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Thermoplastic moulding compositions based on polycarbonate and/or polyester-carbonate comprising graft polymer prepared by
means of bulk, solution or bulk-suspension polymerization processes and phosphorus compounds of the general formula (l) (see

formula |).
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.Abstract

Thermoplastic moulding compositions based on polycarbonate and/or polyester-
carbonate comprising graft polymer prepared by means of bulk, solution or bulk-

suspension polymerization processes and phosphorus compounds of the general

formula (I)

RL—(0)—
(

(1).

A—0Q—T1=0
7
)
O
I



10

15

20

25

30

CA 02351598 2008-06-16

30771-108

FLAME RESISTANT POLYCARBONATE ABS MOULDING MATERIAIL

The present invention relates to polycarbonate-ABS moulding compositions which
have been given a flame-resistant treatment with phosphorus compounds and have
an excellent profile of mechanical properties, in particular a significantly improved

elongation at break, an outstanding modulus of elasticity in tension and excellent

- processing properties.

EP-A-0 363 608 describes polymér mixtures of aromatic polycarbonate, styrene-
containing copolymer or graft copolymer and oligomeric phosphates as
flameproofing additives. The profile of mechanical properties and the processing

properties of these mixtures are often inadequate for particular intended purposes.

EP-A-0 704 488 describes moulding compositions of aromatic polycarbonate,
styrene-containing copolymers and graft polymers with a specific graft base in
particular ratios of amounts. These mbulding compositions have a very good notched

impact strength and can optionally be given a flame-resistant treatment with
phosphorus compounds. The profile of properties is inadequate for the production of

shaped articles of Increased elasticity requirements and the required processing

properties.

US-A 5 061 745 describes moulding compositions of aromatic polycarbonate, graft

polymer and monophosphates. The volatility of the monophosphates can cause

severe impairment of the processing properties.

EP-A 755 977 describes moulding compositions of aromatic polycarbonate, ABS
graft polymers with a rubber content of < 25% and oligomeric phosphates. To obtain

good stress cracking properties, the phosphate contents should not exceed 8 wt.%. It |
is furthermore stated that bulk ABS and mixtures of graft polymer of high rubber

content and SAN resin have similar mechanical and rheological properties. To
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achieve adequate flameproofing, the amount of
flameproofing agent employed of max. 8 wt.% may be too

low.

The present invention provides flame-resistant

polycarbonate ABS moulding compositions which combine
excellent mechanical properties, such as weld seam

strength and elongation at break, with excellent

processing properties (few surface defects, flowability,
low contents of volatile components). This profile of
properties corresponds to the trend towards ever thinner

and therefore more lightweight components of housings.

It has now been found that PC/ABS moulding compositions
which comprise phosphorus compounds according to component
D (see below) and graft polymer obtainable by bulk
polymerization can be processed to shaped articles having

a very good profile of mechanical properties.

The present invention therefore provides flame-resistant
thermoplastic moulding compositions based on polycarbonate
and/or polyester-carbonate comprising graft polymer
prepared by means of bulk, solution or bulk-suspension
polymerization processes and, as flameproofing agents,
phosphorus-containing compounds. The phosphorus compounds
of the general formula (I) mentioned below as component D

are employed as the phosphorus-containing compounds.

In one aspect, the invention provides a thermoplastic

moulding composition, consisting of: (A) 40 to 99 parts by

wt. of a thermoplastic aromatic polycarbonate, an aromatic

polyester-carbonate or a combination thereof: (B) 0.5 to

60 parts by wt. of a graft polymer, prepared by means of a

bulk, solution or bulk-suspension polymerization process,

from: (B.1l) 50 to 99 wt.% of one or more vinyl monomers,



10

15

20

25

REDIPENICII TRECTPUPE SO O0 XA BRIV, 5 25V SLORERLZIRIG AP RIC RICTILY S AT TR ML S GBI 7 LT S5 S, G IO PRI 1o 2 SRR S TORNC ISP s SV SR ST R ILY 128 TS ST TS N Y-SR S ” S T T R P S SO A S PSR PP TR St JRIETIRY S N 15 AL CRCI P -SE LA SURRC P T SR ST NS RS T R SPYRC SO POt WA St SR W SO

CA 02351598 2009-09-08

30771-108
2a

on (B.2) 50 to 1 wt.% of one or more graft bases with a
glass transition temperature of < 10°C as a rubber
component; (C) 0 to 45 parts by wt. of a thermoplastic
vinyl copolymer, a polyalkylene terephthalate or a
combination thereof; (D) 0.5 to 20 parts by wt. of a

flameproofing agent which is at least one phosphorus

compound of the general formula (I):

I I
O~X—0—P

| |
N ( |
R

R=—(0)—FP
R2

(

S’
-
——

b
-

|
|
|

Z

wherein: R', R?, R’ and R® independently of one another each
represent: (1) C;- to Cg-alkyl, or (ii) Cs- to Ce-
cycloalkyl, C¢- to Cyp-aryl or C,- to Ciy-aralkyl, in each
case optionally substituted by alkyl, n independently of
one another represent 0 or 1, N represents 0 to 30, and X
represents a mono- or polynuclear aromatic radical having
6 to 30 C atoms; (E) 0.05 to 5 parts by wt. of a
fluorinated polyolefin; (F) at least one conventional
additive; (G) up to 50 parts by wt. of a finely divided
1norganic powder with a particle diameter of less than
200 nm; (H) optionally a graft polymer prepared by
emulsion polymerization; and (I) up to 35 wt.%, based on

the total moulding composition, of at least one additional

flameproofing agent which differs from (D).

The present invention preferably provides flame-resistant

thermoplastic moulding compositions comprising

A 40 to 99, pretferably 60 to 98.5 parts by wt.

aromatic polycarbonate and/or polyester-carbonate,
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B. 0.5 to 60, preferably 1 to 40, 1n particular 2 to 25 parts by wt. graft polymer,
prepared by means of bulk, solution or bulk-suspension polymerization

processes, of

B.l 50 to 99, preferably 65 to 98 wt.% of one or more vinyl monomers on

B.2 50 to 1, preferably 35 to 2 wt.% of one or more graft bases having a glass
transition temperature of < 10°C, preferably < 0°C, particularly preferably

<-10°C,

C. 0 to 45, preferably 0 to 30, particularly preferably 2 to 25 parts by wt.
thermoplastic vinyl (co)polymer and/or polyalkylene terephthalate

D. 0.5 to 20 parts by wt., preferably 1 to 18 parts by wt., particularly preferably
2 to 17 parts by wt. phosphorus compound of the general formula (I) |

I 0
RI—(0);—P—TO—X—0—-P——(0);—R’ (1)

(CI)),, (J))n

R’ &3 N

R', R?, R’ and R* independently of one another each denote optionally halogenated

wherein

C,- to Cs-alkyl, or C;- to Ci-cycloalkyl, C,- to C,,-aryl or C,- to C,,-aralkyl,
In each case optionally substituted by alkyl, preferably C,-C,-alkyl, and/or

halogen, preferably chlorine or bromine,

n independently of one another denote 0 or 1
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N denotes O to 30 and

X denotes a mono- or polynuclear aromatic radical having 6 to 30 C atoms,

E. 0.05 to 5 parts by wt., preferably 0.1 to 1 part by wt., particularly preferably
0.1 to 0.5 part by wt. fluorinated polyolefin.

Component A

Aromatic polycarbonates and/or aromatic polyester-carbonates according to
component A which are suitable according to the invention are known from the

literature or can be prepared by processes known from the literature (for the

~preparation of aromatic polycarbonates see, for example, Schnell, "Chemistry and

Physics of Polycarbonates", Interscience Publishers, 1964 and DE-AS 1 495 626,
DE-OS 2 232 877, DE-OS 2 703 376, DE-OS 2 714 544, DE-OS 3 000 610, and

DE-OS 3 832 396; for the preparation of aromatic polyester-carbonates e.g. DE-OS
3 077 934).

Aromatic polycarbonates are prepared e.g. by reaction of diphenols with carbonic
acid halides, preferably phosgene, and/or with aromatic dicarboxylic acid dihalides,
preferably benzenedicarboxylic acid dihalides, by the phase boundary process,
optionally using chain stoppers, for example monophenols, and optionally using

branching agents which are trifunctional or more than trifunctional, for example

tnphenols or tetraphenols.

Diphenols for the preparation of the aromatic polycarbonates and/or aromatic

polyester-carbonates are preferably those of the formula (II)
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(B), (B), OH

HO D

wherein

A 1s a single bond, C, -C;-alkylene, C,-C,-alkylidene, C,-C,-cycloalkylidene,
-O-, -80O-, -CO-, -§-, -§0O,- or C,-C,,-arylene, to which further aromatic rings

'optionally containing heteroatoms can be fused,

or a radical of the formula (III) or (IV)

ol
((Dm (11D)
N\,

CH,
____\ ‘QCH,,
(|3H3 !i: o

B in each case is hydrogen, C,-C,,-alkyl, preferably methyl, or halogen,

preferably chlorine and/or bromine,

X in each case independently of one anotheris 0, 1 or 2,

p 1s 1 or 0 and
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R’ and R® can be chosen individually for each X' and independently of one another

denote hydrogen or C,-Cq-alkyl, preferably hydrogen, methyl or ethyl,
X! denotes carbon and

m denotes an integer from 4 to 7, preferably 4 or 5, with the proviso that on at

least one atom X', R* and R® are simultaneously alkyl.

Preferred diphenols are hydroquinone, resorcinol, dihydroxydiphenols, bis-
(hydroxyphenyl)-C,-Cs-alkanes,  bis-(hydroxyphenyl)-C,-C.-cycloalkanes, bis-
(hydroxyphenyl) ethers, bis-(hydroxyphenyl) sulfoxides, bis-(hydroxyphenyl)
ketones, bis(hydroxyphenyl) sulfones and o,0-bis-(hydroxyphenyl)-diisopropyl-
benzenes and derivatives thereof brominated on the nucleus and/or chlorinated on

the nucleus.

Particularly preferred diphenols are 4,4'-dihydroxydiphenyl, bisphenol A, 2,4-bis(4-
hydroxyphenyl)-2-methylbutane, l;1-bis-(4-hydroxyphenyl)-cyclohexane, 1,1-bis(4-
hydroxyphenyl)-3,3,5-trimethylcyclohexane, 4,4'-dihydroxydiphenyl sulfide, 4,4'-
dihydroxydiphenyl sulfone and di- and tetrabrominated or -chlorinated derivatives
thereof, such as, for example, 2,2-bis(3-chloro-4-hydroxyphenyl)-propane, 2,2-bis-
(3,5-dichloro-4-hydroxyphenyl)-propane or 2,2-Bis-(3 ,2-dibromo-4-hydroxyphenyl)-

propane.
2,2-Bis-(4-hydroxyphenyl)-propane (bisphenol A) is particularly preferred.
The diphenols can be employed individually or as any desired mixtures.

The diphenols are known from the literature or obtainable by processes known from

the literature.
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Examples of chamn stoppers which are suitable for the preparation of the
thermoplastic, aromatic polycarbonates are phenol, p-chlorophenol, p-tert-
butylphenol or 2,4,6-tribromophenol, and also long-chain alkylphenols, such as 4-
(1,3-tetramethylbutyl)-phenol according to DE-OS 2 842 005, or monoalkylphenols
or dialkylphenols having a total of 8 to 20 C atoms in the alkyl substituents, such as
3,5-di-tert-butyl-phenol, p-iso-octylphenol, p-tert-octylphenol, p-dodecylphenol and
2-(3,5-dimethylheptyl)-phenol and 4-(3,5-dimethylheptyl)-phenol. The amount of
chain stoppers to be employed is in general between 0.5 mol% and 10 mol%, based

on the molar sum of the particular diphenols employed.

The thermoplastic, aromatic polycarbonates have average weight-average molecular

weights (M,,, measured e.g. by ultracentrifuge or scattered light measurement) of

10,000 to 200,000, preferably 20,000 to 80,000.

The thermoplastic, aromatic polycarbonates can be branched in a known manner,
and 1n particular preferably by incorporation of 0.05 to 2.0 mol%, based on the sum
of the diphenols employed, of compounds which are trifunctional or more than

trifunctional, for example those with three or more phenolic groups.

Both homopolycarbonates and copolycarbonates are suitable. To prepare
copolycarbonates according to the invention according to component A, it is also
possible to employ 1 to 25 wt.%, preferably 2.5 to 25 wt.% (based on the total
amount of diphenols to be employed) of polydiorganosiloxanés with hydroxy-
aryloxy end groups. These are known (see, for example, US Patent 3 419 634) or can
be prepared by processes known from the literature. The preparation of

copolycarbonates containing polydiorganosiloxane is described e.g. in DE-OS 3 334
782.

Preferred polycarbonates are, in addition to bisphenol A homopolycarbonates, the

copolycarbonates of bisphenol A with up to 15 mol%, based on the molar sum of
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diphenols, of other diphenols mentioned as preferred or particularly preferred, in

particular 2,2-bis(3,5-dibromo-4-hydroxyphenyl)-propane.

Aromatic dicarboxylic acid dihalides for the preparation of aromatic polyester-
carbonates are preferably the diacid dichlorides of isophthalic acid, terephthalic acid,
diphenyl ether-4,4'-dicarboxylic acid and of naphthalene-2,6-dicarboxylic acid.

Mixtures of the diacid dichlorides of isophthalic acid and of terephthalic acid in a
ratio of between 1:20 and 20:1 are particularly preferred.

A carbonic acid halide, preferably phosgene, is additionally co-used as a bifunctional

acid denivative 1n the preparation of polyester-carbonates.

Possible chain stoppers for the preparation of the aromatic polyester-carbonates are,
in addition to the monophenols already mentioned, also chlorocarbonic acid esters
thereof, and the acid chlorides of aromatic monocarboxylic acids, which can
optionally be substituted by C,-C,,-alkyl groups or by halogen atoms, as well as

aliphatic C,-C,,-monocarboxylic acid chlorides.

The amount of chain stoppers is in each case 0.1 to 10 mol%, based on the moles of
diphenols 1n the case of the phenolic chain stoppers and on the moles of dicarboxylic

acid dichlorides in the case of monocarboxylic acid chloride chain stoppers.

The aromatic polyester-carbonates can also contain incorporated aromatic

hydroxycarboxylic acids.

The aromatic polyester-carbonates can be both linear and branched in a known

manner (1n this context see likewise DE-OS 2 940 024 and DE-OS 3 007 934).
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Branching agents which can be used are, for example, carboxylic acid chlorides
which are 3-functional or more than 3-functional, such as trimesic acid trichloride,
cyanuric acid trichlonde, 3,3',4,4'-benzophenone-tetracarboxylic acid tetrachloride,
1,4,5,8-naphthalenetetracarboxylic acid tetrachloride or pyromellitic acid
tetrachloride, in amounts of 0.01 to 1.0 mol% (based on the dicarboxylic acid
dichlorides employed) or phenols which are 3-functional or more than 3-functional,
such as phloroglucinol, 4,6-dimethyl-2,4,6-tri-(4-hydroxyphenyl)-hept-2-ene, 4.,4-
dimethyl-2,4,6-tri-(4-hydroxyphenyl)-heptane, 1,3,5-tr1-(4-hydroxyphenyl)-benzene,
1,1,1-tr1-(4-hydroxyphenyl)-ethane,  tri-(4-hydroxyphenyl)-phenylmethane, 2,2-
bis[4,4-bis(4-hydroxyphenyl)-cyclohexyl]-propane, 2,4-b1s(4-hydroxyphenyl-
1sopropyl)-phenol, tetra-(4-hydroxyphenyl)-methane, 2,6-bis(2-hydroxy-5-methyl-
benzyl)-4-methyl-phenol,  2-(4-hydroxyphenyl)-2-(2,4-dihydroxyphenyl)-propane,
tetra-(4-[4-hydroxyphenyl-isopropyl]-phenoxy)-methane and 1,4-bis[4,4'-
dihydroxytriphenyl)-methyl]-benzene, in amounts of 0.01 to 1.0 mol%, based on the
diphenols employed. Phenolic branching agents can be initially introduced into the
reaction vessel with the diphenols, and acid chloride brahching agents can be

introduced together with the acid dichlorides.

The content of carbonate structural units in the thermoplastic, aromatic polyester-
carbonates can vary as desired. The content of carbonate groups is preferably up to
100 mol%, in particular up to 80 mol%, particularly preferably up to 50 mol%, based
on the sum of ester groups and carbonate groups. Both the ester and the carbonate
content of the aromatic polyester-carbonates can be in the form of blocks or

randomly distributed in the polycondensate.

The relative solution viscosity (1) of the aromatic polycarbonates and the aromatic
polyester-carbonates 1s in the range from 1.18 to 1.4, preferably 1.22 to 1.3
(measured on solutions of 0.5 g polycarbonate or polyester-carbonate in 100 ml

methylene chloride solution at 25°C).
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The thermoplastic, aromatic polycarbonates and polyester-carbonates can be

employed by themselves or in any desired mixture with one another.

Component B

The rubber-modified graft polymer B comprises a random (co)polymer of monomers
according to B.1.1 and/or B.1.2 and a rubber B.2 grafted with the random
(co)polymer of B.1.1 and/or B.1.2, the preparation of B being carried out in a known
manner by a bulk or solution or bulk-suspension polymerization process, such as are
described e.g. 1n US-3 243 481, US-3 509 237, US-3 660 535, US-4 221 833 and
US-4 239 863.

Examples of monomers B.1.1 are styrene, a-methylstyrene, styrenes substituted on
the nucleus by halogen or alkyl, such as p-methylstyrene and p-chlorostyrene, and
(meth)acrylic acid C,-C,-alkyl esters, such as methyl methacrylate, n-butyl acrylate
and t-butyl acrylate. Examples of monomers B.1.2 are unsaturated nitriles, such as
acrylonitrile and methacrylonitrile, (meth)acrylic acid C,-C,;-alkyl esters, such as
methyl methacrylate, n-butyl acrylate and t-butyl acrylate, and derivatives (such as
anhydrides and 1mides) of unsaturated carboxylic acids, such as maleic anhydride

and N-phenyl-maleimide or mixtures thereof.
Preterred monomers B.1.1 are styrene, a-methylstyrene and/or methyl methacrylate,

and preferred monomers B.1.2 are acrylonitrile, maleic anhydride and/or methyl

methacrylate.
Particularly preferred monomers are B.1.1 styrene and B.1.2 acrylonitrile.

Rubbers B.2 which are suitable for the rubber-modified graft polymers B are, for
example, diene rubbers, EP(D)M rubbers, that is to say those based on

AP v e e
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ethylene/propylene and optionally diene, and acrylate, polyurethane, silicone,

chloroprene and ethylene/vinyl acetate rubbers.

Preferred rubbers B.2 are diene rubbers (e.g. based on butadiene, isoprene etc.) or
mixtures of diene rubbers or copolymers of diene rubbers or mixtures thereof with
further copolymerizable monomers (e.g. according to B.1.1 and B.1.2), with the
proviso that the glass transition temperature of component B.2. is below 10°C,

preferably below -10°C. Pure polybutadiene rubber is particularly preferred.

If necessary and if the rubber properties of component B.2 are not thereby impaired,
component B can additionally also comprise small amounts, usually less than
5 wt.%, preferably less than 2 wt.%, based on B.2, of ethylenically unsaturated
monomers which have a crosslinking effect. Examples of such monomers having a
crosslinking effect are alkylene diol di-(meth)acrylates, polyester di-(meth)acrylates,
divinylbenzene, trivinylbenzene, triallyl cyanurate, allyl (meth)acrylate, diallyl
maleate and diallyl fumarate.

The rubber-modified graft polymer B is obtained by grafting polymerization of 50 to
99, preferably 65 to 98, particularly preferably 75 to 95 parts by wt. of a mixture of
50 to 99, preferably 60 to 95 parts by wt. monomers according to B.1.1 and 1 to 50,
preferably 5 to 40 parts by wt. monomers according to B.1.2 in the presence of 1 to
50, preferably 2 to 35, particularly preferably 5 to 25 parts by wt. rubber component
B.2, the grafting polymenzation being carried out by a bulk or solution or bulk-

suspension polymerization process.

In the preparation of the rubber-modified graft polymers B, it is essential that rubber
component B.2 1s mn dissolved form before the grafting polymerization in the
mixture of monomers B.1.1 and/or B.1.2. Rubber component B.2 therefore must not
be so highly crosshinked that a solution in B.1.1 and/or B.1.2 becomes impossible,

nor must B.2. already be in the form of discrete particles at the start of the grafting

PR SRR ——————
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polymerization. The particle morphology and increasing crosslinking of B.2 which
are important for the product properties of B develop only in the course of the
grafting polymerization (in this context see, for example, Ullmann, Encyclopidie der
technischen Chemie , volume 19, p. 284 et seq., 4th edition 1980).

A part of the random copolymer of B.1.1 and B.1.2 is usually present in polymer B
grafted on or into rubber B.2, this graft copolymer forming discrete particles in
polymer B. The content in the total copolymer of B.1.1 and B.1.2 of the grafted-on
or -in copolymer of B.1.1 and B.1.2 - that is to say the grafting yield (= weight ratio
between the grafting monomer actually grafted and the total grafting monomers used

X 100, stated in %) - should here be 2 to 40%, preferably 3 to 30%, particularly

preferably 4 to 20%.

The average particle diameter of the resulting grafted rubber particles (determined

by counting on electron microscopy photographs) is in the range from 0.5 to 5 um,

preterably 0.8 to 2.5 um.

In addition to the graft polymers prepared by bulk polymerization, the moulding
compositions according to the invention can also comprise graft polymer prepared
by emulsion polymerization. The description of the graft polymers preferably
corresponds to that of those prepared by bulk polymerization, but they are prepared

by means of emulsion polymerization.

The average particle diameter (d, value) of the graft base in the emulsion graft
polymer 1s in general 0.05 to 5 um, preferably 0.10 to 0.5 um, particularly preferably
0.20 to 0.40 um. The gel content of the graft base is at least 30 wt.%, preferably at
least 40 wt.%.

The ABS graft polymer is particularly preferably an "emulsion graft polymer”.
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The weight ratio of graft polymer according to component B of the present invention
prepared by means of bulk polymerization to graft polymer prepared by means of
emulsion polymerization is 100:0 to 50:50, preferably 80:20 to 60:40.

Component C

Component C comprises one or more thermoplastic vinyl (co)polymers C.1 and/or

polyalkylene terephthalates C.2.

Suitable vinyl (co)polymers C.1 are polymers of at least one monomer from the
group consisting of vinylaromatics,, vinyl cyamdes (unsaturated njtriles),
(meth)acrylic acid (C,-C;)-alkyl esters, unsaturated carboxylic acids and derivatives
(such as anhydrides and imides) of unsaturated carboxylic acids. Particularly suitable
(co)polymers are those of

C.1.1 50 to 99, preferably 60 to 80 parts by wt. vinylaromatics and/or
vinylaromatics substituted on the nucleus (such as, for example, styrene, o-
methylstyrene, p-methylstyrene and p-chlorostyrene) and/or methacrylic acid
(C,-Cp)-alkyl esters (such as e.g. methyl methacrylate and ethyl
methacrylate), and

C.1.2 1 to 50, preferably 20 to 40 parts by wt. vinyl cyanides (unsaturated nitriles),
such as acrylonitrile and methacrylonitrile, and/or (meth)acrylic acid (C,-C,)-
alkyl esters (such as e.g. methyl methacrylate, n-butyl acrylate and t-butyl
acrylate) and/or unsaturated carboxylic acids (such as maleic acid) and/or
derivatives (such as anhydrides and imides) of unsaturated carboxylic acids

(for example maleic anhydride and N-phenyl-maleimide).

(Co)polymers C.1 are resinous, thermoplastic and rubber-free.
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The copolymer of C.1.1 styrene and C.1.2 acrylonitri'le 1s particularly preferred.

(Co)polymers according to C.1 are known and can be prepared by free-radical

polymerization, 1 particular by emulsion, suspension, solution or bulk

polymerization. The (co)polymers preferably have molecular weights M « (weight-
average, determined by light scattering or sedimentation) of between 15,000 and
200,000.

The polyalkylene terephthalates of component C.2 are reaction products of aromatic
dicarboxylic acids or their reactive derivatives, such as dimethyl esters or
anhydndes, and aliphatic, cycloaliphatic or araliphatic diols, and mixtures of these

reaction products.

Preferred polyalkylene terephthalates contain at least 80 wt.%, preferably at least
90 wt.%, based on the dicarboxylic acid component, of terephthalic acid radicals and
at least 80 wt.%, preferably at least 90 wt.%, based on the diol component, of

ethylene glycol radicals and/or butane-1,4-diol radicals.

Preferred polyalkylene terephthalates can contain, in addition to terephthalic acid
radicals, up to 20 mol%, preferably up to 10 mol%, of radicals of other aromatic or
cycloaliphatic dicarboxylic acids having 8 to 14 C atoms or aliphatic dicarboxylic
acids having 4 to 12 C atoms, such as e.g. radicals of phthalic acid, isophthalic acid,
naphthalene-2,6-dicarboxylic acid, 4,4'-diphenyldicarboxylic acid, succinic acid,

adipic acid, sebacic acid, azelaic acid and cyclohexane-diacetic acid.

In addition to ethylene glycol radicals or butane-1,4-diol radicals, the preferred
polyalkylene terephthalates can contain up to 20 mol%, preferably up to 10 mol% of
other aliphatic diols having 3 to 12 C atoms or cycloaliphatic diols having 6 to 21 C
atoms, e.g. radicals of propane-1,3-diol, 2-ethylpropane-1,3-diol, neopentylglycol,

pentane-1,5-diol, hexane-1,6-diol, cyclohexane-1,4-dimethanol, 3-ethylpentane-2,4-
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diol, 2-methylpentane-2,4-diol, 2,2,4-trimethylpentane-1,3-diol, 2-ethylhexane-1,3-
diol, 2,2-diethylpropane-1,3-diol, hexane-2,5-diol, 1,4-di-(B-hydroxyethoxy)-
benzene, 2,2-bis-(4-hydroxycyclohexyl)-propane, 2,4-dihydroxy-1,1,3,3-tetramethyl-
cyclobutane,  2,2-bis-(4-6-hydroxyethoxy-phenyl)-propane = and  2,2-bis-(4-
hydroxypropoxyphenyl)-propane (DE-OS 2 407 674, 2 407 776 and 2 715 932).

The polyalkylene terephthalates can be branched by incorporation of relatively small
amounts of 3- or 4-hydric alcohols or 3- or 4-basic carboxylic acids, e.g. in
accordance with DE-OS 1 900 270 and US-A 3 692 744. Examples of preferred
branching agents are trimesic acid, trimellitic acid, trimethylolethane and -propane

and pentaerythritol.

Particularly preferred polyalkylene terephthalates are those which have been
prepared solely from terephthalic acid and reactive derivatives thereof (e.g. dialkyl
esters thereof) and ethylene glycol and/or butane-1,4-diol, and mixtures of these
polyalkylene terephthalates.

Mixtures of polyalkylene terephthalates comprise 1 to 50 wt.%, preferably 1 to
30 wt.% polyethylene terephthalate and 50 to 99 wt.%, preferably 70 to 99 wt.%
polybutylene terephthalate.

The polyalkylene terephthalates preferably used in general have an intrinsic viscosity
of 0.4 to 1.5 dl/g, preferably 0.5 to 1.2 dl/g, measured in phenol/o-dichlorobenzene
(1:1 parts by weight) at 25°C in an Ubbelohde viscometer.

The polyalkylene terephthalates can be prepared by known methods (see e.g.
Kunststoff-Handbuch, volume VIII, p. 695 et seq., Carl-Hanser-Verlag, Munich
1973).
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ComEonent D

Component D 1s a phosphorus compound of the formula (I)

O O
1 1 | ‘
R——(O);;—FI’ O—X—-O—T (O)-
(Cl))n (C‘))n
R° R® N

In the formula R', R*, R’ and R* have the abovementioned
meanings. Preferably, R', R?, R’ and R® independently of
one another represent C;-Cs-alkyl, phenyl, naphthyl or
phenyl-C;-Cs,-alkyl. The aromatic groups R', R?, R® and R*
can in turn be substituted by halogen and/or alkyl groups,
preferably chlorine, bromine and/or C,-Cs-alkyl.
Particularly preferred aryl radicals are cresyl, phenyl,
xylenyl, propylphenyl or butylphenyl and the corresponding

brominated and chlorinated derivatives thereof.

X 1n the formula (I) denotes a mono- or polynuclear
aromatlic radical having 6 to 30 C atoms. This is derived
from diphenols of the formula (II). Preferred diphenols
are e.g. diphenylphenol, bisphenol A, resorcinol or
hydroquinone or chlorinated or brominated derivatives

thereof.

n 1n the formula (I) independently of one another can be 0

or 1, and n 1s preferably 1.

N represents values from 0 to 30, preferably an average
value of 0.3 to 20, particularly preferably 0.5 to 10, in

particular 0.5 to 6.

A preferred example of D is m-phenylene-bis (diphenvyl
phosphate) .



CA 02351598 2007-07-26

30771-108

)

16a

Compounds of the formula (Ia)



10

15

20

25

30

CA 02351598 2001-05-15

Le A 33 285 - Forel

-17-
q O
H I )
R——(O)-—ﬁ’ O— Fi’ (O)—R’
O
< 3 Qs oy
R R N
wherein

R' R? R’ and R*, n and N have the meaning given above in the case of

formula (I),

R’ and R°® independently of one another denote C,-C, alkyl, preferably

methyl, or halogen, preferbaly chlorine and/or bromine,

Y denotes C,-C,-alkylidene, C,-C,-alkylene, C,-C,,-cycloalkylene, C;-
C,,-cycloalkylidene, -O-, -S-, -SO- or -CO- and

q denotes 0 or the number 1 or 2, and

Y preferably represents C,-C,-alkylidene, in particular isopropyhdene,

or methylene
are furthermore also a preferred phosphorus compound.

In the formula (Ia), the group

(R*), (R%),
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corresponds to the radical X in formula (I).

Monophosphates (N = 0), oligophosphates (N = 1-30) or mixtures of mono- and

oligophosphates can be employed as component D according to the invention.

Component D is preferably present in the moulding compbsitions according to the
invention as a mixture of 10 to 90 wt.%, preferably 12 to 40 wt.% of at least one
monophosphorus compound of the formula (I) and 10 to 90 wt.%, preferably 60 to
88 wt.%, 1n each case based on the total amount of phosphorus compounds, of at
least one oligophosphorus compound of the formula (I), the mixture having an

average N of 0.3 to 20, preferably 0.5 to 10, particularly preferably 0.5 to 6.

Monophosphorus compounds of the formula (I) are, in particular, tributyl phosphate,
tris-(2-chloroethyl) phosphate, tris-(2,3-dibromopropyl) phosphate, triphenyl
phosphate, tricresyl phosphate, dipheny! cresyl phosphate, diphenyl octyl phosphate,
diphenyl 2-ethylcresyl phosphate, tri-(isopropylphenyl) phosphate, halogen-
substituted aryl phosphates, methylphosphonic acid dimethyl ester,
methylphosphonic acid diphenyl ester, phenylphosphonic acid diethyl ester,
triphenylphosphine oxide or tricresylphosphine oxide.

For certain applications, especially if increased flame resistance requirements are
imposed, contents of phosphorus compounds D of more than 8 wt.%, preferably of

8.5 to 17 parts by wt. are necessary.

The phosphorus compounds according to component D are known (cf. e.g. EP-A
363 608 and EP-A 640 655), or they can be prepared in a manner analogous to
known methods (e.g. Ullmanns Encyklopiddie der technischen Chemie, vol. 18, p.
301 et seq. 1979; Houben-Weyl, Methoden der organischen Chemie, vol. 12/1, p.
43; Beilstein vol. 6, p. 177).
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Component E

The fluorinated polyolefins E are of high molecular weight and have glass transition
temperatures above -30°C, as a rule above 100°C, fluorine contents preferably of 65
to 76, in particular 70 to 76 wt.% and average particle diameters d,, of 0.05 to 1,000,
preferably 0.08 to 20 um. In general, the fluorinated polyolefins E have a density of
1.2 to 2.3 g/cm’. Preferred fluorinated polyolefins E are polytetrafluoroethylene,
polyvinylidene fluoride and tetrafluoroethylene/hexa-fluoropropylene and
ethylene/tetrafluoroethylene copolymers. The fluorinated polyolefins are known (cf.
"Vinyl and Related Polymers" by Schildknecht, John Wiley & Sons, Inc., New
York, 1962, pages 484-494; "Fluorpolymers" by Wall, Wiley-Interscience, John
Wiley & Sons, Inc., New York, volume 13, 1970, pages 623-654; "Modern Plastics
Encyclopaedia”, 1970-1971, volume 47, no. 10 A, October 1970, McGraw-Hill, Inc.,
New York, pages 134 and 774, "Modermm Plastics Encyclopaedia”, 1975-1976,
October 1975, volume 52, no. 10 A, McGraw-Hill, Inc., New York, pages 27, 28 and
472 and US-A 3 671<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>