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POLYKETONE FLAME RETARDANT COMPOSITION

FIELD OF THE INVENTION

Polymer composition comprising polymers of carbon monoxide and at
least one olefin and certain flame retardants show good flame retardant
5 properties.
BACKGROUND OF THE INVENTION

Polymer compositions comprising polymers of carbon monoxide and
at least one olefin are generally known. Of particular interest are
compositioﬁs comprising linear alternating polymers of carbon monoxide and
one or more olefins, hereafter called polyketones.

10 Polymer compositions comprising a polyketone and a flame retardant
are also known and have been described for example in US patents US
4,761,449; US 4,885,328; US 4,885,318; US 4,921,897; US 5,030,674. US 5,030,674
describes by way of example the use of cyclic phosphonate esters. With such
phosphonate esters it is not possible to obtain a V-O rating according to UL-

15 94, without the use of an anti-drip agent as for example PTFE.

US 4,579,894 dealing with other polymers like polyolefins describes the

use of melamine compounds as flame retardants; the melamine is however



oné or nore-olefins, hereafter called pol yketones. 10 Pol ymer
~conpositions conprising a pol yketone and a fl ane retardant are al so
"known and have been described for exanple in US patents US 4,761, 449;
US 4, 885, 328; US 4, 885, 318; US 4, 921,897; US 5,030,674. US 5, 030,674
descri bes by way of exanple the use of cyclic phosphonate esters. Wth such
phosphonate esters it is not possible to obtgin a V-Orating according to
UL- 15 94, without the use of an anti-drip ent as for exanple PTFE.

US 4,579,894 dealing with other polyners |like polyol efins describes the
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2 used in combination with other flane retardants. US 4, 117, 200
describes the use ofiseelahineephosphatesfospoadgsoduetswood products.
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conpositions co r| Si (a pol ymer of carbon nonoxi de and at | east
one ol efin and ( ‘g&ﬁbzqréla&ﬁ)‘i dancy. quantity of a mel ani ne conpound.
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of the invention are Thisinvention relates to flame retardant compositions comprising (a) a
polymer of carbon monoxide and at least one olefin and (b) a flame retarding
quantity of a melamine compound. The melamine compound acts as a flame
10 retardant agent. |
DESCRIPTION OF THE INVENTION

The polymers used in the polymer compositions of the invention are

meant to include all polymers containing units derived from carbon
monoxide and units derived from one or more olefins. This definition
includes both random polymers produced by radical polymerization and
15  linear alternating polymers, hereafter called polyketones. The polymer
compositions of the invention preferably comprise polyketones. Suitable
polyketones and processes for their preparation have been described in
European Patent Applications 121,965; 181,044; 222,454 and 257,663.
Suitable olefin units are those derived from C2 to C12 alpha-olefins of
20 substituted derivatives thereof or stvrene or alkvl substituted derivatives of
styrene. It is preferred that such olefin of olefins are selected from C2 to C6
normal alpha-olefins and it is particularly preferred that the olefin units are
either derived from ethylene or most preferred of all from a mixture of
ethylene and one or more C3 to C6 normal alpha-olefin(s) especially

25 propylene. In these most preferable materials it is further preferred that the



meant to include all polynmers containing units derived from carbon
~nonoxi de and units derived fromone or nore olefins. This definition
“includes both random pol ynmers produced by radical polynerization and 15

| inear alternating polyners, hereafter called pol yketones. The pol yner

conpositions of the invention preferably conprise pol yketones. Suitable

pol yket ones and processes for their preparation have been described in

Eur opean Patent Applications 121, 965; 181, 0443 222,454 and 257, 663.
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The pol yket ones tesaparpiee 2n8 pressyre with a eatalystwhishie preforabljecomprised et esses

described in EP1 6 r | £, ' .th of el Q- I 5 this
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and an ani on whi edprdinates ondy avealdy- Exeoyrdesrftstch enione include pitgluesesulfonate,
10 tetrafluoroborate, borosalicylate and the like. The process is suitably carried
out at a temperature in the range 50 to 150 C, a pressure in the range 25 tc; 75
bar gauge and in a solvent such as methanol, acetone, THF or the like.

Of particular interest are the polyketones with a molecular weight
(average by number) from about 1,000 to 200,000, particularly of about 10,000

15 -100,000, containing substantially equimolar quantities of carbon monoxide
and olefinic units, derived from one or more olefins.

The flame retardant compositions of the invention contain a flame
retarding quantity of a melamine compound. Suitable melamine compounds
are melamine cyanurate (C3HsNe). (C3HaN3Os); melamine phosphates such as

20  mono-melamine phosphate (C3HeNe). H3PO4 and di-melamine phosphate
(C3HsNe)2. H3POs. Particularly suitable is mono-melamine phosphate.

The melamine compound is usually added in a quantity of 5-50 parts
per weight per 100 parts by weight of the polymer (a); more preferably ina
quantity of 10-30 parts by weight.

25 The flame retardants mayv be employed in combination with other
flame retardants such as phosphonates, phosphates alkaline earth metal

carbonates, alkaline earth metal hydroxides and metal borates.



coordi nates onl y weakly. Exanples of such anions include :
p-tol uenesul fonate, 10 tetrafluoroborate, borosalicylate and the |Iike. The

"process is suitably carried out at a tenperature in the range 50 to
150 C, a pressure in the range 25 to 75 bar gauge and in a sol vent
such as net hanol, acetone, THF or the |ike. O particul ar

I nterest are the pol yketones with a nol ecul ar wei ght (average by

nunber) from about 1,000 to 200, 000, particul 4rly of about 10,000 15 -

100, 000, containing substantially equinolar quantities of carbon nonoxide
and olefinic units, degj 1Q5ndTBF S, flame
retardant conpositi on?hg)%gf}%éﬁ?\;gﬁﬁlgé cont'?‘ g%@gﬁ%ﬁgﬁgproduceﬁebtyaﬁﬁé
quantity of a neltheflamecetipdants thisuighahé polymhaThe nethigud ofipoducing thiee

mel am ne cyanurate (Clerr]Herr] N errLﬁ%}_i (QerrlHerr]Nerr]Jerr]);
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nono- nel am nesph@gptiag the polymer until moltea el Bindbng Shedame re@rdsvaliti thslded
in a quantity of 5-50 par?sy er wei ght per 10g parts by weight of the

pol ymer (a); nor @opyraerbpiseof nhigh-shear mixers or gxtgadars- 30 parts by wei ght .
25 The flame retard nts%ﬁ_ébeﬁe loyed i n,conbination vvlth‘?..her
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4 The pol yner conpdsitions of the invention are produced by
m Xi ng t he fadditionsatre fitlars; seinforcingibetssychlag ghass fibkes oratanbah fibers,

pr oduci ng thei conposition i? nof critical, so,]ong as the method
results in alPel Moldaeleass agents, plasticizers, processing aids.

The polymer compositions of the invention may further comprise other

polymers such as polycarbonates and polyesters like
polybutyleneterephthalates. It is also possible to add polymers to improve to
the impact strength (impact modifiers). Impact modifiers usually comprise a

15  rubbery part and some other comonomers. Examples are the vinylaromatic-
rubbery diblock and triblock copolymers and so-called graft copolymers
comprising a rubbery backbone upon which one or more monomers have
been grafted.

The polymer compositions may be processed by injection molding or

20  other conventional processes.
Examples I - II[; comparative examples A-B.

In all example a polvketone has been used with about 50 mol % carbon
monoxide units, 45 mol % ethvlene derived units and about 5> mol %
propylene derived units, with a melting point of 222 oC,

25 The compositions have been prepared by blending the components as
indicated in the following table A in a twin screw extruder with an average
temperature setting of 240 °C. The extrudate was pelletized. Out of the pellets

were formed UL bars with a thickness of 1 mm by injection molding. The



m xture. In a preferred enbodi nent the conpositions are produced by 5
_heating the polyner until nolten and by m xing the flanme retardant with the

“pol ymer by use of a high-shear m xers or extruders. The pol yner
conpositions of the invention may conprise in addition to the nel am ne
conpound ot her conventional additives. Exanples of other additions are
fillers, reinforcing fibers such as glass fibers or carbon fibers, 10 nvold
rel ease agents, plasticizers, processing ai ds® The pol yner
conpositions of the invention may further conprise other pol ymers such
as pol ycar bonat eg,apd, ?HWﬂEés@ere deterBRh¥@ U Yo BREARE RN B BLosy |t
is also possible to ag po S to inprove to the i npact strength

(i mpact nodi fi er aprml Therdsultedid aleo shoxwwndh kable Aopri se a 15 rubbery part
and sonme ot her conononers. Exanples are ;‘F% vi nyl aromati c- rubbery
di bl ock and triblock copol ynmers and so-cal? .’é’dAgr aft copol yners

conprising a rub%ﬁ%p?gckbone upon WRi ch g@ine ¢ nogR m)ggmers have

been grafted. The pol yner conpositions nmay be processed by

i nj ection nol di nCodfipasitios her conventional processes. Exanples | -
II'l; conparative exanples_ A-B. In all exanple a pol yket one has
been used with akpants Boweight)s car bon nonoxi de units, 45 nol % et hyl ene

derived units ang ut 5 nol % opxlen er iLygd hts, with a
mel ting point of f?quiei‘?‘ﬁ C. 25 9y Th 'ggoﬁg%si ?#gns%: ve been prepared
by bl ending the sgmRasts as indicated in the followng table Ain a

twn screw extruder with an average tenperature setting of 240 [err]C
The extrudate was peekdga i zed. Qut oflihe gkl | dtk 1.1 wéide forned UL bars

with a thickness *%%ogpﬁgnmtggeétgbect ion rmls%i ng. The_ )
10 * Melamine
cyanurate - - 10 - -
* Di-Melamine
phosphate - - - 20 -
* Mono-Melamine
15 phosphate - - - - 20
Test Results
Flammability rating HB V2 V2 Vi1 V0
according to UL-943
Notes:
1 Example C is a comparative example; examples IV and V represent the.
Examples A and B are comparative examples; examples I, II and III
20 represent the compositions of the invention.
2. A commercially available flame retardant (Amgard P45 of Albright &
Wilson) in the form of a masterbatch comprising about 30 % by weight of a
cyvclic phosphonate ester and about 70 % by weight of a poly ethylene
terephthalate.



‘flame-retardant properties were deternined in accordance with the UL-94
. norm The results are also shown in table A )

- Table A Exanpl e Al err] Blerr] Iferr] [1[err]
[11[err] Compositions 5 (parts by weight) * Pol yket one
98.9 68.9 88.9 78.9 78.9 * Stabilizer package
1.1 1.1 1.1 1.1 1.1 * Phosphonate ester[err] - 30 - -
- 10 * Mel ami ne cyanur at e 6 - 10 - - *
D - Mel am ne phosphat e - 20 - *

Mono- Mel am ne 15 . i _-_-. . ot
3. Iéll -?m%gE? Pléét? ratm% followedHl:éy V1\7_\/22 af}fl 5—IB in c]i_ecrgﬁsdng Brder of

Test Results y rating
according to UL- 94Flame retddalatitpropertiesl Exanple C is a conparative exanpl e;
exanples 1V and V represent the. Exanmples A and B are
conparative exanples; exanples I, | "TaRlBi11 20 represent the conpositions
of the invention 2. A commerci al |3 avail abjyg flame rgf ardant
(Amgard P45 o AF%?’.“BF& & Wlson) in the formof a masterbatch
conpri sing about 30 % by wei ght of a cyclic phosphonate ester and
about 70 % by wefSgHPAsHions,o['y et hyl ene t er epht hal at e.
(parts by weight)
* polyketone 68 57 54
10  *Stabilizer package 1.5 15 15
* Mono-melamine phosphate - 6 12
* Resorcinoldiphosphate - 5 2
* PTFE* 0.5 0.5 0.5
* Glass Fiber 30 30 30
15
Test Results
Flammability rating HB V-0 V-0
according to UL-943
20 Notes:

1. compositions of the invention.
3. V-0is the best rating followed by V-1,V-2 and HB in decreasing order of
flame retardant properties.
4. PTFE: 50% masterbatch of PTFE in SAN.
25

The 'results of table A and B show that melamine compounds are
effective flame retardants for polymer compositions comprising a polyketone.
As can be seen from example III the preferred melamine compound is mono-
melamine phosphate. Examples IV and V show that mixtures of melamine

30 compounds with phosphates are effective flame retardants.

All patents and patent applications mentioned here above are

incorporated by reference into this application for a patent.



6 ° 3. V-Ois the best rating followed by V-1, V-2 and HB I n decreasing

order of fl arre ret ardant propert I es.
"Table B Exanple ™ err] ! V[ err]

Vlerr] 5 (parts by wej patyket one

68 57‘ |||mrm|,f lmHEll E"L* St ab| lizer gf&l%%é’EET HAS BEEN 1.5
1.5 * Mono- frel @amine sphes EPLACED 12 ] =
Resor ci nol di phosphat e 5 7 2 rr]

0.5 0.5 0.5 * d ass Fiber 30

30 30 15 Test Results Fl ammabi lity rating HB

V-0 v{@daims  accor di ng to UL-943 20 Notes: 1. conpositions

of the inventi £n. foll owed by V-1,V-2 and HB
I n decreasing Or derAgplﬁeyC?mgéé%&‘gﬁggﬁ{O%#@%@rt I es. 4. PTFE: 50%
mast erbat ch of PTFRa) & pefifner of carbon monoxide and at least one olefin and

(b) a flame retarding quantity of a melamine compound.

2. A polymer composition as claimed in claim 1 wherein the polymer (a)
is a polyketone.
3. A polymer composition as claimed in claim 2 wherein the polyketone

is a terpolymer of carbon monoxide, ethylene and propylene.

4. A polymer composition as claimed in claim 1 which comprises a

melamine phosphate.

5. A polymer composition as claimed in claim 1 which comprises a mono

melamine phosphate.

6. A polymer composition as claimed in claim 1 comprising per 100 p;uts

by weight of the polymer (a) 5-50 parts by weight of the melamine corilpound,

7. A polymer composition as claimed in claim 1 which additionally
comprises other flame retardants such as phosphonates, phosphates,
alkaline earth metal carbonates, alkaline earth metal hydroxides ,metal
borates, and PTFE.

8. A polymer composition as claixhed in claim 1 which additionally

comprises other ingredients such as reinforcing fillers, flame retardants, anti-

oxidants, impact modifiers, other polymers and mixtures thereof.
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25" * The results of table A and B show that nel am ne conpounds are
effective flane retardants for polynmer conpositions conprising a

pol yket one. As can be seen fromexanple Il the preferred nelam ne
conpound i s nono- mel am ne phosphate. Exanples IV and V show t hat

m xtures of nelam ne 30 conpounds with phosphates are effective flane
retardants. Al patents and gatent applications nentioned here
above are i ncorporated by reference Into this application for a

pat ent. Cl ai "8 pOLYKETONED GILAMY REIWNRDANT COMBMOSITIONNSi Sts
essentially of: (a) a polynmer of rhon nonoxi de and at | east one
ol efin and (b) a flane retar di’%&%@ﬁi ty of a nelam ne conpound.

2. A pol yner conpgsiLi ' AL ' r (a)
s a polyetone. 5 e RBeRiedt BB ing AR P EpBlyn- 15 EbUT
wher e: n the pol yiehexide) éndat leagt@neslefinf arha Hamemeadine quehtity 6he and
Propytene. melamine compound.



4.

conpound is a ne
in claiml where
A pol yner COﬁpOSI*IOﬂ

A pol¥ther corrposi tion as cl ai rred inclaimi,

E!EHEE‘QEB . A pol ymrmﬁﬂm SHEEHH med

onpound i s a nono rjelfam ne pHosplT

|ncla|m1where|npe by
of the pol yrrer (a) there are 5-50 parta by weight off tih éggﬁ)gﬁ\&%

(b).

7.

A pol ymer conposition as clained in cla iHh—}-—m-r—e-h—-ad-du'

contai ns aflembne earth metal carbonates, alkaline darth netal hydr oxt des,
borates, PTFE or m xtures thereof. 8. A pOl'ymer conposittioh as
claimed in claim1 which additional | y contains reinforcing fillers,

anti - oxi dant's, ARGlGinerBSinpbfisn whidiorRByesfially offi Xt ures ther eof .

net al

(a  apolymer of catbon monoxide and at least one olefin and

(b)  aflame retarding quantity of a melamine compound.

2. A polymer composition as claimed in claim 1 wherein the polymer (a) is a
polyketone.

3. A polymer composition as claimed in claim 2 wherein the polyketone is a

terpolymer of carbon monoxide, ethylene and propylene.

4. A polymer composition as claimed in claim 1, wherein the melamine
compound is a melamine phosphate.
5. A polymer composition as claimed in claim 1 wherein the melamine

compound is 2 mono melamine phosphate.

6. A polymer composition as claimed in claim 1 wherein per 100 parts by
weight of the polymer (a) there are 5-50 parts by weight of the melamine
compound (b).

7. A polymer composition as claimed in claim 1 which additionally contains
alkaline earth metal carbonates, alkaline earth metal hydroxides, metal borates,

PTFE or mixtures thereof.

8. A polymer composition as claimed in claim 1 which additionally contains
reinforcing fillers, anti-oxidants, impact modifiers, other polymers or mixtures
thereof.
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