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Abstract

The binding of polyethylene glycol (PEG, average molecular weight 600) to cotton fabrics
was achieved by using pad-dry-cure process in the presence of citric acid, MgCl,-6H,0,
DMDHEU, and TEAHCL. Treated fabrics were dyed with direct, acid, and basic dye.
Wrinkle recovery angles, durable press rate, wettability, dyeability and color fastness to
washing of all treated cottons were evaluated.

The results of this study were as follows:

1. The wrinkle resistance of the PEG treated cottons was increased by increasing PEG and
DMDHEU concentration.

2. The wettability of the PEG treated cottons was decreased by increasing PEG and
DMDHEU concentration, increased by increasing TEAHCL concentration.

3. PEG/DMDHEU/TEAHCL treated cottons had greater affinity on direct, acid, and basic
dye than untreated cottons, and dyeability of the modified cottons was improved compare to
untreated fabrics.

4. Color fastness to washing of the PEG/DMDHEU/TEAHCL treated cottons was good
except for the wash fastness of the direct dye.
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Table 1. Characteristics of Cotton Fabrics
Weight Thick ’I(‘:hread
. eight ickness ound
Material | Weave (g/m?) (mm) (ends X
picks/5 cm)
Cotton .
1009, | Plain 110 0.29 | 166 x 154
%, A3, ¥93le] control AE2 3¢k Table 1
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xylic Acid2 wimd A=dlx &44 & + de
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Union Carbide A} o} 4 DMDHEU ¢} Triethanol-
amine % 93 4F(HCI)-& National Starch and Chemi-
cal Co.ol A1 MgCl,-6H,09} Triton X-100& J.T.
Baker Co.oll#4{ F%i3}3ict Triethanolaminehydro-
chloride(TEAHCL) & 1 Mole?] Trietanolamine%
1 Mole®] &i4Fa} ubgA1# 50% &4 og Fuldls
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387 Ax el aksdc,
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Table 2. Pad Bath Formulation (weight %)

Fabrics [ PEG CA DMDHEU | TEAHCL |MgCly-6H,0|Triton X100|Adds On (%) WPU (%)
Untreated i ‘
P1 } 10 5 i — - 2 0.1 34.5 116
P2 | 25 10 - — 2 0.1 66.5 150
P3 ! 50 10 - — 2 0.1 68.4 180
pr | — — 3 — 2 0.1 5.0 74
D2 ; — — 6 — 2 0.1 5.3 77
D3 | — — 9 — 2 0.1 5.4 78
T = = 6 3 2 0.1 8.5 122
T2 | — — 6 6 | 2 0.1 9.5 128
PIDI | 10 | 5 3 — 2 0.1 52.0 163
P1D2 10 5 6 i — | 2 0.1 54.1 174
P1D3 0 5 9 - j 2 0.1 56.6 178
PITL 10 5 | 6 3 | 2 0.1 68.2 203
PIT2 | 10 5 6 6 ( 2 0.1 69.0 205
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Table 3. Wrinkle Recovery Angles and DP Rates of
Control and Crosslinked Cotton Fabrics

Fabrics % W&?g}_; fs&gfvtir)c’i e/;;xgées DP Ratings
Control I 173 1.0
Pl | 205 2.0
P2 , 210 J 2.3
P3| 220 | 2.8
D1 | 265 3.5
D2 | 290 4.0
D3 | 295 4.3
T1 | 285 3.8
T2 287 g 3.8
P1D1 272 3.7
PID2 | 305 4.7
PID3 | 307 | 4.8
PITL | 290 ! 4.2
PIT2 | 290 ‘ 4.0
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Fig. 1. Effect of DMDHEU on WRA of Cotton Fabrics
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Table 4. Wettability of Control and Crosslinked Cotton

Fabrics
Fabrics Wa(tggycl::ltﬁ.ksic})late Water(lri‘[g;i:; %mount
Control 4.6 72.3
Pl | 3.7 70.6
P2 ; 3.4 73.3
P3| 3.1 78.9
DL | 4.3 : 64.9
D2 | 4.5 ; 53.9
D3 4.6 | 52.5
Tl 1 4.6 | 73.4
T2 | 4.5 ! 75.8
PID1 | 3.8 i 69.1
PID2 | 4.0 , 60.5
PID3 | 41 | 56.9
PIT1 | 4.2 5 77.2
PIT2 4.4 : 79.3

3t

Foe A7 o2 B 4 e 4, PEG 5%
7} 25% ©l4te] == #F 9l free volume ZtAeol uwl
£ BYFrue] A3E A4AY 4 g shE G4l
7F vl & A4sts]o] A ¥ Fafo] Frisldchy w A
e},

2.2. DMDHEU?| 550l & M

Fig. 2 9 Fig. 3& PEGY] 41432 10% =2 A3}
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o F4455 o HYFrakd vebd Aeldk Fig. 2
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DMDHEU Conc.(%)

Fig. 2. Effect of DMDHEU on Water Uptake Rates of
Cotton Fabrics
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Fig. 3. Effect of DMDHEU on Water Uptake Amounts
of Cotton Fabrics
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Table 5. K/S Value of Control and Crosslinked Cotton

Fabrics
Fabrics C.l. Direct Red| C.I. Acid Red | C.I. Basic Blue
81 114 3
Control 0.87 1.27 0.38
P1 0.67 0.56 0.18
P2 0.64 0.28 0.17
P3 051 | 0.8 0.16
pI . o066 | 025 | 0.8
D2 | 0.55 015 | 0.16
D3 | 0.48 0.13 0.15
T1 11.76 12.18 11.52
T2 2.91 1.45 0.67
PIDI 0.5 | 017 0.17
P1D2 0.51 ! 0.13 0.16
PID3 0.42  0.09 0.15
PITI | 11.30 | 9.89 11.16
PIT2 l 098 | 138 | 048
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Fig. 5. Effect of DMDHEU on Dyeability with Direct
dyes
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Fig. 6. Effect of TEAHCL on Dyeability with Direct
dyes
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Fig. 7. Effect of TEAHCL on Dyeability with Acid dyes
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d4Ael F7h Aoz AZ"ce), PEG/CA/DMD-
HEU 5 DMDHEUo| 3-8+ TEAHCLS &
3% 6% 2 F7hdel wtel gL rrshe A
& viebll A al v M) 2] Y 2ol wlsA & JAA o
oF7t g5l ek

Fig. 82 TEAHCL #7}ol 9§ 1714 od8oll9] of
Aol Felslell A A-g BejFam gloh B3 n
2] ¥} PEG1} DMDHEUule 2 xu)sl 2= 24
HollA] 714 od&mseh A=A gdskord, 4o
TEAHCL 3%% A71gdozs =il AdusiAl od4do]
Hlch o7& mAH XL FAH L] odge] oo
T A ol 717t AfEndel YA = b
M, TEAHCL A2+ FAoA 22 $niAs)ls}
FEHo g gog uiro] A gole] A E g
45 ez 47Hg,

AAdE W A sl dgA oA} nfabrtA 2
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o} o] 2ATLE o] FAY HiH|EbAY] Sol o Au)
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PEG 600 10%, CA 5%, MgClL6HO 2%,
DMDHEU 6%, TEAHCL 3%¢} ®l2 Az]sle) whe}
2, A, G714 A Bl dAA o] s T 4]

= folshl 49 % 4 Ui
4. AR

Table 62 PEG Hglo] utE& LAz o] A5
vle}d zlolc}, odulbEl ez PEG/CA/DMDHEU W
DMDHEU«| TEAHCLE 715tel ule} zlAods =
AN ez JAAH T £ H4ste 2 o] glAIE
Abd o odrl4er dAE Aol 4.0~4.5 FE9]
S AHAE Jebdch ol AL A8 AAGs
B4 (630) 0] 2eomz FElHow 2 Fo AHYH
B 7t Mgl o8 A oletElgl o, Afeb A A
Fote] 3haba o] 447 T o] Folal Miniol
AbK B A e ARt 2AATE FAFle] &
&7l et SAu) vz ksl cha A7t
HHef,

Table 6. Washfastness of Control and Crosslinked Cot-
ton Fabrics

. C.L Direct Red‘ C.I. Acid Red |C.L Basic Blue
Fabrics | |
i 81 ! 114 4
Control 35 | 45 4.0
P1 35 | 38 3.9
P2 35 | 38 | 338
P3 35 | 38 | 39
DI 4.0 | 4.0 | 4.0
D2 4.0 | 4.0 ! 4.0
D3 | 4.0 ! 4.0 ! 4.0
T1 3.5 3.8 ! 3.9
T2 J 3.5 -39 3.9
PIDI | 3.8 | 4.0 4.0
PIDZ | 3.8 | 4.0 ‘ 4.0
PID3 | 3.8 ! 4.0 | 4.0
PITI 3.7 E 4.0 & 4.5
P1T?2 3.7 | 4.0 | 4.3
v, & 2

PEG A&7t i gel a4 o 4ol o2+
gofl dsiM ZEs Rz magel PEG, CA,

BEREEEE

DMDHEU, TEAHCLS AH2d o8 FE3]E7,
DP4, §44 o A3, A4, d714 duolel a4y
T 23 A3 o 2L BES A

1. PEGS} CAS gtelel slegtezs iz 2o
YEAE F4AY 4 ok

2. PEGS 3=/t o554 %
o}, crosslink® s zl8o] d AL ¢ 3le] 743ty

ok,

t}. PEGE DMDHEUS$} £%3led 2|3l DMD-
HEUS 9% %9 4 & M= 2¢ 4+ ok
DMDHEU®| 98- £r)shd wbAd 2 F71shy of 44
2 Aasteg waAs e FAlo A7
a4 = # =] PEG/PCA/DMDHEU/TEAHCLS]
FEHE T Aol Fadioh

4. H=gkol 6008l PEG 10%<l DMDHEU 6%,
CA 5%, TEAHCL 3%% #7istel |E Helgozn
A TEE S e T el gabE,
, 9714 <ds8el 44 ZE crosslink
w252 olglcy, TEAHCL #Mz|Z: F4oME A
Ao gote] 44 2 ArIdAEe 2AA Y ¢
Al AbAoll M AbAl sl B ote] 2dA gl o] Fojx 7}
Z dzotol Aol FAE Aoz Az, v
iAoz SxrlFH AL ML FF Fddel
FA7L B2z PEG Mz Foi4e] #4 4 1 3
7 bl 8t F4A 9l At e-Hch

A, A4
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