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CARBONATE POLYMER COMPOSITIONS CONTAINING A
SALT OF AN AROMATIC SULFONAMIDE AND A
FREE AROMATIC SULFIMIDE

This invention relates to carbonate polymer
compositions containing additives which act as flame
retardants and improve processing stability.

Carbonate polymers derived from reactions of

5 dihydroxyorganic compounds, particularly -the dihydric
phenols, and carbonic acid derivatives such as phosgene,
have found extensive commercial application because of
their excellent physical properties. These thermoplastic
polymers are suitable for the manufacture of molded

10 parts wherein impact strength, rigidity, toughness,
heat resistance and excellent electrical properties are
required.

Unfortunately, however, these polymers exhibit
a brief but definite burning time when contacted with
15 an open flame. More importantly, as is often the case,
. the carbonate polymers contain stabilizers and other
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additives which are often more combustible than the
unmodified carbonate polymer. As a result, the modi-
fied carbonate polymers frequently exhibit substantially
poorer resistance to combustion than does the unmodified
carbonate polymer.

In attempts to increase the combustion resis-

tance of carbonate polymers including the modified

forms thereof, it has been a common practice to employ
monomeric phosphites, phosphoric acid esters, thiophos-
phoric acid esters containing halogenated alkyl radicals
and halogenated organic compounds into the carbonate
polymer. However, in order to obtain any noticeable
improvement in combustion resistance, these additives
have been employed in such large quantities that they
often adversely affect many of the desirable physical
and mechanical properties of the carbonate polymer.

More recently, for exampie'as taught in U.S.
Patent No. 4,254,015; metal salts of aromatic sulfon-
amides are employed as fire retardant additives in
order to retard the combustion of carbonate polymers
which are exposed to a low temperature ignition source.
Unfortunately, the use of such salts as ignition resis-
tant additives to carbonate polymers can adversely
affect the processing stability of the carbonate polymer.
As a result, carbonate polymers containing such ignition
resistant salt additives can exhibit undesirable molecular
weight degradation and can adversely affect optical
properties.

In view of the deficiences of the conventional
fire retardant carbonate polymer compositions, it would
be highly desirable to provide a carbonate polymer
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composition having improved resistance to burning when
exposed to an ignition source, and which composition
exhibits good molecular weight stability and optical
stability upon processing.

The present invention is a carbonate polymer
composition comprising a carbonate polymer having
dispersed therein (1) a salt of an aromatic sulfonamide,
said salt being represented by the formula

Q -

Arso.N® |m
1

n

2
R

wherein Ar is an aromatic group, R is a monovalent
organic moiety, M is a cation, and n is a number cor-
responding to the valence of M, in an amount sufficient
to retard combustion when the composition is expoéed to
an ignition source, .and (2) a functionally effective
amount of a free aromatic sulfimide, said free aromatic
sulfimide and amount thereof being selected to provide
a desirable degree of molecular weight stability to the

carbonate polymer composition upon thermal processing
thereof.

Optionally, the carbonate polymer composition
of the present invention further comprises a functionally
effective amount of a halogenated organic compound.

The fire retardant carbonate polymer composi-
tions of the present invention provide the skilled
artisan with a process for providing carbonate polymer
compositions which are useful when exposed to an igni-
tion source. Of particular interest are those applica-
tions wherein the ignition source is a low temperature
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ignition source. Said compositions are suitably employed

.in most applications in which polycarbonates have been

previously utilized. Applications of particular interest
for the utilization of the said carbonate polymer '
compositions of this invention are as follows: air
filters, fan housings, exterior automobile components,
housings for electrical motors, appliances, business

and office equipment, photographic equipment, and
lighting and aircraft applications.

The carbonate polymers employed in the present
invention are advantageously aromatic carbonate poly-
mers such as the trityl diol carbonates described in
U.S. Patent Nos. 3,036,036; 3,036,037; 3,036,038 and
3,036,039; polycarbonates of bis(ar-hydroxyphenyl)-
alkylidenes (often called bisphenol-A type diols)
including their aromatically and aliphatically substi-
tuted derivatives such as disclosed in U.S. Patent
Nos. 2,999,835; 3,b38,365 and 3,334,154; and carbonate
polymers derived from other aromatic diols such as
described in U.S. Patent No. 3,169,121.

It is understood, of course, that the poly-
carbonate may be derived from (1) two or more different
dihydric phenols or (2) a dihydric phenol and a glycol
or a hydroxy- or acid-terminated polyester or a dibasic
acid in the event a carbonate copolymer or interpolymer
rather than a homopolymer is desired. Also suitable
for the practice of this invention are blends of any
one of the above carbonate polymers. Also included in
the term "carbonate polymer" are the ester/carbonate
copolymers of the types described in U.S. Patent
Nos. 3,169,121; 4,287,787; 4,156,069; 4,260,731; 4,330,662;
4,360,656; 4,374,973; 4,225,556; 4,388,455; 4,355,150

<)
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and 4,105,633. Of the aforementioned carbonate polymers,
the polycarbonates of bisphenol-A and derivatives,
including copolycarbonates of bisphenol-A, are pre-
ferred. Methods for preparing carbonate polymers for
use in the practice of this invention are well known,

for example, several suitable methods are disclosed in
the aforementioned patents.

The salt form of aromatic sulfonamides which
are employed herein are represented by the formula:

Arso,N M
!

wherein Ar is an aromatic group, R is a monovalent
organic moiety, M is a suitable cation such as a metal
cation and n is a number corresponding to the valence

of M. M is preferably an alkali metal. Alternatively,
M is a divalent cation preferably alkali earth or
multivalent cation such as, for example, those obtained
from copper, aluminum, and antimony. Representative
preferred sulfonamide salts include the alkali metal
salts of saccharin, N-(p-tolylsulfonyl)-p-toluenesulfon~
amide, N-(N'-benzylaminocarbonyl)sulfanilamide, N-(phenyl-
carboxyl)-sulfanilamide, N-(2-pyrimidinyl)sulfanilamide,
N-(2-thiazolyl)sulfanilamide and other salts of the
sulfonamides disclosed in U.S. Patent No. 4,254,015.
Combinations of the above-identified salts can also be
employed.

The halogenated organic compound can be
virtually any halogenated organic compound commonly
used as a fire retardant additive. A functionally
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effective amount of halogenated organic compound is
that amount which provides fire retardant character to
the carbonate polymer. The preferred compéunds are the
halo-substituted aromatic compounds (halo is fluoro,

5 chloro, or bromo). Suitable compounds include, for
example, decabromo diphenyloxide, tris(tribromophenoxy)-
triazine, decabromo diphenyl carbonate, a tetrafluoro-
ethylene polymer, an oligomer or polymer of tetrabromo-
bisphenol A, and a copolymer of bisphenol A/tetrabromo-

10 Dbisphenol A. Combinations of the above-identified
compounds can be employed. Examples of other suitable
monomeric and polymeric halogenated compounds are
disclosed in U.S. Patent No. 4,263,201.

The free aromatic sulfimide of this invention

15 1is suitably any free imide compound in acid form.
Typically, such a compound is one which is capable of
introducing a buffering character to the carbonate
polymer composition containing an amount of the .afore-
mentioned salt form of the aromatic sulfonamide.

20 Typically, the pKa of the imide compound ranges from 1
to 3. Preferred free aromatic sulfimides are the
sulfimides described as free sulfonamides disclosed in
U.S. Patent No. 4,254,015. Such free aromatic sulfimides
are advantageously represented by the formula:

25 (AJ:SO2 )2NH

where Ar is an aromatic group. It is believed that a
functionally effective amount of the free aromatic
sulfimide component provides the desired molecular
weight stability and maintains the desirable optical
30 properties to the carbonate polymer composition con-
taining the salt form of the aromatic sulfimide.
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The fire retardant carbonate polymer composi-
tions of the present invention are suitably prepared by
combining the carbonate polymer with an effective
amount of fire retardant additive using any of a variety
of blending procedures conventionally employed for
incorporating additives into carbonate polymer resins.
For example, dry particulates of the carbonate polymer
and the fire retardant additive can be dry blended and
the resulting dry blend extruded and molded into the
desired shape. By "effective amount" is meant that
combination of the desired fire retardant additive
components is sufficient to provide fire retardant
character to the carbonate polymer with which it is
blended.

While any amount of fire retardant additive
that imparts to the carbonate polymer an improved fire
retardancy is suitable, that amount of additive which
provides an effective amount of. fire retardancy to the
carbonate polymer in combination with the maintenance
of good processing stability and desirably good optical
properties is particularly desirable. Preferred amounts
of components typically range from 0.001 to 2, more
preferably 0.01 to 0.5 weight percent salt of an aromatic
sulfonamide; from O to 20, more preferably from 0.0l to
10, most preferably from 0.01 to 5 weight percent
halogenated organic compound; and from 0.001 to 2, more
preferably 0.01 to 0.5 weight percent free aromatic
sulfimide. All weights are based on the weight of
carbonate polymer to which the components are added.

In addition to the aforementioned fire retar-
dant additives, other additives can be included in the
carbonate polymer composition of the present invention
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such as fillers (i.e., a tetrafluoroethylene polymer or
glass fibers), pigments, dyes, antioxidants, stabili-
zers, ultraviolet light absorbers, mold release agents
and other additives commonly employed in carbonate
polymer compositions.

The following examples are given to further
illustrate the invention and should not be construed as
limiting its scope. In the following examples, all
parts and percentages are by weight unless otherwise
indicated.

Examples 1, 2, 3 énd Comparative Runs A and B

Example 1 is'prepared using a bisphenol-A
polycarbonate pellet heat stabilized with an organo
phosphorus compound as described in U.S. Patent
No. 4,474,937, along with 0.06 percent para-tolylsul-
fimide (HPTSM), 0.6 percent phenbxy terminated tetra-
bromo bisphenol-A carbonate oligomer having an average
of 5 repeating units (TBBPAC), and 0.06 percent potas-
sium para-tolylsulfimde (KPTSM). The components are
mixed for about 5 minutes and the mixture is extruded
into pellets at 550°F (288°C) on a twin screw extruder.
The pellets are dried on a force draft oven at 250°F
(121°C). A portion of the resulting example is sub=-
jected to melt shearing at 540°F (282°C) by a torque
rheometer for over 30 minutes. The initial and final
molecular weight of the example so treated is presented
in Table I. The remainder of the example is injection
molded at 575°F (302°C) into bars and disks for flam-
mability and optical properties.

In a similar manner, Example 2 1s prepared
using the heat stabilized polycarbonate, 0.06 percent
KPTSM, 0.09 percent HPTSM and 0.6 percent TBBPAC.

‘e
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In a similar manner, Example 3 is prepared
using the heat stabilized polycarbonate, 0.06 percent
KPTSM, 0.12 percent HPTSM and 0.6 percent TBBPAC.

Comparative Run A is the heat stabilized
polycarbonate.

In a similar manner to Example 1, Comparative
Run B is prepared using the heat stabilized polycarbonate,
0.06 percent KPTSM and 0.6 percent TBBPAC.

Evaluations of the Examples and Comparative
Runs are presented in Table I.
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The data in Table I indicate that Examples 1,
2 and 3 exhibit good ignition resistant properties and
improved processing stability as indicated by the low
change in molecular weight. Correspondingly, Comparative
Run B exhibits a large change in molecular weight upon
evaluations. Examples 1, 2 and 3 exhibit compatibility
of the HPTSM with the carbonate polymer as is illustrated
by the negligible change in optical properties of the
samples over an untreated sample such as Comparative
Run A.
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1. A carbonate polymer composition comprising
a carbonate polymer having dispersed therein (1) a salt
of an aromatic sulfonamide, said salt being represented
by the formula

&

ArSO.N°) M
2,

R n

wherein Ar is an aromatic group, R is a monovalent
organic moiety,‘M‘is a cation, and n is a number cor-
responding to the valence of M, in an amount sufficient
to retard combustion when the composition is exposed to
an ignition source, and (2) a functionally effective
amount of a free aromatic sulfimide, said free aromatic
sulfimide and amount thereof being selected to provide
a desirable degree of molecular weight stability to the
carbonate polymer composition upon thermal processing
thereof.

2. The composition of Claim 1 wherein said
carbonate polymer is a homopolycarbonate of bisphenol A.
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3. The composition of Claim 1 wherein said
free aromatic sulfimide exhibits a pKa of from 1 to 3.

4, The composition of Claim 3 wherein said
free aromatic sulfimide is represented by the formula:

(Arso, ). NH

2)2
wherein Ar is an aromatic group.

5. The composition of Claim 1 wherein the
amount of said salt of an aromatic sulfonamide ranges
from 0.001 to 2 weight percent and the amount of said
free aromatic sulfimide ranges from 0.001 to 2 weight
percent, based on the weight of the carbonate polymer.

6. The composition of Claim 5 wherein the
amount of said salt of an aromatic sulfonamide ranges
from 0.01 to 0.5 weight percent and the amount of said
free aromatic sulfimide ranges from 0.01 to 0.5 weight
percent, based on the weight of the carbonate polymer.

7. The composition of Claim 1 wherein said
salt of an aromatic sulfonamide is potassium p-tolylsul-
fimide and said free aromatic sulfimide is p-tolylsulfi=-
mide.

8. The composition of Claim 1 which further
comprises a functionally effective amount of a halogen-
ated organic compound.

9. The composition of Claim 9 wherein said
halogenated organic compound is a halogenated aromatic
compound.




WO 86/04911 , PCT/US86/00301

~14-

10. The composition of Claim 8 wherein the
amount of said halogenated organic compound is up to 20
weight percent, based on the weight of the carbonate
polymer.
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