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Dyeing of Cotton/Polyester Blends

with Disperse Dyes and Crosslinking Agent
-The Changes of Physical Properties and Colorfastness-
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Abstract

To Save energy and cost, one bath/one step dyeing and finishing on cotton/polyester blends is carried
out with disperse dyes in the presence of crosslinking agent.

Cotton 100 %, cotton/polyester 70/30, 50/50, 35/65, polyester 100 % fabrics were used. wrinkle
recovery angle, tensile strength retention and tearing strength retention were determined in according to
the dyebath composition, and also determined while the concentration of DMDHEU, molecular weight
and concentration of PEG were varied. Colorfastness to abrasion, washing and light were tested.

For cotton and cotton/polyester blends dyed in the presence of DMDHEU/PEG, wrinkle recovery was
improved. Tensile strength retention and tearing strength retention were decreased, in compared with
dyed fabrics without DMDHEU. Colorfastness to abrasion was good but colorfastness to washing and to
light were poor for the fabrics dyed in the presence of DMDHEU/PEG.

Key words: cotton/polyester blends, DMDHEU, PEG, disperse dye.
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1. 4uTE

AP E = T 100%, B/ E 2] o 2 H 2 70/30, 50/50,
35/652) THAF, el 2EH 2 100%%] B2 AMHE-3t
Q2,72 A ES EXQ S Table1#} 2t} R E FEL A
HAstod ARE-3 TH2.

&5 k23 =4 2] CI Disperse Blue 56(Palanil
Blue FD-RM, BASF Co.)7} o}ZA) 2] CI. Disperse Red

Table 1. Characteristics of Fabrics

Cotton
100% A
Weave plain ‘ plain plain
Yarn number (Ne) 36x36 60 X 60 50 X 50 29.5%39.4
(mﬂzb;;i&“;‘;n) 161X 157 268X 220 205X 173 187x125 117 x 102
Thickness (mm) 0.287 0.204 0.231 0.213 0.321
Weight (g/m?) 100.58 114.27 122.96 83.82 122.44
Tensile strength (kg) 265 32.3 295 309 58.8
Tearing strength (kg) 0.93 0.88 121 151 8.68
Wrinkle recovery angle 142.7 237.7 253.7 270.7 296.0
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Fig. 1.Structure of C.I. Disperse Blue 56.
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I Z AME-sFg ek O v DMDHEU(H) < 518}, 2
Z}2Eo) 200, 400, 600, 10009) PEG(ZERR{L B4 4k0 &t
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1087 A ZA171 2L 160C A M 3R7H Fo1 8 A7 T 3
A g EHch

1) Uz
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A& 333 Y5t FFgE Ak

4) GMAZE
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OH
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Fig. 2.Structure of C.l. Disperse Red 151.
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Fig. 3. Effect of dyebath composition on wrinkle

recovery of fabrics
Curing condition
curing temp. 160°C
curing time 180sec

Bath condition
DMDHEU 2.5% owb
PEG600 20% owb

Dye 0.27% owb

wetting agent 0.1% owb
catalyst 1.5% owb

Fig. 4. Effect of DMDHEU concentration on wrinkle
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recovery of fabrics
Curing condition
curing temp. 160C
curing time 180sec

Bath condition
PEG600 20% owb
Dye 0.27% owb

wetting agent 0.1% owb

catalyst 1.5% owb
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Fig. 5. Effect of PEG molecular weight on wrinkie

recovery of fabrics
Curing condition
curing temp. 160°C
curing time 180sec

Bath condition
DMDHEU 2.5% owb
PEG600 20% owb

Dye 0.27% owb

wetting agent 0.1% owb
catalyst 1.5% owb

Fig. 6. Effect of PEG concentration on wrinkle
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recovery of fabrics

Curing condition
curing temp. 160°C
curing time 180sec

Bath condition
DMDHEU 2.5% owb
PEG600 0-40% owb
Dye 0.27% owb

wetting agent 0.1% owb
catalyst 1.5% owb
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Fig. 7. Effect of dyebath composition on tensile
strength of fabrics

Curing condition Bath condition

curing temp. 160°C DMDHEU 2.5% owb
curing time 180sec PEG600 20% owb
Dye 0.27% owb

wetting agent 0.1% owb
catalyst 1.5% owb
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Fig. 8. Effect of DMDHEU concentration on tensile
strength retention of fabrics
Curing condition Bath condition
curing temp. 160°C PEG600 20% owb
curing time 180sec Dye 0.27% owb
wetting agent 0.1% owb
catalyst 1.5% owb

H71E PEGS] B2} o] AAA 7w o) 7t AojA 2
oA ANFEE F7TR B 4 ok 18U E
Aol 20031 PEGE A713 A%+ A suge
H2 T 7h U, 40091 PEGES H713 AS-% njx g
HEGE B3R E7 ¢35 A%, 4o DMDHEU
gh A7t AR s 84 Fol rhe) &3
= A8 vERER] @ik FEldAH 2 e
PEG E-A} 3o whel wh3 57} ¥ sbs] 2] ¥gbeh W/E
AzEE ELHEL B4 AH FAS B
Hoh} Zajo) ~H 2 9 o] ol FF 1 Aol
Zropth. F 2l o A8 2+ DMDHEU % PEG$} 712
2 431X OB PEG 93 o 3L vrx] okr)

Folth

Fig. 6& PEG X0 o} W3x o] g vehd
Z o]tk PEGE B o #-AHko] 60091 A& AHE-3t
EE J B A PEG X7} 10%7}2) ¥ e of oF7h vk
=7t ZHadte A S Mo, PEG skl uel 13
o] &stE Hoxl etk

2. 28T

Fig 7 949 240 BE Q372 WshE 1}
B Btk BE ghe A Eo o e #7182 A

— 1405 —



108 oo ZEHY|X|

: Vol. 26 No. 9/10, 2002

120

100 |

iﬁ

Tensile strength retention (%)

Tensile strength retention (%)

60 |
40 |
—m—cotton -a—-C70/P30
20 - ~+—-C50/P50 —o—C35/P65
—&— polyester

0 1 1 Il 1 1
0 200 400 600 800 1000 1200
PEG molecular weight

Fig. 9. Effect of PEG molecular weight on tensile
strength retention of fabrics
Curing condition Bath condition

curing temp. 160°C DMDHEU 2.5% owb
curing time 180sec PEG600 0-40% owb
Dye 0.27% owb

wetting agent 0.1% owb
catalyst 1.5% owb
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Fig. 10. Effect of PEG concentration on tensile
strength retention of fabrics
Curing condition Bath condition

curing temp. 160°C DMDHEU 2.5% owb
curing time 180sec PEG600 20% owb
Dye 0.27% owb

wetting agent 0.1% owb
catalyst 1.5% owb
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Fig. 11. Effect of dyebath composition on tearing
strength retention of fabrics
Curing condition Bath condition

curing temp. 160°C DMDHEU 2.5% owb
curing time 180sec PEG600 20% owb
Dye 0.27% owb

wetting agent 0.1% owb
catalyst 1.5% owb

3 Fol 71918k Ao 2 Bl

Fig. 102 PEG 5 %ol W2 2137t 0] ¥3hE 4k
£ Zo|th. B3 &9 74 PEG] F=7}F F718Hd <l
BT A&l F7H8t7 4B Rt PEGY] 5%
7} Z7kebH A 529 49} DMDHEU®] 7127t 84
2 ) A =9l= = PEGY] o] Hop B R Q1Ag
qo] 9] IS S T AFHOE BN 317 o
o2 Azt 18y DMDHEUS =7t 4
Al de =YE 4 A PEGY %l @471 e
B2 20% o) gl X e vl o3 PEGEY & e AL
2 F3H I, mebA QAT KA & & 20%0] /el A
© AL 37t Qe AL E Aztgh H/E o 2w
2 23 EH Fe2H E B M R e
3]

Fig 112 &9 2 & 2 J 29 JEREE

120
~ 100
S
=)
S
80
[0}
B
£
£ 60
[
2
o 40
£
3 20 —a cotton  —0—C70/P30
- ——C50/P50 —o—C35/P65

——polyester
0 1 1 i
0 2 4 6 8

DMDHEU concentration (%)

Fig. 12 Effect of DMDHEU concentration on
tearing strength retention of fabrics
Curing condition Bath condition
curing temp. 160°C PEG600 20% owb
curing time 180sec Dye 0.27% owb
wetting agent 0.1% owb
catalyst 1.5% owb
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Fig. 13. Effect of PEG molecular weight on tearing
strength retention of fabrics
Curing condition Bath condition

curing temp. 160°C DMDHEU 2.5% owb
curing time 180sec PEG600 20% owb
Dye 0.27% owb

wetting agent 0.1% owb
catalyst 1.5% owb

DMDHEU7} & 7}8 734, AF THAA 7t E A4
1 ARkl wiRlE - FASEE AR, A Abel ]
nldE o] A A ko] HA| U wWEer A
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723 Hth o) ol o3k Wl EoAH 27} F
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Fig. 12 PEGY ¥ x+ d9AsA §A3,
DMDHEUS] 55 & 00l A] 6% 7HA W3tA|7) 7 92|
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Fig. 14. Effect of PEG concentration on tearing
strength retention of fabrics
Curing condition Bath condition

curing temp. 160°C DMDHEU 2.5% owb
curing time 180sec PEGS600 0-40% owb
Dye 0.27% owb

wetting agent 0.1% owb
catalyst 1.5% owb

Fig. 132 PEG £ A3l M2 Q¥7k =) ¥she vt
Bl Aotk o 32 o] A B0l A PEG] ¥-2}ko] 200,
400, 60022 M uf Z 2}o]E VeI X ko
PEG 10002 A} 23t ¢ 2% §2 &0 AR =7
&g B Dl 2/ E ol 28 2 50/50 LA B
£ 9353 PEG 10002 AHL3 A 8- 0] @7} e 7} 7+ A &}
e, ole A E Yxrt XU Bxjgke] 331
=7} 2 PEG10000] 3 E W52 At 2 3 T34
R3] PEGS] 7ML A4S Ueti X Ze o2 A7}

9. .

" Fig 14= PEGS] 52 Wl S 799 gy}
E W3S ek Aolth By B9 79 PEGS ¥%
7t vl wet AEAT FR &) Fsitib
AR E AL Bk o= PEG =922 7t 2
o7t Ao S-HE BAAIZ 4 U3, PEGTT -4
2 Agste] 447 PHEES 2L 5 A W E
Y Zolt}. o2 2/H ENH B 22w
29] 7%, PEG S EW s}o] 2 5189 3}o]Z Ro]
PRI L=
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Table 2. K/S of fabrics dyed with disperse dyes in
the presence of DMDHEU/PEG

Cotton 206 3.74
Cotton/Polyester(70/30) 176 2.95
Cotton/Polyester(50/50) 1.85 2.99
Cotton/Polyester(35/65) 163 245

Polyester 1.44 2.4
Polyester * 1.88 347

*: Sample dyed with disperse dye in the absence of
DMDHEU/PEG

o, B/Z 22 ENFHE, T HEZE= F
ZZ0A FAg A datare] FA Aolrr yn
2 Y989 TEE 2HF 7 H B g8 ¢
A AR ol AHE-E A7 9] K/S 3hS- Table 20 A3}
Atk

Table 32 7 714 @&l o8l A/-2) 2400
& s 23S verd Aotk #agg= e
A Zl AH 2 2 F o) 79 vhzte] o3 HE
Ao] gojuta] pgkom], niAF WO R 0 Y%
VEREA] gt

%-8-o] DMDHEU$} PEGE A7}t BE F &AM
uhgtel) o3 ¥ g A2 LtehhA] gt v npa R 2 9|
£.9& vEsth. DMDHEUS) PEGE 3718 3¢
DMDHEU$} PEGE= A+ W72 I 73l 7128 34
715 3R T, A ¥4 $) o)A = DMDHEUS} PEG
A ARE AT A SABEE vhEE o) AfEd
o EZAstE JE7) PREE 2gHE Ao E A7}
=8}, DMDHEU$} PEG2] 7} 7} 41X ol 9 &)
3= Z2H 29 A9 2 ot A el

Table 4= 42 24 W& NEHAIA TS e
Zlo|t}. £ DMDHEUS} PEGE ¥4 &7 ¢4 8
Z22HE JE A FEEEFAN455F
S 2 eI 9 o] 3] ¢kttt I} DMDHEU
9} PEGE 3713 79 R E 2 E| A] CL Disperse Blue
562 WEAo) I~35FLE IA YR, 09 &
ol 2H 2] FH 457 2 BAEH B/ A

Table 3. Colorfastness to abrasion of fabrics dyed
with disperse dyes in the presence of
DMDHEU/PEG

Cotton 5
Cotton/Polyester(70/30)| 5 4 5 34
Cotton/Polyester(50/50)| 5 45 5 3
Cotton/Polyester(35/65)| 5 4-5 5 4

Polyester 5 4 5 2-3
Polyester * 5 5 5 5

*: Sample dyed with disperse dye in the absence of
DMDHEU/PEG

HE ENAENME 4,3~4 SFO 2 e CL
Disperse Red 1512 7A¢ Z g2 Z FFL
DMDHEU$} PEGE 3713t 3¢5 W E 3} 2 o]
AA FAAT, AAER H/ZSN2E =2 EYHE
2 HEA NS F Y oYL v wA 32 ook
A $-¢] 24¥ 2 B ), CI Disperse Red 1512 ¢ 4] 3¢
7S Wel gFol BT E ATt Qo= A
& UER) QA 2, CL Disperse Blue 562] 7 $-= 94
8 73k ¥o)A] ¢gtrh. DMDHEUS} PEGE 3 7}3}
3 CI Disperse Red 1512 Zgo| 2| 2 J4e 7
T+, A7FeA) B2 AN Ao 55 A EE Y
ehd], C1. Disperse Red 1519] 73$- 3 7}¥) DMDHEUS$}
PEGS] 9 glo] 9871 Zd2u= 44 WEE
433 FEFALZ HITh

Table 5%= 4372 Aol ©hE Y FATE vERd
Zolth M E7HK/S gho] B, It o B A ¢
AM GG A= AP off 20 A7 ZAPSEA 45 7]
FO2 FAIBIEE B AYXNE 47 7|FE YE
WAtk

DMDHEU¢} PEGE 71317 953 @43 Z2oj
2HEZ HB AL S B v £ 95 v F UFA:
7} %473 g 80|tk DMDHEUS} PEGE @ 7}18Hd A
Azt oy, He &3] E58 AT v
2= A4S Jehli ok d 8¢ ik 8 CL Disperse
Blue 567} C.I Disperse Red 151 1.t} A 2| & 7} $-9-8}A)
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Table 4. Colorfastness to washing of fabrics dyed with disperse dyes in the presence of DMDHEU/PEG

Cotton 1 4 4 1 4 34
Cotton/Polyester(70/30) 3 4 34 2 45 45
Cotton/Polyester(50/50) 2 34 2 45 45
Cotton/Polyester(35/65) 1 34 2 45 45

Polyester 1 45 45 45 45 45
Polyester * 45 45 45 45 45 45

*: Sample dyed with disperse dye in the absence of DMDHEU/PEG

Table 5. Colorfastness to light of fabrics dyed with
disperse dyes in the presence of
DMDHEU/PEG

Cotton

Cotton/Polyester(70/30)

Cotton/Polyester(35/65)
Polyester
Polyester * 4

2
3
Cotton/Polyester(50/50) 3
3
3

Wl | e | ]

*; Sample dyed with disperse dye in the absence of
DMDHEU/PEG

vretsteh
DMDHEU ¢} PEGE 3 7} 3 CL Disperse Red 151
iﬁﬂw*maa“iﬁﬁ%%%%%ﬂaﬂzﬂ
4317 vrebL} C1 Disperse Red 1519] 734 &
@ﬂ%DMmﬁUﬂPKL4%?%EPJ%I%aﬂ
2EH 2 A g0l g E o Bl

v. 3

oluix) o} v &M 7He Sls) W/E o 2B 2 E}
AES G RE d80) 71uA 9} PEGE 3718l
18194 G4S P3haA iEIHES Ao st
B4 o Wstel JA AR S Au E )

LA g B2 S A A, g8 24
2 22 2 w) WA Zol A= &) DMDHEUE 3
7FEHE AR EE 27T QAR ES QAR EE T

483 2. vf, DMDHEUS PEGE 519 A 7heba 7
F= A3t glo] AFAESL ALF=S FaE Y
& ATk

2. DMDHEUY] 5%& 7M7) 723, B3 EA
ERFEE 7RI QA=A AR = 43
v, B/ EE e 22 EA &3 Bl A Es

e S7hhe A8 Bou SRS AF:
& HSHE HolA ettt
3.PEGY At #&e WA 725, BAES PEGE
Apge] AAR WF27t 3A St A9 E3
A AHZ FFo] ol E ] HElrt HolH
th EE HEAA 9= AEZEE PEG 4
ol e} F WstE Hol A ggkth

4.PEGY] 358 WA B9, BH E2 20%0 A
Hd PR g By, A/ 5o au 2 SR EH
Eelol 28 2 PEG 327t S718HH Zasicirt o
AR 3FE Bk PEG $ 7} 57Hel wet
He| AAREE Frlskh 20% o1 dgs) Ao,
H/EYN e 2 ERAES Ed2EbEE A9
WA R, AEREE BE HEA 5T
73 8& Jepd A stk

5 FA AR A4 v AT BE FHEAA
H A A et e A g e o d3AF e
H&ll 7haLAl o] F7tgle] HA T EEol e 2 E A
A EE FHEANM FA 97 Uebdoh

B A A3, F70 B 5 M7= 4 0] 7He8t
AT, g o2 G 3}7] oY, A&7t
A 8A Uetse B, AA 94 F e E S

-

}ﬂ

o)

fr e
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