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PECVD SiOx-based multilayer water barrier coatings on PLA
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Polylactic acid (PLA) is one of the most interesting thermoplastic biodegradable

aliphatic polyester derived from renewable resources. One feature that limits its use as

alternative to convectional petrochemical-based products is its sensibility to moist

environment. In order to overcome this problem a flexible barrier coating can be

deposited on the surface in order to reduce water absorption.

In this work, it will be presented the results on the deposition of a ceramic/organic

multilayer SiOx-based coating deposited in a simple single-step RF-PECVD process.

HMDSO has been used as precursor in an oxygen atmosphere and the ceramic or

organic layer behaviour is obtained just pulsing the precursor flow in order to change

the precursor/oxygen ratio and keeping all the other parameters constants. Since the

PLA has a very low glass transition temperature, the study focuses, in particular on the

adhesion and on the optimisation of the process parameters in order to avoid

deformation and film thermal expansion.

The multilayer design is then studied as a function of the number of layers and on their

thickness in order to optimise CO2 and water barrier properties. It will be carried out a

comparison for constant total coating thickness between a design which maximise the

number of layers and therefore the conductance of spacing layers and defects and a

design which maximise the barrier behaviour of the single layer, taking into account

also the mechanical properties of the coating.

Moreover, since surface defect can be detrimental to barrier action, the threshold of

defect size for an about 200 nm thick multilayer coating it is investigated, showing that

defect up to 300 nm can be  accommodated preserving the water barrier properties.

The threshold is investigated introducing on the surface controlled-size defects,

depositing spherical particles from 100 up to 1000 nm before the coating growth. The

effect of these controlled defects on water permeability will be shown.
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