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An innovative way to improve flame retardant properties of a polymer (polycarbonate)

has been studied. This method relates the use of halogen-free coatings, which

present several advantages compared to the bulk additives as it does not modify the

intrinsic properties of the materials, it is easily processed and may be used onto

several materials. Furthermore, there is a strong tendency to avoid halogenated

compounds on account on their highly toxic aspect. Phosphorus-based compounds

constitute an important group of flame retardants and is known to be even more

efficient when associated to nitrogen- and silicon-based compounds due to synergistic

effects.

This study is dedicated to the deposition of phosphorus-, nitrogen- and

silicon-containing coatings thanks to an AP-PECVD process to promote flame

retardant properties. Deposition of dense and adherent thin films have been

performed by direct DBD at atmospheric pressure in a controlled atmosphere.

Nitrogen was used as gas process and a mixture of HMDSO/TEP was introduced into

the discharge to promote the thin films. The coatings were widely tailored by varying

the mixing ratio of the precursors as well as by adding oxygen (O

2

) into the nitrogen

gas process. The influences of the gas mixture and of the electrical parameters were

investigated on the chemical composition, deposition rate and morphology of the

coatings and related to the flame retardant properties. The coatings were analysed

using SEM, Profilometer, FTIR spectroscopy, XPS, Mass Spectrometry (MS),

Solid-state NMR (

31

P and 

29

Si NMR) and Thermogravimetric Analysis (TGA).

Cone calorimeter measurments have been carried out under severe conditions (50

kW/m

2

) to evaluate the fire-retardant properties obtained for the different coatings.

Results clearly evidence a significative improvement of the fire-retardant properties of

the polycarbonate as it appears that the decrease of the pHRR is at least as high as

30% with an increase of the time to ignition of at least 40%.
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