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Surface modification of polyester pongee fabric by atmospheric pressure
dielectric barrier discharge techniques

WANG Chunying WANG Chaoxia
(Key Laboratory of Eco-Textiles( Jiangnan University) Ministry of Education Wuxi Jiangsu 214122 China)

Abstract Polyester pongee fabric was modified by atmospheric pressure dielectric barrier discharge
technology and the influence of dischage power and discharge duration on the wettability of the fabric
was discussed. Attenuated total reflection infrared spectroscopy and X-—ay photoelectron spectroscopy
were used to study the surface chemical composition and element content of the fabric. The atomic force
microscopy (AFM) was employed to observe the surface morphology changes of the modified fabric. The
tensile properties and water vapor permeability of the fabric was analyzed. The results showed that
atmospheric pressure dielectric barrier discharge could greatly improve the wetting properties of fabric

due to the increased oxygen content and the surface roughness. At the same time the breaking strength

elongation at break and water vapor permeability were also significantly improved by modification.
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Tab.1 Wettability of polyester pongee fabric

/W /s /min /s
50 249 1.5 169
100 218 3.0 148
150 154 4.5 162
200 145 6.0 173
250 186 7.5 185
3 min 200 W.
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Fig.1 ATR-¥TIR spectrum of polyester pongee fabric
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Fig.2  XPS spectrum of polyester pongee fabric

2 C.0
Tab.2 Relative chemical composition and atomic ratios

of fabric determined by XPS

C /% 0O /% o / C
75.9 23.9 0.314 9
64.2 31.3 0.487 5
3 min 200 W
2
Cls Ols o 2
C 75.9% 64.2%
0 7.4% o / C
0.314 9 0.487 5.

RH—->R-*+H-
R++ 0, — ROO

ROO+ + RyH —» ROOH + R,
R« +0+*—RO-

RO+ + RH—> R+ + R,0OH
RO+ + H+ — ROH

2.4
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Fig.3 AFM image of polyester pongee fabric. (a) Original polyester fabric; (b) Treated with dielectric barrier discharge
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3
Tab.3 Breaking strength and elongation

of polyester fabric before and after treatment

/N /%

282.8 249.3 18.3 8.4

339.5 372.0 20.5 11.3
3 min 200 W

2.6

2 940. 855 8 g/(m*+d)
3 128.038 8 g/(m’+d).

1)

200 W 3 min.
2)

3)
4)
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