
I      0011 455 Lubricant compositition for halogen containing polymers and
a polymer composition from a logen-containing polymer with said lubricant
composition The present invention relates to a lubricant composition (A)
for improving the melt strength and processability of a polymer formed from
at least one halogen-containing ethylenically unsaturated compound and to a
polymer composition .(B) comprising a halogen-containing polymer together
with the lubricant composition (A). The lubricant composition (A) is
intended by its presence to improve the 5 appearance and physical
properties of articles formed, for example by extrusion, from halogen-
containing polymer compositions. It is well known to employ various
additives to modify the properties of halogen-containing polymers,
particularly homopolymers and copolymers of vinyl chloride. Among the most
frequently employed additives are heat stabilizers, lubricants such as
paraffin waxes and esters or salts of fatty 10 acids to improve the flow
properties of the composition and processing aids such as poly-a- meth
,lstyrene and polymethyl methacrylate to increase the melt strength of the
polymer. Melt strength is of particular importance for extrudable
compositions, since it is a prime factor in determining the maximum extent
to which the diameter of a continuous solid extrudate or the wall thickness
of a continuous hollow extrudate such as a pipe can be reduced uniformly in
the absence of breaks and other 15 defects. The melt strength of a polymer
formulation is also a major factor in determining the ease with which, the
initial portion of an extrudate formed from the formulation can be fed by
hand through vacuum sizing tanks, rolls and other equipment required to
shape or otherwise process the polymer formulation before it has completely
solidified. This procedure, referred to in the trade as "stringing up" an
ex ruder, is a required step in many extrusion processes; particularly if
the product is a hollow object 20 such as a tube or pipe. The use of
processing aids is of particular importance for the extrusion of pipe from
vinyl chloride polymer compositions. The resultant higher melt strength
enables the molten pipe to be drawn down to relativeely small wall
thicknesses. The range of wall thicknesses that can be produced without the
necessity of changing the extruder die is significantly increased by
incorporating one of the known 25 processing aids in the polymer
formulation. The use of these processing aids is not without some
disadvantages, however. In addition to significantly increasing the cost of
the polymer formulation, the presence of these processing aids imparts a
brittleness and high gloss level to the final pipe. Oxidized polyolefins
having melt viscosities of less than 300 mPas (centipoises) and a
dicarboxylic acid content of from 20 to 80 weight % have been used to
impart transparency to vinyl chloride 30 polymers. United States Patent
Specification 3,979,347 teaches that this property is characteristic of
oxidation products of ethylene polymers wherein the polymers exhibit a
molecular weight of from 10,000 to 1,000,000. Some of these polymers
exhibit melt viscosities of from 1,000 to 60,000 mPas at [err]. The
oxidized polymer is the only lubricant present in the composition. These
compositions are ot suitable for extrusion because of their high melt
viscosities. The large amount of torque required 35 to process such a
composition is above the operable limit for most extruders  The amount of
electrical current required to. achieve this torque could damage the motor
of the extruder The addition of a paraffin wax or other conventional
lubricant for the purpose of lowering the melt viscosity would decrease the
transparency of the final article, which is contrary to the objectives of
the aforementioned U.S. Patent Specification 3 979 347. DE-A-2814925
teaches the use, inter alia, of oxidised 40 polythylene wax together with
an oxide or hydroxide of specified elements to improve the processability
of vinyl polymers and impart a high level of heat stability: the oxidised
polyethylene waxes exemplified have a melt viscosity at [err] of less than
300 mPas. It is an objective of this invention to increase the melt
strength of compositions containing polymers without imparting undesirable
properties to the final shaped article, particularly the high gloss 45 and
brittleness that are characteristic of conventional processing aids. This
invention provides a lubricant composition (A) for improving the melt
strength and proc essability of a polymer formed from at least one
halogen-containing ethylenically unsaturated compound, the lubricant
composition (A) comprising in combination (1) a heat stabilizer known to be
capable of heat stabilizing the said polymer, (2) an external lubricant for
the said polymer and (3) an 50 Oxidized polymer, wherein at least 50% of
the repeating units are derived from ethylene and any remaining repeating
units are derived from at least one [err]-olefin containing from 3 to 10
carbon atoms, and the oxidized polymer exhibits an acid number of 5 or more
and a melt viscosity of from 1,000 to 60.000 mPas at a temperature of
[err]. The present invention also provides a polymer composition (B)
exhibiting improved melt strength 55 and processability, the polymer
composition (B) comprising a halogen-containing polymer as a major 



component together with the said lubricant composition (A). Preferably the
halogen-containing polymer is chosen from homopolymers of vinyl chloride or
vinylidene chloride and copolymers of vinyl chloride and vinylidene
chloride with one another or with at least one other copolymerizable
unsaturated compound. 60     The especially significant concept which
characterizes the compositions of this invention is the combination of a
conventional external lubricant for halogen-containing polymers such as
polyvinyl chloride and an oxidized homopolymer or copolymer of ethylene
having a melt viscosity of from 1,000 2    0011 455 to 60,000 mPis,
measured at [err], and an acid number of 5 or more. Lower molecular weight
oxidized, polymers do not impart the level of melt strength required for
good drawability of an extrudable composition. Drawability is a measure of
the extent to which the initial wall thickness of a hollow extruded article
such as a pipe or the diameter of a continuous solid extrudate such as a
rod can sbe uniformly reduced without fracture or other defect. The
external lubricant is required to reduce the melt viscosity of the polymer
composition to a level that can be processed in conventional extruders. The
external lubricant used in the present composition can be any of the
conventional "external" lubricants that have heretofore been employed in
compositions containing polyvinyl chloride and other halogen-containing
polymers. The lubricants are classified as "external" because they are at
least to partially incompatible with the molten polymer. The lubricant will
therefore migrate to the surface of the molten polymer and form a film
between the polymer and the heated metal surfaces of the extruder, mill or
other equipment used to process the polymer composition. This film
significantly reduces the tendency of the polymer to adhere to these metal
surfaces and degrade. A number of classes of external lubricants suitable
for use in the compositions of this invention are disclosed in articles
that 15 appeared in the June, 1967 issue of the Journal of the Society of
Plastic Engineers and the March, 1972 issue of Polymer Engineering. These
classes of lubricants include paraffin oils, paraffin waxes, liquid and
solid hydrocarbons, non-oxidized polyethylene waxes, montan ester waxes,
lead stearate, mineral oil, 12-hydroxy-stearic acid, ethylene
bis-stearamide and glycol esters of fatty acids that contain from 10 to 20
or more carbon atoms. Other suitable lubricants comprise stearic acid and
the 20 alkaline earth metal salts of carboxylic acids containing from 10 to
20 carbon atoms. Oxidized ethylene polymers containing free or esterified
carboxylic acid residues can be prepared by reacting an ethylene
homopolymer or copolymer with oxygen or an organic peroxide or
hydroperoxide under conditions that produce a polymer exhibiting an acid
number of 5 or more. The melt viscosity of the polymer, which is a function
of molecular weight, must be within the range from 25 1,000 to 60.000 mPas
at a temperature of [err] if the polymer is to be used in the present
compositions. The accompanying examples demonstrate that many oxidized
polyethylenes disclosed in the chemical and patent literature are of
relatively low viscosity and therefore not within the scope of the present
invention, since they will not improve the melt strength of
halogen-containing polymers, particularly polyvinyl chloride. 30     In
order to achieve the desired combination of processability and melt
strength in an extrudable composition the weight ratio of external
lubricant to oxidized ethylene polymer should preferably be from 1:20 to
about 60:1. The relative amounts of lubricant and oxidized polymer that
will provide optimum processability for a given polymer formulation is
dependent upon a number of parameters that include the composition of the
polymer, the method of polymerization (bulk or suspension), the 35
molecular weight of the polymer, the type of extruder or other processing
apparatus and the processing conditions. If there is too little lubricant
present in the final polymer composition, the melt viscosity of the polymer
composition may be too high or the fusion time may be too short. Too short
a fusion time is undesirable for extrudable compositions, since this can
result in prolonged exposure of the polymer melt to elevated temperatures,
resulting in premature degradation. Too high a concentration of 40
lubricant may cause a condition referred to as "plate out". The excess
lubricant rises to the surface of the polymer composition and remains in
contact with the heated wall of the extruder, mill or calendar roll for a
sufficient time to become charred. The char is either carried along with
the molten polymer causing discolouration, or the char may form deposits
along the inner wall or in the die of an extruder, thereby altering the
shape of the extruded article. The amount of external lubricant required
for any 45 given polymer composition that is processed under a specified
set of conditions can readily be determined with a minimum of
experimentation. 



The concentration of oxidized ethylene polymer in a composition containing
polyvinyl chloride or other halogen-containing polymer is preferably from
0.05 to about 2 parts by weight per 100 parts of 50 halogen-containing
polymer. As previously discussed, the amount of external lubricant  is
normally adjusted to achieve the desired melt viscosity without "plate out"
of excess lubricant. The concentration of external lubricant in the final
polymer composition may be from 0.1 to about 3 parts by weight per 100
parts of polymer. The third component of the present compositions is a
conventional heat stabilizer for halogen- 55 containing polymers such as
polyvinyl chloride. The heat stabilizer may be an organotin compound, for
instance one containing at least two bonds between tin and two different
sulphur atoms, the remaining valencies of the tin atom being satisfied by
bonds to carbon atoms of hydrocarbyl groups, or may be an
organosulphur-containing antimony compound. A preferred class of heat
stabilizers includes organotin compounds containing one or two hydrocarbon
groups bonded to tin with at least one of the remaining 60 valencies on the
tin atom being satisfied by a sulphur atom. The sulphur atom can be bonded
to one or two tin atoms and no other atoms. Alternatively, the sulphur atom
can be bonded to tin and a carbon atom that forms part of the hydrocarbon
portion of a mercaptan. mercaptoacid, mercaptoalkanol or an ester derived
from a mercaptoacid and an alcohol or a mercaptoalkanol and a carboxylic
acid. A preferred type of stabilizer contains at least two sulphur atoms
bonded to each tin atom and can be 65 represented by the general formula 3
0011455 [err] 5                                     [err] wherein [err] is
hydrocarbyl containing from 1 to 20 carbon atoms, preferably lower alkyl, A
represents a residue obtained by  removal of a mercapto  (-SH) group from
a mercaptan, mercaptoacid, mercaptoalkanol or an ester derived from a
mercaptoacid or a mercaptoalkanol, and m and n are 10  identical or
different and represent 1 or 2 , A particularly preferred class of
stabilizers is one wherein SA of the foregoing formula represents the
residue of a mercaptoalkanol that is esterified with a dicarboxylic acid
such as adipic or azaleic acid. The second carboxyl group of the
dicarboxylic acid is also esterified with a mercaptoalkanol that is in turn
bonded to a tin atom through sulphur. A representative of this preferred
class of stabilizers exhibits 15 a general formula that can be written as
SR[err] RSnSCH2CH200C 20 S           (CH2[err] [err] 25
SR' wherein R and [err] are each hydrocarbyl, preferably containing from 1
to 20 carbon atoms. A second preferred class of organotin stabilizers
contains only one tin atom per molecule and are derivatives of mercaptoacid
esters. This class of stabilizers includes dibutyltin-S,S'-bis(isooctyI
mer- 30 captoacetate). Other classes or organotin compounds that impart
useful levels of heat stability to halogen- containing polymers can be
represented by the general formulae 0 35 [err]                [err] 0
0                         0      0 40                [err] In the foregoing
general formulae R and [err] are each hydrocarbyl, preferably a monovalent
hydrocarbon radical, (usually alkyl and preferably lower alkyl), and
preferably containing from 1 to 12 carbon atoms, and [err] is an alkylene
radical containing from 2 to 8 carbon atoms. Preferably R is methyl, butyl
or octyl. 45 Preferably R' is isooctyl or lauryl and preferably [err] is
ethylene. The subscript [err] represents 1 or 2. Other classes of compounds
which have been used as heat stabilizers for polyvinyl chloride and other
halogen-containing polymers are organosulphur-containing antimony compounds
such as antimony-[err]-tris(isooctyl mercaptoacetate), and alkaline earth
metal salts of carboxylic acids 



containing from 8 to about 20 carbon atoms, particularly calcium and barium
salts. These salts can be 50 used alone or in combination with salts of the
same carboxylic acids and elements from group lib of the Periodic table,
preferably zinc and cadmium salts. A more complete discussion of suitable
heat stabilizers for vinyl chloride polymers is contained in a. text
entitled "The Stabilization of Polyvinyl Chloride" by F. Chevasaus and R.
de Broutelles. As previously disclosed, the present external lubricants and
oxidized polyolefins should be compatible with 55 most, if not all, of
these conventional heat stabilizers. In addition to the external lubricant,
heat stabilizer and oxidized ethylene polymer the present compositions may
contain one or more additives conventionally employed in mouldable or
extrudable polymer compositions. These additives include fillers such as
alkaline earth metal carbonates (for the polymer composition (B) such
carbonate may be present in an amount of from 2 to 80% based on the 60
weight of the polymer composition (B)), pigments such as titanium dioxide,
processing aids such as homopolymers and copolymers of esters of acrylic
and methacrylic acids, antioxidants such as sterically hindered phenols or
bis-phenols, impact modifiers such as methyl methacrylate-butadiene-styrene
terpolymers and adsorbents such as the alkaline earth metal silicates
and.diatomaceous earth if the composition contains a significant amount of
liquid ingredients. 65     The term "halogen-containing polymer" as
employed in the present specification refers to .
4    0011 455 homopolymers and copolymers prepared by the polymerization of
one or more halogen-containing ethylenically unsaturated compounds. This
class of compounds is exemplified by vinyl chloride and vinylidene
chloride. These halogen-containing compounds can be polymerized
individually, in .     combination with one another or in combination with
one or more non-halogen-containing ethylenically 5 unsaturated compounds.
Examples of suitable non-halogen-containing compounds include vinyl acetate
and esters of ethylenically unsaturated acids such as methyl methacrylate
and ethyl acrylate. The following examples illustrate the invention. All
parts and percentages are by weight unless otherwise stated. The melt
strengths of the formulations described in the following examples were
determined by 10 extruding the formulations in the form of a continuous
pipe using a single-screw extruder (Type 150- 24LH, manufactured by Modern
Plastics Machinery Corporation). The diameter of the screw was 1 + inches
(3.8 cm) and the extruder was equipped with a pipe extrusion head having a
die diameter of 1 inch (2.5 cm). The space between the mandrel and the wall
of the die measured 0.059 inch (0.15 cm). A pipe puller was employed to
control the wall diameter of the pipe. When the temperatures in the is
various zones of the extruder reached the values specified in the example,
the wall thickness of the extruded pipe was reduced by gradually increasing
the speed of the pipe puller while the extrusion rate was maintained
constant. A conventional vacuum sizing tank was located between the
extruder and the pipe puller. The melt strength of the polymer formulation
can be determined by measuring the minimum wall 20 thickness that can be
achieved without tearing apart of the pipe. This property is conventionally
referred to as "draw down" and is calculated using the following equation:
% draw down=(d-t)/dx100 25 wherein d is the width of the die orifice, in
inches. and t is the minimum wall thickness (in inches) that can be
achieved without rupturing the pipe wall. Example 1 The formulation
evaluated for melt strength contained 100 parts of a pipe grade vinyl
chloride homopolymer exhibiting an inherent viscosity of 0.94, 3.0 parts
calcium carbonate, 1.0 part titanium dioxide, 0.4 part
dibutyltin-SS'-bis(isooctyl mercaptoacetate) as the heat stabilizer, 0.8
part of a paraffin wax exhibiting a melting point of [err] and 0.12 part of
one of six different oxidized polyethylene waxes. The melt viscosities of
these waxes and their acid numbers are listed in the following Table 1
together with the maximum % draw down that could be achieved. The melt
viscosities of the oxidized polyethylenes described in the following
specification were measured at [err] using a Brookfield viscometer equipped
with a number I spindle. The viscosity value of 200 mPas was measured using
a number 3 spindle. The extrusion rate was from 49 to 56 pounds per hour
(22 to 26 kg per hour), the speed of the 40 screw drive was 50 revolutions
per minute (RPM) and the temperatures in the various zones of the 



extruder were as follows: Extruder zone 1       [err] Extruder zone 2
[err] 45                            Extruder zone 3        [err] Gate
[err] Diezone 1             [err] Die zone 2            [err] Polymer temp.
[err] 50 TABLE 1 Melt viscosity mPas    Acid no. % draw down 1000
17         60 55                               1500             18
64 4700            22         71 9000            28         76 15000
16         83 30000            16         90 60 The foregoing data
demonstrate the direct relationship between % draw down and the viscosity
of the oxidized polyethylene. A draw down of less than about 60% is not
considered commercially acceptable. During a similar evaluation using an
oxidized polyethylene having a melt viscosity of 200 mPas at 65 [err]the
maximum % draw down was less than 5%. 5    0011455 Example 2' All of the
formulations evaluated contained 100 parts of a pipe grade vinyl chloride
homopolymer biting an inerent viscosity of 0.94, 3.0 parts calcium
carbonate, 1.0 part titanium dioxide, 0.4 part d -
-butyltin-S,S'-bis{isooctyl mercaptoacetate) as the heat stabilizer, 0.8
part of a paraffin wax having 5 a melting point of 1 65C and 0.21 part of
one of seven different oxidized polyethylenes having a melt viscosity and
acid number listed in Table 2, which also reports the % draw down of the
formulation. The formulations were extruded in the form of a pipe using the
apparatus described in the preceding Example 1 and the following extruder
conditions: Extrusion rate=34  43 pounds/hour (15.5--19.5 kg/hour) 10
Screw drive speed=40 RPM       . Temperatures 'Extruder zone 1       [err]
Extruder zone 2       [err] 15                            Extruder zone 3
1 760C Gate                  1 800C Die zone 1           [err] Die zone 2
1970C Polymer melt          2020C 20 TABLE 2 Melt viscosity - mPas at [err]
Acid no. % draw down 25                               1000          1 7
78 1500          18         82 4700          22         85 9000          28
87 15000          16         90 30                             30000
1 6        91 45000           7         91 The data in Table 2 demonstrate
the surprisingly high maximum % draw down that can be 



achieved using oxidized polyethylene having a melt viscosity that is within
the scope of this invention. 35 The pipe was of acceptable quality and
exhibited unexpectedly smooth and glossy inner and outer walls. Example 3
This example demonstrates that polymer formulations similar to those
disclosed in U.S. Patent 40 Specification 3.979,347 cannot be processed
using conventional extrusion equipment. A formulation containing 100 parts
of a pipe grade vinyl chloride polymer exhibiting an inherent viscosly of
[err] parts Of a conventional sulphur-containinp organotin stabilizer and
2.0 parts of an oxidized polyethylene having a melt viscosity of 7,000 mPas
was placed in the bowl or a "Brabender" torque rheometer. "Brabender' is a
Trade Mark. The bowl was maintained at a 45 temperature of 200C and the
speed of the blades was 60 RPM. -The size of the sample was 62 grams, the
fusion time for the formulation was 0.8 minute and the maximum torque was
3400 metro grams. The fusion time for conventional extrudable formulations
is in a range from 1.7 to 5.0 minutes. A shorter fusion time will cause
degradation and discolouration of the molten polymer resulting from a
prolonged exposure to heat while in the molten state. The maximum torque
value, a measure of the 50 melt viscosity, should be from 1800 to 2500
metre grams. Higher torque values would result in an excessively high
current demand and possible damage to the extruder motor. A pipe prepared
using the formulation described in the first part of this example had very
rough. inner and outer walls and was extremely brittle. The extrusion
conditions were similar to those specified in the preceding Example 2. 55
Example 4 This example demonstrates the effect of the melt viscosity of an
oxidized polyethylene on the fusion time of a polyvinyl chloride
formulation containing a paraffin wax as the external lubricant. The
formulation exhibited the following composition: 65
- ,    1 1 455A Ingredient                                     Parts
Polyvinyl chloride [err]t=0-94)                 100 Titanium dioxide
1.0 5               Calcium carbonate (stearic acid coated)
3.0 Paraffin wax (m.p.=730C)                            0.9 Stabilizer
0.35 Stabilizer composition to Organotin compound'
24.0 Calcium silicate                                    11.0 Bisphenol A
7.0 Calcium carbonate                                   8.0 *A commercially
available sulphur-containing diorganotin heat stabilizer. The foregoing
formulation, in an amount of 105.25 parts by weight, was combined with one
of four different oxidized polyethylenes having melt viscosities (measured
at [err] of from 200 to 245.000 mPas.-The concentration of the oxidized
polyethylene (PE) was varied from 0.1 to 0.8 part by 20 weight. The time
required for a 62 gram sample to fuse was determined using a 'Brabender"
torque rheometer. The bowl of the rheometer was maintained at a temperature
of [err] and the speed of the blades was 60 RPM. The fusion times for the
various samples are recorded in the following table. Concentration     Melt
viscosity                   Fusion of oxidized      of oxidized PE   Acid
no. of     time PE (parts)          [err]         oxidized PE    (minutes)
0.1 (control)           200             16           4.8 0.3 (control)
200             16           5.0 30               0.8 (control)
200             16           6.2 0.1                    7,000            40
3.6 0.3                    7,000            40           1.7 



35               0.8                    7,000            40           1.2
0.1                    9,000            28           3.5 0.3
9,000            28           2.2 0.8                    9,000
28           1.2 0.1                   30,000            18           3.2
0.3    -              30,000            16           2.0 0.3
30,000            16           [err] 45               0.1
45,000             7           3.3 0.3                   45,000
7'          2.3 0.8                  45,000              7           1.3
Unexpectedly the fusion time decreased as the concentration of the oxidized
polymer was 50 increased for those oxidized polymers that are within the
scope of this invention. By contrast, the fusion time of the control
formulations increased with increasing concentration of an oxidized
polyethylene having a melt viscosity of 200 mPas. This indicates that the
high molecular weight oxidized ethylene polymers of this invention function
in a different manner than the low molecular weight materials
conventionally employed to reduce "plate out" of incompatible additives in
formulations containing 55 vinyl chloride polymers. Example 5 This example
demonstrates the increase in maximum draw down and the reduction in fusion
time achieved when one of the present oxidized polyolefins is added to a
formulation conventionally 60 employed for pipe extrusion. The composition
of the formulation was as follows: 65 7    0011455 Ingredient
Parts                        11 Polyvinyl chloride [err]nt .94)
100.0 Titanium dioxide                                     1.0 5
Calcium carbonate (coated with stearic acid)          3.0 Paraffin wax
(m.p.=[err])                            1.1 Oxidized polyethylene (melt
viscosity at [err]=200 mPasl                                   0.15
Processing aid'                                     0.6 10
Calcium stearate                                     0.6 Organotin heat
stabilizer                           0.4 Oxidized polyethylene (melt
viscosity at 1400C-30,000 mPas)*                               0.14 An
acrylic polymer available as "acryloid" K-1 20N from the Rohm and Haas
Company, Philadelphia, Pennsylvania. "Acryloid" is a Trade Mark. *"Not
present in control formulation {X). The speed of the extruder screw drive
was 50 RPM and the temperatures in the various zones of 20 the extruder
were as follows: Formulation     Formulation 1X) (control)      {Y)
Extruder zone 1            [err]          [err] 25                 Extruder
zone 2             [err]           [err] Extruder zone 3            [err]
Gate                       [err] Diezone I                  [err] 30
Diezone2                     [err] Polymer melt               [err] The
maximum % draw down, the appearance of the inner wall of the final pipe and
the fusion time (in minutes) for the two formulations were as follows: 35
Max %     Fusion time     Appearance of Formulation    draw down
(minutes)       inner wall 



(Xl (control)    17%          2       Dull finish, numerous variations in
diameter (Y)             89%           1.5     More glossy finish than {X).
considerably more uniform diameter, only slight waviness" 45      The inner
wall of the pipe obtained from the control formulation (X) had numerous
periodic variations in diameter which had the appearance of waves. The
inner wall of the pipe prepared using formulation (Y) was considerably more
uniform than the pipe prepared from formulation {X} and exhibited a more
glossy appearance. 50  Claims 1. A lubricant composition (A) for improving
the melt strength and processability of a polymer formed from at least one
halogen-containing ethylenically unsaturated compound, the lubricant
composition (A) being characterised in that it comprises in combination (1)
a heat stabilizer known to 56 be capable of heat stabilizing the said
polymer; (2) an external lubricant for the said polymer, and (3) an
oxidized polymer, wherein at least 50% of the repeating units of the
oxidized polymer are derived from ethylene and any remaining units thereof
are derived from at least one [err]-oefin containing from 3 to 10 carbon
atoms, and the oxidized polymer exhibits an acid number of 5 or more and a
melt viscosity of from 1,000 to 60,000 mPas at a temperature of [err] 60
2. A lubricant composition (A) according to Claim 1, wherein the external
lubricant comprises a paraffin wax or an alkaline earth metal salt of a
carboxylic acid containing from 10 to 20 carbon atoms. 3. A lubricant
composition (A) according to Claim 1, wherein the external lubricant
comprises stearic acid. 4. A lubricant composition (A) according to any
preceding claim, wherein the heat stabilizer is an 65 organotin compound or
an organosulphur-containing antimony compound. 8    0011 455 Ingredient
Parts Polyvinyl chloride ([err]0.94)                    100.0 Titanium
dioxide                                     1.0 5               Calcium
carbonate (coated with stearic acid)         3.0 Paraffin wax (m.p.=[err])
1.1 Oxidized polyethylene (melt viscosity at [err]=200 mPas)
0.15 Processing aid                                       0.6 l0
Calcium stearate                                     0.6 Organotin heat
stabilizer                            0.4 Oxidized polyethylene (melt
viscosity at [err]=30,000 mPas)                                0.14 An
acrylic polymer available as   acryloid" K-1 20N from the Rohm and Haas
Company, Philadelphia, Pennsylvania. "Acryloid" is a Trade Mark. "Not
present in control formulation (X). The speed of the extruder screw drive
was 50 RPM and the temperatures in the various zones of 20 the extruder
were as follows: Formulation     Formulation X) (control)       {Y) The
Extruderzone 1              [err] Extruder zone 2             [err]
Extruder zone 3             [err] Gate                       [err] -
Diezone 1               [err] Die3zoner2                  [err] 30  Polymer
melt            [err] The maximum % draw down, the appearance of the inner
wall of the final pipe and the fusion time (in minutes) for the two
formulations were as follows: 



Max %     Fusion time     Appearance of Formulation    draw down
(minutes)       inner wall X) (control)     17%          2       Dull
finish, numerous 40       variations in diameter (Y)             89%
1.5     More glossy finish than {X) - ~  considerably more uniform
diameter. only slight 'waviness" 45      The inner wall of the pipe
obtained from the control formulation (X) had numerous periodic variations
in diameter which had the appearance of waves. The inner wall of the pipe
prepared using formulation (Y) was considerably more uniform than the pipe
prepared from formulation (X) and exhibited a more glossy appearance. 50
Claims 1. A lubricant composition (A) for improving the melt strength and
processability of a polymer formed from at least one halogen-containing
ethylenically unsaturated compound, the lubricant composition (A) being
characterised in that it comprises in combination (1) a heat stabilizer
known to 55 be capable of heat stabilizing the said polymer; (2) an
external lubricant for the said polymer, and (3) an oxidized polymer,
wherein at least 50% of the repeating units of the oxidized polymer are
derived from ethylene and any remaining units thereof are derived from at
least one [err]-olefin containing from 3 to 10 carbon atoms, and the
oxidized polymer exhibits an acid number of 5 or more and a melt viscosity
of from 1,000 to 60,000 mPas at a temperature of [err]. 60     2. A
lubricant composition (A) according to Claim 1. wherein the external
lubricant comprises a paraffin wax or an alkaline earth metal salt of a
carboxylic acid containing from 10 to 20 carbon atoms. 3. A lubricant
composition (A) according to Claim 1, wherein the external lubricant
comprises stearic acid. 4. A lubricant composition (A) according to any
preceding claim, wherein the heat stabilizer is an 65 organotin compound or
an organosulphur-containing antimony compound. 8    5. A lubricant
composition (A) according to Claim 4, wherein the said organotin compound
contains at least two bonds between tin and two different sulphur atoms,
the remaining valencies of the tin atom being satisfied by bonds to carbon
atoms of hydrocarbyl groups. 6. A lubricant composition (A) according to
Claim 4, wherein the said organotin compound 5 contains one tin atom per
molecule and is represented by a general formula chosen from 10
.E [err] 0      0                        0      0 [err] 15 wherein [err]
are each hydrocarbyl. [err] is alkylene and contains from 2 to 8 carbon
atoms and p is 1 or 2. 7. A lubricant composition (A) according to Claim 6,
wherein [err] are lower alkyl. 8. A lubricant composition (A) according to
Claim 5. wherein the said organotin compound is represented by the general
formula 20 [err] 25                                   [err] wherein [err]
is hydrocarbyl and contains from 1 to 20 carbon atoms, A represents a
residue obtained by removal of a mercapto (-SH) group from a mercaptan,
mercaptoacid, mercaptoalkanol or an ester derived from a mercaptoacid or a
mercaptoalkanol, and m and n are identical or different and represent 30 1
or 2. 9. A lubricant composition (A) according to Claim 8, wherein R. is
lower alkyl. 10. A lubricant composition (A) according to Claim 5, wherein
the said organotin compound is represented by the general formula 36
[err] RSnSCH2CH200C S 



40 [err] SR' 45 wherein [err] are hydrocarbyl. 11. A lubricant composition
(A) according to any preceding claim, wherein the said oxidized polymer is
an oxidized polyethylene. 12. A lubricant composition (A) according to any
preceding claim, which contains an alkaline earth metal carbonate as a
filler. 50      13. A polymer composition (B) exhibiting improved melt
strength and processability, the polymer composition (B) being
characterised in that it comprises a halogen-containing polymer as a major
component together with the lubricant composition (A) as defined in any
preceding claim. 14. A polymer composition (B) according to Claim 13,
wherein the halogen-containing polymer is chosen from homopolymers of vinyl
chloride or vinylidene chloride and copolymers of vinyl chloride and 55
vinylidene chloride with one another or with at least one other
copolymerizable unsaturated compound. 15. A polymer composition (B)
according to Claim 13 or Claim 14, wherein the lubricant composition (A) is
as defined in Claim 12, the carbonate being present in an amount [err] from
2 to 80% based on the weight of the polymer composition (B). 60
Patentanspruche 1. Schmiermittelzusammensetzung (A) zur Verbesserung der
Schmelzfestigkeit und Verarbeit- barkeit eines Polymers, das aus wenigstens
einer halogenhaltigen, athylenisch ungessttigten Ver- bindung hergestellt
ist, wobei die Schmeiermittelzusammensetzung (A) dadurch gekennzeichnet
ist, 65 daM sie in Kombination (1) ein Wirmestabilisierungsmittel, das fOr
die WArmestabilisierung des 9 L    0011455 genannten Polymers geeignet ist;
(2) ein auBeres Schmiermittel fOr das genannte Polymer und (3) ein
oxydiertes Polymer enthalt, worin wenigstens 50% der wiederkehrenden
Einheiten des oxydierten Polymers von Athylen abgeleitst sind und die
gegebenenfalls verbleibenden Einheiten desselben von mindestens einem
a-Olefin mit 3-10 C-Atomen abgeleitet sind und des oxydierte Polymer eine 5
Saurezahl von 5 oder daruber und eine SchmeizvlskositAt von 1.000-60.000
mPas bei einer Temperatur von 140C aufweist. 2.
Schmiermittelzusammensetzung (A) nach Anspruch 1. dadurch gekennzeichnet,
daB das auIere Schmiermittel ein Paraffinwachs oder ein Erdalkalimetallsalz
einer Carbonsaure mit 10-20 C- Atomen enthalt. 10     3.
Schmiermittelzusammensetzung (A) nach Anspruch 1, dadurch gekennzeichnet,
daB das auBere Schmiermittel Stearinsiure enthalt. 4.
Schmiermittelzusammensetzung (A) nach einem der vorhergehenden AnsprOche,
dadurch gekennzeichnet, daB  als Whrmestabilisierungsmittel elne
Organozinnverbindung  oder eine organoschwefelhaltige Antimonverbindung
eingesetzt wird. t5    .5. Schmiermittelzusammensetzung (A) nach Anspruch
4. dedurch gekennzeichnet, dam die Organozinnverbindung wenigstens zwei
Bindungen zwischen Zinn und zwei verschiedenen Schwefel- atomen aufweist
und daB die verbleibenden Wertigkeiten des Atoms durch die Bindungen an die
Kohlenstoffatome von Hydrocarbylgruppen abgesbttigt sind. 6.
Schrnaerrnittelzusamnmensetzung (A) nach Anspruch 4, dadtirch
gekennzeichnet. dat dics 20 genannte Organozinnverbindung ein Zinnatom pro
Molekul enthilt und durch eine der folgenden allgemeinsn Formeln 0.
0 [err] [err] [err] dargestellt werden kann, worin R und [err] jeweils
Hydrocarbyl bedeuten, [err] fOr Alkylen steht und 2-8 C-Atome enthilt und p
1 oder 2 bedeutet. 7. Schmiermittelzusammensetzung (A) nach Anspruch 6,
dadurch gekennzeichnet[err] jeweils Niederalkyl bedeuten. 35   .
Schmiermittelzusamemensetzung (A) nach Anspruch 5, dadurch gekennzeichnet,
daB die 



genannte Organozinnverbindung die allgemeine Formel 40  .                .
[err] aufweist, worin [err] fur ein Hydrocarbyl mit 1-20 C-Atomen steht, A
einen Rest bedeutet, der durch Entfernen einer Mercapto(-SH)-Gruppe aus
einem Mercaptan, einer Mercaptosaure oder einem von einer Mercaptosiure
oder elnem Mercaptoalkanol abgeleiteten Ester erhalten wurde und m und n
gleich oder verschieden sind un 1 oder 2 bedeuten. 9.
Schmiermittelzusammensetzung (A) nach Anspruch 8, dadurch gekennzeichnet,
[err] fur ein Niederalkyl steht. 10. Schmiermittelzusammensetzung (A) nach
Anspruch 5, dadurch gekennzeichnet, daB die genannte Organozinnverbindung
die aligerneine Formel [err] 55 [err] S          (CH2)4 [err] aufweist,
worin R und [err] Hydrocarbyl bedeuten. 66     11.
Schmiermittelzusammensetzung (A) nach einem der vorhergehennden AnsprOche,
dadurch ,u        gekennzeichnet, daB als oxydiertes Polymer ein oxydiertes
Polyathylen eingesetzt wird. 10    0011 455 12.
Schmiermittelzusammensetzung (A) nach einem der vottergehenden Anspruche,
dadurch -kennzeichnet, daB sie ein Erdalkalimetallcarbonat als Fullmittel
enthilt. 13. Polymerzusammensetzung (B) mit verbesserter Schemlzfestigkeit
und Verarbeitbarkeit. dadurch gekennzoichnet, daB sie als Hauptbestandteil
ein halogenhaltiges Polymer zusammen mit der 5
Schmiermittelzusammensetzunrg (A) nach einem der vorhergehenden Anspruche
enthilt. 14. Polymerzusamme'nsetzung (B) nach Anspruch 13, dadurch
gekennzeichnet, daB das halogenhaltige Polymer aus den Homopolymeoren von
Vinyichlorid oder Vinylidenchlorid und den Copolymeren von Vinylchlorid und
Vinylidenchrid miteinander oder mit wenigstens ainer anderen
copolymerisierbaren ungesAttigten Verbindung ausgewihit ist. to     15.
Polymerzusammensetzung (B) nach Anspruch 13 oder 14. dadurch
gekennzeichnet. dal3 als Schmiermittelzusammensetzung (A) die in Anspruch
12 definierte eingesetzt wird und das das Carbonat in einer Menge von 2-80%
bezogen auf das Gewicht der Polymerzusammensetzung (B) vorliegt. 'I
Revendications *        1. Composition lubrifiante (A) pour am6liorer la
resistance a l-'tat fondu et l'aptitude au traite- ment d'un polymere formd
d'au moins un compos6 A insaturation 6thyltnique contenant un halogbne, Ia
composition lubrifiante (A) 6tant caracterisee en co qu'ell comprend en
combinaison (1) un stabili- 20 sant A Ia chaleur connu comme pouvant
stabiliser, a la chaleur, ledit polymere; (2) un lubrifiant exteme- dudit
polymbre, et (3) un polymere oxyde, od au moins 50%, des unit~s recurrentes
du polymere oxyde sont d6rivees de l'ethylene et toutes les unit6s
restantes sont d6rivfes d'au moins une a-ol6fine contenant de 3 a 10 atomes
de carbono, et Io polymere oxydi presente un indice d'acide de 5 ou plus et
une viscosite A l'6tat fondue de 1.000 a 60.000 mPas a une temp6rature de
140C. 25.   2. Composition lubrifianto (A) selon la revendication 1, od le
lubriflant externe comprend une cire de paraffino ou un sel d'un m6tal
alcalino-terroux d'un carboxylique contenant de 10 A 20 atomes de carbone.
3. Composition lubrifiante (A) selon la revendication 1, ob le lubriflant
exteme comprend de I'acide st6arique. 30     4. Composition lubrifiante (A)
selon rune quelconque des revendications precedentes, od le stabilisant A
la chalour est un compos6 d'organo-6tain ou un compose d'antimoine
contenant de ,'organo-soufre. 5. Composition lubrifiante (A) selon la
revendication 4, oc ledit compos6 d'organo-6tain oontient.. au moins deux
liaisons entre l'6tain et deux stomes diff6rentes de soufre, les valences
restantes de 35 'atome d'6tain 6tant satisfaites par des laisons. aux
atomes de carbone des groupes hydrocarbyleo: 6. Composition lubrifiante (A)
selon lt revendication 4, oO ledit compose d'organo- tain contient 



un atome d'tain par molecule et est repr6sent6 par une formula generale
choisie parmi: _ 0                            Q 40 [err] [err] 46
[err] ou [err] sont chacun un hydrocarbyle, RI est un alcoylene et contient
de 2 A 8 atomes de carbone et p est 1 ou 2. 7. Composition lubriflante (A)
selon la revendication 6, [err] sont un alcoyle inferier. 8. Composition
lubriflante (A) selon la revendication 5, oO ledit compose d'organo-6tain
est repr6- sente par la formule gdenerale [err] 55              .
[err] 60 o R, est hydrocarbyle et contient de 1 A 20 atomes de carbone, A
represente un r6sidu obtenu par enldvement d'un groupe mercapto(-SH) d'un
mercaptan, mercaptoacide, mercaptoalcanol ou un ester ddriv6 d'un
mercaptoacide ou d'un mercaptoalcanol et m et n sont identiques ou
diff6rents et repre- sentent 1 ou 2. 9. Composition lubrifiante (A) selon
la revendication 8, oo R, est un alcoyle inf~rieur. 10. Composition
lubriflante (A) selon la revendication 5, 00 ledit compos6 d'organo-6taifn
est represent6 par In formule gen6rale    00 11 455 SR' RSnSCH2CH200C 5
S           (CH2)4 [err] SW 10 o  R et RI sont hydrocarbyles. 11.
Composition lubrifiante (A) selon l'une quelconque des revendications
precddentes, ob ledit polymere oxyd6 est un polyethylene oxyde. 12.
Composition lubrifiante (A) selon l'une quelconque des revendications
pr6cedentes qui contient un carbonate d'un m6tal alcalino-terreux comme
charge. 13. Composition d'un polymere (B) orhsentant une meilleure
rfsistance a l'6tat fondu et une meilleure aptitude au traitement. 1a
composition du polymbre etant caract6ris6e en ce qu'elle comprend un
polymere contenant un halogene comme composant majeur avec la composition
lubrifiante (A) telile que definle sekon les revendications qui prdcedent.
20      14. Composition d'un polymere (B) selon Is revendication 13. ob le
polymere contenant un halogene est choisi parmi des homopolymeres de
chlorure de vinyle ou chlorure de vinylidene et copolymeres de chlorure de
vinyle et chlorure de vinylidene les uns avec les autres ou avec au moins
un autre compose insature copolym~risable. 15. Composition d'un polymere
(B) selon la revendication 13 ou la revendication 14. ob le 25 composition
lubrifiante (A) est telle que definie a 18 revendication 12. le carbonate
etant present en une quantitA de 2 A 80% en se basant sur le poids de le
composition .du polymere (B). 30 35 40 45 50 55 60 65 12    


