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Effect of plasma treatment on Cu thin films deposited on polyester fabric
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Abstract: The copper thin films with nano structure are prepared on the surface of polyester plain weave fabric by DC ( direct current) mag—
netron sputtering at room temperature and the changes in the morphology electrical properties and wettability of the nano-structured copper
thin film before and after oxygen and argon plasma treatment are investigated. The particle sizes and surface roughness of the as-deposited and
plasma treated copper thin films are characterized by AFM( atomic force microscope) and SEM( scanning electron microscopy) electrical
property and wettability of the copper—deposited samples are also analyzed. The results show that oxygen plasma treatment has more obvious
etching effect on the polyester substrate than argon plasma which makes the better uniformity and compactness of copper film larger particle
sizes higher surface roughness of copper thin films and enhanced electrical properties of copper-deposited samples. The contact angle of the
water droplet on the sample is relatively smaller and the wettability of copper-deposited fabric is markedly improved with the treatment of oxy—

gen plasma.
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Fig.2 AFM images of nanoscale copper films on substrates be—
2 fore and after plasma treatment
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Fig.4 Water droplet shapes on copper-deposited polyester fab—
; rics before and after plasma treatment
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Fig.3 Sheet resistance of nanoscale copper films on substrates
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Table 2 The change of the colour characteristic values of tea nut—

shell dye with after mordant dyeing

4% Fe—
S0, CuSO, . CO
1 .
J 2011(2) : 1-6.

2 J

2003( 5) : 2426.
3 J.

2011 19(4) : 1346.
4 J 2004( 6) : 39-41.

2011 31 (3):195-200.

6 J 2007( 3) : 3637.
7 J
2004( 4) : 28-29.
8 . - .
] 2008 25(3) :266-270.
9 -« D¢ ) M.

2005:211212.

10 Mamiko Yatagai Yoshiko Magoshi Mary A. Becker. Degradation
and Color Fading of Silk Fabrics Dyed with Natural Dyes and Mor—
dants J . American Chemical Society 2001 (7) :8697.

J. 2008( 12) : 1346.

12 A« M ) T
1264-267.

2 e R - o
0.47 -0.30 -0.23 -0.21 0.25
FeSO, -10.43 | -2.32 3.07 1.37 4.79
CuSO, -9.17 -0.55 -0.99 -0.73 0.12
2 L
" FeSO,
a FeSO,
CuSO0, b
FeSO,
CuSO, o
o FeSO,
; CuSO,
3
(1) : pH
3 90 C 50 min 1:100.
(2) FeSO,  CuSO,
(A 7))
(3)
97.42°
85.09° 36.79
O

1 Altman M'S Chung W F He Z Q et al. Quantum size effect in low
energy electron diffraction of thin films J . Applied Surface Science

2001 15(169/170) : 82-87.

2 . Zn0 . D .
2008:13.
3 I
2007 21(7) :26-28.
4
J. 2010 36(13) :59.
5
. 2009 35(15) : 1042.
6

J. 2009 35( 10) :49-54.
7  YOONY MOON HS LYOO W S et al. Super hydrophobicity of cel-
lulose triacetate fibrous mats produced by electrospinning and plasma

treatment J . Carbohydrate Polymers 2009 75(2) : 246-250.

T 2008 28(4):379-
382.

9  Krump H Hudec I Jasso M et al. Physical-morphological and chemi—
cal changes leading to an increase in adhesion between plasma treated
polyester fibres and a rubber matrix ]
2006 252( 12) :4264-4278.

10 . ITO

T 2003 23(2) :78-82.
11 Wang FangHsing Chang Hung-Peng Tseng Chih-Chung et al.

. Applied Surface Science

Effects of H, plasma treatment on properties of ZnO: Al thin films
prepared by RF magnetron sputtering J . Surface & Coatings Tech—
nology 2011(205) : 5269-5277.

D . : 2010:57-59.

D . : 2011:68-69.

11



