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ONE OR. MORE LUBRICATING ADDI TI VES The invention rel at'es to céﬁblyner
c¢onposi tions conpri’sing a major anobunt of a copol yner of carbon nonoxi de
with one or nore ethylenically unsaturated conpounds and a 6@T?hﬁﬁhqf of
one or nore |ubricating additives. Copol yners of carbon nonoxi de and
one or nore ethylenically unsaturated conpounds are known. In these

copol ymers the units originating from carbon nonoxi de substant TalB¢4 SIN
alternate with the units originating fromthe ethylenically unsaturated
conmpounds. I n copolyners, wherein the units origlnatlng fromethylenically
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B, ...), the carbon nonoxi dgNRr ORI MORE NDUBRItATaNEEADBE @ IWREN UNits
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comprising a major amount of a copolymer of carbon
monoxide with one or more ethylenically unsaturated
compounds and a minor amount of one or more lubricating
additives. '

Copolymers of carbon monoxide and one or more
ethylenically unsaturated compounds are known. In these
copolymers the units originating from carbon monoxide
substantially alternate with the units originating from
the ethylenically unsaturated compounds. In copolymers,
wherein the units originating from ethylenically
unsaturated compounds are derived from different
unsaturated compounds (A, B, ...), the carbon monoxide
originating units alternate with units originatihg from
A, B, .... such that usually among the units origindting
from ethylenically unsaturated compounds the units
derived from A, B, ... etc. are randomly distributed. The
copolymers may be prepared by one of the methods
described in the art. These methods generally consist of
reacting the monomers i.e., carbon monoxide and the
ethylenically unsaturated compound(s), under
polymerization conditions in the presence of a suitable
catalyst. |

A convenient preparation method is described in
EP-A-181014. According to this method the monomers are
copolymerized in the presence of a catalyst comprising a
Group VIII metal selected from palladium, cobalt and
nickel, preferably palladium, an anion of a carboxylic
acid with a pKa lower than 2 and a bidentate ligand
cbmprising two phosphorus, arsenic or antimony atoms. The
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val ue for manysphere. Typically the copolymers are semicyrstalline
materials and have a high melting point, usually of
200 °C or more. Although this is of wvalue for many
applications such as the aforesaid production of shaped
articles and car parts, in some instances the high
melting point of the copolymers forms a complication.
It will be appreciated that during melt processing of
the copolymers, e.g. for fibre or sheet applications, and
for injection moulding applications, the copolymers have
to be subjected to high temperatures in view of their
high melting points. At these high temperatures, the melt
tends to become sticky and hence will adhere strongly to
the surfaces of the equipment thus adversely affecting
the processability of the melt. At the said high
- temperatures, chemical changes may occur to an extent
which is no longer negligible, causing cross-linking and
formation of degradation products. These have generally a
negative effect on the physical and mechanical properties
of the melt. For example in melt extrusion the said
chemical changes will result in a substantial increase in
viscosity, as a function of residence time. The removal
of built-up heat will become more difficult and a
reduction in melt stability usually occurs.
Various attempts have been made with the purpése of
'improving the melt flow properties of the copolymers.
‘Thus it has been proposed to add one or more stabilizers
to the melt in order to reduce in the final product
formation of amorphous polymer material and to minimize a
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each R, 1ndependently, represents a monovalent

hydrocarbyl radical having 5 to 30 carbon atoms which is
attached to a polar group. Examples of suitable
rep;eSentatives of this class of lubricating additives
are N,N'-bisamides of ethylene diamines, glycerol 1,3-
diesters, glycerol triesters and diesters of 2,2-bis(4'-
hydroxyphenyl)propane.

Lubricating additives of the aforesaid class come
into the category of internal lubricants, i.e. lubricants
with a high degree of compatibility with the molecules in
the melt and which, owing to their lubricating
properties, reduce the friction within the melt and
reduce the viscosity increase when the melt is held under
shear, e.g. during melt extrusion. _

It has also been tried to improve the melt flow

- properties of the copolymers by addition of an external
lubricating additive, i.e. a compound which is frequently
understood to be to a much lesser degree compatible with
the melt, but which has lubricating properties at the
interface of the melt and the (metal) surfaces of the
processing equipment. However, these trials have been
unsuccesful. As it appeared, the addition of compounds,
known for polyolefins as suitable external lubricating
additives, e.g. waxes, does not have ény favourable
effect on the melt flow properties of the copolymer melts
of the present application. Although a certain slip
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(metal) surfaces (ﬁTﬁénanventlon relates to copolymer compositions
comprising a copolymer of carbon monoxide and one or more
ethylenically unsaturated compdunds and less than 16% W,
based on the weight of the composition, of one or more
additives having an average molecular ﬁeight of at least
500 and selected from oxidized polyolefins and copolymers
of olefins and unsaturated esters. ' |

The additives of this invention act as external

lubricating additives in the copolymers of carbon
monoxide and ethylenically unsaturated compounds.

This find is surprising as similar compositions of
copolymers of carbon monoxide and ethylenically
unsaturated compounds and copolymers of ethene and
unsaturated carboxylic acids can be used for coating of
metal objects by flame-spraying (cf. EP-A-339472),
implying good adhesion between the metal surface and
these compositions.

Although there is no strict upper limit for the
molecular weight of the lubricating additives of the
invention, it will be clear that the handling of an
additive and, in particular, its inéorporation into the
copolymer composition, will be more difficult if the
additive chosen has an extremely high molecular weight.
Preference is therefore given to lubricating additives of
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processi ng equi pnent. However, these trials have been unsuccesful. As it
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addi tives havi ﬂ@rmna\aém@e mltéwlc&ame.u gﬁneﬁﬁrad:tlyédm amount of polar
groups per molecule is selected such that the oxygen
content in the lubricating additive is less than 25% by
weight, suitably at least 0.2% by welght, in particular
between 0.5 and 10% by weight.

- In one embodiment of the invention the compounds to
be incorporated in the copolymer compositions are
polyolefins, such as polyethene and polypropene, modified
by oxidizing, whereby some chain-scission may occur and
smaller molecules having one or more oxygen containing
end groups may be formed. Preferred compounds consist of
commercially available oxidized polyclefins, in
particular an oxidized polyethene having a molecular
weight of 6000 and an acid number of 16 mg KOH/g. In
another embodiment of the invention the lubricating
additives comprise copolymers of olefins such as ethene
and unsaturated esters, such as vinylacetate. A suitable
example is a commercially available copolymer of 90 %w
ethene with 10 %w of vinyl acetate, the copolymer having
a molecular weight of 6500. ' '

It has moreover been found that a further improvement
in melt flow properties of the compositiohs_of the
invention is achieved by the additional presence in the
compositions of one or more internal lubricating
additives. Surprisingly the resulting improvement
considerably exceeds the combined improvements observed
when either the external or the internal lubricating
additive is solely incorporated in the composition.
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from 5 to 30 carbon atoms and n is 2, or 4. Preferred
internal lubricating additives are compounds of the
-aforesaid formulae wherein Y represents an n valent
alkylradical having up to 4 carbon atoms, R' is hydrogen,
R represents a substituted or non-substituted alkylgroup
having from 8 to 20 carbon atoms and up to two
ethylenically unsaturated linkages and n is 2 or 3. -
Typical examples of suitable internal lubricating
additives are N,N'—dilinoleylsuccinamidé,_N,N'-dimethyl—
N,N'-dimyristoyltrimethylene~-diamine, N,N'-diethyl-N,N'-
dioleoyltetramethylenediamine, N,N'-dipalmityl-
succinamide, N,N'-dimethyl-N,N'-dicetyl-succihamide,
N,N'-dilauroyl-trimethylenediamine and N,N'-distearoyl-
ethylenediamine. A significant synergistic effect on the
" melt flow properties, in particulér as regards a
reduction in viscosity without adverse effect on the melt
stability, has been observed when the copolymer
compositions of the invention comprise N,N'-~distearoyl-
ethylenediamine. | '
Another suitable additional lubricating additive is
hydrated recinusoil, having a molecular weight of 938.
This additional additive is in particular recommended, if
‘'the composition comprises also one or more pigments.
The amount of external lubricating additives in the
~ compositions is less than 10 %w, based on the weight of
the composition. If an internal additive is also present,
the total amount of external and internal lubricating
additives is typically less than 10% based on the weight
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I ncor por at ed i 12 tSredicaaijogighenols, copolymers of ethylene and acrylic
acid or methacrylic acid, aromatic amines, for example
4,4'-bisbenzyl diphenylamine or aluminium hydroxides, for
example bayerite. Moreover, the compositions may comprise

one or more pigments, the presence of which may be
desirable for specific applications, for éxample
automotive parts.

The invention also relates to a method for improving
the flow properties of copolymérs of carbon monoxide with
one or more ethylenically unsaturated compounds,
comprising the addition of one or more external
lubricating additives of this invention in a quantity of
less than 10 %w, based on the weight of the resulting
composition, and optionally also of one or more internal
lubricating additives.

The external lubricating additive(s) may be
introduced into the melt processing equipment in various

"ways. A convenient procedure comprises admixing the
external lubricatihg additive(s) and, if present, also
the internal lubricating additive(s) with the copolymers
before these are introduced in the processing equipment.
If desired, the lubricating additives may be added to the
copolymers after these have been charged to the
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monoxide, for example unsaturated esters such as vinyl
acetate or allyl acetate. Preferred monomers are
unsaturated hydrocarbons. Suitable unsaturated
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hydrocarbons include lower olefins such as ethene,
propene, butene-1, aromatic compounds such as styrene and
alpha-methylstyrene and cyclic olefins such as
cyclopentene. In particular preférred are ethene and a
mixture of ethene and propene. From these monomers (by
reaction with carbon monoxide), ethene/carbon monoxide
copolymers and ethene/propene/carbon monoxide
terpolymers, respectively, are prepared. As has been
explained above, in the said ethene/carbon monoxide
copolymers the units originating from carbon monoxide
substantially alternate with those originating from
ethene and in the said ethene/propene/carbon monoxide
terpolymers the units originating from carbon monoxide
substantially alternate with the - randomly distributed_-
units originating from ethene and propene.

Typically the copolymers participafing in the
éompositions of the invention, have a relatively high
intrinsic viscosity, or limiting viscosity number (LVN).
Preferred compositions comprise copolymers of which the
LVN is in the range of 1.0 and 2.5 dl/g, measured at
60 °C in m-cresol. ' .

The bulk density of the copolymers preseht in the
compositions is not critical, but for most applications
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been observed when the copol yner conpositions of the invention conprise
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in the range 0% 5 E 3% nost preferably in the range of 0.1 to 1% on
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such as additi wde form of a powder, having a melting point of 220 °C
and a limiting viscosity number (LVN) of 1.8 dl/g
(measured in m-cresol at 60 °C), 0.5% by weight of an
anti-oxidant (2.6-di-t.butyl-4-methylphenol) and 0.5% by
weight of the lubricating additive(s) to be investigated.
The equipment used was a commercial torquelrheometer
with mixing head, equipped with roller blades. This is a
well-known instrument for measuring'the torque, necessary
to apply a constant shear regime in a thermdstatically
heated mixing chamber. An amount of 55 grammes of the
copolymer composition was charged to the mixing chamber
of the rheometer. The spindle speed was set at 50 rpm,
the temperature of the mixing chamber at 240 °C.
Measurements were made of the initial torque increase
(slope) which is indicative of the cross-linking rate, of
the time to maximum torque which is proportional to the
degradation time, of the maximum attainable torque level
which relates to the friction between the copolymer,'the
maximum temperature measured in the melt, indicating the
heat generated, and the inner surface of the equipment
and of the polymer adhesion on the rotor blades, showing
whether or not effective prevention of sticking has been
achieved. .
The results obtained are represented in Table 1.
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* not according to the invention.

A: a commercially available amide wax of the bis-
stearoyl-ethylenediamine type with an acid value of
6 mg KOH/g.

l: a commercially available polar polyethylene wax with
an average molecular weight of 6000 and an acid value of
16 mg KOH/g (ASTM-D1386).

2: a commercially available copolymer of ethene with

10 %w vinyl acetate, with an average molecular weight of
6500. _ |

'3: 0.5 3w of 1 and 0.5 %w of A.

4: 0.5 %w of 2 and 0.5 %w of A.
Example 2

Melt processability of a carbon monokide/ethene/
propene. copolymer composition was further investigated in
an extrusiometer. Compositions as described in Example 1
were used, the amount of.each lubricating additive
however being 0.25% w instead of 0.5% w. The equipment
used was a single screw extruder having a diameter (D) of
19 mm and a length of 25D and equipped with a mixing -
chamber. '

Temperature settings, from mixing chamber to die,

This Sheet Has Been Replaced
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-8- processing equi pnent. The conpositions of the invention conprise a
maj or anmount of copol ymers of carbon nonoxi de and one or nore ethylenically
unsat urat ed conpounds. As ethyl enically unsaturated conpounds are in
particul ar recommended conpounds consi sting exclusively of carbon and
hydrogen. If desired ethylenically unsat ura ed conmpounds which in addition
conpri se one or nore heteroatons may be us&€d as nononer in the preparation
of copol yners werte 245hor 5hndXe@ieand o2 6% X Ahvp Me aguremendtse Weast aragies e as
vinyl acetate q;al Aesdat t 45 at

hydr ocar bons. %ﬁi%gﬁées unsa%u%té;% \%ér%gsar gongﬁiﬁsc u%%él[@cﬁ/e‘?ﬁblgg'l ne%%uch
as et hene, propheand ¥herpm. aromati ¢ conpounds such as styrene and

al pha- et hyl st yr enen asleeyy P ds e | IiscBaicde ASr&siel toedt fem ddcparti cul ar
preferred are ethene and, a m xture of  ethenge a{Id prqpene.

Fraom t hese
mononers (by r RIERAPH HTh IHPO SRR Lx HRILc R 2/ ReF R Xraetng
copol ynmers and peifsmigricd enl/ tlee bexot roded | clepd Eymet yeempsost ebgrect i vel vy,
are prepared. As h ir oNE,q l.d e rbhon
nonoxi de copol ymer gﬁf{}%t]en %@egr‘:;%ﬂha ilnrb ]?Arporél%gr%gén&m%%%fé 29
substantially alternate with those originating fromethene and in the said
et hene/ propene/ carbon nonoxi de ter pol yngagyheauni ts originating from
carbon nonoxi de substantially alternate—wtir tire - randonmly distributed -

units originating fromethene and propene Typically the copolyners
participating |igctd® speed (rpm) 20 40 60 80 100
Lubricating additive : '
- - 18 26 35 42 47
Ar* 17 23 29 35 42
1 13 20 22 23 27

3! ' 14 18 _22 23 24
The torque values in Nm are shown in Table 2B. '

TABLE 2B
Screw speed (rpm) 20 40 60 80 100
Lubricating additive .
- - | 14 20 33. 42 88
A* 15 17 20 26 35
1 22 27 32 39 37
3° ' 7 8 9 10 11
* not according to the invention |
A': 0.25% w of A (cf Example 1).
1': 0.25% w of 1 ' ~ (cf Example 1).
3': 0.25% wof 1 and 0.25% w of A (cf Example 1).
Example 3

In a capillary rheometer, apparent viscosities were
measured, as a function of shear stress at a temperature
of 240 °C using a lubricating additive free and three
lubricating additive containing carbon monbxide/ethene/



conpositions of the invention, have a relatively high intrinsic viscasity,
or limting viscosity nunber (LVN). Preferred conpositions conprise

copol ymers of which the LVNis in the range of 1.0 and 2.5 dl/g, neasured
at 60 [err]Cin mcresol. '~ The bul k density of the copolyners present in
the conpositions is not critical, but for ggsg applications

-9- copolyners are selected having a bulk déensity of at least 0.2 g/l.

The i nventi on Biriopene iddn@mrewdmpqsid:ifqnsrowm @cannnsaisti@@rfp'l.e n A
copol ymer COMpagd 0N (G5 BBRACS Y Wy AAndidia el e ! rm%] dme of

car bon nonoxi de, ethene and propene in t rmof a po avi ng

nel ti ng poi nt é-fenﬂé‘/[déﬁ“}e(‘}%é'ad:qqsmﬂq]?ﬁg ugedyodin P%&o (q_We%‘i 1.5918
dl/g (neasuredddpﬂpﬂaﬁyugnﬁﬁaﬂaé[gﬁd]ganrélfgﬁﬁécwgnght of an anti - oxi dant

(2.6-di-t.butyl - qﬁ é henol) and $ﬁ%££ﬁﬁ? Q} of the lubricating
additive(s) to be i %g%ﬁ% €fsed was a commerci al
t orque rheoneter w’thlmzvi ng head, equippsS®MWth roller blades. This is a
well-knomm instrunentiﬁ%% neasuring t he torflue, necessary
The standard test procedure was as follows: the
period of thermal conditioning was started 30 seconds
after beginning to £ill the barrel with 15 g of material;
after 4 minutes when the material was considered to be in
thermal equilibrium, the amount of material in the barrel
was reduced to a height of 210'mm above the top of the
capillary; viscosity measurements were made for each
shear rate at a residence time of 5 minutes. Since
degradation of the composition in the melt phase results
in a rise of apparent viscosity as a function of time, a
rise in force is observed as the experiment progreeses.
The force required to calculate the apparent viscosity
and shear stress is therefore taken at a single point in-
the middle of the 5 minutes' period of measurement.
The results, corrected for capillary losses (Bagley
correction) and for non-Newtonian flow in the capillary
(Rabinowitsch correction) are shown in Table 3.

Table 3

Apparent Viscosity at 240 °C (Pa.s)

Shear stress (kPa) Blank A’ 1’ 3!
10 3000 2410 2800 2170
20 : 2210 1920 1580 1240
50 1050 1040 720 . 340

100 700 580 400 250




to apply a constant shear regine in a thernDstatlcaIIy heat ed m xi ng 4
chanber. An ampunt .of 55 grammes of the copolynmer c ge
to the mxi ng—@ha.rIbE‘Me rheoneter. The spindle So&'\\ﬁ;i %@Bg i

rpm the tenperature of the mixing chamber at- 240 [err]C REPLAGERs ur er nts
were made of: t’:tmmmmf,nm i ncrease (iltaoge) which s 1 ndicative of the
cross-1inking m'ﬂm to maxi numTorque which is proportional to
t he degradatlon time! of the wmaxi num attai nabl e torque |evel whil864ec$Eies
to the friction between the copolyner, the nmaxinumtenperature measured in
the melt, indicating the heat generated, and the inner surface of the

equi prrent and of the pol yner adhesion QL el MiSr bl ades, show ng whet her
or not effective prevention of stlcklng has been achi eved. The results
obt ai ned are reprege ented in Table
TABLE 1 | ubritcat (98985 C"t"}H?e“t‘i}mF REPPLESET, B ﬁﬂﬂ%ﬂrﬁﬁ?e%cfaﬁtuve
max. carbbanguonoxirierdrgl one or more ethylenidalllpeunsaturated

level on rOt'%rompounds and less than 10 %w, based on the weight of the
composition, of one or more external lubricating -
additives having an average molecular weight of at least

- 500 and selected from oxidized polyolefins and copolymers
of olefins and unsaturated esters.
2. Compositions as claimed in claim 1, characterized in
that the lubricating additives have an average molecular
weight of less than 10000.
3. Compositions as claimed in claim 1 or 2,
characterized in that the_lubrlcatlng additives have an
average molecular weight in the range of 1000 to 9000.
4. Compositions as claimed in any of claims 1-3,
characterized in that the lubricating additives have an
oxygen content of less than 25% by weight.
5. Compositions as claimed in any of claims 1-4,
characterized in that the lubricating additives comprise
an oxidized polyethylene or a copolymer of ethene with
vinylacetate, in particular a copolymer of ethene with
10 %w vinylacetate.
6. Compositions as claimed in any of claims 1-5,
characterized in that theY'additionally comprise one or
more internal lubricating additives.
7. Compositions as claimed in claim 6, characterized in
that the internal lubricating additives are compounds of
one of the general formulae Y(NR'-C(O)-R), and
Y(C(O)-NR'-R)p wherein Y represents an n valent
élkylradical having up to 4 carbon atoms, R' is hydrogen,
R represents a substituted or non-substituted alkylgroup
having from 8 to 20 carbon atoms and up to two

This Sheet Has Been Replaced
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(N h) (i f’n)\(‘ﬁeLL]\}\n') bl ades 10.8  84.6
263 43.6 //II/”M/ES A 2 T2 16 a2 2doy yes
03.2 252 °* Ilﬁll j !!IA 6.0 |130. 4REPLACED? ‘34 4

no. 4 252 ———rot—aCTUT di Ng
to the invention. : commercially avalla Ie “anmi de wax of the bis-

st ear oyl - et hyl @W%W%%@%QW%@#%&@WW AnG k@ er 3; the

el Ght of | 6000 e S R S R e e s agg el &

wei 0 nd an acjd.val ue

congercially aﬁ%ékﬂﬁ??éiékﬂihﬁﬂeéﬁaqﬁqﬁﬁmavmth 10 %w vi nyl acetate W th

an average nol ecul anmpEing“ttlmfs G lalimdd Sidvamy dfadffrhb I ths If}@VIpf Ab 4: 0.5

%v of 2 and 0. 5,9 | t 0ces il of. a carbon

nonoxi de/ et hene oropene coporgl%4 %el'fza%o%ewéﬁ?tf%\ ér?‘ﬁ %e ul?ﬁ/%%ﬁ'ré%t ed in

an extrusi onet @éddiddnes iptesmntasiniddve |¢mnposnﬁmrml eld imertheseange hef

anount of each d Wy i tjgpg @agggalag; gmg_/vqy ﬁlé%ﬁ%e’%ﬂ ad. of 0.5% .
anete

w. The equi pnent” used was a single screM/e aV|ng r (D) of

19 mmand a | eyt h W&‘Iﬁ}%%cﬁﬁ FPeaingd hll'h aﬁmq@ it
Tenperature seldndifotdridRdN 1 Eh AREtdtaHighount of lubrlcatlng

addltlves present in the compositions, is in the range of
0.1 to 1%, based on the weight of the composition.
10. Compositions as claimed in any of claims 6-9,

characterized in that the molar ratio between the
external and the internal lubricating additives in the
compositions is in the range of 0.05 to 2.2.
11. Compositions as claimed in any of claims 1-10,
characterized in that they comprise a copolymer of carbon
monoxide with ethene, or a terpolymer of carbon monoxide,
ethene and propene, in which copolymer or terpolymer the
‘units originating from carbon monoxide substantially
alternate with the units originating from the
ethylenically unsaturated compounds.
12. Method for improving flow properties of copolymers of
- carbon monoxide with one or more ethylenically
unsaturated compounds, comprising the addition of one or
more external lubricating additives as defined in any of
claims 1-5 in a quantity of less than 10 3w, based on the
weight of the resulting-composition, and optionally also
of one or more internal lubricating additives as defined
in claim 6 or 7.

VM9/T1564FF /\
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- 11 - were 245, 250, 260 and 265 [err]C. Measurenents were nmade. of die
pressures at extruder -screw 35 speeds of 20, 40, 60, 80 and 100 rpm A
I ower pressure increase, resulting fromeach increase in screw speed,

i ndicates a better lubricating performance of the extruded copol yner

conposi tion. The pressure values in bar are shown in Table 2A.

TABLE 2A  Screw speed (rpnm 20 40 60 80 100
Lubricating additive 18 26 B51864 4EN
47 A x 17 23 29 35 42 11

13 20 22 23 27 3 14 18 22
23 24 The torque values in NA & & sh®wA i Trabl e 2B.

TABLE 2B ' :

COPOLYMER COMPOSITIONS COMPRISING A COPOLYMER AND
ONE OR MORE LUBRICATING ADDITIVES

Copolymer compositions comprising a copolymer of
carbon mbnoxide and one or more ethylenically unsaturated
compounds and less than 10 8w, based on the weight of the
composition, of one or more external lubricating _
additives having an average molecular weight of at least
500 and selected from oxidized polyolefins and copolymers
of olefins and unsaturated esters.

VM9/T1864FF



Screw speed (rpm - 20 40 60 80 100 Lubricating

additive ' 14 .20 33 42 88 A *

15 - 17 20 26—35-1". ' ’ 22 27 32
39 37 3' | REPLACEMENT SHEE U 8 Substitute shéét - 251Apfil 1908
accor.ding'to]t TVentrson 1 0. 25% w of A (cf Exampl e
1). 1': 0.25p0 - 18ck Example 1). 3': 0.25% w of 1 and
0.25% w of A} ( fg&ér%ﬂgggla) Bxanmpl e 3 In a capillary rheoneter,
apparent vi sgosiilie: . sbred, as a function of (sfrea : - _
tenperature ¢f 240 [err]C usinp a lubricating additi eTPF§e%fE§I§$@1$EE'@

| ubri cating <Eﬂﬂ1—t-r'v'9f' +re—COMT AT Ng Cas o npngxs de/ et here/.  REPLAGED :

- 12 - propene copol yner- conposi-tioNs.— VI Z.conpositions A, 1 and 3 (of
Exampl e 2). Two capillaries of different |ength/dianmeter ratios were used,
in order td corrGapolymexapotpositions acompahdingr aclcapidlymer of cdrbost er

(rm | RN iU Wi one or more %thylenically unsatifrated compounds and
a minor amount up to less than 10%w, based on the weight of the
composition, of one or more external lubricating additives’
having an average molecular weight of at least 500 and selected
from copolymers of olefins, unsaturated ‘esters and -oxidised
. polyolefins. o e
2. Compositions as claimed in claim 1, characterized in
that the lubricating additives- have an average molécular
weight of less than 10000. )

3. Compositions as claimed in claim 1 or 2,
characterized in that the lubricating additives have an
average molecular weight in the range of 1000 to 9000.
4. Compositions as claimed in any of claims 1-3,
characterized in that the lubricating additives have an
oxygen content of less than 25% by weight. '

5. Compositions as claimed in any of claims 1-4,
characterized in that the lubricating additives comprise
an oxidized polyethylene or a copolymer of ethene with
vinylacetate, in particular a copolymer of ethene with
10 3w ‘vinylacetate. '

6. Compositions as claimed in any of claims 1-5,
characterized in that they additionally comprise one or

‘more internal lubricating additives.

7. Compositions as claimed in claim 6, characterized in
that the internal lubricating additives are compounds of
one of the general formulae Y(NR'-C(0)-R)p and
Y(C(O)-NR'~R) wherein Y represents an n valent
alkylradical having up to 4 carbon atoms, R' is hydrogen,
R represents a substituted or non-substituted alkylgroup
hav:‘_mg from 8 to 20 carbon atoms and up to two

""///ZII/I!////l//III///// R
i



1.26 10. 2 The standard test procedure was as foll ows:
t he period off thermal” conditioning was started 30 seconds after beginning

to’-fill the bammu “"’ﬂ‘ ', materi al ; -after 4 m nutes when the materi al
was consi dered m b&@ equi librium t| Iﬁﬁﬁ Bhar hal i he
barrel was redue¢edect ot elsg of 210 mnabovek%%e QEE gﬁé?ﬂgkg’a'&pﬁﬂ l:!wg;g/h

vi scosity neasurenents were nade for-el8h-shear rate at a residence tine of

5 mnutes. ;?h §end' rayaun%ﬂra% AARKAY el %d @ tilae 2melet 3phene results

inarise 0 ppare scosl t fungt on ti,me, ,a.ris p_force is
observed adntpEnaly %’\%P@é’é‘ﬁs" P&’%&% P&&“Foﬁ gl cul ate the
appar ent Va&ee&a&»ﬁ!&WediIanﬁsm.i S therefore taken at a single point in
t he m ddl egof i 1II7 results,
corrected P(’ir Iéggﬂ% ary &&S 2y 991&{ i L2 v

osses g ey cor ctlon n- Newt oni an
flowin thshaapnuemigze(d?aim taaf gméi g’F&bl e 3.

Iﬁg' ;9 3  additives Wéﬂﬁ i‘ﬂ mlddmpﬁsmr{ﬁr rilsC imPahe) ranger oft r ess
a

2410 25(3@% to ﬁ;,o based on t% we:.g%xt of t‘bfz ﬁ?mb%afé‘f@ 12380
1240 9. Cetpositions asigd@aimed dgu@ny of glaims 1-§40 100
700 5@aractetied in 3{ht the total amount of lubricating
- additives present in the compositions, is in the range of
0.1 to 1%, based on the weight of the composition.
10. Compositions as claimed in any of claims 6-9,
characterized. in that the molar ratio between the
external and the internal 1ubr1cating additives in the
compositions is in the range of 0.05 to 2.2.
11. Compositions as claimed in any of claims 1f10,
characterized in that they comprise a copolymer of carbon
monoxide with ethene, or a terpolymer of carbon monoxide,
ethene and propene, in which copolymer or terpolymer the
units originating from carbon monoxide substantially
alternate with the units originating from the
ethylenically unsaturated compounds.
12, Method for improving flow properties of copolymers of _
carbon monoxide with cne or more ethylenically ' .
unsaturated compounds, comprising the addition of one or
more external lubricating additives as defined in any of
claims 1-5 in a quantity of a minor amount up to less than 103w,
based on the weight of the resulting composition, and optionally
"also of one or more internal lubricating additives as defined in
claim 6 or 7.
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- 13- - CLAI MS 1. Copol yner :
conmposi ti ons conpr|3|no opol ynmer of carbon nonoxi de and one or nore

et hyl eni ca donpounds and” nor nt | ess an
10%w, bas b of the 5 conpositi oﬁuhﬁi"t'eb‘i‘?eg?ﬁet ?éh?l’e}%ﬁl

| ubricati l'ves hfwvi ng an averpge. mol ecul ar wei ght of at |east
500 and sd Sﬁ\/ F{ PIBm|copol ymers of ol efins and .unsaturated esters, and
oxi di sed 0 eflns 2.  Conpositions as cl alLoed io—ctat-m

char act er iz efd_ia— thel | ubricating additives a\I-BSaBHEﬂdiPafggtEN

~nol ecul ar . : oo t han 1Q0Q0a y v & Confosi ti EPLAGEDC] ai m[d in
claim1l or L2 —Characterized in thatrthe rubri cath S have an
aver age nDIecuIar wei ght in the range of 1000 toe 9000. 15 4. Conpositions

as _cI al med i nlany Qdpalymers ¢oBpositiamrconprivioy ia copolymex | afir icaabbng
addi tives hanﬁo@dJTlde andy 9nk8 BP%&H rirxgh‘éﬁ%éfﬁp Wi B¥ated Yomp

Conpositions as clalined In any_o C arac'ﬁé‘rl zeq XL 'fiﬁat the
| ubri cating addHMFe @MOYRS, PR ?Oleé"r’f‘ ('HE’PHI }@awpopﬁ%?@y?’é & Weight,of
of et hene swi ttompositigmnAceifatane i orpmdre:uéntemabpahhmcaaingthdu&t\iwéb

having an average molecular weight of at least 500 and selected
from copolymers of olefins and unsaturated esters, and oxidised
polyolefins. .
2. Compositions as claimed in claim 1, characterxzed in
10 that the lubricating additives have an average molecular
“weight of less than 10000. '
3. Compositions as claimed in claim 1 or 2, _
characterized in that the lubricating additives have an
average molecular weight in the range of 1000 to 9000.
" 15 4. Compositions as claimed in any of claims 1-3,
' characterized in that the lubricating additives have an
oxygen content of less than 25% by weight.
S. Compositions as claimed in any of claims 1-4,
characterized in that the lubricating additives comprise
20 an oxidized polyethylene or a copolymer of ethene with
vinylacetate, in particular a copolymer of ethene with
10 8w ‘'vinylacetate.
6. Compositions as claimed in any of claims 1-5,
characterized in that they additionally comprise one or
25 more internal lubricating additives.
7. Compositions'as claimed in claim 6, characterized in
that the internal lubricating additives are compounds of
one of the general formulae Y(NR'-C(O)-R)p and ' -
Y(C(O)-NR'-R)p wherein Y represents an n valent
30 alkylradical having up to 4 carbon atoms, R' is hydrogen,
R represents a substituted or non-substituted alkylgroup
having from 8 to 20 carbon atoms and up to two

//
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10 %w vi nyl acet ositions as clainmed in any of clains 1-5,

characterized i "Eﬁ%ﬁ”ﬁ"lﬁ% diftionally conprise one or 25 nore internal

dubrieating i tives. 7.} Qonpositions as claimed in claimé, -
characterized ijn 24 AUG1998hg iinternal | ubri Sabstitutadshestved! dugussridBds

of - one off tihe general forjmilae Y(NR -C(O-R[err] and

Y(C(O) NR -R)f € rdpresem & n val ent 30 al kyl radi cal having
up to 4 carbop atons, R _is hydrogenppgie R represents a substituted or
non- substituted al kyl group . havi mg—fTOMNMT8 to 20 carbon atons and up to

t wo =14 - ethylenically unsatyrafed

| i bkages f iSad §1°Pge | phigndb | 40N GAl | B AR | W llymedar ti ul ar
being N, N | St ear llfﬁet hylenedi am ne. 8. Conpositions as clained injany of
claims i- 7adei4é7rlét§ erized in th®@Xthe total anouffoTsue ubmact@trlrﬁd adgli tives

present ih the conpositions, istpgulge range of q_éq,'?élto 3%n R3ee onjthe

wei ght -of {the conposition. 9. Co 05|t|ons Aas claj I n y of clai 1-8,"
character..z.ad_l_n_t_h.a.t_.t_l:{w&a.l_ﬁﬂﬂ' )a) nt of e ' nt in

t he co_rrp_o:;i.tions, is in tilgegangesaf.60. 1 t263% bagPdson the ygd ght of the
compositi R 7.2 116 262  42.4  yes

1 10.8 .88 253 36.8 no

2 | 9.6 93.2 252 . 37.2 no

3 6.0 130.4 252 34.4 no

4 6.0 142.4 252 33.2 no

* not according to the invention.

A: a commercially available amide wax of t@e_bis-
stearoyl-ethylenediamine type with an acid value of

6 mg KOH/g. | T

1l: a commercially available oxidized polyethylene wax with
an average molecular weight of 6000 and an acid value of
16 mg KOH/g (ASTM-D1386).

2: - a commercially avallable copolymer of ethene with

10 %w vinyl acetate, with an average molecular weight of
16500. |

3: 0.5 8w of 1 and 0.5 8w of A.

4: 0.5 %w of 2 and 0.5 %w of A.

Example 2 :
Melt processability of a carbon monoxide/ethene/

propene copolymer composition was further investigated in
an extrusiometer. Compositions as described in Example 1
were used, the amount of each lubricating addltlve
however being 0.25% w instead of 0.5% w. The equlpment
used was a single screw extruder having a diameter (D) of
19 mm and a 1ength of 25D and equipped with a mixing
chamber. _
Temperature settings, from mixing chamber to die,

kY
N



10. Conpositions as clained in any of clains 6-9, characterized in that the
nmol ar ratio between the external and the internal lubricating additives in
the cbnpositi W le 6f 0.05 to 2.2. 11. Conpositions as
clained in a PL&I: Hﬁ%n char act er i zed Sulbpstitute shas -cZﬁrmrug!.tsta1 998
copol yrer of bon nonoxi de |wift h et heneyzoL a terpc

nonoxi de, et

241 AGo#98e | i|n whi ch copol ynmer or 't mer the units
originating fyo E

carbon nonoxi de substantially al teyn "MHH"
originating ffo ,or

- yienical |y unsaturated conmppu
i nproving floj properties of pol yreens 20fx g@rgpon nonoxi de with ofie br nore

et hyl eni cal | y unsat ur at ed corrpounds ,_conprrsrng-the addi tion of one or nore
external lubricating additives as defined in any of-clains 1-5 in a
quantity of almi noFopadymerugompositionsaqoupsisingsadcopolmeneiofhicagbarhe
[ef) ul ting conggﬁbﬂ&m axﬁi‘%r%obtgﬂéfé %&iy&‘én‘i&a!?ﬂ? WisdRirated! 8éMPdunds and
ubricating a |t|ves 5o cLe ; ng ess than 90%,:, based on the weight of the
S composition, of one or wmore external lubricating additives
having an average molecular weight of at least 500 and selected

from copolymers of olefins and unsaturated esters, and oxidised

polyolefins.
2. Compositions as claimed in claim 1, characterzzed in
10 that the lubricating additives have an average molecular
weight of less than 10000. '
3. Compositions as claimed in claim 1 or 2,
characterized in that the lubricating addztlves.have an
average molecular weight in the range of 1000 to 9000.
15 4. Compositions as claimed in any of claims 1-3,
characterized in that the lubricating additives have an
oxygen content of less than 25% by weight.
5. Compositions as claimed in any of claims 1-4,
characterized in that the lubricating additives comprise
20 an oxidized polyethylene or a copolymer of ethene with
vinylacetate, in particular a copolymer of ethene with .
10 8w ‘vinylacetate. _
6. Compositions as claimed in any of claims 1-5,
. characterized in that they additionally comprise one or
25 more internal lubricating additives.
7. Compositions as claimed in claim 6; characterized in
that the internal lubricating additives are compounds of
one of the general formulae Y(NR'-C(O)-R)pn and '
Y(C(O)-NR'-R)p wherein Y represents an n valent
30 alkylradical having up to 4 carbon atoms, R' is hydrogen,
R represents a substituted or non-substituted alkylgroup
having from 8 to 20 carbon atoms and up to two |



