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Preparation of Novel Composite Barrier Films by Magnetron Co—sputtering
on PP Substrate

ZHU Lin"*, WANG Jin—wu', LIU Zhuang®, LIN Jing®, SUN Zhi—hui’
(1. Northeast Agricultural University, Harbin 150030, China; 2. Harbin University of Commerce, Harbin 150028, China)

ABSTRACT: In order to solve the crack problem of the traditional ceramic barrier films, RF magnetron co—sputtering
method was used for the preparation of TiN./CF, films on PP substrate. Relative volume ratio of the hard phase TiN, and soft
phase CF, was controlled by varying the input RF power ratio between PTFE (Polytetrafluoroe thylene) target and the Ti
target. Chemical composition of the composite film was explored using RBS and FTIR, based on which the TiN. volume
content in the composite films was calculated. Also, the relationship between the TiN, volume content and OTR and WVTR
was established. The results showed that the detailed structure, the volume content of TiN. phase and CF, phase had direct

effects on OTR and WVTR values, and also on the flexibility performance of the films. The flexibility and barrier properties

of the composite film was the best when the TiN, phase volume content was 0.28.
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Fig.1 Schematic of magnetron co—sputtering device
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Tab.1 Composition of thin films determined by RBS test
%

IR EL Pore/ P Ti N C F
0.01 293 29.9 20.6 20.2
0.1 238 25.4 232 27.6
1 18.9 20.4 28.7 32.0
5 16.1 16.9 325 345
10 7.8 9.6 435 39.1

1570, 1370 em™ 24 TiN/CF, 5 G 3 B i £ v 7 e gt o
A C—N £ 4%) Raman G 5 Raman D 48 E I
X 2 B 7E &2 A I A TiN A5 CF AH Z [ 4775 C—N
B Al S 1 R T R ) 2 P R BT A v
RERYRUR . (BT A , TEIIFELL Pon/ Pu=5 I, 52
AR LT C(sp’)—N L FEEIE 7% C—N &5
PR AR AE A ] T At Dy 28 LU 1) 1 TR C—N BB 235 1)
i, 375 HASFA 3 R BB N TSR R 2

I)I’I‘FIZJPTi= 1 0

LTS Py /P,=5
C ( Sp3)_N I’TFEj Ti

PI’I‘FIZJPTi= 1
PI’I‘FEjPTizo' 1

CN

Ramam G ¢N° | TiN
Ram D PI’TFEjPTizo'O 1
2000 1500 1000 500
L em™

K2 ARSI R ZLA M %
Fig.2 FTIR spectra for TiN,/CF, films deposited at different power

ratios
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Fig.3 Effect of applied power ratio on OTR and WVTR
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Fig.4 Effect of applied power ratio on static contact angle
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