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Effect of Treatment Conditions of Eco-friendly Fluorinated
Water—repellent Agent and Design Applications: Silk
Fabrics with DTP Finishing
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Dept. of Clothing and Textiles, Ewha Womans University

Abstract

Recent concerns about the PFOA(perfluorooctanoic acid), have been increasing, which is
generally applied in the water-repellent finishing process of textile products. It has been
proven through animal testing to be harmful to humans, as possible carcinogens and
neuro—toxic material. Thus U. S. Environmental Agency has gone as far as requiring the
material to be eliminated in its entirety by 2015. As a viable alternative to this
water-repellent finishing agent, the development of C6 product is gaining its popularity.
The effects of PFOA finishing on the silk fabrics were examined, and we reviewed
parameters of the needed process for optimizing appearance and functionality of silk
fabrics treated  with eco—friendly water-repellent finishing agent. Cross-linking agent
affected the most on black color of reactive ink, among the physical properties. The
contact angle reading was the highest in 8g/4 of concentration for all fabrics. All the fabric
specimens, subjected to the DTP and water repellent finishing, exhibited higher stiffness,
where rayon specimen showed the highest, compared to the untreated specimens. The
results may provide basic information leading to the development of value—added silk
fabrics with water—repellency without excessive deterioration of the delicate appearance and
inherent soft touch.
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Figure 1. K/S Values of Reactive and Pigment Printed Silk Specimens after Water—repellent Finishing
with Concentrations of Water Repellent Agent
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Figure 2. K/S Values of Reactive Printed Silk Specimens‘ Colors after Water—repellent Finishing with
Concentrations of Water Repellent Agent

0 UALMH
=
=

LIEHLI=0, B8 U= Figure 22 201 Yellow
< Magenta < Black < Cyan=AMO0|0, Ltk ot2&=
Figure 31t 20| Black < Cyan < Magenta <

162

=50t %:EQI Magz OE gaE8S UEHleE
A2 2 = A2H, olo CHgt =IHEel 20t 8
QE Ae2 AIZECHL AIE Z1H0i T2t 40, 60g/4
o &=l SOt EOAHRZ E2 ZEES Ut
U AsSS 2 = AL



HE0l - 2EFE / U422 2 BSEYIE MEE OTP A2 &P 4K LMol 28 Ji35n o7

14
12
10
%) 8 ==®--cyan
2 6 Va —_
o— M- magenta
4 ——————== Py SR . yellow
"
n n —>— black
2 i—— — i ——
0
0 20 40 60 80 100

concentration (g/2)

Figure 3. K/S Values of Pigment Printed Silk Specimens’ Colors after
Water-repellent Finishing with Concentrations of Water Repellent Agent
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Figure 4. Air Permeability of Reactive and Pigment Printed Silk Specimens
after Water-repellent Finishing with Curing Temperatures
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Figure 5. Air Permeability of Pigment Printed Silk Specimens
after Water—repellent Finishing with Curing Temperatures
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Figure 6. Drape Stiffness of Reactive and Pigment Printed Silk Specimens after
Water—repellent Finishing with Concentrations of Water Repellent Agent
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Figure 7. Contact Angles of Reactive and Pigment Printed Silk Specimens after
Water-repellent Finishing with Concentrations of Water Repellent Agent
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Figure 8. Contact Angles of Reactive and Pigment Printed Silk Specimens
after Water-repellent Finishing with Curing Temperatures
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Table 2. Changing Contact Angles of Silk Printed with Reactive and Pigment Ink according to the
Concentrations of Water—repellent Finishing by Changing the Number of Washings

Co5s After finishing Washing_1 Washing_5 Washing_10
linking Color
agent patches reactive | pigment | reactive | pigment | reactive | pigment | reactive | pigment
(/) ink ink ink ink ink ink ink ink
Cyan 133 125 117 112 107 119 111
Magenta 124 129 126 122 122
0 Yellow 126 131 120 124 118 :
Black 132 131 116 127 118 118 113
White 127 128 107 124 98 119 109
Cyan 137 124 125 130 121 126 112
Magenta 130 133 123 124 114 131 121
1 Yellow 123 142 125 127 114 119 112
Black 131 134 125 126 118 134 117
White 128 130 122 120 112 126 117
Cyan 128 132 121 129 119 129 120 105
Magenta 133 130 133 132 111 121 130
4 Yellow 124 132 125 121 128 120 109 105
Black 126 128 122 125 116 126 114
White 124 126 129 123 122 106 97
Cyan 133 136 118 125 115 122 110 122
Magenta 130 133 120 135 115 121 114 115
8 Yellow 130 137 125 131 120 127 109 116
Black 126 137 112 134 118 127 118 131
White 134 129 128 135 125 113 121 117
Cyan 128 129 132 131 122 121 125 119
Magenta 131 127 126 121 122 118 110 119
12 Yellow 130 129 133 121 124 126 123 119
Black 122 139 126 124 125 119 115 123
White 134 126 125 129 122 120 107 121

* - . contact angle measured after 20 sec.
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