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The present invention addresses a need in the art by providing an ignition resistant
polymeric composite comprising, a) a polymeric substrate; b) a flame retardant intermixed
with the polymeric substrate; and c) a partially oxidized plasma polymerized organosilicon

layer adhered to the substrate.

In a second aspect, the present invention is an ignition resistant polymeric composite

comprising, a) a polycarbonate/ABS substrate; b) a phosphate flame retardant intermixed
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In a second aspect, the present invention is an
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If the substrate is thermoplastic, the flame retardant is advantageously incorporated
into the polymeric substrate by melt compounding, preferably by twin screw extrusion. If
the substrate is a thermoset, the flame retardant is advantageously incorporated into a

monomer or prepolymer of the polymer prior to complete polymerization and curing.

The amount of flame retardant used is substrate and application dependent, but is

preferably not more than 15 percent, more preferably not more than 10 percent, and most

-2
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substrate (or monomer for a thermoset substrate), the ignition resistant substrate is

preferably molded into a finished part before being coated with the partially oxidized
plasma polymerized organosilicon layer. This layer provides a barrier to oxygen as well as
thermo-mechanical stability, thereby reducing the amount of flame retardant required to

attain a V-0 rating in a UL-94 flammability test.

Deposition of the partially oxidized plasma polymerized organosilicon layer may be

carried out using techniques and equipment well known in the art of PECVD such as those
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column 6, lines 1-9, which teachings are incorporated herein by reference. The thickness of
the surface pretreatment layer is application dependent and is preferably not less than 50 A,
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preferably not more than 10,000 A, more preferably not more than 5000 A, and most

préferably not more than 2000 A thick.
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Consequently, the present invention addresses the need to maintain the integrity of a
substrate incorporated with flame retardant to reduce the levels of environmentally suspect

materials.

The following example is for illustrative purposes only and is not intended to limit

the invention in any way.

Example — Preparation of an Ignition Resistant PC/ABS Substrate Coated with a Partially

Oxidized Plasma Polymerized Organosilicon Layer
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A UL-94 test is performed on a 125-mm x 13-mm x 13-mm sample suspended
vertically above a cotton patch. The substrate is subjected to two 10-second flame
exposures with a calibrated flame in a unit which is free from the effects of external air
currents. After the first 10-second exposure, the flame is removed, and the time for the
sample to self-extinguish recorded. The second ignition is then performed on the same
sample and the self-extinguishing time and dripping characteristics recorded. The substrate
self-extinguishes in less than 10 seconds after each ignition, with no dripping, indicating a

V-0 performance.
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gt 1gmmlon e KA polywrly @W@SIWISIH& dfa wibsthate coftaining a
ubstrate

blend g8 8 P ErBnar AEAT ABSE Pl abisiiky Dot Ak REaleRnfed with the

plastic substrate; c¢) partially oxidized plasma polymerized organosilicon layer adhered to

the substrate; and d) a surface pretreatment layer that promotes adhesion of the partially

oxidized plasma polymerized organosilicon layer to the substrate.

7. The ignition resistant polymeric composite of Claim 6 wherein the phosphate flame
retardant is selected from the group consisting of resorcinol bis(dixylenyl phosphate),

bisphenol A diphosphate, and triphenyl phosphate.

8. The ignition resistant polymeric composite of either of Claims 6 or 7 wherein the

substrate contains from 60 percent to 90 percent of the polycarbonate by weight and from 10

-7



4. The ignition resistant polyneric conposite of any

of Clains 1 to 3 wherein the flanme retardant is an
wOgmi4tossin3r esi st ant phosphat e conpound. 5. ThePCQiS2i06/39127

resi st ant polyneric conposite of any of Clains 1 to 4

mhere n_th i rized
percspian gsﬁeﬁegg% ayer %PVW é{sjlb gtoﬁéﬁ‘ %gﬁf a%ltgeggllyﬁﬁyonate and
theggsa surface pretreatnment |layer. 6. An ignition

resi stant polynmeric conposite conprising, a) a

substrate containing a blend of a écarbonate and

an Thedgnibpn @Spmépﬁam@nﬁ camposigtod ﬂuhanf Iarmseé b & axdhewgiin the

partsl B PSP R s B U Dl 85 i PR O, where

x is PR @S 1.029 6 bt 1&s ML AL enB 284 %&Q&%ﬂﬁ ol 8RN td hat
pronot es adhesion of the parti al oxi di zed pl asnma

pol ynmeri zed organosilicon layer to the substrate. 7.
Thel hieggnitiporesistasit pelsimerip @m}m@&iﬁe@f &?émb%wh@hcfﬁrﬂ@ramiucsas an

erein the phos ret ar dant . sel ect e
el s R S e ot s SV
whe%m%rmﬁh%):rangelowéqsqlo A di phosphate, and triphenyl

phosphate. 8.” The ignition resistant polynmeric
conposite of either of Clains 6 or 7 wherein the
substrate contains from 60 percent to 90 percent of

t he pol ycarbonate by weight and from10 -7 WO

2004/ 055103 PCT/ US2003/ 039127 percent to 40 percent
of the ABS by weight, based on the weight of the

pol ycarbonate and the ABS. 9. The ignition resistant
pol ynmeric conposite of any of Clains 6 to 8 wherein
the partially oxidized plasma pol ynerized
organosilicon | ayer has the fornmula Si OXCYHZ, where X
is not less than 1.0; y is not less than 0.2; and z is
greater than or equal to 0. 10. The ignition resistant
pol yneric conposite of Caim9 which further includes
an Si OX | ayer superposing the partially oxidized

pl asma pol yneri zed organosilicon [ayer, wherein x is
in the range of 1.6 to 2.0. -8



