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Abstract —As the polyester fiber becomes thinner, thermomigration that is the most important factor
deteriorating the washfastness, is more dominant. For improving the washfastness of ultrafine polyester
dyed with disperse dye, it is necessary either to decrease the amount of thermomigrated dyes on the
fiber surface, or to use a disperse dye containing diester group in the coupling component. This paper is
concerned to investigate the relation between the chemical structure of three disperse dyes and their
dyeing properties and washfastness. The disperse dye whose molecular size is big, can dye ultrafine
polyester with good build-up, and its washfastness is reasonably good. Other disperse dye which has
diester group., shows the same dyeing properties as the standard disperse dye, and its washfastness is
better than that of the standard disperse dye.
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Fig. 1. Chemical structure of disperse dyes used
in this study.
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Table 1. Wavelength at maximum absorption and
molar extinction coefficient

molar extinction coefficient

Dye  Apax (mm (2] mole - on )
Dyel  520.0 35,560
Dye2  522.0 34,050
Dye3  524.0 36,920
Al 989 FEE 0594 8% ow.fE W3]
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AAME Al d5 BT Hr7] ¥3} A2 =
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Atk =d FAREe] A5 K/SEkel 8% o.w.f 7}
A A&EA 7kl Dyel ©] K/ #tol 7HE

g

—&—Dyel(2d) ~ —&— Dyel(0.05d)
—8—Dye2(2d)  —8— Dye2(0.05d)
—6—Dyed(2d)  —®— Dye3(0.05d)
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Concentration of Dye ( % o.w.f)

Fig. 2. Variation of K/S value of dyed regular
and ultrafine polyester as a function of the
concentration of dye.
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Fig. 3. Variation of the amount of absorbed
dyes in regular polyester and ultrafine polyester
as a function of the concentration of dye.
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Fig. 4. Variation of the amount of absorbed
dyes in regular and ultrafine polyester as a
function of dyeing time.

Table 2. Half dyeing time of disperse dyes

Dye regular polyester  ultrafine polyester

Dyel 57 min 28 min
Dye2 63 min 41 min
Dye3 59 min 34 min
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Table 3. Washfastness of dyed polyesters

Dyel Dye2 Dye3
2d 005d 2d 005 2d 0.05d
05% 4~5 3 4~5 4~5 4-5 4

% ow.f

1% 4~5 2~3 4~5 4~5 4-5 3
2% 34 2 4-~5 4 4 2-3
4% 3 1~2 4-~5 4 34 2
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Fig. 5. AE values of the stained fabric detached
to the non-heatsetted polyesters.
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Table 4. Amount of thermomigrated dye, thermomigration rate,

regular polyester
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e Ae & Sk
< Dye2oll W]3| Dyel 2 Dye3 o] AE 3ol s =
7} Fola5S 27 FUksigom, AAdew
e FEol2H 2R ¥ AES Helt Fe
s FAA] 7% DyelZ} Dye3 9] /E #ke] Dye2 il
Hlgl o} =A| Vet weEkA Fe. 596 & H]
wakd AR AEE e dAg] 711

= olgol FH xS FAF 5 ek

de] Eefoxe=e] 7
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O A=

3.3 Eold&(Degree of Thermomigration)

Table 4= lge] Zgjo2H 29 s
e dolaid FHo] Hmg dyelg fiber), Fol3
(%), LAE AR B, AHAFHE S5
dzEE vepd Folth Dyel o 4$ A=
7t Z7vskel wiel dolsld dRe] 43 doldE
o] Tkt 1o wEl ARgke] Frbsta Mg
FE7t AtE e Ao®E Yeisith EA5Fe] Zo
WA Yo 2~H 2715 ZE= Dye3 ™ Dyel ZF A}
gt AES eI AAIRE ARRES 2T ASkT
Dye2 &= GAEEr} ZrisitEts doldld 98
o] ol A9l FrVetA 7] wimel deold&

E and grade of washfastness of dyed 2d

Dye washfastness 0.5% & “ 4% e
Y ow.f o.w.f o.w.f ow.f o.w.f
i 0.024 0.074 0.096 0.144 0.216
thermomigrated dye
Dye 1 e 02 0.62 08 12 1.8
rate
AE 1.591 3216 5.515 9.771 17.180
grade 4~5 4-~5 3~4 3 2
amount of 0.002 0015 0.032 0.044 0.051
thermomigrated dye
N L
Dye 2 thermomigration 0.04 03 06 08 1
rate
AE 1216 1.504 2.506 2.538 2.610
grade 4~5 4~5 4~5 4~5 4~5
amount of 0012 0.056 0.084 0.132 0.204
thermomigrated dye
N L
Dye 3 thermormigration 0.1 0.47 0.7 1.1 17
rate
AE 1365 2.002 3.795 9.128 14.832
grade 4~5 4~5 4 34 3
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Table 5 o= =8 SAHALY] AAskol WE
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B2 A& sdgot 5 dNFER 94 A
AR EHAC] W2 sEE SAAF EEo HE
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P e EH v] Btk Table 4915 T
Dyels Hludl] W, 1% ow.follA #lEe] &g
~El 2 HEo] NEAZEI} 4~5520d uks|

)y

Table 5. Amount of thermomigrated dye, thermomigration rate,

0.05d ultrafine polyester
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A
A

=y AL HAAEL] NEHREE 2~3502
ASE NI 4% owfolAE Hay EHEd~HE
21 Eo] 3531t HlE) =y FAAF EoHE
HAAYELS (2w o2 AgAR = 943 A3t
S ER1E 4= ek A=A HAE o] A=zt
o] z}o]E ¥-AEH, Dyeld} Dyed o] Foldqy]:=
X Dye2 B} wlg- lon dAswrt F71s
FE dolgE] o= A FTUHFY 2
A2 AEAZ = Dyel ¥ Dye3 9] ¢ A%
Z7F S7KEE Dyel2 39olA 12302
Dye3E 450l A 2302 AFEr} Aste = 6
sto] Dye2 = FAEEIE TR AEAE ST}
39S FAEheE ZeR Hol Auvt e desE
Dye2 o] gold] AXaIN} Tl AE & F
k. 12]3, Dyel 3 Dyed o] FoldE-2 Hl=gh
A&E JERIA T, Dye3o] S30] 05904 1557
A% EA YEbsth o= tol| ~H 2 A1Q1 Dye3 7}
AEHEQlo A 84 o= Wl R JA¥A[E 4
Al LAAZ17] Wil Aoz FA .

K and grade of washfastness of dyed

Dye washfastness 0.5% 1% 2% 4% 8%
Y o.w.f o.w.f o.w.f ow.f o.w.f
t of
4 0.084 0264 0.744 0.903 1.248
thermomigrated dye
Dye 1 themo:;fanon 0.7 22 62 75 10.4
AE 7.31 12.850 20.136 22.107 2415
grade 3 2~3 2 1~2 =2
t of
amount © 0.009 0.061 0.115 0.163 0.242
thermomigrated dye
Dye 2 themo:ifa“"n 0.18 12 23 32 48
AE 1284 2.951 4539 5.143 7.844
grade 4~5 4-~5 4 4 3
amount of 0.061 0228 0.706 0.872 1.208
thermomigrated dye
th igrati
Dye 3 o e 05 19 5.9 72 10
AE 3.922 7.845 13223 18.661 20303
grade 4 3 2~3 2 2
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