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Barrier Properties of SiO, Coatings Deposited on Polyethylene Films

SANG Li-jun, WANG Min, CHEN Qiang., LIU Zhong-wei, WANG Zheng-duo

(Laboratory of Plasma Physical and Material, Beijing Institute of Graphic Communication, Beijing 102600)

Abstract: To improve the barrier properties of the pharmaceutical packaging polyethylene(PE) film, a nano-scale flexi-
ble SiO, coating was deposited on polyethylene (PE) webs by radio frequency (RF) plasma enhanced chemical vapor dep-
osition, in which oxygen (0O,) and hexamethyldisiloxane (HMDSO) being employed as oxidizing gas and Si monomer,
respectively. The chemical structure, surface morphologies and gas barrier properties of the coating were studied through
Fourier transform infrared spectroscope (FTIR), atomic force microscope (AFM) and gas permeability tester. The re-
sults show that both chemical structures and surface features of the coatings have a remarkable influence on the barrier properties.
The deposition parameters play a crucial role in the barrier properties of the SiO, coatings. The SiO, coatings prepared after pa-
rameter optimization can effectively increase the oxygen barrier properties of PE films. With the RF power being 50 W, the ratio
of O, + HMDSO being 2 : 1 and the working pressure being 20 Pa, the oxygen permeability of the SiO, coating drops from
3 000 mL/(m* » d) to 30 mL/(m* * d), and the oxygen barrier rate of the coating can increase by 100 times.

Keywords: ratio frequency plasma; SiO, coatings; polyethylene film; gas permeability
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4 0.15 0.53 0.32
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Fig. 4 AFM morphologies of the SiO, coatings under different partial pressure ratios(k)
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