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Water and oil repellent finishing of cotton fabric based on
fluoroacrylate miniemulsion
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( L Jiangsu Engineering Technology Research Center of Functional Texiiles Jiangnan University Wuxi Jiangsu 214122 China;
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Abstract In view of the problems of environmental pollution poor finishing effect and washing fastness
in the process of water and oil repellent finishing a C, short chain fluorinated acrylate miniemulsion was
synthesized by miniemulsion polymerization and its influence on water and oil repellent finishing of cotton
fabric was investigated. The influence of pretreatment method mass concentration of miniemulsion and
drying/curing process on the contact angle of cotton fabric were discussed by univariate analysis. The
experimental results show that the water and oil repellent properties of cotton fabric achieve the optimal
effect under the conditions of the mass concentration of miniemulsion 60 g/L the immersion time 30 min
drying at 80 °C for 3 min and curing at 160 °C for 3 min. In this process the contact angle of cotton
fabric to water is 160° to olive oil is 154° to hexadecane is 135°. After 30 times of washing the contact
angle of cotton fabric to water is 145° to olive oil is 133° and to hexadecane is 113°. In addition the
crease recovery angle of the treated fabric increases by 36% and the breaking strength and whiteness
have no significant decrease.
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Synthetic route of miniemulsion polymerization
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Fig.4 Influence of drying time on contact

angle of cotton fabric
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Fig.2 Influence of miniemulsion mass concentration

2

Tab.2 Influence of baking temperature on contact angle

on contact angle of cotton fabric

2.2.2 of cotton fabric
60 ¢/L N /(°)
30 min 150 C 3 min / 1
140 153 149 128 75
150 156 152 130 70
3.4 ° 160 160 154 135 69
170 157 153 133 61
180 158 151 132 57
4 mino
3

Tab.3 Influence of baking time on contact angle

of cotton fabric

/(°)

/min 1%

1 152 147 125 76

2 157 150 129 74

3 160 154 135 73

4 159 151 136 69

3 5 158 150 132 62
Fig.3 Influence of drying temperature on 160 °C; 76.27%:

contact angle of cotton fabric 2.3 : 140 C

3.4 : 180 C 1 min 5 min

N ; ; 160 C.

80 °C 3 min N 3 min \ :
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Fig.5 FTHR spectrum of fluorinated acrylate

polymer latex film
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Fig.6  XPS spectra of fluorinated acrylate polymer latex film.
(a) Survey scan; (b) Cls scan

2.3.3

7 SEM (x5 000)
Fig.7 SEM images of raw fabric ( a) and treated ( b)
cotton fabric ( x5 000)
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Fig.9 Influence of washing times on contact angle of cotton fabric

8 XPS
Fig.8 XPS spectra of raw fabric and treated cotton fabric.
(‘a) Survey scan of raw fabric and treated cotton fabric;

('b) Cls scan of treated cotton fabric

10

4 Fig.10 Contact angle photographs of cotton fabric to water ( a)

Tab.4 Element content of fabric surface olive oil ( b) and hexadecame ( ¢) under

C 0 F different washing cycles
66. 49 33.51 —
41.15 16. 25 42.60 2.5
2.4
0~30 5 o

9.10 o 0 30
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Tab.5 Wearability of pristine and treated cotton fabric
/N /(°)
674 332 136 157
667 316 185 213
1% -1.2 -4.8 36. 1 36.0
3
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2)
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60 ¢/L 30 min 80 °C
3 min 160 °C 3 min.
160° 154°
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