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COMMONWEALTH QF AUSTRALIA AUSTRALIA
THE PATENTS ACT 1952 STANDARD

DECLARATION IN SUPPORT OF A BECLARATION, |

CONVENTION APPLICATION FOR A PATENT =
In support of the Convention Application made for a

patent for an invention entitled:
Thermoplastic Elastomer Mixture

I/ We Luc Lodewijk Maria BLEUKX

of Weertersteenweg 62, 3680 Maaseik, Belgijum

do solemnly and sincerely declare as follows:—

1. kano!Wexanextheeonticanttsx fax dxg patent

(or, in the case of an application by a body corporate)
1. Iam/W¥e are authorised by STAMICARBON B.V.

the applicant¢s) for the patent to make this decl. 1tion on
its/ their behalf.

2. The basic application¢s) as defined by Section 141 of the
Act was/were made

in the Netherlands

on 2 November 1987

by  STAMICARBON B.V.

3. KA WA A X ICt R KB XS H K K XK RO I8 s d
KX KX XBE B NS PPIE R KRB RESHX

(or where a person other than the inventor is the applicant)

3. Hubertus Johannes VROOMANS
Wilhelmus Gerardus Marie BRULS
of resp. Spaanse Singel 18, 6191 6K Beek, Netherlands

Gr.Wolterhoenstr.32,6243 BE Meerssen, Netherlands

(respectively)
jsfare the actual inventor(s) of the invention and the facts upon
which the applicantfs)-is/afe entitled to make the application are
as follows:

Set out how Applicant(s):
derive title from actual

inventor(s) e.g. The

STAMICARBON B.V. is the assignee of DSM and DSM was entitled by

Applicant(s) is/are the Contract of Employment between the inventor(s) as employee(s)

assignee(s) of the
invention from the
inventor(s)

SFP4

and DSM as employer, as a person who would be entitled to have
the patent assigned to if a patent were granted upon an application
made by the inventor(s).

4. The basic application¢s) referred to in paragraph 2 of this
Declaration was/wese the first application(s} made in a Convention
country in respect of the invention¢sy the subject of the application,

ay of October 1988

........................................................

To: The Commissioner of Patents =+ Signature of Declarant(s) 11/81

Declared at =~ Geldred¥eth.this  4th
the Netherlands
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(57) Claim

1. A thermoplastic polymer mixture on the basis of a graft
copolymer of a vinylaromatic compound and acrylonitrile on a rubber and a
thermoplastic polymer with polar groups, characterized in that the polymer
mixture consists of:

a)  b5-99% wt.% of a thermoplastic polymer with polar groups:

b)  1-95% wt.% of a graft copolymer of a vinylaromatic compound and
acrylonitrile on a diene rubber, on the rubber there being
present monomers of a vinylaromatic compound and of a carboxy-
and/or imide-containing compound in a molar ratio from 5:1 to

1:5, the carboxy- and/or imide-containing compound being in the
amount of 0.1-25 wt.%.

7. K process for producing a thermoplastic polymer mixture
according to any one of claims 1 to 6, characterized in that
i) a basic polymer, consisting of a copolymer of a vinylaromatic
compound and acrylonitrile grafted on a diene rubber, is brought into

a mixing device, where said basic polymer is brought into a melted

state,
i /2

R L N
i e

O TS ITITIS AL .

,,,,,



(11) AU-B-24561/88 -2- i
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11> to which basic polymer in a melted state monomers of a vinylaromatic I

compound and 0.1-25 wt.% nf monomers of a carboxy- and/or
imide-containing compound are added in molar ratio of 5:1 to 1:5,

111) upon which the melt of the bacic polymer and the added monomers are
intensively mixed at a temperature of 180-325°C during a residence
time of 1-15 minutes,

iv)  after which the resulting polymer (component (b)) is mixed in an
extruder with a thermopiastic polymer with polar groups (component
(a)) in a molten state at a temperature between 200-250°C.
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Complete Specification for the invention entitled:

Compositions of graft W
copolymers containing vinyl aromatic compounds and acrylonitrile on
rubber".

The following statement is a full description of this invention, including the
best method of performing it known to me/us

5845/7



A

30

1 -

Qom?o“o‘\x‘-\ow‘o OQ Ci\)(cx?\- copo\\q‘me(% e.o'a\o:w\‘w\s \I.\f\q\
T

oMo o c,om?'ouné\fa cmé\_nrr\.}\oﬂ;k;\ e o0 (JNves

Thermoplastic elastomer mixture on the basis of a graft copolymer of
a vinylaromatic compound and acrylonitrile on a rubber and a thermoplastic
polymer with polar groups.

Such a polymer mixture is already known from European patent
specification No. 202214. This patent specification describes a polymer
mixture on the basis of (A) a polyamide, (B) an acrylonitrile/butadiene/
styrene graft copolymer and (C) a terpolymer obtained through
polymerization of styrene, acrylonitrile and maleic acid anhydride. The
terpolymer acts as a compatability enhancing agent.

A drawback of this polymer mixture is that the terpolymer in the
mixture first has to be synthesized through polymerization. This requires
additional process steps and is therefore costly.

The purpose of the invention is to provide a polymer mixture which
does not have said drawback.

According to a first embodiment of this invention there is provided a
thermoplastic polymer mixture on the basis of a graft copolymer of a
vinylaromatic compound and acrylonitrile on a rubber and a thermoplastic
polymer with polar groups, characterized in that the polymer mixture
consists of:

a) 5-99% wt.% of a thermoplastic polymer with polar groups;

bh) 1-95% wt.% of a graft copolymer of a vinylaromatic compound and
acrylonitrile on a diene rubber, on the rubber there being present
monomers of a vinylaromatic compound and of a carboxy- and/or !
imide-containing compound in a molar ratio from 5:1 to 1:5, the : ié
carboxy- and/or imide-containing compound being in the amount of '
0.1-25 wt.%.

According to a second embodiment of this invention there is provided e

a process for producing a thermoplastic polymer mixture according to the

first embodiment characterized in that:

i) a basic polymer, consisting of a copolymer of a vinylaromatic
compound and acrylonitrile grafted on a diene rubber, is brought into

a mixing device, where said basic polymer is brought into a melted
state,

35~ 11>  to which basic polymer in a melted state monomers of a vinylaromatic

YR ne g
&7 compound and 0.1-25 wt.% of monomers of a carboxy- and/or
\7 imide-containing compound are added in molar ratio of 5:1 to 1:5,
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i11) upon which the melt of the basic polymer and the added monomers are
intensively mixed at a temperature of 180-325°C during a residence
time of 1-15 minutes,
jv)  after which the resulting polymer (component (b)) is mixed in an
5 extruder with a thermoplastic polymer with polar groups (component
(a)) in a molten state at a temperature between 200-250°C.
Surprisingly, it has been found that the polymer mixture according to
the invention possesses an optimum balance of properties, while moreover
the graft copolymer of component (b) is very easy to synthesize.
c,rrcgo Surprisingly is also the good compatability of the used components. A
-° homogeneous blend is obtained.
§ R The polymer mixture according to the invention preferably

'~ .
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contains:
a) 20-90 wt.%Z of a thermoplastic polymer with polar groups;
b) 10-80 wt.% of a polymer obtained by polymerizing 40-80 wt.% of a
mixture of
- 10-40 wt.% acrylonitrile;
- 60-90 wt.% of a vinylaromatic compound;v
- 0-20 wt.% of a third monomer;
in the presence of 20-60 wt.?% of a rubber, upon which the polymer
obtained by polymerization is brought into a melted state, to which
0.1-25 wt.% monomers of a vinylaromatic compound and of a carboxy=-
and/or imide-containing compound are added in a molar ratio of 1 : S
to 5 : 1 and at a temperature of 180mC-325rC.

As such the addition of monomers to a polymer in the melted
phase is known in the art. In US-A-3.862.265 the addition is described
of maleic anhydride and styrene to polyolefins, polybutadiene and
butadiene-styrene rubbers in an extruder. DE-A-2943 657 describes the
addition of maleic anhydride to a styrene-butadiene block copolymer in
an extruder. In the side chains the resulting polymers from said
patent specifications only have separate maleic anhydride and/aqr

componen
styrene units. The polymer according to the—inyfwuﬁ<m4cgistinguishes
itself from these in that, in additon to these separate units, the
polymer also has a—-methylstyrene and/or styrene-acrylonitrile copoly-
mers in the side chains so that, when used as compatibilizer in a mix—
ture, also an improvement of the properties of the mixture is
achieved, in addition to a higher degree of crosslinking.

NL-A-7102312 describes a process for the preparation of a
carboxyl-containing polymer which is prepared by reaction above 120xC . 5
of a mixture of styrene and maleic anhydride with a polymer containing s
active hydrogen atoms. No indication is given of the good compatibi-=
lity between the obtained polymer and polymers with polar groups.

Component (b) in the polymer mixture according to the inven=
tion thus consists of a polymerized basic polymer built up from a
diene rubber with one or more copolymers in the side chains, which is
orocessed in the melt with a vinylaromatic compound and with a

carboxy— and/or imide-containing compound.
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The basic polymer used is preferaoly an acrylonitrile-
styrene-butadiene rubber (ABS), an acrylonitrile-styrene-acrylate
rubber (ASA) or an ethyLene—prdpyLene—diene rubber, polymerized with
styrene and acrylonitrile (AES). More particularly the basic polymer
is ABS.

The basic polymer can be synthesized in the manner known in
the art, for .instance by means of mass polymerization, emulsion poly-
merﬁzation, suspension polymerization or mass-suspension polymeriza-
tion.

Suitable as vinylaromatic compound in the preparation of the
basic polymer are styrene, a-metnylstyrene, or derivatives thereof
substituted on the aromatic ring. Suitable substituents are alkyl
groups, chlorine or bromine. It is possible to use mixtures of two or
more vinylaromatic compounds. Acrylonitrile can be replaced in whole
or in part by methacrylonitrile.

In addition to the vinylaromatic compound and acrylonitrile
one or more other monomers can be used in the preparation of the basic

7rn?r6f particular importance in this connection are the acryla-
tes, fé; instance methylmethacrylate and/or ethylacrylate.

The rubber used in the preparation of the basic polymer may
in principle be any diene rubber.

Preference is given to the use of polybutadiene-homopolymers
or butadiene-copolymers with a butadiene content of 40-90 wt.%. When :
other dienes, for instance isoprene, or the lower alkyl esters of
acrylic acid, are used as comonomers, the butadiene content of the
rubber can be reduced to 30 wt.% without any adverse effect on the
properties of the basic polymer.

In the polymerization the customary auxiliaries are used, ' P
such as chain length regultators, emulsifiers (emulsion polymerization) 7
and compounds supplying free radicals.

Depending on the application of the polymer mixture, it is
possible also in the polymerization of component (b) to use two or
more butadiene homopolymers which differ from each other in particle
size. The particle size (dsg) must then be smaller than 0.3 u, respec-

tively larger than 0.35 p. Such a polymer is described in

kil
i
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EP-A-116 330. When such a polymer has been processed in the melt with
a vinylaromatic compound and with a carboxy—- and/or imide-containing
substance, it is highly suitable to be used as impact modifier.
The vinylaromatic compound added to the melt of the basic
polymer in a mixing device is styrene and/or o~methylstyrene. The
carboxy— and/or imide-containing compound is chosenn from organic acids
and/or anhydrides, imides or combinations hereof, for instance maleijc
anhydride, citraconic acid, itaconic acid, maleimide, N-phenyl-
maleimide and semi-acid amides. It is possiole also, in addition to
styrene, to add maleic anhydride togetner with a primary amine, so as
to promote during the mixing the formation of a semi-acid amide.
The choice of the carboxy- and/or imide-containing compound
to be added is determined by the application. Thus maleic anhydride
and/or maleimide will be added to the polymer if it is used as com-
patibilizer in a mixture with a polyamide or a polyester. Preference
is given to maleic anhydride.
The monomers of the vinylaromatic compound and the
carboxy-and/cr imide-containing group are added in a molar ratio of
S :1to1: 5, preferably 2 : 1 to1 : 2. Component (b) in the
polymer mixture according to the irvention must contain 0.1-25 wt.% of
the carboxy- and/or imide-containing compound.
Component (b) preferably contains 1-20 wt.% of the carboxy=-
and/or imide-containing compound, more particularly 1-10 wt.%.
The addition of the monomers to the basic polymer can be done 7
in a manner described in US-A-3862265. It is important for the mono- o
mers to be added to the melt of the basic polymer while intensive '
mixing takes place. It is not necessary in the process to use a
solvent and/or a radical catalyst. It has been found, however, that
the addition of a solvent, particularly a polar solvent, for instance
acetone, methylethylketone and/or an initiator, particularly a
peroxide or an azo compound, increases the grafting rate, as well as
the rate of conversion.
The polymer according to component (b) is prepared by
injecting monomers of styrene and/or a—methylstyrene and monomers of a

carboxy—= and/or imide-containing compound in a molar ratic of 5 : 1 to



10

15

20

25

30

35

-5- (11) : AE 5843 AFS

1: 5 at a temperature of 1801C-3258C into a mixing device, the basic
polymer being present in the mixing device in a melted state, in which
process the polymer has been obtained by polymerizing 40-80 wt.% of a
mixture of:
= 10-40 wt.% acrylonitrile;
= 60-90 wt.% styrene and a-methylstyrene;
- 0-20 wt.% of one or more monomers; in the nresence of 40-20 wt.%

of a diene rubber.

Preferably the monomers are added to a polar solvent at room
temperature and this mixture is injected to the melt of the basic
poLymers.

The temperature in the mixing device is preferably 190-300=C,
more particularly 200-250=C,

It is important for the monomers to be added at the place
where the basic polymer is present in the melt, so that the grafting,
during intensive mixing, can take place at once.

To the extruder can be supplied also, in addition to a
solvent and a radical initiator, the usual auxiliaries, for instance
an anti-oxidant.

A solvent, for instance acetone, is added in a weight ratio
of 5:1to1 : 20, preferably 2 : 1 to 1 : 10, to the monomers to be
added. A radical catalyst, for instance dialkylperoxides, diacyl-
peroxides, diacrylperoxides, organic.peracids, organic peracid esters,
alkylhydroperoxides and azo compounds, is added in an amount of 0.01
to 0.5 wt.% calculated on the vbauic polymer. A highly suitable anti-
oxidant is Irganox 10768, Irganox 1010R or di-tert.-butyl-p-cresol.

The residence time in the mixing device is preferably 1 to 15
minutes. Any non-converted monomers and the solvent can be removed in
the usual manner, for instance by degassing. The polymer according to
the invention can subsequently be granulated or be processed to form a
moulding compound.

The mixing device in which the monomers are added to the
basic polymer is, for instance, a batch kneader or a single or twin-
screw extruder. The mixing device: is preferably a single or twin-screw

extruder. After the mixing device a static mixer may yet have been

anae -
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placed, so that an extension of tne residence time is possibLe.'
‘ ) . Compenent (b ]
The polymer dutsre according tok;ha_4a¥0a$iea-1s suitable to

" be mixed, in amounts of 5-95'wt.%, preferably 10-80 wt.%, more par-

ticularly 40-60 wt.%, with a polymer which contains polar groups.
Examples of such polymers are: polycarbonates, polyacetals, vinylaro—

. eomponent
mixtures of these polymers. The polymer according to the—%@ven%+eﬁ)is
.

matic polymers, polyamides, polyesters, polysinylchloride polymers aor CEJ
then mixed with the above-mentioned polymers in an extruder in a
manner known in the art. Preference is given to Polyamide.

Polyamides are understood to comprise the conventional
polyamide resins known under the name of nylons, including the alipha-
tic polylactams, such as polycaprolactam and nylon 6.

The polyamides are obtained by polycondensation of aliphatic,
alicyclic and aromatic djamines and dicarboxylic acids or by anionic
polymerization of lactams, for instance poly-e-caprolactame. With
these, polyamides can be obtained, such as nylon 4,6, nylon 6,6, nylon
6,10, nylon 9, nylon 11, nylon 12, nylon 6/6,6, nylon 6,6/6,10 and
nylon 6/11.

To the polymer mixture according to the invention the usual
additives can be added, for instance glass, stabilizers, lubricants
and the organic and inorganic fillers and reinforcing agents, etc.

The invention is further elucidated with the following

examples without being limited thereto.

Examples I-III

ABS, with a rubber content of 40 wt.% calculated on the SAN .
phase, 27 wt.% acrylonitrile were supplied to a ZSK 30 D twin-screw o
extruder (speed 150 rpm, temperature 2108C). The throughput rate was 4
kg/hour.
To the ABS melt were added by injection, styrene (S), maleic
anhydride (MA) and acetone in a ratjo of 2/2/1. The polymer obtained
was cooled, dried and granulated. The resulting granulate was pro-
cessed on an Arburg-1 injection-moulding machine to form test plates.
0f the resulting plates the Izod (according to IS0 180, 23uC)
and the HDT (according to ASTM D 648) were determined.



=7=- 1)

The results are shoun in table 1.

AE

5843 AFS

TABLE
Example Injection MA incorpo- Izod HDT
S/MA/Acetone ration
5 ml/min % (wt)
I 3.4 2.4 40 87
11 6.8 4,0 42 87
. III 10.2 4,5 42 38
’ Example IV-VII
o 10 A mixture is prepared using:
Co - a polyamide, Ultramid 83 R, BASF
! =~ the component of example I.
The components were supplied to a Berstoff 25 extruder.
T Throughput rate was 7 kg/h, temperature 220-245xC,
T 15 Results are shown in table 2.
»(r((\‘.
cteect TABLE 2
[ r
| Example PA Comp. ex. I Izod notched ?
ereeel wt.% Wt . % 23n( OxC r
I\ © Vit
v 40 60 30 17 :
20 v 45 55 75 18 :
VI 50 50 73 23
VII 55 45 59 21

Comparative example A

A mixture of unmodified ABS (rubber content 40 wt.%, and wt.%
25 Acrylonitrile of the SAN-phase) and polyamide (Ultramid B3 R) was pre=

R
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pared as descrived in example V.

ABS : 55 wt.i%
PA 45wt

Izod notched: 4.5.

Comparative example B/C

ABS and polyamide (same components as example E) and a cono-
Llymer of styrene/maleic anhydride (SMA, maleic anhydride content 14
wt.%, mole weight 200.000) were mixed as described 1in example V.

Results in table 3.

TABLE 3

eX. ABS PA SHA Izod notched
Wwt.% wt.% wt. %4 23nC

B 50 35 15 5.7
55 40 5 6

N

e
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The claims defining the invention are as follows:

1. A thermoplastic polymer mixture on the basis of a graft
copolymer of a vinylaromatic compound and acrylonitrile on a rubber and a
thermoplastic polymer with polar groups, characterized in that the polymer
mixture consists of:

a) 5-99% wt.% of a thermoplastic polymer with polar groups;

b 1-95% wt.% of a graft copolymer of a vinylaromatic compound and
acrylonitrile on a diene rubber, on the rubber there being
present monomers of a vinylaromatic compound and of a carboxy-
and/or imide-containing compound in a molar ratio from 5:1 to
1:5, the carboxy- and/or imide-containing compound being in the
amount of 0.1-25 wt.%.

2. -The thermoplastic polymer mixture according to claim 1,

characterized in that the polymer mixture consists of:

a)  20-90 wt.% of a thermoplastic polymer with polar groups, and

b)  10-80 wt.% of a polymer mixture which has been obtained by
polymerizing 40-80 wt.% of a mixture of

- 10-40 wt.% acrylonitrile;

- 60-90 wt.% of a vinylaromatic compound;

- 0-20 wt.% of a third monomer,
in the presence of 20-60 wt.% of a rubber, upon which the resulting basic
polymer is brought into a melted state, to which 0.1-25 wt.% monomers of a
vinylaromatic compound and of a carboxy- and/or imide-containing compound
are added in a molar ratio of 5:1 to 1:5, and at a temperature of
180°C-325°C.

3. The thermoplastic polymer mixture according to claim 1 or claim
2 characterized in that component (b) contains 1-20 wt.% monomers of a
vinylaromatic compound and of a carboxy- and/or imide-containing compound.

4. The thermoplastic polymer mixture according to any one of claims
1 to 3, characterized in that the vinylaromatic compound is styrene and/or
o-methylstyrene.

5. The thermoplastic polymer mixture according to any one of claims
1 to 4, characterized in that the carboxy- and/or imide-containing compound
is chosen from maleic anhydride, itaconic acid, citraconic acid, N-phenyl-
maleimide, maleimide and/or a semi-acid amide.

6. The thermoplastic polymer mixture according to any one of claims
1 to 5, characterized in that the polymer with polar groups is a polyamide.

e I Sl . B 12 80 | gl
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f 7. A process for producing a thermoplastic polymer mixture

L according to any one of claims 1 to 6, characterized in that

- i) a basic polymer, consisting of a copolymer of a vinylaromatic

i compound and acrylonitrile grafted on a diene rubber, is brought into
| a mixing device, where said basic polymer is brought into a melted

state,
ii)  to which basic polymer in a melted state monomers of a vinylaromatic
} compound and 0.1-25 wt.% of monomers of a carboxy- and/or
! imide-containing compound are added in molar ratio of 5:1 to 1:5,
8 ii1) upon which the melt of the basic polymer and the added monomers are
; intensively mixed at a temperature of 180-325°C during a residence
: time of 1-15 minutes,
1 iv)  after which the resulting polymer (component (b)) is mixed in an
5 extruder with a thermoplastic polymer with polar groups (component
(a)) in a molten state at a temperature between 200-250°C.
2 8. A thermoplastic polymer according to claim 1 and substantially
; as hereinbefore described with reference to any one of the Examples I-VII.
; 9. A process according to claim 7, substantially as hereinbefore
1
1

described with reference to any one of the Examples I-VII.
10. A thermoplastic polymer when prepared by the process of claim 7

or claim 9.

DATED this TWENTY-SECOND day of NOVEMBER 1590
Stamicarbon B.V.

Patent Attorneys for the Applicant
SPRUSON & FERGUSON




