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Reduction Cleaning and Thermomigration Effects on Micro Polyester SUEDE
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Abstract— The dyeing property of direct-spinning type and seaisland type 0.2D micro polyester nonwoven fabrics was
characterized by three disperse dyes (Dorosperse Red KFFB, Blue KGBR, Yellow KRL) at 120C and 130°C. Before and after
reduction cleaning, dyeing fastness was evaluated and the thermomigaration after heat setting at 180C for 60 min were also
evaluated. Direct-spinning type fabric showed better dyeing property, wash fastness, and light fastness, but worse rub fastness than
seaisland type fabric. The dyeing property and fastness of direct-spinning type fabric increased at higher dyeing temperature, whereas
seaisland type fabric exhibited lower dyeing fastness and the increase of thermomigration at higher dyeing temperature. Non-fixed
dye in fiber surface was removed by reduction cleaning process, then dyeing fastness was improved and thermomigration decreased.
The higher dye uptake of direct-spinning type non-woven fabric caused the increase of dye molecule migration from fiber internal
to fiber surface, so this fabric showed larger thermomigration than seaisland type non-woven fabric.
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Scheme 1. Schematic representation of reduction cleaning and thermomigration.
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Fig. 1. SEM photographs of micro polyester nonwoven fabrics treated with NaOH at 100C.
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Table 1. Dyeing properties of direct/seaisland type micro polyester nonwoven fabrics with different reduction cleaning

120C 130C
Dye Fabric L* a* b* Total K/S L* a* b* Total K/S

Untreated 439 527 33 10.7 442 56.9 4.6 13.2

Direct type 3g/L, RC 452  55.1 3.3 10.7 44.5 56.8 4.4 12.7

Red 5g/L, RC 46.1 559 32 10.3 452 579 3.8 11.7

KFFB . Untreated 503 549 14 7.3 49.3 55.6 1.9 7.9
Seaisland

type 3g/L, RC 499 549 1.8 7.2 50.4 55.7 1.2 7.2

o 5g/L, RC 506 553 1.0 7.1 50.6 552 1.3 6.9

Untreated 38.2 37 293 8.8 379 33 -30.0 8.9

Direct type 3g/L, RC 39.5 37 294 8.4 379 30 -294 8.7

Blue 5g/L, RC 38.9 34 -302 8.1 38.2 32 294 8.5

KGBR . Untreated 48.3 53 257 3.9 47.1 -5.5 25.5 4.3
Seaisland

e 3g/L, RC 49.8 -54  -26.6 3.6 48.6 56  -25.1 3.8

P 5g/L, RC 51.1 5.8 -260 3.3 49.2 -5.3 -25.6 3.7

Untreated 77.5 13.1 62.1 3.6 76.8 12.8 62.3 4.1

Direct type 3g/L, RC 78.2 12.7 61.6 33 78.4 12.6 62.4 3.7

Yellow 5g/L, RC 79.1 12.3 60.1 3.0 78.8 124 62.0 35

KRL . Untreated 80.8 114 57.3 2.6 80.6 11.6 58.6 2.8
Seaisland

tvoe 3g/L, RC 81.9 11.1 57.0 2.4 81.5 11.6 59.1 2.7

P 5g/L, RC 826 104 559 2.2 82.0 11.2 57.4 2.4

14 1 (a) Red KFFB (b) Blue KGBR

10 -

400 500 600 700 400 500 600 700

Wavelength (nm) Wavelength (nm)
5 i o
(c) Yellow KRL Direct-120°C
-120°C-R/C e
-130°C _——
41 VAN A30°CRIC — — — —
Seaisland-120°C —_—
2120°C-R/C  +eeeeerererenecs

-130°C _————
-130°C-R/IC =—crmmcem--

400 500 600 700
Wavelength (nm)

Fig. 2. K/S curves of direct/seaisland type micro polyester nonwoven fabics dyed with dorpsperse dyes (RC : 5g/L
reduction cleaning).
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Table 2. Wash fastness of direct/seaisland type micro polyester
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AL E FHr1stgch Table 2= 120°Co)| A], Table
32 130CoA Mg A5 MEgAZE =
A3E Uz ok WA 120Co A FA
Sk AWA RAEE A BFE vt
659 FFARY AT ¥ AL ¢
4 Atk AEs 3 AIEA] b o8 A
¥ mH W&o FES AFFS TSyl
ol YA, AR FEA FERZo H-
A Jzrt & A02 YErgTh B3 g2
5 120094 130C2 A7l ¢ A%
Ab RAZE oG5 Fol 7 ASEa AE,
ol HastArh shANE SEAF RFE]
3% 2 Z7tst AN, HEN H=7t
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nonwoven fabrics dyed at 120C

Stainning of adjacent fabric

Dye Fabric Acetate  Cotton  Nylon PET Acryl  Wool “Ew
Untreated 1 3 1 3 5 3 2.6
Direct type  3g/L, RC 3 34 3 3-4 5 3-4 1.3
Red 5¢g/L, RC 3-4 4 34 5 0.7
KFFB Untreated 1 1 3 5 3.1
Seaisland 5 ' pe 1 1 3 5 1.8

type

5¢g/L, RC 1-2 34 1-2 3-4 5 34 0.3
Untreated 3-4 5 3 4 5 4 0.9
Direct type  3g/L, RC 4 5 4 4-5 5 4-5 0.5
Blue 5¢g/L, RC 4-5 5 4-5 5 5 4-5 0.4
KGBR Untreated 3 4-5 2-3 4 5 4 2.4
Sei‘;ﬂ:"d gL, RC 34 5 3 45 5 45 15
5¢g/L, RC 4 5 3-4 5 5 4-5 0.7
Untreated 1-2 5 2 4 5 2 2.9
Direct type  3g/L, RC 34 5 3-4 4-5 5 3-4 L5
Yellow 5¢g/L, RC 3-4 5 3-4 4-5 5 34 1.1
KRL ' Untreated 1 5 2 4 5 2 2.7
Sei‘;‘}gnd 3g/L, RC 3 5 34 45 5 3 23
5¢g/L, RC 3-4 5 4 4-5 5 3-4 1.5
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Table 3. Wash fastness of direct/seaisland type micro polyester nonwoven fabrics dyed at 130C

Stainning of adjacent fabric

Dye Fabric Acetate  Cotton  Nylon PET Acryl Wool AE

Untreated 1 3 1 3 5 3 1.5

Direct type  3g/L, RC 3 34 3 34 5 34 12

Red 5g/L, RC 3-4 4 34 4 5 4 0.5

KFFB ' Untreated 1 3 1 5 3 4.1

Sei‘;}:ﬂd 3g/L, RC 1-2 34 12 4 5 34 2.1

5g/L, RC 2 34 2 4-5 5 4 0.9

Untreated 34 5 3-4 4 5 4 1.6

Direct type  3g/L, RC 4-5 5 4 4-5 5 4-5 1.3

Blue 5g/L, RC 4-5 5 4-5 5 5 4-5 0.4

KGBR . Untreated 3 4 3 4 5 4 55

Sei‘;iznd 3g/L, RC 3-4 4-5 3-4 4-5 5 4-5 3.1

5g/L, RC 3-4 4-5 4 5 5 5 1.7

Untreated 1 5 2 4 5 2 1.9

Direct type  3g/L, RC 3-4 5 4 4-5 5 3-4 1.1

Yellow 5g/L, RC 4 5 4-5 4-5 5 34 02

KRL ‘ Untreated 1 5 2 4 5 2 6.9

Sei‘;sgznd 3g/L, RC 3 5 3-4 45 5 3 33

5g/L, RC 3-4 5 4 5 5 34 2.1
Z, WA 24| EoAHE RIEE 3 U BEARS LHEGFES AHEY, AE
A BRIz H|3te] Qo] Holum A ARe SAZdTe} g2 A RAXL Ho
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Table 4. Rubbing fastness of direct/seaisland type micro polyester nonwoven fabrics
Change of shade AE*ab
120C 130C 120C 130C
Dye Fabric Dry Wet Dry Wet Dry Wet Dry Wet
Untreated 3-4 3 3-4 3-4 1.4 2.1 2.5 2.1
Direct type 3g/L, RC 3-4 3-4 4 3-4 1.9 1.9 1.3 1.2
Red 5¢g/L, RC 4-5 4 4 4 0.5 2.0 1.1 1.0
KFFB Untreated 3-4 34 4 4 2.8 4.3 3.8 4.1
Sei‘;ﬂg“d 3g/L, RC 45 4 4 45 26 28 13 26
5¢g/L, RC 4-5 4-5 4-5 4-5 0.5 2.6 1.0 2.5
Untreated 4 4 4-5 4-5 1.4 1.4 1.5 1.5
Direct type 3g/L, RC 4-5 4-5 4-5 4-5 1.1 1.2 1.2 1.1
Blue 5g/L, RC 4-5 4-5 4-5 4-5 0.8 0.9 2.2 0.8
KGBR ) Untreated 4 4 4-5 4-5 2.7 4.1 3.9 53
Se?;sgznd 3g/L, RC 45 4-5 4-5 4-5 25 2.8 2.0 37
5g/L, RC 5 4-5 5 4-5 0.7 1.4 1.8 1.6
Untreated 4 34 4 4 2.0 2.1 1.9 2.5
Direct type 3g/L, RC 4 4 4-5 4 1.5 1.8 14 1.9
Yellow 5¢g/L, RC 4 3-4 4-5 4-5 1.2 1.0 0.9 0.9
KRL Untreated 4 4 4-5 4 2.7 4.5 5.9 6.2
Seaisland 3.7 pc 4 4 4-5 4-5 1.9 3.1 34 32
type

5gL, RC 45 4-5

4-5 4-5 1.6 2.8 1.8 1.8

U3t 359 ML E Xenon lampof| 204 7H
.50 H-EHNM HEZ AE, GO

=

G A AT AT AL, O A
A BAZE §ABAL oFzt Fbs A,
130T A AT Aol 27 FHFE
% gtk webd WA $A ot v a
& ABAAES A, A=A R E
130Col A Aue ¢ ABALE 27 2
shEE AL BT

Table 5. Light fastness of direct/seaisland type micro
polyester nonwoven fabrics
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<
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AE*ab
Dyes Fabric 120T 130C
Red KFFB Direct type 2.1 1.7
€ Seaisland type 29 79
Direct type 2.8 2.8
Blue KGBR .
Seaisland type 2.6 10.3
Direct type 24 32
Yellow KRL .
Seaisland type 34 14.0
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Fig. 32 3% 9] ¥ =(Red KFFB, Blue KGBR,
Yellow KRL)2 HA% & A A-3o &
Z 2] 3}e] & o]3)E(Thermomigration) & =74 3t
Aatolth. 3204 WA BALL HEAL B
AE B 953 ARY] BABE S AR

A BASAY. ANHO R AHY GRY
gess mHozo dolggl S71UT
oA glov], B AFINE YA 22
9] Jolggo| LA BXEZ By A
Ehgth. B AWUA RAEE dMEETL
120C oA 130CE F7gte] wet dolgEo
FAFGAT, A=A FHAEE 058 F7Hs)
< S HEh A Ao AlE, v, 43
% Ao} AT HEA RHEE v@ A
T A G FS Fol AT A= EI
At Aoz Add)

31 SFYAA T AL BZR Z ol AL HF]
Z BE Qo|ggo| Zol=E AL & 5= YUtk o
= auAgo] o8 ol n3kE ok ARGl

2o EHORO| Jolggol P

Iilﬁrll‘

£317] Wt

J. of the Korean Soc. of Dyers and Finishers, Vol. 21, No. 6 | 19 |



[ Ru R el iy e

, (a) Red KFFB

<Direct> <Seaisland>
120°C 130°C 120°C 130°C

[=2]
L

Degree of thermomigration(%)

N

Untreated Untreated Untreated Untreated
5g/L, RC 5g/L, RC 5g/L, RC 5g/L, RC

Degree of thermomigration(%)

,,(0) Blue KGBR

<Direct> <Seaisland>
120°C 130°C 120°C 130°C

10 -

16(c) Yellow KRL

<Direct>
120°C 130°C

- - -
o N B
L L L

Degree of thermomigration(%)

o N £ (=] (-]
L L L L

Untreated Untreated

Untreated Untreated Untreated Untreated
5g/L, RC 5g/L, RC 5g/L, RC 5g/L, RC
<Seaisland>
120°C 130°C
Untreated Untre‘ated ‘
5g/L, RC 5g/L, RC

5g/L, RC 5g/L, RC
Fig. 3. Thermomigration of direct/seaisland type micro polyester nonwoven fabrics.
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