
EP 0 169 069 B1 Description The present invention relates to crosslinkable
thermoplastic polymeric compositions which can be thermoformed, for example
by extrusion, and subsequently crosslinked to give products having improved
5  properties. More particularly the present invention relates to
thermoplastic polymeric compositions which are inherently adapted for
crosslinking by thermal or chemical treatment subsequent to being
thermoformed into finished or partially finished products. Examples of
known compositions of this type are those comprising silane modified
polymers which are adapted to be crosslinked by treatment with water,
generally 10  in the presence of a silanol condensation catalyst,
subsequent to thermoforming of the silane modified polymer. FR-A-2 226 410
relates to a peroxide-curable composition comprising an ethylene-propylene
rubber and a fluorine containing ethylene polymer. The composition when
cured is said to have excellent heat and oil resistance. 15     US-A-3 125
547 relates to a melt extrudable thermoplastic polymer of an olefin, having
the formula RCH=CH2, where R is a radical selected from the group
consisting of hydrogen and alkyl radicals having from 1 to 8 carbon atoms,
containing from 0.005 to 2 weight percent of a fluorocarbon polymer.
Thermoplastic silane-modified polymers are organic polymers containing
hydrolysable groups (attached to the silicon) that can be crosslinked by
hydrolysis, e.g. by the action of water, preferably in the presence of a
silanol condensation catalyst. Crosslinkable silane-modified copolymers can
be manufactured, for example, by copolymerising unsaturated organic
monomers with unsaturated silane compounds containing hydrolysable groups.
Examples of copolymers of this type are described in GB-A-2028831 and GB-A-
2039513 which disclose the preparation of crosslinkable copolymers of
ethylene and an ethylenically unsaturated silane compound by copolymerising
the monomers at relatively high temperatures and 25 pressures in the
presence of a radical polymerisation initiator. Further examples of
copolymers of this type are described in GB-A-1415194 which discloses the
preparation of crosslinkable copolymer by contacting ethylene, optionally
with other olefinically unsaturated comonomer, and a terminally unsaturated
silane compound with certain defined Ziegler catalysts under polymerisation
conditions which preferably employ relatively low temperatures and
pressures. 30     Another known method for making such crosslinkable
silane-modified organic polymers comprises graft-polymerising an
ethylenically unsaturated silane compound on to an organic polymer
preferably in the presence of a free radical initiator. Examples of this
method are disclosed in GB-A-1357549, GB-A-1234034 and GB-A-1286460. The
graft-polymerisation method forms the basis of the well-known "SIOPLAS"
(RTM) commercial technique for making crosslinkable thermoplastic polymers.
In the well known single-step 35  "MONOSIL" (RTM) process for making
crosslinkable compositions of this type an ethylenically unsaturated silane
compound is graft-polymerised on to an organic polymer in the presence of a
free radical initiator and a silanol condensation catalyst. In this process
the grafting reaction is performed simultaneously with the fabrication of
the polymeric article, for example, by feeding the organic polymer, the
unsaturated silane compound, the initiator and the silanol condensation
catalyst (optionally with conventional additives) to an 40  extruder
wherein the grafting reaction occurs and a crosslinkable product is
extruded directly. Crosslinkable organic polymers can be fabricated to form
a large variety of useful articles by conventional thermoforming
techniques, for example, extrusion, injection moulding, blow-moulding and
film- blowing processes. A problem encountered with crosslinkable
thermoplastic compositions of the aforedescribed types is 45 that, during
thermoforming of such compositions into useful articles, premature
crosslinking can take place, for example, due to thermal or mechanical
effects or to the presence of moisture or other impurities. Premature
crosslinking can also occur in "dead" spaces in extruders or dies, e.g.
spaces where eddies form in the melt flow pattern or where the melt can
stagnate. Premature crosslinking in the thermoplastic polymeric melt causes
imperfections in the final thermoformed article, for example, visible
surface defects 50  such as "fish-eyes" and streaking in extruded products.
It is an object of the present invention to provide an improved
crosslinkable thermoplastic polymeric composition. It is a further object
of the invention to provide a crosslinkable thermoplastic polymeric 



composition which can be extruded to provide products having improved
surface finish. Accordingly the present invention provides a thermoformable
and crosslinkable polymeric composition 55  comprising (a) a crosslinkable
thermoplastic component which is a silane-modified organic polymer having
hydrolysable groups attached to the silicon atoms thereof, (b) 0.002 to 2.0
weight %, based on the weight of the crosslinkable component of a
fluorocarbon polymer and (c) a silanol condensation catalyst. The present
invention further provides a process for making a crosslinkable
thermoformable composi- 2    EP 0 169 069 B1 tion comprising blending
together components comprising (a) a crosslinkable thermoplastic component
which is a silane-modified organic polymer having hydrolysable groups
attached to the silicon atoms thereof, (b) 0.002 to 2.0 weight %, based on
the weight of the crosslinkable component of a fluorocarbon polymer and (c)
a silanol condensation catalyst. 5     The present invention further
provides a process for the production of a crosslinkable thermoplastic
article comprising thermoforming the article from a thermoformable and
crosslinkable polymeric composi- tion as described above. The fluorocarbon
polymer employed in the composition of the present invention is suitably
capable of forming a melt extrudable blend with the crosslinkable component
of the composition. Preferably the io  fluorocarbon polymer melts or
softens at a temperature in the range [err], more preferably in the range
150 to [err]. Fluorocarbon homo- and copolymers especially suitable for use
in the composition of the present invention are disclosed in United States
patent No. 3125547. Such homo-and copolymers have an atomic ratio of
fluorine to carbon of at least 1:2. They comprise, for example, homo and
copolymers of one or more of vinylidene fluoride, vinyl fluoride,
chlorotrifluoro ethylene, tetrafluoroethylene and hex- 15
afluoropropylene. Copolymers of these fluorinated olefins with
unfluorinated olefins can be employed in the composition of the present
invention provided the copolymer contains an atomic ratio of fluorine to
carbon of at least 1:2. Specific examples of fluorocarbon polymers which
can be suitably employed in the present invention are telomers of
tetrafluoroethylene, telomers of chlorotrifluoroethylene and fluorocarbon
elastomers, for example copolymers of hexafluoropropylene and vinylidene
fluoride. 20     The quantity of fluorocarbon polymer employed in the
composition of the present invention is in the range 0.002 to 2.0 weight %,
preferably 0.03 to 0.4 weight % based on the weight of the crosslinkable
component. It is particularly preferred to use a quantity of fluorocarbon
polymer in the range 100 to 450 ppm based on the weight of the
crosslinkable component. The fluorocarbon polymer can be incorporated into
the crosslinkable composition of the present 25  invention using any of the
blending or mixing techniques conventionally employed in the art. For
example, the fluorocarbon polymer can be incorporated directly into
crosslinkable silane modified polymer. Alter- natively, the fluorocarbon
polymer can be blended with thermoplastic polymer, for example low density
polyethylene, to form a masterbatch concentrate which can then be blended
or compounded into the crosslinkable component or into a precursor of the
crosslinkable component. 30     The silane modified polymer is
crosslinkable by the action of water or other chemical agency. The silane
modified polymer can be, for example, a copolymer prepared by
copolymerising an olefinically unsaturated compound with an unsaturated
silane compound having hydrolysable groups, a graft copolymer prepared by
grafting an unsaturated silane compound having hydrolysable silane groups
on to an organic polymer or a copolymer modified to contain hydrolysable
silane groups by a transesterification 35 process (see for example EP4752).
Preferred silane modified polymers are copolymers prepared by
copolymerising ethylene, optionally together with one or more
alpha-olefins, vinyl esters, alkyl(meth)- acrylates, unsaturated nitrites
or unsaturated ethers(e.g. vinyl ethers), with an unsaturated silane
compound in the presence of a free radical initiator. Also preferred are
graft copolymers prepared by grafting an unsaturated silane compound on to
polyethylene or on to a copolymer of ethylene with one or more alpha- 40
olefins, vinyl esters, alkyl(meth)acrylates, unsaturated nitrites or
unsaturated ethers(e.g. vinyl ethers), by heating the polyethylene, or
copolymer of ethylene, with the unsaturated silane compound in the presence



of a free radical initiator, for example, an organic peroxide. The
polyethylene or copolymer of ethylene can comprise, for example, low
density polyethylene, low density ethylene hydrocarbon copolymers (e.g.
LLDPE), high density polyethylene, ethylene/ethyl acrylate copolymer,
ethylene/vinyl acetate copolymer or 45 ethylene propylene rubber (EPR). The
silane modified polymer can be formed "in situ" in the presence of the
other component(s) of the composition of the present invention, for
example, by grafting an unsaturated silane compound on to polyethylene or
on to a copolymer of ethylene of the type described above in the presence
of a free radical polymerisation initiator. 50     The silane compound
copolymerised with the ethylene, or graft copolymerised with the
polyethylene or copolymer of ethylene, is preferably a compound having the
general formula [err] wherein [err] represents an ethylenically unsaturated
hydrocarbyl or hydrocarbyloxy group; [err] represents an aliphatic
saturated hydrocarbyl group; Y represents a hydrolysable organic group; and
n represents zero, 1 or 2. Preferred unsaturated silane compounds for use
in making the copolymer or graft copolymer are vinyl 55  trimethoxy silane,
vinyl triethoxy silane and vinyl triacetoxy silane. Silane modified
polymers particularly preferred for use as the crosslinkable component in
the composi- tion of the present invention are copolymers prepared by
copolymerising ethylene, optionally together with up to 40% by weight
(based on ethylene) of additional monomer selected from one or more vinyl
esters or 3    EP 0 169 069 B1 (meth)acrylates, and an unsaturated silane
compound selected from vinyl trialkoxy silanes and vinyl triacetoxy silane,
under a pressure of from 500 to 4000 bars and at a temperature in the range
150 to 400 C in the presence of a free radical polymerisation initiator.
The silane modified polymer is preferably a copolymer or a graft copolymer
containing 0.1-10 wt %, 5  most preferably 0.5 to 5 wt % of copolymerised
units of the silane compound. For further details of silane modified
polymers suitable for use in the present invention reference may be made to
GB-A-2028831, GB-A-2039513, GB-A-1357549, GB-A-1415194, GB-A-1286480,
GB-A-1234034 US-A-322501 8 and EP4752. In the process of the present
invention the thermoforming can be, for example, extrusion, extrusion 10
coating, blow moulding, injection moulding, film-blowing or slot-casting.
The process is particularly suitable for the production of extruded or
extrusion-coated articles, for example pipe, tubing and insulated wire and
cable. In a particularly preferred embodiment of the present invention a
masterbatch is made up comprising a masterbatch base polymer, for example
LDPE, LLDPE or ethylene alkyl acrylate copolymer, together with 15 the
fluorocarbon polymer and optional additives, for example, antioxidants,
fillers, metal deactivators (e.g. salicylaldehyde oximes), lubricants,
water-tree inhibitors, foaming agent, flame retardants and pigments. The
present invention also includes a masterbatch for adding to the
crosslinkable silane-modified organic polymer, said masterbatch comprising
the fluorocarbon polymer and the silanol condensation catalyst optionally
with a thermoplastic base polymer. The hydrocarbyl groups in the
dihydrocarbyl tin (IV) 20 carboxylate are preferably alkyl groups
containing 1-12 carbon atoms, for example propyl, butyl, hexyl, octyl or
decyl. The carboxylate groups in the tin compound can be provided by, for
example, aliphatic or aromatic mono-or dicarboxylic acid. Preferred
dihydrocarbyl tin compounds include dibutyl tin dilaurate, dibutyl tin
dipalmitate, dibutyl tin distearate, dioctyl tin dilaurate and dibutyl tin
maleate. Dihydrocarbyl tin (IV) carboxylates wherein the carboxylate
function is provided by a dicarboxylic acid are particularly 25 preferred
(e.g. dibutyl tin maleate). Generally speaking, the quantity of
dihydrocarbyl tin carboxylate employed should be sufficient to give a
concentration in the crosslinkable composition in the range 0.001 to 3.0
moles, preferably 0.003 to 0.05 moles per mole of silyl units in the
crosslinkable component. The quantity of the tin compound in the
masterbatch will generally lie in the range 0.1 to 70 weight %, preferably
0.3 to 20 weight % based on the weight of the masterbatch. The quantity of
fluorocarbon 30 polymer in the masterbatch can be, for example, 0.01 to 95
weight %, preferably 0.1 to 20 weight % based 



on the weight of the masterbatch. The optional thermoplastic base polymer
can be any suitable organic polymer which is compatible with the
crosslinkable component and can be melt blended therewith. Examples of such
base polymers are conventional low density polyethylene, ethylene/vinyl
acetate copolymer, ethylene/ethyl acrylate copolymer, linear low density
polyethylene and high density PE. 35     The composition and process of the
present invention can be used to make crosslinkable thermoformed articles
having for example improved surface characteristics and reduced incidence
of gel defects. The invention is illustrated with reference to the
following Examples. Examples 1-3 and Comparative Test A 40 In Examples 1,2
and 3 Viton A fluoroelastomer (DuPont) was incorporated into a masterbatch
in varying proportions. In the comparative test no Viton A was incorporated
into the masterbatch. The exact formulations of the masterbatch are shown
in Table 1. The ingredients shown in Table 1 were blended together to make
a masterbatch using a Werner and Pfleiderer ZSK 30 twin screw extruder at a
screw 45 speed of 200 revolutions per minute. The total quantity of
composition prepared in each Example and in the Test was 10kg per run. The
extruder barrel temperature was about 140 C close to the, hopper zone,
increasing to about 190 C at the extruder head. Extrusion was carried out
to give a strand which was chopped to give the pelleted masterbatch. The
pelleted masterbatch (5 parts by weight) was dry blended with 95 parts by
weight of a silyl 50  modified polymer prepared by copolymerising ethylene
with vinyl trimethoxy silane under high temperature and high pressure
conditions using a free radical initiator. The silyl modified polymer
(EVTMS) contained 1.8 weight % of copolymerised vinyl trimethoxy silane,
had a melt index [err] 2.16 Kg load) of 0.7 and a density of 923 Kg/[err].
The concentrations of fluoroelastomer in Examples 1,2 and 3 were thus 500,
250 and 100 ppm 55 respectively. The dry blend was fed into the hopper of a
Francis-Shaw Extruder equiped with [err] inch screw having L:D of 23:1 and
a die diameter of 2.2 mm through which a copper wire of 0.6 mm diameter
passed. The die temperature was 200 C and the screw speed was 50 RPM. The
coated wire was taken off at 200 4    EP 0169 069 B1 metres/minute
producing a cable of external diameter 2.05 mm. It was observed that less
die drool formed in Examples 1,2 and 3 than in Comparative Test A. The
extruder cable was cured by immersion in a water bath thermostatted at
[err]. Visual examination of the cables produced using the composition of
the present invention (Examples 5  1,2 and 3) showed the surface of the
cables to be smooth and glossy (1 and 2 better than 3) even after 1 hour's
extrusion time. On the other hand, cable produced from the composition of
Comparative Test A exhibited a matt finish and a more grainy surface. All
samples showed essentially identical tensile and thermo mechanical
properties indicating that the fluoroelastomer does not impair the
crosslinking reaction. 10     The incorporation of the fluoroelastomer
provides a significant reduction in extruder power. TABLE 1 15
Masterbatch Formulations MBI         MB2        MB3            MBA Viton A
1.00        0.50        0.20 20   Dibutyltin maleate             0.75
0.75        0.75            0.75 Slip Agent                    1.5
1.5          1.5            1.5 Antioxidant                   6.0
6.0          6.0            6.0 25   LDPE                          90.75
91.25       91.55           91.75 30                             Extruder
Amps  Head Pressure  Surface Finish 



Example 1 EVTMS    + MB1(5%)           23         140         Excellent
glossy Example 2    "        + MB2(5%)        24         150
Excellent glossy Example 3             +  MB3(5%)      26         155
Good Test A    "           + MBA(5%)        26         158         Good
Matt Claims 40 1. A thermoformable and crosslinkable polymeric composition
comprising (a) a crosslinkable thermoplastic component which is a
silane-modified organic polymer having hydrolysable groups attached to the
silicon atoms thereof, (b) 0.002 to 2.0 weight %, based on the weight of
the crosslinkable component of a fluorocarbon polymer and (c) a silanol
condensation catalyst. 45 2. A composition as claimed in Claim  1 wherein
the fluorocarbon polymer melts or softens at a temperature in the range 100
to [err]. 3. A composition as claimed in Claim 1 or 2 wherein the
fluorocarbon polymer has an atomic ratio of 50     fluorine to carbon of at
least 1:2. 4. A composition as claimed in any of Claims 1 to 3 wherein the
fluorocarbon polymer is a homo- or copolymer of one or more of vinylidene
fluoride, vinyl fluoride, chlorotrifluoro ethylene, tetrafluoroethylene and
hexafluoropropylene. 55 5. A composition as claimed in any of Claims 1 to 4
wherein the fluorocarbon polymer is a copolymer of hexafluoropropylene and
vinylidene fluoride. 5    EP 0169 069 B1 metres/minute producing a cable of
external diameter 2.05 mm. It was observed that less die drool formed in
Examples 1,2 and 3 than in Comparative Test A. The extruder cable was cured
by immersion in a water bath thermostatted at 80 C. Visual examination of
the cables produced using the composition of the present invention
(Examples 5  1,2 and 3) showed the surface of the cables to be smooth and
glossy (1 and 2 better than 3) even after 1 hour's extrusion time. On the
other hand, cable produced from the composition of Comparative Test A
exhibited a matt finish and a more grainy surface. All samples showed
essentially identical tensile and thermo mechanical properties indicating
that the fluoroelastomer does not impair the crosslinking reaction. 10
The incorporation of the fluoroelastomer provides a significant reduction
in extruder power. TABLE 1 15   Masterbatch Formulations MBI         MB2
MB3             MBA Viton A                        1.00        0.50
0.20              - Dibutyltin maleate             0.75        0.75
0.75            0.75 Slip Agent                     1.5         1.5
1.5             1.5 Antioxidant                    6.0         6.0
6.0             6.0 25   LDPE                          90.75       91.25
91.55           91.75 30                             Extruder Amps  Head
Pressure  Surface Finish Example   1 EVTMS    + MBI(5%)         23
140          Excellent glossy Example 2            + MB2(5%)        24
150         Excellent glossy Example 3             + MB3(5%)        26
155         Good Test A                +  MBA(5%)      26         158
Good Matt Claims 40 



1. A thermoformable and crosslinkable polymeric composition comprising (a)
a crosslinkable thermoplastic component which is a silane-modified organic
polymer having hydrolysable groups attached to the silicon atoms thereof,
(b) 0.002 to 2.0 weight %, based on the weight of the crosslinkable
component of a fluorocarbon polymer and (c) a silanol condensation
catalyst. 45 2. A composition as claimed in Claim 1 wherein the
fluorocarbon polymer melts or softens at a temperature in the range 100 to
[err]. 3. A composition as claimed in Claim 1 or 2 wherein the fluorocarbon
polymer has an atomic ratio of 50     fluorine to carbon of at least 1:2.
4. A composition as claimed in any of Claims 1 to 3 wherein the
fluorocarbon polymer is a homo- or copolymer of one or more of vinylidene
fluoride, vinyl fluoride, chlorotrifluoro ethylene, tetrafluoroethylene and
hexafluoropropylene. 55 5. A composition as claimed in any of Claims 1 to 4
wherein the fluorocarbon polymer is a copolymer of hexafluoropropylene and
vinylidene fluoride.    EP 0 169 069 B1 6. A composition as claimed in any
of the preceding claims wherein the quantity of fluorocarbon employed is in
the range 0.03 to 0.4 weight % based on the weight of the crosslinkable
component. 7. A composition as claimed in any one of Claims 1 to 5 wherein
the quantity of the fluorocarbon polymer 5     is in the range 100 to 450
ppm based on the weight of the crosslinkable component. 8. A composition as
claimed in any one of claims 1 to 7 wherein the silane modified organic
polymer is a copolymer prepared by copolymerising an olefinically
unsaturated compound with an unsaturated silane compound having
hydrolysable groups. 10 9. A composition as claimed in any one of claims 1
to 7 wherein the silane modified organic polymer is prepared by grafting an
unsaturated silane compound having hydrolysable silane groups on to an
organic polymer or copolymer selected from polyethylene or a copolymer of
ethylene with one or more alpha olefins, vinyl esters, alkyl
(meth)acrylates, unsaturated nitrites or unsaturated ethers. 15 10. A
composition as claimed in claim 8 or 9 wherein the unsaturated silane
compound is selected from vinyl trimethoxy silane, vinyl triethoxy silane
and vinyl triacetoxy silane. 11. A composition as claimed in claim 8 or 9
wherein the copolymer or graft copolymer contains 0.1 to 10 weight % of
copolymerised units of silane compound. 12. An extruded or extrusion-coated
article comprising the product of extruding and subsequently thermally or
chemically crosslinking a composition as claimed in any one of Claims 1 to
10. 25  13. A process for making a crosslinkable thermoformable composition
comprising blending together components comprising (a) crosslinkable
thermoplastic component which is a silane-modified organic polymer having
hydrolysable groups attached to the silicon atoms thereof, (b) 0.002 to 2.0
weight %, based on the weight of the crosslinkable component of a
fluorocarbon polymer and (c) a silanol condensation catalyst. 30
Revendlcatlons 1. Composition polymbre thermoformable et reticulable
comprenant (a) un composant thermoplastique r~ticulable, qui est un
polymbre organique modifi6 par un silane ayant des groupes hydrolysables
fixes 35     a l'atome de silicium de celul-ci, (b) 0,002 a 2,0 % en poids,
sur la base du poids du composant reticulable d'un polymere fluorocarbons
et (c) un catalyseur de condensation a base de silanol. 2. Composition
suivant la revendication 1, dans laquelle le polymere fluorocarbons fond ou
so ramollit a une temp6rature comprise entre 100 et 300' C. 40 



3. Composition suivant la revendication 1 ou 2, dans laquelle le polymbre
fluorocarbon6 a un rapport atomique fluor-carbone d'au moins 1:2. 4.
Composition suivant rune des revendications 1 a 3, dans laquelle le
polymere fluorocarbons est un 45     homopolymbre ou copolymere d'un ou
plusieurs compose(s) le fluorure de vinylidrne, le fluorure de vinyle, le
chlorotrifluoro6thylbne, le t6trafluoro6thylbne et l'hexafluoropropylbne.
5. Composition suivant l'une des revendications 1 a 4, dans laquelle le
polymbre fluorocarbons est un copolymbre d'hexafluoropropylbne et de
fluorure de vinylidbne. 50 6. Composition suivant rune ou l'autre des
revendications precedentes, dans laquelle la quantit6 de polymbre
fluorocarbons utilisze est de l'ordre de 0,03 a 0,4 % en poids, sur la base
du poids du composant r6ticulable. 55 7. Composition sulvant rune des
revendications 1 & 5, dans laquelle la quantiti de polymere fluorocarbo- n6
est comprise entre 100 et 450 ppm, sur le base du poids du composant
rdticulable. &  Composition suivant I'une ou l'autre des revendications 1 a
7, dans laquelle le polymere organique 6    modifi6 par un silane est un
copolymbre pr6pard par copolymdrisation d'un compos6 oldfiniquement
non-sature avec un compose de silane non-satur6 ayant des groupes
hydrolysables. 9. Composition suivant l'une des revendications 1 a 7, dans
laquelle le polymbre organique modifie par un 6     silane est prepar6 par
greffage d'un compose de silane non-saturd ayant des groupes silane
hydrolysa- bles sur un polymbre ou copolymere organique s~lectionnd parmi
le polyethylbne ou un copolymere d'6thylbne avec un ou plusleurs des
composes suivants: alpha-ol6lines, esters vinyliques, (m6th) acrylates
d'alcoyle, nitrites non-saturds ou ethers non-satur~s. 70 10. Composition
suivant la revendication 8 ou 9, dans laquelle le compose de silane
non-satur6 est selectionne parmi le trim6thoxy-silane de vinyle, le
triethoxy-silane de vinyle et le triacktoxy-silane de vinyle. 11.
Composition suivant la revendication 8 ou 9, dans laquelle le copolymere ou
copolymere greffe contient 15     de 0,1 a 10% en poids d'unites de silane
copolym~ris6es. 12. Article extrud6 ou rev~tu par extrusion comprenant le
produit de l'extrusion et de la reticulation thermique ou chimique
ult~rieure d'une composition suivant l'une des revendications 1 a 10. 20 13
Proced6 de preparation d'une composition thermoformable reticulable
comprenant le m6lange de composes comprenant (a) un compose thermoplastique
rdticulable, qui est un polymbre organique modifi6 par un silane ayant des
groupes hydrolysables fix~s & l'atome de silicium de celui-ci, (b) 0,002 a
2,0 % en poids, sur base du poids du composant r4ticulable, d'un polymere
fluorocarbone et (c) un catalyseur de condensation & base de silanol. 25
PatentansprUche 1. Warmformbare und vernetzbare polymere Zusammensetzung,
umfassend (a) eine vemetzbare thermoplastische Komponente, welche ein
Silan-modifiziertes organisches 30       Polymer ist, das an seine
Siliziumatome gebundene hydrolysierbare Gruppen besitzt, (b) 0,002 bis 2,0
Gew.-%, bezogen auf das Gewicht der vernetzbaren Komponente, eines
Fluorkoh- lenstoffpolymers und (c) einen Silanolkondensationskatalysator.
35 2. Zusammensetzung nach Anspruch 1, worin das Fluorkohlenstoffpolymer
bei einer Temperatur im Bereich von 100 bis 300 C schmilzt oder erweicht.
3. Zusammensetzung nach Anspruch 1 oder 2, worin das
Fluorkohlenstoffpolymer ein Atomverhaltnis von Fluor zu Kohlenstoff von
mindestens 1:2 besitzt. 40 4. Zusammensetzung nach einem der AnsprUche 1
bis 3, worin das Fluorkohlenstoffpolymer ein Homo- oder Copolymer aus einer
odor mehreren der Verbindungen Vinylidenfluorid, Vinylfluorid,
Chlortrifluo- 



rethylen, Tetrafluorethylen und Hexafluorpropylon ist. 45  5.
Zusammensetzung nach einem der AnsprUche 1 bis 4, worin das
Fluorkohlenstoffpolymer ein Copoly- mer aus Hexafluorpropylen und
Vinylidenfluorid ist. 6. Zusammensetzung nach elnem der vorstehenden
AnsprUche, worin die angewandte Menge an Fluor- kohlenstoffpolymer im
Bereich von 0,03 bis 0,4 Gew.-%, bezogen auf das Gewicht der vernetzbaren
50     Komponente,liegt. 7. Zusammensetzung nach einem der AnsprUche 1 bis
5, worin die Menge des Fluorkohlenstoffpolymers im Bereich von 100 bis 450
ppm, bezogen auf das Gewicht der vernetzbaren Komponente, betr~gt. 55 &
Zusammensetzung nach einem der Ansprlche 1 bis 7, worin das
Silan-modifizierte organische Polymer ein Copolymer ist, welches durch
Copolymerisation einer olefinisch ungesattigten Verbindung mit einer
ungesattigten Silanverbindung, welche hydrolysierbare Gruppen besitzt,
hergestelit wird. 7    *                           .          I
}~~~~~~~~~~~~~~1111111111111111111111111 liii EP0169069B1
*   c   L   M   S   * 9. Zusammensetzung nach einem der AnsprUche 1 bis 7,
worin das Silan-modifizierte organische Polymer V       durch Pfropfen
einer unges~ttigten Silanverbindung, welche hydrolysierbare Silangruppen
enthalt, auf ein organisches Polymer oder Copolymer hergestelit wird,
welches unter Polyethylen oder einem Copolymer aus Ethylen und einem oder
mehreren alpha-Olefinen, Vinylestern, Alkyl(meth)acrylaten, 5
unges~ttigten Nitrilen oder unges~ttigten Estern ausgewAhlt ist. 10.
Zusammensetzung nach Anspruch 8 oder 9, worin die ungesattigte
Silanverbindung von Vinyltrimethox- ysilan, Vinyltriethoxysilan und
Vinyltriacetoxysilan ansgewahit ist. 1o 11. Zusammensetzung nach Anspruch 8
oder 9, worin das Copolymer oder das Pfropfcopolymer 0,1 bis 10 Gew.-% an
copolymerisierten Einheiten der Silanverbindung enthalt. 12. Extrudierter
oder extrusionsbeschichteter Gegenstand, bestehend ans dem Produkt des
Extrudierens und des darauffolgenden thermischen oder chemischen Vernetzens
elner Zusammensetzung nach 15     einem der Anspriche 1 bis 10. 13.
Verfahren zur Herstellung einer vernetzbaren, warmformbaren
Zusammensetzung, umfassend das Zusammenmischen von Komponenten, welche sich
zusammensetzen ans (a) einer vernetzbaren thermoplastischen Komponente,
welche ein Silan-modifiziertes organisches Polymer ist, das an seine
Siliziumatome gebundene hydrolysierbare Gruppen besitt, (b) 0,002 bis 2,0
Gew.-%, bezogen auf das Gewicht der vemetzbaren Komponente, eines Fluorkoh-
lenstoffpolymers und (c) einem Silanolkondensationskatalysator. 26 30 35 40
45 50 55 8    


