o 04 o

MR

ELASHREREBEHFNR ZnO MERE LM SHEI T

(IEXPESHEBABERLRE EH 214122)

wE FERAARBELABMERNER, BO, P In EATZRREL LA BERER LBRIMR ZnO 2%
fed . EAREERME X HEE MU EDDSHERBETEAXARGELAXL T, HFANRTHEM
HAFMI S WM A S M ABRBREOHBRARE EARM L LAY XA, 28RN Z0RELTE-TRBAMK
FECLe R MK, EEL A 20scem ¢ 20scom BY 3436 M AT 2 Fop B R A A A ToC BRI THEL, R
HARG K FK InOBMBL AT BMNEBRM BB LB IANKEL N PN EEAXBEHJHFRS
HEL, AACHEEIXB LR AN EXBET SEHNRAB LB L AZHEEEREA GRS HETHT
R EeGAN, ® AR 6 pe T e B R AR

XA Zn0 Bl NN M AFM R EDX HiMm#

hE %8 TR RIRIARY A

Deposition of ZnO Thin Film on Nonwovens by Reactive Sputtering and
Analysis of Its Microstructures and Performances
YU Liangyan, WEI Qufu, WANG Yingying, LI Qi
(Key Laboratory of Eco-textiles Ministry of Education, Jiangnan University, Wuxi 214122)

Abstract
by DC(direct current) magnetron sputtering, through the reaction of Zn target and O, in the vacuum chamber. EDX

The ZnO(zinc oxide) functional thin films are deposited on PET(polyester) spunbonded nonwovens

(Energy Dispersive X-ray Detector) is used to analyze the chemical elements of the samples before and after the ZnO
deposition. Then AFM (Atomic Force Microscope)is used to characterize the microstructures of ZnQ thin films and an-
alyze the relations between the films’ topographies and the parameters of the DC sputtering. The results indicate that
the sizes of the ZnO nanoparticles increase as the ratio of oxygen to argon increases in the certain range. The preferable
ratio is 20sccm to 20sccm. It is also found that the increases in the sputtering power and the deposition thickness both
lead to the increase in the sizes of the nanoparticles, but too high power results in deformation of the nanoparticles de-
posited. The increase in gas pressure causes the increase in the diameters of ZnO particles initially, and then results in
the decrease in sizes of the nanoparticles and affects the uniformity and the orientation of the nanoparticles, The fabrics
before and after sputtering coatings are further examined by anti-static test. The results show that the anti-static func-
tion of the samples after sputtering is significantly improved, and the anti-static function is also obviously improved as
the increase in the deposition thickness.
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Table 1 The result of the EDX’s analysis of the sample surface

TEER/% ik 2 70nm| %2 100nm| 482 150nm
FETR ib] Bt B}
C.H.O  [99.630 99.226 | 98.989 98.915
Zn - 0. 570 0. 694 0. 779
TiZHBWHE |0.370| 0.204 0.317 0. 306
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Fig.2 AFM topography images under different ratio
of O, to Ar(low ratio)
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Fig.3 AFM topography images under different ratio
of O, to Ar(high ratio)
2.2.3 WM REMEAT ZnO AR EMAEH
5% H

BaXRAREH 20 ¢ 20, B4 E3R 1Pa, 85 B ¥
100nm, B 38 9 ¥ 55 20 3 42 51 8 24 () 40W, (b) 50W # (c)
60W, R E MR RE .,

B4 FEMRNTHEMHRE AFM ERE
Fig. 4 AFM topography images under different sputtering power
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Fig. 5 AFM topography images under different gas pressure
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Fig 6 AFM topography images under different deposition thickness
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Table 2 Results of the anti-static tests
B E/V BB E/V EEHEE/s
)5y 2600 2637 99.9
B 100nm B 4080 4090 9.55
g2 150nm &5 3740 3780 2.72
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Fig. 2 The relationship between electrical conductivity
and film thickness
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