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Abstract— The effects of DMDHEU alone and DMDHEU/Fluorochemical(FC) combined treatment on
the physical properties of 75%/25% cotton/polyester(CP) blended fabrics were investigated. FC water
repellent and DMDHEU durable press finishes were applied in combination to CP fabrics to provide
good water repellency as well as great durable press (DP) performance. The physical properties of the
fabrics were evaluated by wrinkle recovery angle(WRA), DP performance, contact angle, demand wettabi-
lity, and water repellency.

The durable press/water repellent finished(DP/WR) CP fabrics show considerably improved WRA and
DP performance. The DP/WR finishes do not change the water contact angle of polyester fibers significantly,
while the DP finishes increase it. Both DP and DP/WR finishes increase the contact angle of cotton
fibers. The water uptake rate of fabrics increases in the following order : DP/WR cotton, DP/WR CP { DP
cotton, DP CP { Control CP, Control cotton. The water uptake amount increases in the following or-
der : DP/WR CP, DP/WR cotton { DP cotton { DP CP { Control CP, Control cotton. Considerable improve-
ments for water repellency are imparted to the CP fabrics treated with DP/WR, and the level of improve-
ment is not significantly different from that of the DP/WR cotton fabrics.

These results lead to the conclusion that DP/WR treatments a single pad bath on CP are effective

finishes for improving both DP performance and water repellency.
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Table 1. Weight, Thickness and Air Permeability of Plain Weave Cotton and 75%/25% Cot-

ton/Polyester Blended Fabrics.

Fabric Weight Thickness Fabric Density Air Permeability
(g/m') (mm) (/5¢cm) (m'/s/m'’)
Control Cotton 189 0.039 130X 116 60.19
DP Cotton 195 0.040 132X 115 20.20
DP/WR Cotton 198 0.039 132X 115 20.20
Control C/P 186 0.041 130X115 60.15
DP C/P 195 0.040 132X 115 50.14
DP/WR C/P 197 0.039 131X 115 50.14

All fabrics were desized, scoured, bleached.

C . Cotton, C/P . Cotton/Polyester Fabrics, DP : DMDHEU Durable Press,

WR : FC Water Repellent Finished.
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Table 2. Bath Formulation

Finish Type DP(%) DP/WR(%)
Fluoro carbons - 9.0
Scotchgard - 4.8
DMDHEU 12.0 12.0
Aluminium Salt 0.9 -
Triton X 100 0.3 0.3
Sodium Lauryl Sulfate - 1.3
MgClL,6H,0 - 2.1
Water 84.3 73.0
Weight Total(%) 100 100
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Table 3. Wrinkle Recovery Angles of Plain
Weave Cotton and 75%/25% Cotton
/Polyester Blended Fabrics.

Wrinkle Recovery Angles
Fabric Description v Ang

(W+F o)
Control Cotton 172¢(7.7)
DP Cotton 295°(4.6)
DP/WR Cotton 292*(7.0)
Control C/P 191°(13.0)
DP C/P 287°(11.0)
DP/WR C/P 289°(11.1)

The values for each set represents the average
of 5 specimens.

The value in () indicates the standard devia-
tions of 5 replicates.

Those populations with the same letter have means
that are not significantly different according to the
least significant difference criterion at 0.=0.05.
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Table 4. Durable Performance of Plain
Weave Cotton and 75%/25% Cotton
/Polyester Blended Fabrics.

Fabric Description DP Ratings
Control Cotton 1.4°(0.5)
DP Cotton 4.1°(0.2)
DP/WR Cotton 4.1°(0.2)
Control C/P 1.8°(0.5)
DpP C/P 4.17(0.2)
DP/WR C/P 4.1(0.2)

The values for each set represents the average
of 5 specimens.

The value in () indicates the standard deviations
of 5 replicates.

Those populations with the same letter have means
that are not significantly different according to the
least significant difference criterion at a=0.05.
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Table 5. Contact Angles of Cotton and Polye-
ster Fibers.

Fiber Contact Angle(°)
Control Cotton 35:(6)
DP Cotton 494(5)
DP/WR Cotton 76(5)
Control Polyester 70%(6)
DP Polyester 81°(5)
DP/WR Polyester 68°(5)

The values for each set represents the average
of 10 specimens.

The value in ( ) indicates the standard deviations
of 10 replicates.

Those populations with the same letter have means
that are not significantly different according to the
least significant difference criterion at a=0.05.
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Fig. 1 Effect of DP and DP/WR finishes on
water absorption of Cotton/Polyester
fabrics (+ : DP/WR C/P, X : DP/WR
Cotton, O : DP C/P, []: DP Cotton,
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Table 6. Demand Wettability of Plain Weave
Cotton and 75%/25% Cotton/Polyes-
ter Blended Fabrics.

Water Absorption Water Uptake

Fabrics Amount Rate
(mg/en) (mg/ent /sec)

Control Cotton 815°(124)  7.1%(28)
DP Cotton 469 (55)  15%(03)
DP/WR C otton 28 (01 02700
Control C/P 79.1°(10.2) 6.9'(0.9)
DP C/P 674° (7.7 2.8°(0.8)
DP/WR C/P 24° (1.2) 0.7°(0.4)

The values for each set represents the average
of 5 specimens.

The value in () indicates the standard deviations
of 5 replicates.

Those populations with the same letter have means
that are not significantly different according to the
least significant difference criterion at o.=0.05.
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Fig. 2 Effect of DP and DP/WR finishes on
water absorption rate of Cotton/Polye-
ster fabrics(X :DP/WR C/P, + :DP/
WR Cotton, O :DP C/P, [1: DP Cotton,
@ : Control C/P, H: Control Cotton).
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Table 7. Water Spray Rate of Plain Weave
Cotton and 75%/25% Cotton/Polyes-
ter Blended Fabrics

Fabric Water Spray Rate
Control Cotton 0:(0)

DP Cotton 42°(8.4)
DP/WR C otton 92°(5.5)
Control C/P 0°(0)

DP C/P 42°(4.5)
DP/WR C/P 91°(9.1)

The values for each set represents the average
of 5 specimens.
The value in ( ) indicates the standard deviations
of 5 replicates.
Those populations with the same letter have means
that are not significantly different according to the
least significant difference criterion at a=0.05.
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