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Abstract:

Cellulose is a material of choice in applications where recyclability, biodegradability and a high strength-to-weight ratio are desirable properties of the material. However, those desirable characteristics of cellulose are also the very reasons for its main drawback – sensitivity to environment conditions like moisture and heat. Different approaches have been implemented in order to reduce the cellulose sensitivity to external environmental agents. In most of them, a protective layer is deposited on the cellulose surface, which acts as a barrier for H2O and/or O2 molecules into material. Recently, metal oxides have been tested as possible barrier materials. They are much less disputable, concerning the environment issues, then aluminium or polymer materials, which are conventionally used. The metal oxide can be easily grown on almost every surface by the atomic layer deposition (ALD). Using ALD, one can deposit a precisely controlled number of monolayers of a chosen protecting material on the substrate surface. Layer-by-layer ALD deposition produces a conformal thin film of homogeneous thickness even on strongly corrugated surfaces as it is in the case of cellulose. The aim of our research was to determine a minimum thickness of the alumina coating, which completely inhibits oxygen diffusion and thus prevents a self-ignition of the cellulose material at elevated temperatures and to compare two deposition methods - thermal ALD and plasma-enhanced ALD (PEALD), in the process of thin film formation.  
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