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Fig.1  Schematics and structure positions for the preparation

of the ion eroded Zr films
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Fig.2  Schematics for the test of the water vapour permeation 

behavior of the prepared Zr film 
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Fig.3  Surface and cross-sectional SEM images of the non-eroded and ion eroded Zr film at room temperature 
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Fig.4  Surface and cross-sectional SEM images of the non-eroded and ion eroded Zr film at 200 and 300 ° 
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Fig.5  Comparative graphs of surface roughness of the non-eroded and ion eroded Zr film at room temperature, 200 and 300 ° 
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Fig.6  Comparative graphs of the average roughness of the 

non-eroded and ion eroded Zr film at room tempera- 

ture, 200 and 300 ° 
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Fig.7  X-ray diffraction patterns of the non-eroded and ion 

eroded Zr film at room temperature, 200 and 300 ° 
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Fig.8  Water vapor transmission rate for the pure PET and PET/ 

Zr with and without ion erosion 
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Improvement of Water Vapor Barrier Property of Zirconium Film 

by Plasma Cyclic Etching Coating 
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Abstract: In order to improve the water vapor barrier property of the zirconium film adhered to the rigid polyurethane foam plastics, a 

method of combining the plasma cycle etching with the middle frequency magnetron sputtering technique was proposed to change the 

growth mode of zirconium crystal grains. The results show that the grains on the surface of the zirconium film exhibit a non-crystallization 

tendency after plasma cycle etching. A normal columnar crystal is found in the cross-sectional morphology of the non-etched sample, but a 

hybrid of columnar crystals and small groups of spherulites is observed in the etched sample. The water vapor barrier properties of 

zirconium films can be improved by the ion source cyclic etching. The normal columnar crystal growth of the zirconium film is inhibited 

by cyclic etching, refining the crystal grains, and the film shows a tendency of amorphization, which is considered to be the fundamental 

reason for the increase in film compactness and the improvement of the water vapor barrier property. 

Key words: zirconium film; plasma etching; amorphization; water vapor barrier 
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