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Figure 3(a) demonstrates that at the begin-

ning the WVTR value decreased strongly from

30.25 g/m2day for the uncoated PET to 2.15 g/m2day

for SiOx coated film. The OTR value, un-

der the same condition, also decreased dramati-

cally from 170 cm3/(m2
·day) for the virgin PET

to 6.7 cm3/(m2
·day) for coated one, respectively, in

Fig.3(b). When the oxygen content in the mixture

gases kept increasing, Fig.2 shows that the WVTR

and OTR abnormally increased after minimization,

not continuously decreased as expected. The reason

may be attributed to the etching effects of atomic oxy-

gen on the film surface and inducing the surface topog-

raphy coarse, or because of the high temperature on

the ground electrode caused by high discharge power

which is harmful to the surface topography uniformity.

Fig.3. The relationship of WVTR and OTR in SiOx

coated PET films with O2/TMDSO ratio. a-WVTR, b-

OTR (20Pa, 200 W, 30 min).

In addition, the comparison of the discharge mode

(the continuous and pulsed modes) on the prop-

erties, in the same discharge parameters: 200 W,

O2/TMDSO=2:1, concludes that the purity of Si–O

is similar in two cases as shown by the FTIR spectra,

but not the properties of WVTR and OTR. There

is a big difference between them. In the continu-

ous mode the film showed a higher value of WVTR

and OTR as 2.4 g/m2day and 6.7 cm3/(m2
·day), re-

spectively, than that one deposited in the pulse mode:

13.58 g/m2day for WVTR and 15.2 cm3/(m2
·day) for

OTR. Generally the pulsed mode is prior to the con-

tinuous one,[10,11] but from above the conclusion is not

so.

3.3.AFM

Figure 4 was the AFM photos of SiOx barrier

coating prepared in different plasma modes. Fig-

ure 4(a) is the film deposited in the continuous mode

with 200 W, 20Pa working pressure, 30 min and the

O2/TMDSO rate of 2:1 which obtained WVTR of 2.65

g/m2day and OTR of 11.1 cm3/(m2
·day). Figure 4(b)

is in the pulse mode, the WVTR (13.58 g/m2day) and

the OTR (15.2 cm3/(m2
·day) are visually higher. By

a close investigation of Fig.4(a) and Fig.4(b), we no-

tice that the size of grain is uniform in CW plasma

deposited film and the grain is arranged compactly

in the surface. In pulsed plasma deposited film, on

the other hand, it was not so. It may be the exact

reason that the film barrier characteristic in Fig.4(a)

is superior to that in the Fig.4(b) according to the

penetration principle.[11]

Fig.4. AFM photos of the barrier coating deposited in

different discharge modes (a-CW, b-pulsed plasma).

4. Conclusion

By the PECVD method, under the mild condi-

tion, SiOx barrier films were deposited on PET sur-
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face. In continuous discharge condition, the inlet gas

content and the plasma power affect the composition

of the deposited coatings. With the increase of O2 con-

tent and the power, the pure SiOxcan be deposited.

In 200 W, O2/TMDSO ratio at 2:1 and continuous

discharge mode, the optimized high water and oxygen

gas barrier films can be obtained. And from the AFM

and FTIR analysis it can conclude that the compact

structure of the coatings deposited in CW plasma is

of benefit to the better barrier characterization than

that obtained in pulsed plasma.
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