Symbol Specimen (Wp x wY) (Wp x wt) 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
P-0 100% cotton 40 x 40 136 x 80 Plain
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Fig. 1. Relationship between K/S of 100% cotton fabric
and Glyezin CD.

(@) The pore model - dye molecules diffuse in (b) The free volume model - dye mole-

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.

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.

A(T=T,)

ko D=ln D =gy
g

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.

1 200g/1).
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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 52.8 527 -47 -4.0 -215 225 4
P-0 24 54.5 53.7 -2.7 -1.5 -25.8 -27.7 3-4
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Fig. 5. Reflectance of 100% polyester fabric before and
after light fastness test.
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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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