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Various methods for spinning polymer mixtures are known.
Typically, these wmethods focus on increasing the
productivity and profitability of the spinning process Ey
striking a balance between increasing the speed of taking
up the spun varn and the extent of the residual elongation

of the resultant yarn. If the speed of taking up the spun

" yarn is increased then the amount of melt extruded from a

20
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30

spinneret is also increased. However, increasing thé?take
up speed typically enhances the molecular orientation of
the spun yarn which results in a reduction of the residual
elongation of the resultant undrawn yarn. Consequently,
the efficiency of a subsequent drawing or draw texturising
step is reduced as the spun yarn possesses a lower
elongation at break compared to a yarn which is spun at a

lower speed.

Attention has therefore been focussed on spinning

polymeric mixtures (i.e. a polymer and additive polymer)
to form synthetic fibres that possess a higher elongation
at break in the strand at a particular spinning speed
compared to the polymer itself which has not been modified

by the inclusion of an additive polymer. Consequently, a
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CONFI RVATI ON COPY WD 02/ 083787 PCT/ GB02/ 01628 hi gher stretching ratio for
production of the final yarn is said to be possible thereby resulting in a
hi gher pwodaos37g71ty of the spinning unit. It is also recegmicmdoidat the
productivity of the spinning process2depends on other factors such as: the
thermal stability of the polymeric mxture and the resulting yarn; the
availability and cost of the additives; the requirenent for conplex and
expensi ve hi gh speed production facilities; and the ease by which the spun

yarn may be aubhes! artidt aeGendaiyi ¢ e68SHEtaulGRAS e deall 89,890 A
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article. Degradation of the additive polynmer nmay adversely affect the
t her mal @tab?ﬂ"???‘ (gr_qg_uctlon facilities; and the ease by which the
spun yarn may be subjected to secondary processes, such as

drawing and draw texturising.

A particular technical problem associated with processing
15 polymeric mixtures comprising a polymer matrix and a
polymer additive, is the influence of the additive upon
the thermal stability of the polymeric mixture during
processing and the resultant product such as a fibre
product, film or polymeric shaped article. Suitably, the
20 temperature required to melt process the polymer matrix
itself, such that the polymeric mixture has a melt
viscosity which is sufficiently low to permit the mixture
to be processed (e.g. taken up as a fibre or filling a
mould), may be considerably higher than that required to
25 process the additive polymer. Consequently, the additive
polymer may degrade during processing, for example
resulting in the production of volatile species, thereby
lowering the overall efficiency of the process and having
a detrimental effect upon the ultimate end product e.g.
30 varn, film or shaped article. Degradation of the additive
polymer may adversely affect the thermal stability (i.e.

lower the thermal gtability), the mechanical properties



| ower the thermal stability), the nechanical properties WO 02/ 083787
PCT/ (B02/ 01628 and appearance of the polyner m xture and ultimate end
product. Woro2eszspl e, where the polyneric mxture is enpl egadtBM/08628

spi nni ng process, degradation of the additive material may produce a

di scol oured product yarn which may render the yarns sub-standard and/ or
may necessitate correction before dyeing. Mreover, degradation of the
additive polyner may prevent the polyneric m xture from being spun at

enhanced t akgnap sgpredarmd arf idhe pragueed dhanefd Oghd”%(l@ﬂﬁ?tpé’sg‘?ﬁs the

desired elongation at break. Wien the polyneric mxture is enployed in a
film form ngPBPduEBul di ng process, degradation of the additive material may
produce a polyneric m xture which does not have the desired nechanical and
heat resistance properties such that it may be fornmed into a filmor a

shaped articFer eSambablywhelre aver aldlwidmec wpstlid ngsf eppLbheqt har mal -
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decrease 3 n TREBYRY aPFOEREFci dREY2ERLLAR Ofr BBEcRAditévey apseriiplniey

shaped arti %ﬁ&d@é@dléci@ﬂscﬁ%féﬁgaauel&ewn i W?gﬁia% O“?ér?é&%et%%eks

to solve the aforenentioned associ-ated w | yReric xture
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first aspect he present invention provides_a c¢conposition conprising a
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10+ at enhanced take-up speeds and a fibre produced therefrom

may not possess the desired elongation at break. When the

polymeric mixture is employed in a film forming or

moulding process, degradation of the additive material may

produce a polymeric mixture which does not have the

15 desired mechanical and heat resistance properties such

that it may be formed into a film or a shaped article.

Suitably, the overall effect resulting from the thermal-
instability of the additive polymer and/or the polymeric
20 mixture may be a decrease in the overall efficiency of the
product (i.e. yarn, film or shaped article) producing

process.

The present invention therefore seeks to solve the
25 aforementioned problems associated with a - polymeric

mixture comprising a polymer matrix including an additive

polymer.

According to a first aspect, the present invention
30 provides a composition comprising a polymer selected from
~a polyolefin, a polyamide or mixtures thereof, in

admixture with an acrylic polymer additive, wherein:



the shear viscosity of the conposition is less than the shear viscosity of
t he sanme conposition not containing the acrylic polyner; or, the

ext ensi on&lo 02i08378%i ty of the composition is |l ess than thecaxirEnsiasal
viscosity of the sane conposition not4 containing the acrylic polyner
additive; or, both the shear viscosity and extensional viscosity--of the
conposition is less than the shear viscosity and extensional viscosity,
respectively, of the same conposition not containing the acrylic polyner
additive, en red. at an ideptical applied specific shear rate. in
the range of Ogggg%tx}%ﬁﬁfékﬁ.ﬂﬁdé s LR Gt %’%ﬁeSQﬁﬁmﬁ%%%dF?Pons
Such a conpostidaenviscoeieyred the Benei Bahp8EiasohhBoE0BBASHE h9A40ELENE
present invention, By the term "same conposition not containing ?he
acrylic pol erlsedretBer ieO¥ean a substantially identical conposition
of the pres [ ' t .G Lni,ng ot 1 £ .pol yner ditiLye.
Accor di ng tgatée p%f@%l%ggnggbg IQ%%%!%E f%tfhg%per gcé d§l|t%\/$(aﬁlnt|l'%nfgﬁ§rgﬁﬁg
provi ded 5a cigposixticors icorglr | siimgosityol phertisel echred fooamposipdloyol abkn, a
pol yam de or_ mxtures thereof, in "adm xture with an acrylic polyner
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range of SOUURCSIEHOBO01S- 1 tedfer Sbbst arfitial | phehs samsconiigi t i end.

Tnvent on | STSIET T ¢ e SRTEECUl scotPTRoor YAY Vo 037085789 same

PCT/ GB02b016&2fnposition not containing the acrylic polymer additive,
when measured at an identical applied specific shear rate
in the range of 5000 s™ to 500 s under substantially the
same conditions. Such a composition d1s referred to

hereinafter as the composition of the present invention.

15
By the term “same composition not containing the acrylic
polymer additive” we wmean a substantially identical
composition of the present invention not containing the
“acrylic polymer additive.

20

According to a preferred embodiment of the present
invention there is provided a composition comprising a
polymer selected from a polyolefin, a polyamide or
mixtures thereof, in ‘admixture with an acrylic polymer
25 additive, wherein the shear viscosity of the composition
is lower than the shear viscosity of the same composition
in the absence of the acrylic polymer additive when
measured at an applied specific shear rate in the range of
5000 s to 500 s under substantially the same

30 conditions.

Preferably, the shear viscosity of the composition of the

present invention is lower than the shear viscosity of the



pol yner alone (i.e. polyam de or polyolef in or mxtures thereof) in the
absence of the acrylic polyner additive when neasured at an applied
speci fic whaansi’ate in the range of 5000 s-1 to 500 s-1 w®edeEB02/01628
substantially the same conditions. AS8cording an alternative preferred
enbodi nent, of the present invention there is provided a conposition.
conprising a polyner selected froma polyolefin, a to pol yam de or.

m xtures thereof, in adm xture with an acrylic polynmer additive, wherein
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lover than theextenssopal s Vissosody sof theepobyberaakanalli .the podgani de
or polyolefin or mxtures thereof) in the absence of the acrylic polyner
addi ti veSwhepndgs@pred at an applied specific shear rate in the range of
5000 s-1 to 500 s-1 wunder substantially the sane conditions. The
conposition according-to the. present invention seeks to solve the

af or enent i opeddrédhy caln prallexmm tassocimtesfterned h pubydinent xtof esthe
conprising a polynmer patrix, and a Eg%lyner additiyv In_particul ar
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the sanme conposition ™ot containing the acrylic polynmer additive. This in
turn nayopempulyagriet erom\D 040837 PEWEHD2/ Op2gadmixture with an

acrylic polymer additive, wherein  the extensional
viscosity of the composition is lower than the extensional
vigcosity of the same composition in the absence of the
acrylic polymer additive when measured at an applied
15 specific shear rate in the range of 5000 s! to 500 st

under substantially the same conditiomns.

pPreferably, the extensional viscosity of the composition
of the present invention is lower than the -extensional

20 viscosity of the polymer alone (i.e. polyamide or
polyolefin or mixtures thereof) in the absence of the
acrylic polymer additive when measured at an applied
specific shear rate in the range of 5000 s to 500 s’}
under substantially the same conditions.

25 . ‘
The composition according. to the. present invention seeks
to solve the aforementioned technical problems associated
with polymer mixtures comprising a polymer matrix and a
polymer additive. In particular, the composition of the

30 present invention during processing may exhibit a reduced
extensional vigcosity, and/or shear viscosity, in
comparison with the same composition not containing the

acrylic polymer additive. This in turn may permit greater



freedomin processing conditions. Suitably, the processing tenperature of
the conposition of the present invention my be reduced conpared to the
same conpweioziogsrsnot containing the acrylic pol yner addi tCragBROCd28t hat
the conposition of the present inventbon has a sufficiently |ow nelt
viscosity to permt it to be processed into the wultimte end product.
Conveniently, the acrylic polynmer additive may be i nexpensive to produce.
Conveniently, the conposition of the present invention may be formed into

films or mutﬂ@éid&ﬂtQnSEﬁeeéséiﬁg%SﬁgﬁEESn ef Bl,¢LeRLLY- Rr %@%B'sﬁn
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formng or no in rocess, may be attai ned enpl oying the conposition of
the pr esentaéj#faélh‘?? dﬁaY ﬁo%ojrf‘b%?%lﬁ’%‘b%l‘t’% FAPEARE R onposi ti on - not
containing the acrylic polynmer additive. Mreover, the conposition of the
present invention and/or the resultant end product (i.e. fibre, film

shaped 18rti@menigmely t Hehefcompomit haveof ther pmeésstabiihiept Wh0RAH83787

PCT/GBO2/01Q%§ formed into films or moulded. into shaped articles more

efficiently. For example, larger mouldings may be filled,
mouldings having an intricate shape may be moulded with
greater precision and fillers may be included at higher
15 concentrations for a given melt viscosity compared with
the same composition not containing the acrylic polymer
additive. Convéniently, the composition of the present
invention may be spun at increased take-up speeds ‘to
produce a fibre, which typically may have a high
20 elongation at break, compared to the same composition not
including the acrylic polymer additive. Suitably, fibres
produced from the composition of the present invention may

be suitable for stretch texturising.

25 Consequently, an overall increase in efficiency and
productivity of a fibre forming, film forming or moulding
process may be attained employing the composition of the
present invention in comparison to the same composition
not containing the acrylic polymer additive.

30
Moreover, the composition of the present invention and/or
the resultant end product (i.e. fibre, £ilm, shaped

article) formed therefrom may have a thermal stability



that is simlar to that of the same conposition not containing the acrylic
pol ymer additive. Thus thermal degradation of the conposition of the
present iweentsyR7 may be avoi ded during processing, partipcalGzpi@s | ower
processing tenperatures nmay be enployéd. Furthernore, the conposition of
the present invention may be thernoplastically processed under conditions
simlar. to those used for the same conposition not containing the

acrylic polyner additive, thereby negating the need to to nodify equi pment
for pr oc_ess;CHgFt pgscogmfi%f Or}h&f e BresSent | SuROt i inpddi diteh t efgn
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present invention.

By the term ‘“shear viscosity” we include the internal
resistance to flow, such as the ratio of shearing stress
15 to the rate of shear, exhibited by a molten polymer per se
or molten polymeric mixture (i.e. the molten composition
of the present invention). In other words, a molten
polymer or molten polymeric composition having a 1lower
gshear viscosity requires less force per unit .area to cause:
20 two parallel polymer surfaces of unit area and unit
distance apart to move past each other at unit velocity -
-compared to a molten polymer and molten polymeric -
composition, respectively, having a higher shear viscosity

i.e. shear viscosity relates to rotational flow.

25
By the term “extensional viscosity” we include the ability
of a molten polymer per se or molten polymeric mixture
(i.e. the molten composition of the present invention) to
be drawn or pulled apart i.e. a non-rotational flow. In
30 other words, a molten polymer or molten polymeric

composition having a lower extensional viscosity requires
less force to extend the polymer or polymeric composition,

respectively, over a unit length than a molten polymer or



WO 02/ 083787 PCT/ GB02/ 01628 nolten pol ynmeric conposition having a higher
extensional viscosity. Conveniently, the efficiency of a process which is
dependentwoak/oBxast in part, on the extensional viscositypcarcBonieiear
viscosity of a polyner or polyneric @8onposition, such as high speed fibre
spinning, film formng and bl ow noul di ng, may be increased by decreasing

t he extensional viscosity, and/or decreasing the shear viscosity, of the
pol ymer or polymeric conposition, provided that other factors, such as the

thermal stabihbityn @bﬂﬁ%%ﬂ%ﬂy@@%p&%ii@%ﬂ”ﬁéb?n%oﬁffﬁiéﬁgg’éygaﬂgybnal

significantly effected, as is typically the cas conposition of
the present Yh9ep$ibvi: It will be appreciated by those skilled in the art
that the extensional viscosity and shear viscosity of a nolten polyner
per se or nolten polyneric m xture may depend on various factors, such as

t he tenper atCoevehiéhelypl t €hepoleffaici@nciol tan ROl yPBsEEsH Xt ML is
respectively, and_the shear rate applied to the nolten polyner or nolten
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ol ton pol y it B G orpas PETdn S a G < 5K | ST SoRBeN PEARECEmELaSur s,
This is whatthe reaedyidbstaridoality,t henapse Soeiidong” M0 Q2083787
PCT/ GB02/ 01628 , ‘
10  wviscosity, of the polymer or polymeric composition,
provided that other factors, such as the thermal stability
of the polymer or polymeric composition, are not
significantly effected, as is typically the case with the
composition of the present invention.
15
It will be appreciated by those skilled in the art that
the extensional viscosity and shear viscosity of a molten
polymer per se or molten polymeric mixture may depend on
various factors, such as the temperature of the molten -
20 polymer or molten polymeric mixture, respectively, and the
shear rate applied to the molten polymer or molten
polymeric mixture. Consequently, in orxder to make
comparisons between extensional viscosities and shear
viscosities of molten polymers and/or molten polymeric
25 mixtures it is typically necessary to apply a
substantially identical specific shear rate to each of the
molten polymers and/or molten polymeric compositions,
wherein the molten polymers and/or molten polymeric
compositions are at substantially identical temperatures.
30 This is what we mean by ‘“substantially the same

conditions”.



Mor eover, the extensional viscosity and shear viscosity of a nolten

pol ymer or nolten polyneric mxture at a specific applied shear rate nmay
depend onwatvetkss7t he specific applied shear rate is att @cmacBopiec2s

i ncreasi ng or decreasing the shear rate applied to the polymer or polyneric
m xture. Preferably, the specific identical shear rate applied to the

nol ten pol ynmer and/or nolten polyneric conpositions. is to attained in the
same Wanner (i.e. by decreasing or increasing the applied shear rate).

Accor di ngl yyopyotbe, t enm cwhensieasur edsabsayappll ethearderitsccali tyhedr rate
in the range of 5000 s-1 to 500 s-1 under substantially the same , _,
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pol ymer 5 adhei vehepgspgetievePPPLafen &R i &&ft i &9 Y5 ci A% ﬁ?géfme Hte of
| ess than O%iEEH?%.tO 5000 s-1 and greater than or equal to 500 s-1is
applied to each of the conpositions and pol ynmer al one, respectively, and
the tenperature of each of the nolten conpositions and nolten pol yner

| ' bstantjally identical.. Preferably, the | ical if i
Shear rate HEBFFEOTY - eddlt ofPERLENGI CORCCSHBoST 1T CneLOF - nRPAR B0l e

al one, respegti M8hYen Holdidedi Red/ior g teANBIIBMREric SoripdE it iodenis
perform ng conparative neasurenents of extensional viscosity or shear
vi scosity, pbtpanedvellyy GhewosemesIrenarCT/ @BR/ 0128 decréasing  or

increasing the applied shear rate).

Accordingly, by the term “when measured at an applied
identical shear rate in the range of 5000 s™ to 500 st
15 wunder substantially the same conditions” in relation to
extensional viscosity and shear viscosity, .respectively,
we mean the extensional viscosity or shear -viscosity of
the molten composition of the present invention, of the
same molten composition of the present invention not
20 containing the acrylic polymer additive and of the molten
polymer alone in the absence of the acrylic polymer
additive, respectively, when an identical specific shear

! and greater than or

rate of less than or equal to 5000 s
equal to 500 s™* is applied to each of the compositions
25 and polymer alone, respectively, and the temperature of
each of the molten compositions and molten polymer.alone
is substantially identical. Preferably, the identical .
specific shear rate applied to each of the molten
compositions or molten polymer alone, respectively, is

30 attained in the same manner.

Suitably, when performing comparative measurements of

extensional viscosity or shear viscosity, respectively, of



t he conposition of the present invention, the polyner alone in the absence
of the acrylic polyner additive, and the sane conposition of the present

i nvent i onwoaR/08378Nnt ai ni ng the acrylic polyner additive, r@®spacnmwedzg, t hen
these may be neasured at substantialli identical nmelt tenperatures in the
processing range of the polyner itself. The processing range of a given
pol ymer may be regarded as the range between the m ninmumtenperature at

whi ch individual particles of the polyner are fused to together when

subj ected. tgc-heat Bhsti@i8nCosPI Nald Oprefsenteatndadrwbnk 0fhé hepgiojner
matri x, such that the polynmer nmay be processed i.e. the polyner is nolten,

before degepadaki dm dfhe habmengereef habeaRCEddCe PoAbME e fFHEti9ie / 134
ropertie th I . _Typically, £ heqnclyusj f t hving
Dhar e ve' T n e ARbLEPERCHPLER Y sl ey HEbeRat iR ¢ by

additive in present in ron may reduce the

M ni mum pr 0¢es%iaNeidee "peeat Heeyohct hpobphyrerad®t efee abl yespdenipely or mi ng
conparative neasurenents of extensional viscosity, shear_ vjscosit
respecti vel Fhent fhafs mak Rferifafer et %%@‘H&?Sﬁ%’%%@ﬁ&&%?h@gb@% e of
acrylic polx éy#yqﬁ§gz ﬁpetﬁggp%§6dégbfggtrghn esent trwenpbDymand t he
same conposition o e present invention not containing the acrylic

pol yner addiitriged £ .i SThes prdrassimoeequahgeo F30€, aivea ppelerabl ydvesBet han

or equal to 320 even re preferahly |less. than_q q 3L0C.
Preferably,ﬁﬂ%ﬂ#&%ﬁf%?ngﬁﬁ &H&%%ﬁ%kﬁée%e 86 %Eﬁﬁ?ﬁﬁggﬂééﬁ%.oﬁ%|at
viscosity orgshear MSGodtaL | gRsPestdyelyt tiiee nepslymaperatar efugetihe
pol ymer al one, the conposition of the present invention and the sane

conposi thon telgethepr whent Suliatiash FBt ReRh aPhi 1P t e CARMRGTE Pl Gher
addi tive, i%mgﬁﬁ%%ﬁﬁ &£¥K15H éﬁ%ﬁgof§her matrix, such that the polymer
may be processed i.e. the polymer is molten, before
degradation of ‘the polymer has an unacceptable effect on
the properties of the polymer. Typically, the inclusion of
15 the acrylic polymer additive in the composition of the
present invention may reduce the minimum processing

temperature of the polymer.

Preferably, when performing comparative measurements of

20 extensional viscosity or shear viscosity, respectively,
the melt temperature of the  polymer alone in the absence

. of acrylic polymer additive, the composition of the
present invention and the same composition of the present
invention not containing the acrylic polymer additive, is

25 less than or equal to 330°C, more preferably less than or
equal to 320°C, even more preferably less than or equal to
310°C. Preferably, when performing comparative
measurements of extensional viscosity or shear viscosity,
respectively, the melt temperature of the polymer alone,

30 the composition of the present invention and the same
composition of the present invention not containing the
acrylic polymer additive, is greater than or equal to

170°C, more preferably greater than or eqgual  to 190°C,



170C, nore preferably greater than. or equal' to 190C, WO 02/ 083787

PCT/ (B02/ 01628 even nore preferably greater than or equal to 200C, even
nor e prefwpabklog37gr eat er t han or equal to 220C, even nore PoTaiBRRAD2y
greater than or equal to 240C, even ndre greater than or equal to 260C,
nore preferably greater than or equal to 270Ci.e. at or above the
operating tenperature of the process at which the polyneric. conposition
of the present invention and polymer alone is nolten. it will however be

appreciatEdégQﬁth%g ﬁgék%ﬂ%%QQquéé%€¥“Eﬁéﬂ”oﬁr@ﬁﬁayiﬁ@OQbBYC, even
respectively, nay be asured at 1l ower .tenperatures, such as 190C to
210C, providedet paefereblyt @riealt am asstdnregqeait htas22A8C, pEVERe MOfISone

and the conposition_of the present _invention, i h~at

t enper at ur ePrﬁ/BF’éa_gEL@f ePHbT ?rtﬁ&aé}(t &Hsi STHF LV g%%%@ o s%ear tore
viscosity, pegpeeti \@lah 6 lh@apol ydeneakane ndrd hprefbseble @redter
acrylic polyner additive, the conposition of the present invention, and
t he sanes cohbesi tdwnegiiatheto pRddeft + n‘?/enﬁtonoﬁota%@&rﬁ aFRENPRETEEGS 1 i ¢

pol ymer additive_li as (o} . antj.al 1.y { dent i-gal NRRIAtUre in
the range o eE‘?SEa?'Hr Zog,agerrn%lxtfilé p?gégrggf%l ya{g;:?eav;/l&glt?halﬁﬁ%r gcﬁ?'al tlgidZJQOC,
especi al |y abmp288€ionhert titee potesett i icveniesom potly poilyeiexs adefiendd

herein. More preferably, the _extensional vi it . _sh i i
respecti vel Sﬁ,ogément-he Pol yrierllal ohewevRe. %%?rg%‘!? ie%ﬁ%re Letl\é%‘ ggﬁ%ﬁé’"

{ nventi on, - apd HgopsaMey | COBBOSIIoN Ghchie PLEsERL Ly VaRidmL Dtely,

contai ning the acrylic polyner additive is measured at substantially the
sane tenper abyr dod nmehsuradg@tof LATOC tempspetuERsen tHeeh as 190°C "to -

210°C, provided that the material in question, such as the
polymer alone and the composition of the present .

invention, is molten at such a temperature.

15 More preferably, the extensional viscosity or shear
viscosity, respectively, of the polymer alone in the
absence of the acrylic polymer additive, the composition
of the present invention, and the same composition of the
present invention not containing the -acrylic polymer

20 additive is measured at. & substantially identical
temperature in the range of 270°C to 320°C, most
preferably greater than or equal to 290°C, especially at
290°C, when the polymer includes a polyamide as defined
herein.

25
More preferably, the extensional viscosity or shear
viscosity, respectively, of the polymer alone, the-
composition of the present invention, and the same
composition of the present invention not containing the

30 acrylic polymer additive is measured at substantially the
same temperature in the range of 170°C to 230°C, when the
polymer includes a polyolefin as defined herein, most

preferably greater than or equal to 190°C, especially



pol ynmer includes a polyolefin as defined herein, nost preferably greater
than or equal to 190C, especially WO 02/083787 PCT/ GB02/01628 190C, when
t he pol yolefmznsxmenpri ses pol yet hyl ene and at greater thamrCarGBgoad2st o
230C, especially 230C, when the polyw efin conprises polypropyl ene.
Preferably, the identical specific shear rate applied to the conposition
of the present invention, to the polyner alone in the absence of the
acrylic polyner additive, and the sanme conposition of the present

i nvention not _containi the acrylLc_ pol : dit | spectiygl may
be obt ai ned- Y $edW eﬁgqgﬁ% %%g%?y?%%% gﬁ%ﬁ?gaggoégﬁg%tﬁg%ten %%ﬁpégition
and nol ten YP&F ahefeorr eghstt tyebyo°clrepspehighty 2abA€,t whanl cher
value. In other words, when neasuring the extensional viscosity or shear
vi scosity afolyehefénnpespPtiens dPotiRTPPEL®RE i nvention and the pol ymer

al one in the absence of the acrylic polymer, at an applied specific shear
rate of, for exanple, 3000 s-1, then this nay be obtained by initially
appl yi ng a pigherabbgar that ei ddnt il sbectbiposieiaan wite happlégenito

i nvention and polyner, al one,_ for exanple 5000 s-1, an h r j t he
shear rate F%etﬁém@€§PFé&naﬁﬁii%ﬁesBEgB?PE S T ?Fé.ﬁﬂ rg%% s-1
to 3000 s-1.7dy@ical he Winndar for Ning SeFpRLat bykyneasadateive ofarice .
shear viscosity and extensional viscosity of the conposition, of the

present invehei omamehe quiyoaett Bwneofn the a&ﬁﬁﬁﬁp%f %ﬁ¥e§éﬂ9picrﬁﬁiyner
additive and tg$§ﬁggga5§gng%%&ﬁgﬁgRggﬁggg RGeS @Ak N qg@lﬂygly¥nméyrung

t he acryleOB trve e are perfornmed by applyinga
hi gher ifi thal cHieamdat Byofrddidity sthet elemsah patehepmlish tonmssihions
and the nolten pol ymer al one,

molten composition and molten polymer alone, respectively,
from 'a higher value to a lower value. In other words, when
measuring the extensional viscosity or shear viscosity of-
the composition of the present invention and the polymer
15 alone in the absence of the acrylic polymer, at an applied
specific shear rate of, for example, 3000 s™!, then this
may be obtained by initially applying a higher shear rate
to both the composition of the present invention and
polymer alone, for example 5000 s™', and then reducing the
50 shear rate to the desired applied specific shear rate i.e.

from 5000 s to 3000 s™t.

Typically, when performing comparative measurements of the
shear viscosity and extensional viscosity of the
25 composition of the present invention, the polymer alone in
the absence of the acrylic polymer additive and the same
composition of the present invention not containing the
acrylic polymer additive, then these are performed by
applying a higher initial shear rate of 10,000 s to each
30 of the molten compositions and the molten polymer alone,
respectively, and then reducing the higher initial shear

rate in stepwise fashion to 5000 s, then to 3000 s,



respectively, and then reducing the higher initial shear rate in stepw se
fashion to 5000 s-1, then to 3000 s-1, WO 02/083787 PCT/ GB02/ 01628 then to
1500 s-1,wbDhensi7e7 1000 s-1 and then to 500 s-1, until thecaasBwed2applied
specific shear rate is attained. Suitdably, the shear viscosity of a nolten
pol ynmer or polyneric conposition of the present invention is neasured at a
shear rate of greater than or equal to 50 s-1, preferably greater than or
equal to 100 s-1, nost preferably greater than or equal to 150 to 500 s-1.

Sui t ably, tleﬁfe%he@é Mis9@0Sé £y afhdhersohiodn peltyreid othenl ten pobymetjc
conposition of the present invention is neasured at a shear rate of |ess
than or equahttid IMe GB®iredeaidigs Presss ihaheaT eff@ 4% HBEEFSE 3000 s
Preferably, when perform ng conparabl e neasurenents of extensional ,
viscosity and shear viscosity, respectively, then an identical specific
shear rate @f;i%Q@0+5- 1£n3008hesrl vdEcdS00y s-df | s appllited t polimer or
conposition of the present.  invention, the sane conposjtion of the esent
inventioh melyewwig moRPAHE i A5 CHRIBARFSH Y SRS L Jc%em%%?%%ﬁ "

al one, respectiyel r f eymablycapci-dephigal or SRRRIAN Crodhess rate of
5000 s-1 or%éooé S¥?e|§/g :fop ?e tob gacﬁ of said conpositions and the

pol ymer al opgrefleasiisiot i vetyatdbst thaef ecabl yequal debei caPOspéci £ i cMefkar
rate of 3000 s-1 is applied to each of said conpositi d hyner
al one, resp@cﬁqf\%{a}}?lguﬁ%tﬁrt%gla@om%si Fg}}ﬁtp(;f §Phe9%§esgﬁt Ejﬁé\?en i on nay
have a shearg\isgositycdk | £98sad hansebseayal of 0 t3% mopt efheraiilymdressxrt han
or equal to 98% nore preferably |less than or equal to 97% nore, preferably

| ess than omaddieal PObYDEYH CeroNPOsis ipnefel abhy PEESFHantBfeR t8 95%

measured at a shear rate of less than or equal to 10,000

s™', preferably less than or equal to 5000 to 3000 s™t.

Preferably, when performing comparable measurements of
15 extensional viscosity and shear viscosity, respectively,
then an identical specific shear rate of 5000 s, 3000 s7°
or 1500 s* is applied to the composition of the present
invention, the same composition of the present invention
not containing the acrylic polymer .additive and the
20 . polymer alone, respectively. More preferably an ildentical
specific shear rate of 5000 s or 3000 s™* is applied to
each of =said compositions and the polymer alone
respectively. Most preferably an identical specific shear
rate of 3000 s is applied to each of said compositions

25 and the polymer alone, respectively.

Suitably, the composition of the present invention may
have a shear viscosity of less than or equal to 99%,
preferably less than or equal to 98%, more preferably less
30 than or equal to 97%, more preferably less than or equal
to 96%, even more preferably less than or equal to 95%,
even more preferably less than or equal to 90%, even more

preferably less than or equal to 88%, most preferably less



even nore preferably less than or equal to 90% even nore preferably |ess
than or equal to 88% nost preferably | ess WO 02/ 083787 PCT/ GB02/ 01628
than or eaoak/$78B85% of the shear viscosity of the sanme eomTmBROI@E Nnot
containing the acrylic polyner additiMe, particularly the polymer alone in
t he absence of the acrylic polyner additive. Suitably, the conposition of
the present invention has a shear viscosity of greater than or equal to
60% preferably greater than or equal to 65% nore preferably greater

than or equalpdp §8% R4EN YW esPr skerall ysipat @istbadtpr oFquiie t 6ani@%
nost preferably greater than or equal to 73% of the shear viscosity of the

sane conposiduimys itotoronbai o atimd nsc r yie c apslyier Reddmgy eadditive,

particularly the pal r alone_in_the a e t i c paly

addi tive. Stﬁat‘%&%a‘ol%ﬁg’ c%r]?&ospf)i'igﬁ‘egf ?Egﬁér ejgrfénté}fenv%%tsigéfn aglfaggﬁe
ext ensi onal a@%m tyoBfmdeseddeivedr equal to 98% preferably less than
or equal to 97% nore preferably less than or equal to 95% nore

pref erabbPy | ess than or equal to 93% even nore preferably | ess than or

equal 10 90%@@ ,”D\r:ﬁeprc%fm%ro%glg)iohescﬁft@ﬁé‘ Pﬁreggﬂel 1R BR%ore Vieds Nar e
preferably less n or equal "to 80% nost preferably less than or equal
tﬁ 75% 0}‘ tMﬁm@I ensisaabiviscodi t gmdattdie tlaae composiduadn ne® cb6AFai ni ng
the acrylic polyner additive, particularly the_polyner e_Ln sence
of the acr ¥ eﬁﬁﬂ}%ﬁér9_583FFFV_3&13§ui?%b‘?%‘,la?hggco °dsi‘ﬁ+%% B%eff%gggigsent
invention hag.&d-e£XteNs| SPabqaBCOSI 683 0f cgerahbEet PREfOFaBUYabrEaté®%
preferably dgreater than or equal to 45% nore preferably greater than or
equal t a050%havepmpeaupt efter aBP§, greester preferably greater than or

equal to 73% of the shear viscosity of the same
composition not containing the acrylic polymer additive,
particularly the polymer alone in the absence of the
acrylic polymer additive.

15
Suitably, the composition of the present invention has an
extensional viscosity of less than or equal to 98%,
preferably less than or equal to 97%, more preferably less
than or equal to 95%, more preferably less than or equal

20 to 93%, even more preferably less than or equal to 90%,
even more preferably less than or equal to 85%, even more
preferably less than or equal to 80%, most preferably less
than or equal to 75% of the extensional viscosity of the
same composition not containing the acrylic polymer

25 additive, particularly the polymer alone in the absence of

the acrylic polymer additive.

Suitably, the composition of the present invention has an
extensional viscosity of greater than or equal to 40%,
30 preferably greater than or equal to 45%, more preferably
greater than or equal to 50%, even more preferably greater
than or equal to 55%, even more preferably greater than or

equal to 60%, even more preferably greater than or equal



than or equal to 55% even nore preferably greater than or equal to 60%
even nore preferably greater than or equal WO 02/083787 PCT/ GB02/01628 to
65% everwooresyisef erably greater than or equal to 70% ofecriaBoexi@ssi onal
viscosity of the sane conposition notlS containing the acrylic polyner
additive, particularly the polyner alone in the absence of the acrylic

pol ymer additive. Preferably, when the conposition of the present
invention conprises a polyam de as defined herein, the conposition of the

N e i il

97% nore prete ess an- or Y9 even nore preferably |ess
than or equaf the 98%rcavebnElr & ipfcefdrtgblof | €8s shar crongrpsiltian 859% even

nore preferably less than or equal to_80% even nore referably | ess than
or equal to CEBY%AEMNINE BRE eASTHhAF PPIXTSEt @ W@’séﬁ?eretc]o‘f@&’%ﬁtx osh%f t he

present i nvenii.on, Noh GANt 3ii RG L NEL3ENHYE! CoRO! ¥ABI adeylive, polymer
particul arl t'he pol yam de pol yner al one, when neasured at an applied
speci fi cssheatditatwee of 3000 s-1 at the nelt-processing tenperature of the
pol yam de pol yner, particularly 290C. Preferably, when the conposition of
the present invention conprises a polyam de as defined herein, the

conposi ti on pyfrdhe1PF eSEén i BMENtbAPoBasian Xt el opedsamischsieyt bbn
greater than or equal to 40% nore preferabl reat.er tﬂ{an or eguat.to 45%
even nore prafnmfss gReRCEVAHER GFS @ﬁﬁ%ﬂ‘-e%o G- Day S0 8T BPEt B 8BI y

great er thary or £GUBL o8, 60 Al e, oL ENShOTSk HICARI! Yo plcd e pare

conposition O resent invention not containing the acrylic polyner
addi tivao pardécuthahy drheequodyatbde® 780! ymere apovaéerahdy rhessurideRmt Oin
appl i ed SpeeéédéisggaBS%l even more preferably less than or egual to
90%, even more preferably less than or equal to 85%, even
more preferably less than or equal to 80%, even more
preferably less than or equal to 75% of the extensional
15 +viscosity of the same composition of the present invention
not containing the acrylic polymer additive, particularly
the polyamide polymer alone, when measured at an applied

! at the melt-processing

specific shear rate of 3000 s’
temperature of the polyamide polymer, particularly 290°C.
20
Preferably, when the composition of the present invention
comprises a polyamide as defined herein, the composition
of the present invention has an extensional viscosity of
greater than or equal to 40%, more preferably greater than
25 or equal to 45%, even more preferably greater than or
equal to 50%, even more preferably greater than or equal
to 60% of the extensional viscosity of the same
composition of the present invention not containing the
acrylic polymer additive, particularly the polyamide
30 polymer alone, when measured at an applied specific shear

rate of 3000 s* at the melt-processing temperature of the

polyamide polymer, particularly 290°C.



rate of 3000 s-1 at the nelt-processing tenperature of the polyam de

pol ymer, particularly 290C. WO 02/083787 PCT/ GB02/ 01628 Preferably, when

t he conpowbptozos378f t he present invention conprises a pol yaragBm/oaesdef i ned
herein, the conposition of the presemt invention has an extensional
viscosity of less than or equal to 98% nore preferably |ess than or equal
to 97% nost preferably less than or equal to 95% even nore preferably

| ess than or equal to 93% of the extensional viscosity of the sane

conposi tion 1 e%ﬁig | Y ENLL AP S0L 1 SONbRT BhRg gk Vi iearpod direr
addi tive, paPrgfL“lf%t% grly t enpotlf}yyol e‘?ﬁopoljyrrer al one, ﬁv\/nen measured at an
appl i ed speebfiberisksara rpekyofeB3000as- definedhbemein. pridite sePTRPI Bt at ur e
of the polyol efin polynmer, .particularly 190C t r ef. : n the
conposi ti on%&f e BF%@%’HF ilﬁ’\YSHFfLSH hé_%rrpal’ri1 s%}ée%%%g Ve eslifl%%?lé:é@ ;’Y%%d
herein, thejgempasidh 0Br @quhe ©5eses] mdrentprefdesbln ersensilemalor
viscosity of greater than or equal to_40%_ nore preferably greater_than

or equal 5t oedqB%l &@nd Tibr emprsf Prafieyaglaatidss NP Br OTe §HHEt FH038° even
ror & pr ef er bl g gal ef, LA 511 £OYELL @500 oEVED Y o B o 5 Abky grgat o
0 (o} no

t han or equgy St ‘preferably greater than or equal to 75% of the
ext ensi onal evirs@e@3idnalof tikecsdny coffposhei opané t bemppséséan i afentihen not
containing the acrylic polyner additiyve, arly the golyolffin

particul
pol ymer al oREESSHRéN neaSi e Pt B6F aptt Qﬁﬂﬁﬂ;% C SHRAFYTRr e BP 800D s-1
at the mel L preGessi o Leiperatir erpé HeyBokyohelddl vl eIene, when
particularl%d%ﬁgc to Z30C. Prefégébly, %he% t he co%%og??%on of the, present
inventi on cerpuiress at pahyapbdéeds speriifed esith, rate e86npgdsPt ison at
the melt-processing temperature of the polyolefin polymer,

particularly 190°C to 230°C.

Preferably, when the composition of the present invention
15 comprises a polyolefin as defined herein, the composition
of the present invention has an extensional viscosity of
greater than or equal to 40%, more preferably greater than
or equal to 45%, even more preferably greater than or
equal to 50%, even more preferably greater than or equal
20 to 60%, even more preferably greater than or equal to 70%,
most preferably greater than or equal to 75% of the
extensional viscosity of the same composition of the
present invention not containing the acrylic polymer
additive, particularly the polyolefin polymer alone, when
25 measured at an applied specific shear rate of 3000 st at
the melt-processing temperature of the polyolefin polymer,

particularly 190°C to 230°C.

Preferably, when the composition of the present invention
30 comprises a polyamide as defined herein, the composition
of the present invention has a shear viscosity of less
than or equal to 97%, more preferably less than or equal

to 96%, even more preferably less than or equal to 94%,



of the present invention has a shear viscosity of less than or equal to
97% nore preferably less than or equal to 96% even nore preferably | ess
t han or ewoalk/083804% WO 02/083787 PCT/ GB02/ 01628 even nwca/gaoefdenabl y

| ess than or equal to 90% nost prefBrably |ess than or equal to 88% of
the. shear viscosity of the sanme conposition of the present invention not
containing the acrylic polyner additive, particularly the polyam de pol yner
al one, when neasured at an applied specific shear rate of 3000 s-1 at the

mel t-processdeh hRIRer phdrerablihelpobyaide pel yagtualpatdi cwsar | 1oa20C.
Preferably, when the conposition of the present invention conBrises a
pol yani de” apxrf¢reblYier beas t HeaRonpbsi €¥8AL oFOt hB8Er eSént ERRveRPPEH has

oo VeoSa YDy SOEALEL LBTCaRpEaNEl oh 0o Olne TBER SBLE] ShoRhY 18hoat er

than or equa even nore pre great er an or equa 0,
nost preferabdty gorakenihbanher sequdlid odbMmaf sféishear pastdsufiprdf t he

sane conposition of the present invention not containing the acryli.c
pol yner éddiEIF‘?/ePow’éF‘ﬂfiéulpfﬁyy‘elrheam?ﬂanW E1p BISFHRT <4 g‘?]‘_e,a%gﬁ%bréﬁgured

at an appliglspectfigahieararat &0f 33000 s=11 at thie Meklt-processing
tenperature of the polyam de polynmer, particularly 290C Preferablg, when
t he conposi tienpefatheeppésehe paleamide rebypersebastperyareyi A288Cdefi ned
herein, the conposition of the present invention has a shear viscosity of

| ess than or equal to 99% nore preferably |l ess than or "'equal to 98% even

more pref er abtardesslyhanhen egealcdmposdt%ayf of hehshpaesehscdsivieptdfont he
sane conposition of the present _inventiaon not containing the acryli.c

pol ymer 18ddi ¢PNRT1Se8r B RN G eAHoPPSLErth HoTSier BRE8nECTRRET SHeRs ur ed

of the present invention has a shear viscosity of greater
than or equal to 60%, more preferably greater than or
equal to 65%, even more preferably greater than or equal
to 70%, most preferably greater than or equal to 75% of
15 the shear viscosity of the same composition of the present
invention not containing the acrylic polymer additive,
particularly the polyamide polymer alone, when measured at
an applied specific shear rate of 3000 st at the melt-
processing temperature of the polyamide polymer,

20 particularly 290°C.

Preferably, when the composition of the present invention
comprises a polyolefin as defined herein, the composition
of the present invention has a shear viscosity of less
25 than or equal to 99%, more preferably less than or equal
to 98%, even more preferably less than or equal to 97% of
the shear viscosity of the same composition of the present
invention not containing the acrylic polymer additive,
particularly the polyolefin polymer alone, when measured
30 at an applied specific shear rate of 3000 s at the melt-
processing  temperature of the polyolefin polymer,

particularly 190°C to 230°C.



at an applied specific shear rate of 3000 s-1 at the nelt- processing
tenperature of the polyolefin polynmer, particularly 190C to 230C. WD

02/ 08378 WBOTNEB82/ 01628 Preferably, when the conpositi orCafGRBIBESENt
invention conprises a polyolefin as ®efined herein, the conposition of
the present invention has a shear viscosity of greater than or equal to
80% nore preferably greater than or. equal to 85% of the shear viscosity
of the same conposition of the present invention not. containing the
acrylic pol yuyerreadahiti vevhdrar thée ubanbysi beopobyoldll prax@nmmetnatmEon when
measured at an applied specific shear rate of 300Q s-1 at the

mel t - pr ocessionpriGAFerat Pty et et He aﬁoﬁ?é@@?ﬁnhﬁ6p&ﬁerFHﬁH??TRﬁ%&?@OEQOC
to 230C Preferghl YQrg@&?t PeLohfi B9 RIEPAr 3hius RRAHYBMRALSE Afredber

extensi onal Viscosity of shear viscosity, respectively, of the conposition
of the presenar ngentéqguyl . tbhespd) ymerreal pnefenabhy alyssivar othehe @erylic

polymer additive and the_ sa conposition of the present Jnventio ot
cont ai ni Ag &®3cr yi?c Pofynd aotgreci vehey s fo:Fcéﬂglg i T s tgﬁ ovvgé%m?o

el apse aftefc&r@%ﬁiﬂ%ﬁ hgrsheal pabBehe iherdasn edovpRidred isien) f theshear
rate, so that €ach of the conpositions and polymer alone, respectively,
have equil idmatldd atoalianatesiaddil tident | AT i ad B peehei cPOsYebpiat e.

Sui tably, each of the compositio ol o T jve be
21 oned o GGGy dreorer Taea” MEREHTeRr e Wi g SPEPEHY CRearTy
than or equalatted ZOMs00 prefar aley nelss givaresrimyuadnperdiSirs, ofr eher abl y

|l ess than or equal to 100 s, nore preferably |less than or_equal to 75 s
after ra@uciBflvide S Roaer f s tel Fi ey v Qé to 230°C.

Preferably, when performing comparative measurements of
the extensional viscosity or shear viscosity,
respectively, of the composition of the present invention,.
15 the polymer alone in the absence of the acrylic polymer
additive and the same composition of the present invention
not containing the acrylic polymer additive, sufficient
time is allowed to elapse after reducing the shear rate to
the desired applied specific shear rate, so that each of
20 the compositions and polymer alone, respectively, have
equilibrated at the desired identical applied specific

shear rate.

Suitably, each of the compositions and polymer alone,
25 respectively, may be allowed to equilibrate for less than
or equal to 400 g, preferably less than or equal to 200 s,
preferably less than or equal to 150 s, preferably less
than or equal to 100 s, more preferably less than or equal
to 75 s after reducing the shear rate from a higher value

30 to the desired identical applied specific shear rate.

Suitably, each of the compositions and the polymer alone,

respectively, may be allowed to equilibrate for greater



to the desired identical applied specific shear rate. Suitably, each of the
conpositions and the polyner alone, respectively, may be allowed to

equi | i br awe oko837g§T eat er WO 02/ 083787 PCT/ GB02/ 01628 t hanrom/Gepaale280 5 s,
preferably greater than or equal to W0 s, preferably greater than or equa
to 20 s, preferably greater than or equal to 30 s, nore preferably greater
than or equal to 50 s after reducing the shear rate froma higher value to
the desired identical applied specific shear rate. Preferably, when

per for M ng GOIRArAL &, IPASYr ETEN! 5, Bk o LBE XL EASENThAY $G0SduaT hey

t hese may be péerforne an ex Si ona ss of greater than or equal
to 50 KPa, mor e ,prafefatilylgrestaren hdrmmrorqmial A 00 KPa, Peskerakmy e

preferably greater than or equal to 120 KPa, even nor f-er ab)l ater
than or equdreesersotkes, O&/eﬁquﬁﬁ)r &%rd etsabIW}O]fﬁegggﬁfel%%%yo?g%%%%]?to
160 KPa, even, e freferablayo o eatiedr thatudimeqiad $ieedB80rdPa. from a-
Pref erably, when perform ng conparative neasurenents of _extensiona

viscosity theghehesvadug beo péiticor fedisned arl deniicsh oARP1dE0es¥PRFLT LS s
than or' equal to 1%90 KPa, preferably less than or equal to 1000 KPa, even

nor e prefeF %fl%%§athan or equal to 950 KPa. Suitably, conparative

nmeasurenents of the extensional viscosity of the conposition of the
present invention, the polynmer alone, or the sang conggfition of the
a

present i nvEaIGFatkY coMP& ni AT EAETHLY y | SXFHI eSS aﬁ”\‘f&“ﬁé’ffs b2t

neasured at Aporoxi UBL ELYA1 NG i3RRR ieY! QIRIPNGkesd [ ARy HRS getiamikabaye
i.e. the extensional stress of the <Conposition of the present invention
may be wit hism - 28%npieial abtyes200f oprehsesxtiasi aialeddbsko of0t kBa:

pol ymer more preferably greater than or equal to 100 KPa, even
more preferably greater than or equal to 120 KpPa, even
more preferably greater than or egual to 150 KpPa, even
more preferably greater than or equal to 160 KPa, even

15 more preferably greater than or equal to 180 KPa.

Preferably, when performing comparative measurements of
extensional viscosity then these may be performed at an
extensional stress of less than or equal to 1200 KPa,
20 preferably less than or equal to 1000 KPa, even more

preferably less than or equal to 950 KPa.

Suitably, comparative measurements of the extensional
viscosity of the composition of the present invention, the
25 polymer alone, or the same composition of the present
invention not containing the acrylic polymer additive may
be measured at approximately the same extensional stress
as defined above i.e. the extensional stress of .the
composition of the present invention may be within + 25%, -
30 preferably + 20% of the extensional stress of the polymer

alone.



al one. WD 02/ 083787 PCT/ GB02/ 01628 Preferably, the physical formof the
conposition of the present invention, or the sanme conposition of the
present WpDwe/8378N not contai ning the acrylic pol ynmer addiPCimGiozancs

pol ymer alone in the absence of the awrylic polymer additive should be
substantially identical to each. other. Preferably, the conposition of the
present invention, or the sanme conposition of the present invention not
contai ning the acrylic polyner additive, and the polyner, alone in the

absence of %%%f%gaﬂ ch. gﬂlhém%@lﬁ%b&' V19PNBE | $81cA S¥hpBIiteah REl | Ehe

preferably cylin t has a cross-sectional dianmeter of
gr eat er thapnmsenﬂnmﬂventibmJrwmahuelesmEth@mP@Sl§q9ﬂ afo Brenmpresrent

| ength of |ess than or qual_to 3 mm_.A cyli rlcal e Vi g engt h
of 3 nm andRVERSLL %Mt%%&h acr r}'r‘ﬁﬁ p%%l%??%‘?%f e‘%‘%d

PVEferab|y,p@ﬂgﬁkénthﬂHdé alilh tbﬁeﬂvbsbuh@eISofenvned deoplithepshymesi tion
of the present “invention, the same conposition of the resent i nvention

not contalna@@ﬂﬂﬂyauﬁ@@4¥ﬂF%ﬁyﬁﬁbSEQGF%F@éY &ﬁ&nﬁﬁéﬂ&ﬂﬁﬂmﬁa OoRERER: t he
absence of h n
0F ATl e s el

and/ or shea VISCOSI i‘es
pol ymer al omtérd s shimed ubd@bsuzaonumoﬂoretﬂee abbyeaena t enpegrdtigre ohot70C,

preferably fromgreater than or uaI to 6 hoyrs and |es an or uaI to
24 hours. PEEAEREHRIRI wha® 6€FV5F é%%%lﬁ%as gh% Bplym

ext ensi onal Mi3cOSiity eﬁeShgﬁéeﬂb§CQ§Et%ﬂm¥eﬁﬁ%9ﬂh%e|ﬁolyﬁ@@n hbeseivay be
nmeasur ed at substantlally the sanme pressures.
10 comprise a cylindrical pellet, preferably the cylindrical
pellet has a cross-sectional diameter of greater than or
equal to 0.1 mm and less than or equal to 3 mm, and a
length of less than or equal to 3 mm. A cylindrical pellet
having a length of 3 mm and a cross-sectional diameter of

15 3 mm is especially preferred.

Preferably, substantially all the moisture is removed from
the composition of the present invention, the same
composition of the present invention not containing -the
20 acrylic polymer additive, and the polymer alone in the
absence of the acrylic polymer additive before measuring
extensional and/or shear viscosities. Preferably, each of
the compositions and the polymer alone is dried under
vacuum, preferably at a temperature of 170°C, preferably
25 from greater than or equal to 6 hours and less than or

equal to 24 hours.

Preferably, when performing comparative measurements of
extensional viscosity or shear viscosity, respectively,
30 then these may be measured at substantially the same

pressures.



WO 02/ 083787 PCT/ GB02/ 01628 Preferably, the maxi mum pressure exerted on
the polyner alone in the absence of the acrylic polyner additive, the
conposi t iwp 0efos37Be present invention, and the same conpoPCTiGBV20i628he
present invention not containing the Zcrylic polyner additive is |less than
or equal to 30 Mpa, preferably less than or equal to 25 Moa, preferably

| ess than or equal to 20 Moa, nore preferably less than or equal to 15
Mpa. Preferably, the maxi mum pressure exerted on the polyner alone in the

absence of t ﬁ?H&H%@ p9h¥mﬁaiﬂkuﬂi?§es§ﬂ§e eRedd | o8 ¢he hsopywsent
the sa

invention an conposition of the present invention not containing
the acryli aluoleyner dddi ebsenits gfedter adwmi isr myuaer A@IEt N, the
preferably greater, than or_equal to_ 1 , preferabl t ha

equal to 3 Wp%%%ef%FabgsegrgﬁFggp‘%t h&%vg(r?‘ltg%ﬁ%l tg% %%é Sﬁ?@%bly,
it will be appgssdatash byrt hage pkekkad iimvditiaar t not hatontarirahiestiasbi ch
may substantially effect extensional viscosity and shear viscosit

measur enént cEHot EPHERRY apfgibeveubst aREFalPY GEntgEA! v%%nB’opéPf‘or m ng

comparati ve JEASULIRA! $ooll L nahed VIaGes Ly 38d v et ondlani s coskby

measur eme*nt?r nay arned using a Capi | I'ary rheonet er” by

met hods - wel ltHerowsrt cedilnb e teki 20 edipan therar toresexddsor i bedshdhgith, ort
will be appreciated that the conpositions of the present invention nay
exhi bit bot P& ¥ecrRase YA shear viscosity and a decrease in extensional

viscosity, particularly within the values as defined herein, conpared WO
02/ 083787 PCT/ GB02/ 01628
10 Preferably, the maximum pressure exerted on the polymer

alone in the absence of the acrylic polymer additive, the
composition of the present invention and the same
composition of the present invention not containing the
acrylic polymer additive is greater than or equal to 0.5
15 Mpa, preferably greater than or equal to 1 Mpa, preferably
greater than or equal to 3 Mpa, more preferably greater

than or equal to 5 Mpa.

Suitably, it will be appreciated by those skilled in the
20 art, that variables which may substantially effect
extensional viscosity and shear viscosity measurements
should preferably be substantially identical when

performing comparative measurements.

25 All shear viscosity and extensional viscosity measurements
may be obtained using a Rosand Capillary rheometer by
methods well known to those skilled in the art as

described herein.

30 It will be appreciated that the compositions of the
present invention may exhibit both a decrease in shear
viscosity and a decrease in extensional viscosity,

particularly within the values as defined herein, compared



to the polynmer alone in the absence of the acrylic polynmer additive and
the conposition of the present invention not containing the acrylic

pol ynmer aaoiokiossmswhen nmeasured under substantially the saog/GRmdid2Bons as
defined herein. Such conpositions areal so enbraced by the scope of the
present invention. Preferably, the acrylic polyner additive is not a nulti-
stage polyner, particularly a nulti-stage particulate polyner such as a
core-shell polynmer conprising a core polyner that is surrounded by or

linked to aisepaf@tgolyhel laRUY MBS €hd asend@ast theli déeylparpoTymer
Suitably, the acrylic olgner additive is a |linear or branched polyner.
Pref erabl y, additbicry | aed pphenepmpaditiors P§ &NS REASH RSPt eRabl vy,

the acrylic paql . addit,j ve _ .5 qt:her i C ce I Liably,

t he acryH¢:%§ﬂ%%§§l dil#@e%%?i%ﬁwpﬁgggﬁégprgbggggpg, ?ﬁgﬁag?iéggigglyner
addi tive is githst anibatd doyc id Ty sichd| €amé t dotdiet pobynes definegohgoeehin or

pol yam de). By the term "substantially inmscible” we .include that _at the

nel t - pr oSes U t EAPRPELHLBESWRER t Ocgﬁ%ngFpoﬁnbft?ﬁeSﬁP@?eﬁf iE@%ntion

i's ﬁD|ten,fégsséagﬂqﬁ&éﬁwggﬁally 190 to 310C, the acrylic polyner additive
forms a two-phase nelt. wth the polynmer. M croscopic exam nation of such

a nelt shows a two phase systemin which the inmmscible nolten acrylic

polymer is usually int form aof. spherical i s.qr obul -
di sper sed irP%Fé%ﬁ%# buEﬁﬁDFF§¥a68Ifﬁ§¥ﬂﬁ%ﬁr$§a£§£+§a5%yfg%ﬁé¥c§§%géition
of the presentaddivesdipheFRY perri®@hignivr a4n goltil-foage spabtasulatehe

formof pellets, sheets, granules or powder. The pellets,may be thermally
VO 02/ 08378 P POMEBOENGIG28s a core-shell polymer comprisifig: a core

polymer that is surrounded by or linked to a separate
shell polymer e.g. an impact modifier particle. Suitably,
the acrylic polymer additive is a linear or branched
polymer. Preferably, the acrylic polymer additive is a
15 linear polymer. Preferably, the acrylic polymer additive

is thermoplastically processable.

Suitably, the acrylic polymer additive is amorphous.
- Preferably, the acrylic polymer additive is substantially

20 immiscible with  the polymer (e.g. polyolefin  orx
polyamide) . By the  term ‘“substantially immiscible” we
include that at the melt-processing temperatures when the
composition of the present invention +is molten, for
example typically 190 to 310°C, the acrylic polymer

25 additive forms a two-phase melt with the polymer.
Microscopic examination of such a melt shows a two phase
system in which the immiscible molten acrylic polymer is
usually in the form of spherical particles or globules
dispersed in a continuous molten polymer matrix.

30
Suitably, the composition of the present invention may be
molten or in solid form, such as in the form of pellets,

sheets, granules or powder. The pellets may be thermally



processed for any downstream application. Preferably, when the conposition
of the present inventionis in solid or nolten formthe polyner (i.e

pol yol ef iwoar/ogsrByam de) forns a polyner matri x with thepratrgBno1428! yrer
additive dispersed therein. Suitably33 the acrylic polyner additive in the
conposition of the present-invention, particularly in the ultimte end
product i.e. fibre, filmor shaped article, may have a nmaxi num
cross-sectional dinension of |ess than or equal to 400 nm nore preferably

I ess than Ozplr%%‘é%lsetcp 300 dHY acidialan 418 Aepddic. potef@rasidg) titven i n

t he conposi of the present invention, particularly in-the uIt| mat e end
product i.ethi bcr@anbSBim@m Siiagdwe presene, lﬁ%@nﬁ&@@ a frakpmealid or

Cross-section nsi o r th n_or 5

preferably &ogg't mfﬁgﬁ (r)%:rhqu)eglei t% 75 %m E%qu%tl %ar Ig§ ;)%e eérrﬁle e

Maxi mm cr oFereRCtd OpalyflereReitarix ofitlnetner yiblryl[i(ﬂ yoeryreeddi addetivet he
conposition of the resent invention, and in the ultinmate end product, is
200 nm SThéligipas tHeLRI i ¢ pol yner. additive in the conposition of
the present invention, such as its cross- sectional dinension, may be
nmeasured by t echni ques well known to those skilled in the art, for exanple,
by scanni nguirtalalansnilssi anrel ¢t pohymesr @@d@rﬁ}vel A-Is clrfi ﬂ@mp@ﬁé‘é%@@n

' , f th |
1§ aui @ hic GUn DRSS M Y Si Lo U 1 he e PPEERackLPhar Y

whose size ig-Jmasur edeby @bl eCELOR H:Cr SREPRE. dntzicrlam,smnayl Omveel actron
m cr oscopy, the conposi tion of 't he present, invention is frozen, Xpl cally
in |iquild niMerogem cHRbSAG e 0gs7e PN TR/ oiebess than or equa

400 nm, more preferably less than or equal to 300 nm.
Suitably, the acrylic polymer additive in the composition
of the present invention, particularly in the ultimate end
product i.e. fibre, film or shaped article, may have a
15 maximum cross-sectional dimension of greater than or equal
to 50 nm, more preferably greater than or equal to 75 nm.
A particularly preferred maximum cross-sectional dimension
of the acrylic polymer additive in the composition of the
present invention, and in the ultimate end product, is 200

20 nm.

The size of the acrylic polymer - additive in the
composition of the present invention, such as its cross-
sectional dimension, may be measured by techniques well
25 known to those sgkilled in the art, for example, by
scanning or transmission electron microscopy. In scanning
electron microscopy, the composition of the present
invention is frozen, typically: in liquid nitrogen, and
then fractured to expose the additive material whose size
30 is measured by an electron microscope. In transmission
electron microscopy, the composition of the present

invention is frozen, typically in 1liquid nitrogen, and



t hen pieces are shaved off for analysis with an el ectron m croscope.
Preferably, the acrylic polynmer additive. does not include a liquid
crystal pwbyn®s3’B7e. it does not forman anisotropic nel tPCTIGRRO1628
tenperature range at which the therndplastic polyneric mxture is
melt-processed e.g. at a tenperature of 190C to 330C as defined herein,
after'a shear stress is renoved. Preferably, the acrylic polyner additive
i ncludes | ess then 2% by wei ght of a styrene polyner. Mre preferably,

the acrylic palynereaddi ék% shQQEHd%%ﬂ e&Sr t HAR1 444 By witel @i  eT@Stron
preferably Iess tthan 0.5% by wei ght, of a styrene polyner. Especially

preferred aariyrosgagey.ner addltlves do not include any styrene pol yner.
"The acrylic polynmer additive suitably includes honopolyners and
copol ymers (which termincludes polyners having nore than two different

repeat unit $le QYIS NEhETOAGHEL Bc Opo gyl adddltdv@ndi{ders ahdaccacnydzludacu d
and/or alkyl (alk)acrylate. As used herein, the term" ;% Ik acryl ate”
refers tb eiat hé{qu"iléi C SFFEEFoN dIRRPE YRS | ok € - orital k%‘&‘??/l @t es whfch

are usual |y nqtsh Jdim &pgqu(\{ §18“0E &%ﬁf& %n@leka&fywﬁc@«pléﬁe In

ot her words, rm"a acr refers t0o either an al kyl
aIkacrylateumenmmpmdgﬁ1¢upqdymer1é%mintabey;stMQhﬂﬁgnoqaﬂﬂ@deﬁx@la@é is a

(C1-C22) alkyl ((Ci1-C10) al acryl at e, 88¢ of C22. al k ayps of
the al kyl (& KEASHAN: %E‘gu%llzx%oe C’rré’t%y%?’o%r%) “p?%&“erehn %“-:F% 8

| so-butyl, ts%fetazbtgaﬁ}esésg W&Med pentyl, hexyl, cyclohexyl, 2-ethyl
hexyl , heptyl octyl, nonyl, decyl, WO 02/083787 PCT/GBOZ/01628 i sodecyl,

undecyl;ododecyl trldecyl ) tetradecyl,
Preferably, the acrylic polymer additive includes less

then 2% by weight of a styrene polymer. More preferably,
the acrylic polymer additive -includes less than 1% by
weight, most preferably less than 0.5% by weight, of a
15 styrene polymer. Especially preferred acrylic polymer:

additives do not include any styrene polymer.

‘"The acrylic polymer additive suitably includes
homopolymers and copolymers (which term includes polymers

20 having more than two different repeat units), comprising
monomers of acrylic acid and/or alkacrylic acid and/or
alkyl(alk)acrylate. As used herein, the term “alkyl
(alk)acrylate” refers to either the corresponding acrylate’
or alkacrylate ester, which are usually formed from the

25 corresponding acrylic or alkacrylic acids. In other words,
the term “alkyl (alk)acrylate” refers to either an alkyl
alkacrylate or an alkyl acrylate.

Preferably, the alkyl (alk)acrylate is a (C1-Cz2)alkyl
30 ((C;-Cyo)alk)acrylate. Examples of Ci1-C; alkyl groups of
the alkyl (alk)acrylates include methyl, ethyl, n-propyl,
n-butyl, iso-butyl, tert-butyl, iso-propyl, pentyl, hexyl,
cyclohexyl, 2-ethyl hexyl, heptyl, octyl, nonyl, decyl,



pent adecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl, behenyl,
and isoners thereof. The al kyl group may be straight or branched chain.

Pr ef er ablwp oche378C1 C22) al kyl group represents a (Cl-C6) palrigBo2zgi@ep as
defined above, nore preferably a (CI25C4) al kyl group as defined above.
Exanmples of C1_10 alk groups of. the .alkyl (alk)acrylate include nethyl,
ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, tent-butyl, pentyl,.
hexyl, cycl ohexyl, 2-ethyl hexyl, heptyl, octyl, nonyl, decyl and isoners
thereof. The sddedqfoOups UBYebel stradghdecel br anchietbwtiain. t&eeddeaply, the

(C1-C10) alk group represents a (Cl1-C6) alk roup as defined abgve, _ nore

preferably Reqtedeylal lkexgstylas RRIPTIERC ovECtRAsCElabl YORRRBCHL ky |
(al k) acryl aé:?cél@g,) (ka%i'&%})l al ky ﬁé&&?r%hﬁ&v\f i"‘lofﬁ./é atBeyv1 §PStp may

preferably a (nmeth)acrylate. be appreciated that the
term (0 - ChHe alkytaigiet h)oacrraheheéf ecbain. ei Phefet@blgs) ahkyl (&&ryl ate

or (Cl1-C4)al ky t hacryl ate. Exanples of (d - al kyl (neth)acrylat

i ncl ude Ret ﬁ??sﬁgﬁfﬁgcﬁ PHPe TERRECRES ) ¢ 'tcl"f&gf[%gt ér )2 naﬁ¥68§§
nmet hacryl at , mor@OPpepybraBiacyyl @ ecl) LMY 1 ryduify| a@et Qaeiykat e
(BMA) , isogat}{d;\f&%retmﬁgé%?yfjate fl BMA) , te(?%l- g&jtyl rrlet hacrfllatae (TBMA?)1

met hyl acr ylaheyg MA) Exambyesacraf at B14EA) a1k - GHOEE aefyl dike ( PAMkYL

n- butyl acry) at A)- _J SO | at e . I y 1 (1 BA),
tert-butyl eaaglr@lél%e}) ](EILJB%) B{%ﬁy ecotgrr%lgl)rl%?i o%éﬂlfﬁ'er%oﬁfgﬁ%f e?ggl é?gﬁﬁé’

al kacryli c acightypnoneso+isutey ] CleelBPuay kacpyhtyl achexyExaapteshekyl,
(C1-C10) al kacrylic acids include nethacrylic acid,  ethacr Id' c.acid,

n- propaéPyl i< et b, hesylor opeRFYLi ¢ A& nPeBY aer YIS Y ci"yd‘, i $8°WBS

02/ 083787 PGHLBAK 0Xf28 a1k groups may be straight or branched chain.

Preferably, the (Ci-Cio)alk group represents a (Ci-Cg)alk
group as defined above, mwmore preferably -a (C;-Cs) alk
group as defined above.

i5
Preferably, the alkyl (alk)acrylate is a (C;-Cs)alkyl ((Cyi-
Cs) alk)acrylate, - most preferably a (C1-Cq)alkyl
(meth)acrylate. It will be appreciated that the term (Ci-
Cs)alkyl (meth)acrylate refers to either . (C;-Cy)alkyl

20 acrylate or (C;-Cs)alkyl methacrylate. Examples of (C;i-
Cs)alkyl (meth)acrylate include methyl methacrylate (MMA),
ethyl methacrylate (EMA), n-propyl methacrylate (PMA),
isopropyl methacrylate (IPMA), n-butyl methacrylate (BMA), -
isobutyl methacrylate (IBMA), tert-butyl methacrylate

25 (TBMA), methyl acrylate (MA), ethyl acrylate (EA), n-
propyl acrylate (PA), n-butyl acrylate (BA), isopropyl
acrylate (IPA), isobutyl acrylate (IBA), tert-butyl

acrylate (TBA), and combinations thereof.

30 Preferably, the alkacrylic .acid monomer is a (Cy-
Cio)alkacrylic acid. Examples of (C;-Cyp)alkacrylic acids
include methacrylic acid, ethacrylic acid, n-propacrylic

acid, iso-propacrylic acid, n-butacrylic acid, iso-



butacrylic acid, tert-butacrylic acid, pentacrylic acid, hexacrylic acid,
heptacrylic acid and isoners. thereof. Preferably the (Cl-Cl10) al kacrylic
acid is awp@248324) al kacrylic acid, nost preferably nethacrgriGBoaoiats
Preferably, the acrylic polymer is améacrylic copolymer. Preferably, the
acrylic copolyner conprises nononers derived from al kyl (alk)acryl ate,
and/or acrylic acid and/or alkacrylic acid as defined herein. Most
preferably, the acrylic copolymer conprises nononers derived from al kyl

(al k) acryl atigyt dcr81 1KOPALYHET 15l v aldetlylaw yhei®, pemtarirs/ldnd atky|
al kacryl ate conmononers as defined herein. Especially preferred acrgl iC

copol yners ihestameyldic (@rics) abrprageyyiat ewshoddc ahGOoRSESpotYRERPSabl e
(d &) alk - al yl 60 ef ingch hersgi n. 4 Moste, &
preferred a)cﬂrriﬁ(élgcra%]? ol y%és a?(te@lf oi‘&rel@gc} hoﬁﬁgérjret ﬁyl mstlhacrf?l atz ffonomer
and a copol ynprailkakhrel(Claci)sl kst aeefleatblyomenbaery lpjar ttcdd.arl y net hyl
acrylate and/or ethyl acrylate and/or butyl acrylate, especially ethyl
acryl ate®or n-butyl acrylate. Preferably, the acrylic copolyner conprises

greater thap, Ofe.20ua), t enl. L%my 1weighiymd¥ ef s1 abl yadirEri €r cbpayrer . equal
to 0.5% by weight, nore preferably greater than or equal to 1% by wei ght,
even nore prfefeatdlylyyr eatbe t haryloc eqedlolydedv SONRT HPES of MARCHEKSI

acryl ate nonpner a efi ned .herein se t he | _wei t he.
acrylic coﬁ%’iﬂr?éefcf £re?“ér a?gLI]V th(gl% raﬁq:iyggggpol %ﬁ%l?ogon%rgl i%gfc I gg%dt han
or equal to ZAYoprefieiab)yitessidhas Q&fegudl héveild % Mot eppeébenbbly | ess
than or equal to 15% by weight of an alkyl acrylate m)nog%r .as def.i ned

herein Basedhen adwy kit alcaRtigMmetof COPTAEA | BRSPS e FETipes2/ 553787
PCT/GBOZ/Olqgﬁkyl (alk)acrylate, i.e. copolymerisable alkyl acrylate

monomers and alkyl alkacrylate comonomers as defined
herein. Especially preferred acrylic copolymers include a
(C1-Cs)alkyl acrylate monomer and a copolymerisable (Ci-
15 C,)alkyl (Ci-Cy)alkacrylate comonomer as defined herein.
Most preferred acrylic copolymers are formed from a methyl
methacrylate monomer and a copolymerisable (C;-Csq)alkyl
acrylate comonomer, particularly methyl acrylate and/or
ethyl acrylate and/or butyl acrylate, especially ethyl

20 acrylate or n-butyl acrylate.

Preferably, the acrylic copolymer comprises gJreater than
or egqual to 0.1% by weight, preferably greater than or
equal to 0.5% by weight, more preferably greater than or
25 equal to 1% by weight, even more preferably greater than
or equal to 3% by weight of an alkyl acrylate monomer as
defined herein based on the total weight of the acrylic
copolymer. Preferably, the acrylic copolymer comprises
less than or equal to 20%, preferably less than or equal
30 to 17%, more preferably less than or equal to 15% by
weight of an alkyl acrylate monomer as defined herein

based on the total weight of the acrylic copolymer.



Preferably, the acrylic copolynmer conprises |ess than or equal to 99. 9% by
wei ght, preferably less than or equal to 99.5% by weight, nore preferably
| ess t harworozespral to 99% by wei ght, even nore preferabl pCrasm2obas or
equal to 97% by wei ght of a copol yneri7sabl e al kyl al kacryl ate conmononer as
defined herein, particularly nmethyl nethacrylate, based on the total

wei ght of the acrylic copolyner. Preferably, the acrylic copolyner
conprises greater than or equal to 80% preferably greater than or equal
to 83% norequreheldlly gheaberyllhan WpaAgualr tcofiods dyswaieglst tdfarm or
copol yneri sabl e al kyl al kacryl ate conononer as defined  herein,

parti cul ar | Ea@thyIo Mt 1 iy Al oas RFGREHRLY t1R%8 WeRyher ofdide SRrylic
copol ynmer. Rrefer { a i i reat a0 equa
fo B0 w % rEre pidt TS prich s IR BILL e et O S o0
preferably grneateiigithancvenegoat poefbrabYy levee thweef erabtquak ead ep7¥%han
or equal to 95 w% = especiall reater. than .or. equal to,96 w % - net hyl

met hacr yPat @Ya&d@n ¢ eatﬁﬁ%gl ?EﬁﬁaQﬁet%k#%&r FRCTYHR hfepononone
Preferably, Jh&ddinda acsye ah e %&@i&@a@g i1 ageyhateylans, dehbaed
herein. Most preferably, the al'kyl acrylate is ethyl acrylate and/or butyl
acryl at e ancn sgrerisotaér vefighbr efertdls yacmid ackgpPtyrebhol refeEahpYi ses a

honopol ynmer _,or copol yner. derived f 0 1 xt C risi to
100w o of  inyToRerHae FrPere el SR et riash i i ey €8
copol yneri sayse algpd fdedi)pcrytedieeconmmnneror 0 edaad. Stwt ¥88%, anmore

initiator, and 0 to 1.0 wt%of a chain transfer agent. WO 02/23378
PCT/ GB02P01 62 eadtler agrgat@bertdiatheChic BNPL poPyRer iRy aWedgryl it 2

copolymerisable alkyl alkacrylate comonomer as defined

herein, particularly methyl methacrylate, based on the

total weight of the acrylic copolymer.

15 Preferably, the acrylic polymer comprises greater than or
equal to 80 wt%, more preferably greater than or equal to
85 wt%, more preferably greater than or equal to 90 wt%,
more preferably greater than or equal to 95 -wt%,
especially greater than or equal to 96 wt% ‘methyl
20 methacrylate based on the total weight of the acrylic

polymer.’

Preferably, the alkyl acrylate is a (C;-C4)alkyl acrylate,
as defined herein. Most preferably, the alkyl acrylate is

25 ethyl acrylate and/or butyl acrylate and isomers thereof.

Preferably, the acrylic copolymer comprises a homopolymer
or copolymer derived from a monomer mixture comprising 80
to 100 wt% of methyl methacrylate, 0 to 20 wt% of at least
30 one other copolymerisable alkyl (alk)acrylate comonomer, O
to 0.5 wt% of an initiator, and 0 to 1.0 wt®% of a chain

transfer agent.



copolynmer, particularly an acrylic copolyner including nethyl

net hacryl ate, the acrylic polyner conprises a. single copolynerisable

al kyl acrwbak®szs? defi ned herein, preferably a (Cl-C4) al leglr/Geieyi@se,
especially ethyl acrylate or butyl asrylate and isoners thereof.
Preferably, the. acrylic copolyner conprises 0.1 to 20% by weight of an
al kyl acrylate nononer, particularly a (G C4) al kyl acryl ate nononer, as
defined herein and 80 to 99% by wei ght of a copol yneri sabl e al kyl

al kacryl at e pgerenaBRy, paheireul ahky aeihilicmepbagmeirat a,s asndefioryd ic
herein. More preferably, the acrylic copolynmer_ conpris tq 1 %

wei ght of anC@PRYYMEEry| BRECHBRORELY BBt idGHE1S £9 Y@ﬁr aIlW

monomer . anthdenb? @%%%Q}éepeagat 0L nEOPALYYAN oS AR yifiRirnY lo i AdyY| eaxe

conononer pect a pre acry |c copolymersS conprise to 15% by
wei ght of ansahgye amgdla/tmnmama allpnalt BCGI‘lYéelalt¢ ag C@e@weél Itgﬁlreaehyl ate

nononer, as def erein, i.cu et h rylate or ate
and 97 t 835/? Eb’ht of ) n@%@éb H’?&Ieynetel‘?gcercyﬁ Litléf r}r"élnomar
Highly prefegeg 1aEéybIereepsnl M&'@ﬁ/iatecbﬂdeléoﬁé%s 3%eré%r. 10% and 15% by
wei ght of an al acryl ate nononer, part| cularly ethyl acryl ate or

n- butyl acryl ate based on the tot aI wei ght of the. acrylic copolyner, and

98.25%, 9730 %é{%b%g% and. %%%A@O@qlﬁég%@fﬁggf oMet byl 505

met hacryl at e” cononomer 'based “on e acrylic copolymer.
Sui tably, whgeeghbe cfcrami alpyﬂymy]&t@ copobyeary deritiedlaflgmaa (Gnoner
m xture -of at | east _one alk al kacr | at e V\D 0 /0837% PCT/ GBO g/ (%GZCS
mononer H5 def nadkHdr e”fcfffylp%tr?l@ﬁ?aw Y néthyfiefined herein an

99% by weight of a copolymerisable alkyl alkacrylate
comonomer, particularly methyl methacrylate, as defined
herein. More preferably, the acrylic copolymer comprises 1
to 15% by weight of an alkyl acrylate wmonomer,
15 particularly a (C;-Cs) alkyl acrylate monomer, and 85 to
99% by weight of copolymerisable methyl methacrylate
comonomer. Especially preferred - acrylic copolymers
comprise 3 to 15% by weight of an alkyl acrylate monomer,
particularly a (C;-C4) alkyl acrylate monomer, as defined
20 herein, particularly ethyl acrylate or butyl acrylate, and
97 to 85% by weight of copolymerisable methyl methacrylate

comonomer .

Highly preferred acrylic copolymers include 1.75%, 3%, 4%,

25 10% and 15% by weight of an alkyl acrylate wmonomer,
| particularly ethyl acrylate or n-butyl acrylate, based on
the total weight of the. acrylic copolymer, and 98.25%,
97%, 96%, 90% and 85% by weight respectively of methyl
methacrylate comonomer based on the total weight of the

30 acrylic copolymer.

Suitably, where the acrylic polymer is a copolymer derived

from a monomer mixture of at least one alkyl alkacrylate



nmet hacryl ate, and at | east one other . copolynerisable alkyl acrylate
conononer as defined herein, particularly ethyl and/or butyl acrylate, the
rati o of wbe2nei’ght of al kyl al kacrylate to the wei ght of paltkgBo2zacigl ate in
the acrylic copolyner is suitably gr®ater than or equal to 4:1,

preferably greater than or equal to 5:1, preferably greater than or equal
to 6:1, preferably greater than or equal to 8:1, preferably greater than
or equal to 10:1, nore preferably greater than or equal to 15:1, nore
preferably gneateert haramr edefiintéd 19hkreimexpecpadtycularhas baeghfydund
that if the noleculatr  weight o he acrylic polyner additi.ve. as defined
herein is b‘B?BWSrYﬁuF‘Egho Gy aFud SR noﬁﬁeoéglﬁﬂ%glo Pgh"“gﬁfl[sﬁ@a& ggi(ﬁ(
invention nmay-g¥hhbibt ddwriinady esls daerease inkreXt enshopabuVhstysicthyand/ or
shear viscosity. Preferably, the acrylic polyner has a weight average

mol ecul ar weaglf ogr datterl tdery 5ot @00 theoma thiref @f abibg "(ﬁlébfer tha'tlrﬁl’i 000,

i gt avor QBRI SELFaF Cwel Nl TSEE Phan 490, BOG) Larel STabry FLed than

wei ght a era% ecular “wei‘ght preferably
200, 000, nostopotimeabl ys| essithaby 158r&90er Antlaat ylox pajuaier thavidng ,a

wei ght average nol ecul ar weight in the range of approxi matel ,.00Q to
150,000 is eEB@E?&PP}Y pPELEFREd. T8aPt aBFy, %ﬂﬁéflvx,e{gé’ht 5@\}eraé%:e%tsﬁr€gﬁlyar

wei ght of tQEeQEé | icq, ROl HTBEGHRY BE RRASUNSith Ak dISshngaugse e khankawn to
those skilled 1n the art, such™as gel perneation chromatography. The

aﬁrly: i g pol yﬁquaﬂray:CDeB rs];/nt persifeerdbBy tsmﬂﬂrﬁ?ueéhaﬂl lor ke@wdl t 5ot Hdsd
skilled in the art, suc suspensi on 02/ 083787 . PCT/.GB02/01628
pol yner i &t i BR*Ss BE??Fﬁggiyn %Q?ﬁé%fhn%vga%nc%l opasdr a tf)% 41520 more

preferably greater than or equal to 19:1.

Unexpectedly, it has been found that 1f the molecular
weight of the acrylic polymer additive as defined herein
15 is below a threshold value then the composition of the
present invention may exhibit the desired decrease  in

extensional viscosity and/or shear viscosity.

Preferably, the acrylic polymer has a weight average
20 molecular weight greater than 50,000, more preferably
greater than 75,000, most preferably greater than 80,000.
Preferably the acrylic polymer has a weight average
molecular weight less than 300,000, preferably less than
200,000, most preferably less than 150,000. An acrylic
25 polymer having a weight average molecular weight in the
range of approximately 85,000 to 150,000 is especially
preferred. Suitably, the weight average molecular weight
of the acrylic polymer may be measured by techniques well
known to those skilled in the art, such as gel permeation

30 chromatography.

The acrylic polymer may be synthesised by techniques well

known to those skilled in the art, such as suspension



Chem cal Technol ogy, John Wley and Sons. Vol. 16 p.506- 537, particularly
p. 525-727. Suitably, the suspension polynerisation nethod involves the
pol yrer i s\Dioa/83787 one or nore nononers of acrylic acid, alPkaaBokiots2aci d or
al kyl (alk)acrylate as defined hereid® in the presence of one or nore
initiators-and one or nore chain transfer agents. Suitable initiators
include free radical initiators such as peroxy, hydroperoxy and azo
initiators, for exanple, 2,2'-azo-bis(isobutyronitrile) (AlIBN),

2, 2' -azo- bi s§@l vme i s@t hyhvatecaniinedieln HiokbdOshmemeEhyyblopaediar bfe),

acetyl peroxide, dodecyl. peroxide, benzoyl pergxide. Preferaply, e
acrylic poIy%%@m}%%1u3§§h&P?P8¥st5%?%%.%&%%Yrﬁﬁg ﬁF@Feré%ﬁy d? |§a§bg0.02
W % nost prfﬁ?fab+¥r@£cui§§§9 O%Qézﬂi?@bnité@i@éb@?§edtﬁe t Basbehakowei ght

of the acrylic polyner. Preferably, the acrylic polyner includes |Iess
than 0.5 wt 9pohymnerpsafepabimgtheds ihenl 8 Weey Pedymergseitacabl 9L | ene
than.0.25 W% initiator based on the,total . . weight o e rylLic ner.
Sui t abl e cha®h T?Eﬁs?%?oaaaﬁtggiﬁSFX%éCtﬁFbﬁs,aggéﬁr%%&gdégggyP%négg pt an,
n-propyl ner capk pheryt Bt yhsmeegapkdn herleibutiyl tres Gopd@enc@- ef hphehexyl
thi ogl ycol l ate, thiophenol and butanthiol. Preferably, the acrylic polynmner
i ncl udes at heretinipBalpss pREfERALPY HPTEe@RR1D. DPEANEEFT BPEREFably at
least 0.8 wt% preferably at least 0.1 wt% nost preferably at |east 0.15
wt % chai n transfer agent based on the total weight of the acrylic polymer.
Preferably, shetalslyl iinipdaymes ihodidds Fess tdealichlnt ¥pitpaebesalsingll ess
than 0.9 Wt % preferably@%&ss t han wt %

pref erabldy |2%s PEREFYWO 6%@9%‘?’{?5%?%@88‘%;% 1 g%gft%é%lél%[, E%ef%ﬁg Pe%%fn(?gfl ga rabl y
less than 0.5 wt % ghapstia88hieyronitrile) (AIBN), 2,2'-azo-bis(2,4-
dimethylvaleronitrile), azo-bis (a-methylbutyronitrile),
acetyl peroxide, dodecyl peroxide, benzoyl peroxide.
Preferably, the acrylic polymer includes at least 0.01
15 wt%, more preferably at least 0.02 wt%, most preferably at
least 0.04 wt% initiator based on the total weight of the
acrylic polymer. Preferably, the acrylic polymer includes
less than 0.5 wt%, more preferably less than 0.3 wt%, most

preferably less than .0.25 wt% initiator based on the total

20 welght of the acrylic polymer.

Suitable chain transfer agents include thiols, such as
dodecyl mercaptan, n-propyl mercaptan, n-butyl mercaptan,
t-butyl mercaptan, 2-ethyl hexyl thioglycollate,
25 thiophenol and butanthiol. Preferably, the acrylic polymer
includes at least 0.03 wt%, preferably at least 0.05 wt%,
preferably at least 0.8 wt%, preferably at least 0.1 wt%,
most preferably at least 0.15 wt% chain transfer agent
based on the total weight of the acrylic polymer.
30 Preferably, the acrylic polymer includes less than 1 wt%,
preferably less than 0.9 wt%, preferably less than 0.8
wt%, preferably less than 0.7 wt%, preferably less than



agent based on the total weight of the acrylic polymer. Preferably, the
nolar ratio of initiator to chain transfer agent enployed in the

pol ymer i sapioe83I8DCcess is |l ess than or equal to 11:1, preCeraihyideess t han
or equal to 8:1, preferably less that or equal to 7:1, nore preferably

|l ess than or equal to 6:1, nore preferably |ess than or equal to 5:1,
nost preferably less than or equal to 4:1. Preferably, the nolar ratio of
chain transfer agent to initiator enployed in the polynerisation process
is preferal) ¥ gheat efotbaprefeegbal 18séd: thapr ef.er ald%y . chgteateansban or
equal to 1.5:1, nore preferably greater, than or equal to gﬁf’ijf An

especi al | y posidr RaEehmje B R adolwaighl i dhemam iy BWegent to
initiator enployed. in the polynerisation process is greater than or equal
to 1:1 and less than or equal to 2.5:1. Suitably, the acrylic polyner may
i ncl ude t he prafferertent,i oried mular ratiosobfinipiater oot ehahangeansfanst er

agents. Suitably, the pol yner .g. the polynmer matrix), of.th o] ition
of the pPesé‘rﬁenrtn\FéW]r%ﬁe nH’luggg E%W%&F‘yatc}f?ﬁplplrﬁcr%ssa lpéol§'<a';1?71§dg}2§1?11d/or
pol yol efi n. Jrefgrabl ¥o the.1 popyapkssbls tbesnuiast bealdgualr aoessahl, e.

Preferably, the polyolefin is thernoplastically processable. As. nentioned
previous| y, pefeuikerlese tHAmME #AUbNPOST t 1 onM@FSt RESHRESRAY RFENt I on

typically fqrms a WO 02/083787. RCT/ /g 2 #,tqg pol SRt BEyaln
whi ch the agtll'ﬁﬁr} > pof ﬁ%& %gdﬁ't%’ve%’ggd %?ngaaﬁg einis disper sed!.I When a
pol yami de i sdised,, thestpadyemakopyl égiel titen dwoneqed i nev s4 ok . copol yner s
synt hesi sed by pol ycondensati on
10
Preferably, the molar ratio of chain transfer agent to
initiator employed in the polymerisation process is
preferably greater than or equal to 1:1, preferably.
greater than or equal to 1.5:1, more preferably greater

15 than or equal to 2:1.

An especially preferred range of the molar ratio of chain
transfer agent to initiator employed.in the polymerisation
process is greater than or equal to 1:1 and less than or

20 equal to 2.5:1.

Suitably, .the acrylic polymer may include the
aforementioned molar ratios - of -initiator to change
transfer agents.
25
Suitably, the polymer (e.g. the polymer matrix) of the
composition of the present invention includes a polymer
comprising a polyamide and/or polyolefin. Preferably, the
polyamide is thermoplastically processable. Preferably,
30 the polyolefin is thermoplastically processable. As
mentioned previously, the polymer in the molten

composition of the present invention typically forms a



of an aliphatic or aromatic diam ne such as. hexanet hyl ene di am ne,
nonanet hyl ene di am ne and m xylene diamne with an aliphatic or aromatic
di car boxyWwpoo2agi7d7 such as adi pic acid, sebacic acid and tremggBwioad28c aci d,
or they may be synthesised from pol yn®risation of a | actam such as s-
caprol actam and wlauro |lactamor fromthe self- polycondensation of am no
aci ds such as c-am nocaproic acid and il-am noundecanoic acid. Preferably
t he pol yam de includes nylon-6,6 (polyhexanethylene adipimde), nylon-6
(pol y- E-caprbactam potyhen- 1hatiikon-i& 10m{ae! yhesamathylese pehaeam de)
and copol yners thereof. The honopol yners are preferred. However, ,
copol yners aa@datsve khactlefédedi harainhésséopeesfetine present invention.
When the polyam de conprises a copolyner then copol ynmers forned by

copol ynmeri sing a pol yam de nonomer, such as nylon-6,6, wth at |east one

other, prefegabhy &nlyoopemdiberis copedymethesalice yeoliden denyconnrminete e. g.

nylon-6, are preferred. Preferably, when the olyagjde i.S a _cop

R ol yner,
t he copoﬂynehom@PPévﬁéasb?rCGBBP}W@FF§iﬁgnéhﬁéPﬁgﬁ d ﬁﬁ%ﬁﬁﬂnqﬁnfﬁ%ﬁﬁFy'a
copol yirer | SaRy e ROl Al {0 TN Offbma . £U1 & 88hYne PLELAN bed HeaRalatme o not

i ncl ude conposi I'ns such as poly(am de-polyester) resins. For
exanpl e, wediasinde mdremes;6/lerecond bambde nyphdn-16-; 6/ FgnendéFAinenwhetdl 6 TA

represents a hexanet hyl.ene terephthal am de .unit.. Among.the | yaqm
honDpoIynersanai9P3ﬁ¥écaﬁfrﬂﬁiﬁﬁt¥f(é%ﬁ%?%%ﬁ%%}%l?gggrgyégrgg.%ﬁ36¥§
02/ 083787 PCILEBO2/QH328 ¢ \Wers aap@! yekephtRalscused.d,t her pehyo! efyi mearay
be derived by polynerising at | east one nono-al pha ol efin nononer,

preferably asyhbheeisrd nifon aPrdnmerdfomien . of an ARREABR 1A ngSa Singl e
doubl e bond.cg£%é 5%%5%’tgﬁaatmLfgﬁEoonﬁactam or from the self-

polycondensation of amino acids such as g -aminocaproic
acid and ll-aminoundecanoic acid. Preferably the polyamide
includes nylon-6,6 (polyhexamethylene adipimide), nylon-6
15 (poly-e-caprolactam), nylon-11, nylon-6,10
(polyhexamethylene sebacamide) and copolymers thereof. The
homopolymers are preferred. However, copolymers are also
included within the scope of the present invention. When
the polyamide comprises a copolymer then copolymers formed
20 by copolymerising a polyamide monomer, such as nylon-6,6,
with at least one other, preferably only one other,
‘copolymerisable polyamide comonomer e.g. nylon-6, are
preferred. Preferably, when the polyamide is a copolymer,
the copolymer is formed by copolymerising a polyamide
25 monomer with only a copolymerisable polyamide comonomer.
Suitably, preferred copolymers do not include composite
resins such as poly(amide-polyester) resins. For example,
we include nylon-6,6/nylon-6 and nylon-6,6/nylon-6TA,
where 6TA represents a hexamethylene terephthalamide unit.
30 Among these polyamides homopolymers of nylon-6 and nylon-

6,6 are especially preferred.



nono- al kene nononmer conprises a C2-C8 al kene, especially a linear or
branched (i.e. non-aromatic, cyclic or heterocyclic) C2-C8 al kene nononer,
such as ewban®$378pr opene, but-1-ene, 2-nethyl-propene (i s@omtGsieplepent -1 -
ene, pent-2-ene, 3-nethyl-pent-I-ene,332-nethyl -but-I-ene,

4- et hyl -pent -1 -ene, 3-nethyl -but-I-ene, 4-nethyl-pent-2- ene, hex-I-ene,
hex- 2-ene and hex-3-ene. Preferred C2-C8 al kene nononers include ethene,
propene, but-I-ene, 2- nethyl-propene, 3-nethyl-but-1-ene and

4-methyl -1-pentsl 5 enadsneag] 8l L yuREE! erhed ded el oalike e yopeneks iveel ude
et hene, pr openenaﬁd buty-l -ene. Pr e}‘ler red pol ;Pc%g%ns lar e h%ormpol yrrér S
derived fronbypgoiyerdrsisigonet ndreas kene momored phparelefiar mpnemex- C3

al kene mononer, _as defined. herein. Preferr homopol yners inclLud

pol yet hyl enePr%‘Eﬁaggyl 8&/— Eigﬁ‘&gt 9%0“‘7895??%??8,@ mﬁlnﬁ -eaegs'fet'yaglo%}é{teﬁlﬁ ene
and |inear |guedggsht Binkley eididieneoid) ypropyt L5y, atide hagopekynese
derived from polynerising 2-nethyl-propene nononers, 3-nethyl-hut-Il-ene
monomer s andnanaeshiEngeRENONERe CRBRGTHEES. ESHeEr afFfePRef EFPEGIALLY 2

honopol yner s, i n¢l ude ly ﬁ{éfed and. poly \ t hoqgkb S
preferred, c%)!b%%?/#er scplgf g%%%/ﬂo e msqér'%' a%@i%ﬁﬁﬁg#wwi n itﬁé sgc;:pe of
the present havenbicpolicPref®rred edpehgnemenamerderiswechfrem ethene,

copol yrmeri si ng a nono- al kene nonoper, ticularly,a ljinear or branched C2-
C8 al kene noRBABPICas DYef 'édl%er%ﬂﬁe%?ﬁ‘%’foﬁ’%%t (6ﬁ8]°u§FH'8?,’ pref e'tia_bl y
only one, copglymeydsall &dd neat naenyD- 92408878 PCH-GRI2,ALERE - Ibreanshed
C2- C8 al kene conorioner. Preferably, when the polyolefin is a copolyner,
t he copolynet-insthyinpdnbyl-eopol yhreneshng- kupol yones i it -weider8atrZonly a
ene, hex-l-ene, hex-2-ene and hex-3-ene. Preferred C,-Cg
alkene monomers include ethene, propene, but-l-ene, 2-
methyl-propene, 3-methyl-but-l-ene and 4-methyl-1-pent-1-
ene. Especially preferred C,-Cs alkene monomers include

15 ethene, propene and but-l-ene.

Preferred polyolefins are homopolymers derived from
polymerising one mono-alkene monomer, particularly a C;-GCg
alkene monomer, as defined herein. Preferred homopolymers
20 include polyethylene, such as low-density polyethylene,
high-density polyethylene and linear low-density
polyethylene, polypropylene, and homopolymers derived from
polymerising 2-methyl-propene monomers, 3-methyl-but-1l-ene
monomers and 4-methyl-pent-l-ene monomers. Especially
25 preferred homopolymers include polyethylene and

polypropylene.

Although 1less preferred, copolymers of polyolefins are
also included within the scope of the present invention.
30 Preferred copolymers are derived from copolymerising a
mono-alkene monomer, particularly a linear or branched C;-
Cs alkene monomer, as defined herein with at Ileast one

other, preferably only one, copolymerisable linear or



copol yneri sabl e pol yol efi n conononer. Suitably, preferred copolynmers do not
i ncl ude conposite resins such as poly(styrene-ethylene) polyners.

Pr ef err edwoapoB3zaers i ncl ude pol y(et hyl ene-propyl ene), PCT/GB02/01628

pol y(propyl ene-but-i-.. ene) and pol3get hyl ene-oct-1|-ene). Preferred
conpositions of the present invention include: nylon and an acrylic

pol ynmer additive; polyethylene and an acrylic polyner additive; and,

pol ypropyl ene and an acrylic polynmer additive. The pol yam de or polyol efns

May Conpri Se,PRe-19Eq MEL. c,20eRkense! eehedoheeM apgkaggabiikl, er whghnetak
filler, flame retardant, NVstablllser, del ustering agent,, a thernal

stabilizer, polyblefinolis absorbeiyman, arttiest gppelugent , 1sa fammadabiyng

agent and a fluorescent.whitenin e Qr a.m e Qf. .Lwo aqr re_of
t hese agent s‘?oﬁf?m?ﬁbﬁgz?gt heaac?@/?ﬁéo%%qlﬁrer mfg{ﬁe:{\r/e ;\)'Jsltfohr,esg)ﬁ]th;ion &n
anount  of atcd;,]saﬁym@ris&bl%pamyelef@ﬁeé@dabuoraérteasuieabiy,m@r%fewed nor e
preferably at least 0.5 w 9% nost preferably greater than or equal to 1

Wt % based orncepely®eral wei gRetof rd UenpASuRH &t heSpRresedHCnvést i on
Pr ef bly, i di t. j i [
referably aﬁggf%?%y%wéﬁ%pggx En@fdi R YRSl eSTeddh Al a%%l@ferlsess

than or equ referably an or equal to 15 w nor e
preferably |tssltdan qolietridlytenddbrmdpyhernmist ppefer(pyiopyless -thdnlor -
equal to 5 w % based gn t he iotal wei ght of the conposition of the
present inve%??bn?némpﬁ Y 68578 e?@ﬂ?%%ogfﬁﬂ% 8 The addition of such | ow
anounts of acrylic polynmer may further reduce the costs of the overal
process, thereby allow ng significant increases in productivity to be
achi eved.0 Howeekerred wionpdsd tdpmsecoft sHet mpes9Rt agRypneion include:

nylon and an acrylic polymer additive; polyethylene and an
acrylic polymer additive; and, polypropylene and an
acrylic polymer additive.

15 The polyamide or polyolefins may comprise one oOr more
agents selected from a glass filler, mineral filler, flame
‘retardant, UV stabiliser, delustering agent,, a thermal
stabilizer, - an ultraviolet absorber, an antistatic agent,
a terminating agent and a fluorescent whitening agent, or

20 -'a mixture of two or more of these agents.

Preferably, the acrylic polymer additive is present in an
amount of at least 0.1 wt %, more preferably at least 0.25
wt %, even more preferably at 1least 0.5 wt %, most
25 preferably greater than or equal to 1 wt% based on the

total weight of the composition of the present invention.

Preferably, the acrylic polymer additive is present in an
amount of less than or equal to 20 wt %, preferably less
30 than or equal to 15 wt %, more preferably less than or
equal to 12 wt %, most preferably less than or equal to 5
wt % based on the total weight of the composition of the

present invention.



pol ymer additive nmay be added to the polynmer matrix in an anount of
greater than 10 wt% of the polynmer matrix if desired. Preferably, the
anount ofwpokysas7 (i.e. polyolefin or polyamde) in the eormmebiaas of the
present invention is greater. than o¥ equal to 80 w% preferably greater
than or equal to 85 w% nore preferably greater than or equal to 88 w%
nost preferably greater than or equal to 95 w % based on the total weight
of the conposition of the present invention. Preferably, the anount of
.polyner (i.e. polyolefin or polyamde) in the conposition of the present
invention is l|ess than or equal to 99.9 W% preferably |ess than or_ equal
to 99.75 w %hernprddptersr M ySPelds loHat S UlduaPt 1 ST 1S RY YRSt MaY

preferably greate riggaugg Al o I P9t YnebaRRd- 0N tHecteka!  wakdhbyof

t he conposition o resent invention. Preferably,” the anmpunt of
addi tive thailiswatgedsionthtcapol yimerashoet d be kppodastlivitss possPel e to

achieve the desired decrease in extensjional vi i / .
viscositﬁ\MﬁqQ&eW%.nt%?ﬂ?ﬁ@rth%tpW§§£é%? %PB%éégggéangggtﬁé?ia%%§llc

stability, #@G}é@fi abhycsig hay be tBkdoftd hthe UsEDEhEL edapoliymen. avio
02/ 083787 PCT/ GB02/ 01628 It mﬁ?l be appreciated by those skilled in the

art: as examdiit e@fhygrertepeshpinc Itonwf niahi nghexaedraer JBatgeEciifbed
her ei nafter, tha% he anount of decrease in the extensional viscosity
and/ or the $He&&r*S¥scosity of the conposition of the present invention
conpared with the same conposition not containing the "acrylic polyner

additive, particularly the pol yner al one, nfy be , .

10 Preferably, the amount of polymer (i.e. polyolefin or

polyamide) in the composition of the present invention is

greater. than or equal to 80 wt%, preferably greater than

or equal to 85 wt%, more preferably greater than or equal

to 88 wt%, most preferably greater than or equal to 95 wt%

15 based on the total weight of the composition of the

present invention.

Preferably, the amount of polymer (i.e. polyolefin or
polyamide) in the composition of the present invention is

20 less than or equal to 99.9 wt%, preferably less than or
equal to 99.75 wt%, more preferably less than or equal to
99.5 wt%, most preferably greater than or equal to 99 wt%
based on the total weight of the composition of the
present invention.

25 A
Preferably, the amount of additive that is added to the
polymer should be kept as low as possible to achieve the
desired decrease 1in extensional viscosity and/or shear
viscosity whilst maintaining the physical properties i.e.

30 thermal stability, substantially similar to that of the

unmodified polymer.



dependent, anongst other things, on the anobunt of acrylic polyner additive
added, average nol ecul ar wei ght of the acrylic polyner additive, and the
type of awoykioss7ppl ymer additive. Consequently, by routi meTagpeniszent ation
it is usually possible to produce a ¥onposition of the present invention
having the desired decrease in extensional viscosity and/or shear
viscosity for the particular application e.g. high-speed spinning, whilst
mai ntai ning the physical properties of the conposition of the present

invention subst gatinalby sppirkaiatedt it ehotbe skdmaedoposikl art, as
particularly the polymer alone, in the _absence of the additive, The
acrylic pol yweematitftede By Blei neBepbEAF edPRT S1BIEHBIY NEBFARRL8Ef | ASd
herein by vajdous; SEANAGSe. FOEEXAMRE: e Al OOk Ofeligadddihi oMY
be effected during e polynerirsation process for formng the polyner.

Al t er nat i vel gzt éhei addi t miescory tiye amdfobl éhededsheah vhecosdtynmeef Eoe

exanpl e, the acryljc, polyner additive may .b ded with t,
to form& peCFCP‘EE’O%'Ftﬁni sor%esﬁgge(ﬁ%‘?ﬁ?%/t Ziﬁ’t‘?&%ﬁo Oggﬁt(ﬁB?\é% ed‘”fh%} pg? %[ e
moul ded i ntﬁ@ﬁoaabmgb@,itlf%t hQIRDT @rordthe raidel t i vite MY b1 MEXegolyirert he

polymer int hopper of ‘an extruder and the Tesultant m xture extruded
and processeztiditieenat inatticulamisi t $heeanPelybhs akleige ndRbe &fded

to a melt st f_the pol by a.si ' i Dj gt .
W0 02/ 08375 PeTFEBE5] 0TBDRI Pr GFBFRIY LI Ath y1 e BOTYREr CRdditroeds

mel t - bl ended%oy%@rt hRIdIa) iVRET 2 @APH PY iaR@g e ahoVecubet hodsigitt aof the
t enperature between 150C to 300C preferably 170C to re preferably

¢ 90C,
160C t 0 1240 HREhL € hBOpYMeHe AOEA M Ese 1Y 1S ob BFF n°§n80% &Ct &YFEWhen

the pol ymer additive. Consequently, by routine experimentation it is

usually possible to produce a composition of the present
invention having the desired decrease in extensional
vigcosity and/or shear viscosity for the particular

15 application e.g. high-speed spinning, whilst maintaining
the physical properties of the composition of the present
invention substantially similar to that of the same
composition, particularly the polymer alone, in the.
absence of the additive. -

20
The acrylic polymer additive may be incorporated into a
polymer as defined herein by various methods. For example,
the addition of the additive may be effected during the
polymerisation process for forming the polymer.

25 Alternatively, the additive may be melt-blended with the
polymer. For example, the acrylic polymer additive may be
compounded with the polymer to form a pellet which is
subsequently extruded and processed for example moulded
into an article. Furthermore, the additive may be mixed

30 with the polymer in the hopper of an extruder and the
resultant mixture extruded and processed. Alternmatively, a
melt stream of the additive may be added to a melt stream

of the polymer, by a side extrusion or injection process.



conpri ses a polyam de. Mst preferably, non-nolten acrylic polymer additive
is added to a nelt streamof the. polynmer by a cramm ng process. By
addi ng nowormioszs7 acrylic polynmer additive to such a nelt petrr@meioie2enabl es
t he polyneric conposition of the pre¥ent invention to be easily controlled
and/or varied during the production process. The adaptability of the
production equi pnent may result in significant cost savings and enhanced
productivity, particularly if it is necessary to vary the polyneric
conposi tion pfetbeapleserthe adwenid Opolideeoeeidittifies 1ypeedt -addintiedn
process may mnimse the _exposure of the acrylic pol r?ggditive to_ the

hi gh tenperaWh?%_p§h9nepcﬂﬂ66%$sﬁM?L9ﬁ%ﬁ&i(ﬁﬂﬁ QW%Y%gsm AAg &cnofe
stable pol YMELygLxbifEe ARGAILN0168-2 SE60AYALPCEEerbhgORYCSETY- ¢ NegNti On

provides a ne making a conposition of the present invention as
defined her e2motoppmiciengppeberdbhy a i ner & ewhenontlze poojamede

and/ or polyolefin,as defined _herein, .a adding .acrylic pal

addi tive 2as G%TPﬁéﬁeSh@rBPﬁyPae?ﬁE 58?y2§9.glkow2?ﬂ gew§55r§%Fh¥g§E?ﬁgi any
of the aforggﬁﬁfigggdanggmpgﬁigé,adding the additive to the polynmer may
be enpl oyed. Preferably, the acrylic polynmer additive is nmelt-blended with

the polyner. Preferably, non-nolten acrylic polyner additive is added to

e et [ the BOLYTere s AR POSABA BOTEEHOXQAPER, POIRRELI A 1Y D

aspect, the pre imventi‘dn “provides a us nposition o
present invegfdea t® foor meatfi bteecakr efEr abley, pphegmprockss 4 orcremudng ng a

polynmeric fibre conprise praviding.a | ten conppsition of t .pr.esent
i nvent i ot asPHeFFRgd ﬁ¥r§q§1QﬁuPéhﬁWﬁ Qiacr§§ﬁc polymer 20810552

such a melt stream, enables the polymeric composition of
the present invention to be easily -controlled and/or
varied during the production process. The adaptability of
the production eqguipment may result in significant cost
15 savings and enhanced productivity, particularly if it is
necessary to vary the polymeric composition of the present.
invention. Moreover, this type of addition process may
minimise the exposure of the acrylic polymer additive to
the high temperature polymer processing conditions,

20 thereby forming a more stable polymer mixture.

According to a second aspect, the present invention
provides a method of making a composition of the present
invention as defined herein comprising providing a polymer
25 gelected from a polyamide and/or polyolefin as defined
herein, and adding an acrylic polymer additive as defined
herein to the polymer. It will be appreciated that any of
the aforementioned methods of adding the additive to the
polymer may be employed. Preferably, the acrylic polymer
30 additive i1s melt-blended with the polymer. Preferably,

non-molten acrylic polymer additive is added to the molten

polymer.



fibre fromthe nolten conposition of the present invention. Preferably,
the nolten conposition of the present invention is formed by addi ng

non- nol t ewoae/wgd7’8T pol yner additive to the nolten pol ynerCTRIBROI@BI Yy, the
production of the polyneric fibre is 38cconplished by high speed spinning
usi ng spi nning devices which are known per se. Preferably, spinning speeds
of greater than or equal to 500 mimnute, nore preferably greater than or
equal to 2000 mim nute, nost preferably 3000 m m nute are enpl oyed.

Preferably, Abos@ingi ngospeed tHisd esgspdan), ortleguabresehf00@nvention:
m mnute, nore preferably | ess than or equal to 7500 mim nute, nost |
preferably |Bsevigdagnackseqeal the 6OUDORLRLADL 8f AE€oPHRFE o 1R VESHOR

aspect the | pyeBLLAN Provbfles reffwéﬁl??mmes;ﬁ%é&% cogPopibiapRifh the
present invention. e non-nmolten acrytic polyner additive nay be added at
vari ous poi npslymetrhe €pbrel comprifet peospiingi remddesnncomposditide of
extruder, i.e. the nolten is fe et of statgf nd/ or dynam c

,pol
m xers uﬁ%tr%%%1§F?¥§ﬁﬁnﬁB§§ gggnbdﬁ§tgF%gﬁggs,??ﬁﬁpprgp Ty the ¢

non-nol ten agpybic fQymeenhaddigdived s dsieibhe 9H t eph@ol Yikisers! r eam
at a point immediately before the nolten polyner reaches the static and/or

dynam ¢ mi xeisvesuionbly, such a WO 02/083787 PCT/ GB02/ 01628 poi nt of
addition mnimses the exposure of the acrylic polynmer additive to the
hi gh tenperature polyner processing conditions whilst enabling the acrylic
pol ymer addptéyeraplbe adgswiat by tehxedkohpdstwomol tfn pohynemprddent | |
be appreciated that the non-nolten acrylic polynmer  additive,my %g added
to thelﬁﬂtehnﬁﬁp9hﬁp §ﬁ¥é§ﬁmﬁdaﬁy adding non-molten acrylic ‘polymer

additive to the molten polymer.

Preferably, the production of the polymeric fibre is
accomplished by high speed spinning using spinning devices
15 which are known per se. Preferably, spinning speeds of
greater than or equal to 500 m/minute, more preferably
greater than or equal to 2000 m/minute, most preferably
3000 m/minute are employed. Preferably, the spinning speed
ig .less than or equal to 10000 m/minute, more preferably
20 less than or equal to 7500 m/minute, most preferably less

than or equal to 6000 m/minute.

According to a fourth aspect the invention provides a
fibre comprising the composition of the present invention.
25
The non-molten acrylic polymer additive may be added at
various points in the spin line. If the spin line does not
include an extruder, i.e. the molten polymer is fed to a
set of static and/or dynamic mixers upstream of a
30 spinneret by boosﬁer pumps, then preferably the non-molten
acrylic polymer additive is added to the wmolten polymer
stream at a point immediately before the molten polymer

reaches the static and/or dynamic mixers. Suitably, such a



poi nt between the booster punps and the static and/or dynam c m xers.
Alternatively, the non-nolten acrylic polynmer additive may be added to the
nol ten poWwprmensyBT eam in the booster punps or at a poi nt papsiBoeani2ef t he
booster punps, i.e. at a point befor¥® the polyner streamreaches the
booster punps. If the spin line includes an extruder, as opposed to
booster punps, then the non-nolten acrylic polynmer additive nay be added
to the screw section of the extruder. Alternatively, the non-nolten
acrylic pol ypeint addi tadeihyn beiaddédesnmidt acebpsdoensti edle ofctiyd ic

extruder i.e. at or just_peyond the tip of the screw_so,k that pressure
carries the BaHYRETe f%é@%ﬁ %MtIFQ:hetﬁﬁlté%lg ol YIRS 3 e E oTYHer

Al ternativel ¥, ,tbes 188 WRLHER 186EY WinG 14p0l atiEs1 Bl thyeatmylbe addgther
downstream of the extruder at a point |nned|ateléhpr|or to the nolten

pol ymer streaddibavhi hg hesadearatedyi vinelevsthn8her M@} E&Ri BOAYREFs.  Such
a point of addition may further mnimse the exposure of the acrylic

pol ymer additive to the hi gh tenperature processing conditions.

Preferably, theynon-bel bppraeiykted thakyrbe addi-tioltens aatgad ¢ edalymescr ew
section of the extruder. Mst preferably, at_a oini of thg screw section
of the extru@@@lﬁhﬁﬁemﬁﬁebﬁoﬁﬁaﬁd(ﬁﬂﬂ@%ﬁe@?%t PRV ISR GEFCAE A 31 he

extruder. S » A, Pal adqjti al S that therpddiddqmd s
subj ect ed t(u)ﬁgégau%%%%%Z%&%?ggogé%l@%%?%%G%ﬁshear forces so t/ﬁjat

dropl ets foréypande toiesesgi ngliteomattielypi nizdyeet nei-mstl téimi AEIG S he
exposure of th addi ti.ve.to the high te rature processi C {1 .
Pref er abty, PReYHBA- ﬁggﬁgﬁvﬁcpﬁ’i Eepéﬁ‘?ﬁg &d :I!’tel \}rgoj‘locse(%l ?ﬁ%&net%gcgt%fee%{r}ﬁol ten
pol ymer (i.ejpnpeh¥anbedater- pakyel efi Bk, a point upstream of the booster
pumps, i.e. at a point before the polymer stream reaches

the booster pumps.

15 If the spin line includes an extruder, as opposed to
booster pumps, then the non-molten acrylic polymer
additive may be added to the screw section of the
extruder. Alternatively, the non-molten acrylic polymer
additive may be added immediately downstream of the

20 extruder i.e. at or just beyond the tip of the screw, so
that pressure carries the additive forward with the molten
polymer stream. Alternatively, the non-molten acrylic
polymer additive may be added downstream of the extruder
at a point immediately prior to the molten polymer stream

25 reaching a set of static mixers and/or dynamic mixers.
Such a point of addition may further minimise the exposure
of the acrylic polymer additive to the high temperature
processing conditions. Preferably, the non-molten acrylic
polymer additive is added to the screw section of the

30 extruder. Most preferably, at a point of the screw section
of the extruder where the polymer (polyolefin or
polyamide) melts in the extruder. Such a point of addition

usually ensures that the additive is subjected to adequate



by 'a crammer such as a tw n-screw cranmer, nodel ZS-B25, supplied by
Werner & Pfleiderer or a twin-screw cramer, nodel R17, supplied by

St ober. Iwowiog378® appreci ated by those skilled in the artCrhamo2/0v@si ous
conbi nati ons of the above points of afdition for adding the non-nolten
acrylic polyner additive to the polyner nelt are enbraced by the present
i nvention. Mreover, the non-nolten acrylic polyner additive nay be
replaced totally or partially by a nolten acrylic polynmer additive as

defined hereipbgl-orercthe RErAHLdC RedyIeds agldihi yeids poekekabling from
honogeneously distributed in the nolten pol yner %g.e. pol yam de or

pol yol ef in)thg nBriipgeirstt hehdketudBindndrdndoy thsan§¥ersunte Qfat itde
and/ or dynam g .mixgrs.in.they .distrj [ ' : gRd/ kRibhe spin
pack. Suitab?é?gbé§§iﬁﬁ th hﬁgpn%gggggégpffgﬁggggkﬁéﬁgcF&FFC 50 yner
additive enables the user to vary the type and extent of m xing of the

additive with the nplten golyner. Sui t ably, tgLs enabl es tﬁg ser tao vary
the rheolbgyP8rEEREPAYY Y| _epd}WOHd:rﬁ)‘_ 1 OREYeBYy cBREYBFTt h %%rjf‘f%l e%i ze
di stribution,ghehihes RGYkicd el WKt (e LOoMASidich Wfr e yrsEn) -

i nvention be?ore the conposition of 'the -present invention passes through
t he spi nnereby A0 OAOB37 83uPCTASBER/ D4 B28sCcIewef Brabngyr, t HOSGlopt%EtB&t ze of

the acrylic pol r dditive energj from.t he spi et | i At el y
75 Lo 400 nRFPHOSEIIS HEHIGE 260 He g Corbant LoR or TRy Rreamnt
invention maycheinrde,i gupbheekioby gapreets, film powders or granules. It

may be extruded or noulded into various shapes or coextruded or |am nated
onto othk? materials, rigid or foaned forns of '

It will be appreciated by those skilled in the art that
various combinations of the above points of addition for
adding the non-molten acrylic polymer additive to the
polymer melt are embraced by the present invention.
15 Moreover, the non-molten acrylic polymer additive may be
replaced totally or partially by a molten acrylic polymer

additive as defined hereinbefore.

The acrylic polymer additive is preferably homogeneously
20 distributed in the molten polymer (i.e. polyamide or
polyolefin) by mixing in the extruder and/or by means of
the static and/or dynamic mixers in the distribution
manifold and/or in the spin pack. Suitably, varying the
point of addition of the acrylic polymer additive enables
25 the user to vary the type and extent of mixing of the
additive with the molten polymer. Suitably, this enables
the user to vary the rheology of the acrylic polymer and
thereby control the particle size distribution of the
acrylic polymer in the composition of the present
30 invention before the composition of the present invention

passes through the spinneret.



ABS, PVC, polystyrene polyners including high inpact polystyrene (H PS).
It may al so be coextruded or lam nated onto netals. Wen the conposition
of the prweanwsi’avention is in the formof sheets it nayPoa/cBieonasor med
into a desired shape. According to aififth aspect, the. present invention
provi des a shaped article conprising the conposition of the present

i nvention. Suitably, said shaped article may be forned by extrusion, by
nmoul di ng such as bl ow noul ding or injection-noulding, thernoformng or

coextruded osret&walByed ©HE 0 @tbSIetBtI2al Sof Satle shapedlact i pbeymay be
for use in construction of a building. For exangle, it could be a solid or
coextruded aidithve ewosporeat W EXRANEPENECEBES it FRRTPX PR Yl hodrd; -

fascia boar d.. o] giding RORE G540, 0864 Sl PI pE.  Shutter's, i ndow

casenent, w nhdow board, w ndow pro conservatory profile, door panels,
door casenent, roofing panel, architectural accessory or the like. Said
shaped article may be for use in_constructing a Vvehicle or.i aggther

e

hi_cl i n
aut onot i Ve appf i EQFPERLEREEN Bhe p prRSRRteri e d 1oEo& a1

| ami nate. Sugh. 2gphi ¢at iisetd Nt Le, bybwasesnet lgriniakd .o, r¢leagyabeve WO
02/ 083787 PCT/ GB02/ 01628 exterior trim cab noul dings, bunpers (fenders),

| ouvers, resxtpatedsoramadsiad eknter vauiess shabks, RFandocEhRPeed, OLf ar m
vehi cl es and, mass_transit vehi.cl.es i.de d gt er [¥g%ﬁ drEgraL the
like. Said shapedfar i8P§°m§}W%§LE%§ %%Fg%blgggiﬁoﬁg both i ndoors or
out doors, fospexanpe, bapblLoesyientur pslymerket inskatingi t bligh hoopewdr es,
bottles, containers, refrigerator liners or bodies fgn in%, trash _cans,
garden 10 polystyrene (HIFS). It may also be coextruded or’ laminate

onto metals. When the composition of the present invention

is in the form of sheets it may be thermoformed into a

desired shape.

15 According to a fifth aspect, the. present invention
provides a shaped article comprising the composition of
the present invention. Suitably, said shaped article may
be formed by extrusion, by moulding such as blow-moulding
or injection-moulding, thermoforming or coextruded or

20 laminated onto other materials.

Said shaped article may be for use in construction of a
building. For example, it could be a solid or coextruded
building component, for example a soffit board, barge
25 board, fascia board, cladding board, siding, gutter, pipe,
shutters, window casement, window board, window profile,
conservatory profile, door panels, door casement, roofing

panel, architectural accessory or the like.

30 Said sghaped article may be for use in constructing a
vehicle or in another automotive application, both as a
bulk material or as a coextruded laminate. Such

applications, include but are not limited to, decorative



furniture or the like. According to a sixth aspect, the present invention
provi des a use of the conposition of the present invention to forma
shaped arwpaok®s37g#ccordi ng to a seventh aspect, the presentPCTroBERDIQR
provides a filmconprising the conpos42ti on of the present invention.
Suitably, the filmmy be fornmed by bl ow noul ding or extruding the
conposition of the present invention. Typically, the filmhas a thickness
of 10 mcrons to 2 nm According to an eighth aspect, the present
invention pL-@EERS ards@, Obabhenceurpesist, i wurgferdhe( femdens) | ntentens, to
forma film . According to a ninth aspect the present invention provides
the use of &PHCBATLLPol JHEESBET €F VECASPURET netir ReFei nvandr He8EPELSI ng

the extensi gal, WSEPSLLY aRE/ Haskn®,Sheal Warosidy, olide PahiMBlharter

particularly a polyamde or polyolefin, as defined herein. Suitably, such
use may be mfrfelcttadi myondphai hgkeéhe acrylic polyner additive as WO

02/ 083787 PCT/ GB02/ 01628 defined herein with a pol yam de or polyolef in by
the metRods described herein. Suitably, features of the first, second,

third, fourtdyiqfidddpedi drfticSeventl), Béghidea@ndmi aphlaspedonsof bbha
present invention may be conbined and regarded as preferred features of
the other asipebiarsfor heupdessnt ferverdfbhe TRBhracenfishUWPEl BOILEFt her

described by of the follow =LLgiting es w gfierence to
the acconpdanyl g dréﬁ%%ﬁggﬁmherggﬁg Q?%%QL 1 igggE?F%ﬁ/diaggg% e
representi ngraf Siydratde Idhers or bodies, fencing, trash cans, garden

10 furniture or the like.

According to a sixth aspect, the present invention
provides a use of the composition of the present invention
to form a shaped article.

15
According to a seventh aspect, the present invention
provides a £ilm comprising the composition of the present .
invention. Suitably, the film wmay be formed by blow-
moulding or extruding the composition of "the present
20 invention. Typically, the £ilm has a thickness of 10

microns to 2 mm.

According to an eighth aspect, the present invention
provides a use of the composition of the present invention

25 to form a film.

According to a ninth aspect the present invention provides
the use of an acrylic polymer additive as defined herein
for decreasing the extensional viscosity and/or the shear
30 viscosity of a polymer, particularly a polyamide or
polyolefin, as defined herein. Suitably, such use may be

affected by admixing the acrylic polymer additive as



producing a polyneric fibre by incorporating nolten acrylic polyner
additive as defined hereinbefore into a. nelt streamof a polyner as

defi ned heoeinkBore; and Figure 2 is a flow di agram r epr @saraBm®1@8spi n
line for producing a polyneric fibre4by incorporating non-nolten acrylic
"pol yner additive as defined hereinbefore into a nelt stream of a pol yner
as defined hereinbefore. For sinplicity, the follow ng description in part
refers to polyolefins only. However, it will be appreciated that the term
"pol yol ef i n"dd Bihed eredwageablie i sh pheyaride "ol yoreEnyolast idef bayed ther ei n.
There is shown in Figure 1%$gparatus for adding a nolten acrylic polyner

additive to eerRPEs s€eeari B paeyBtRfin  conprising a hopper (1) for

receiving the acrylic polynmer additive and an extruder (2) for extruding
the acrylic polynmer additive fromthe hopper (1). The apparatus WO

02/ 083787 PCGRA{3B8I21 91 6FRatfureshert coiner | Bossta, sepgrate hopped. (FpPursh.
recei ving the, _pol yol.efi

| d. t (4),. f '
boyol ef B ot Shar ” BHStHEnoSRURBER T (Sobi. Bifr quaion 4 forfEbe, BED chis®
tubul ar manifelgesySt @mved) 16aNt &gy NOb&t atbmbiinee s.arkhe  redatdedmanisf ol.d

system (5) feeds into a spin pack and spinneret (6). The spinneret

conpri ses a preferredvifmptiygsicabfy thit eObhah XPPRFES @4chthayPrgsgnt

di anet er of.abouti$ 3 mm In use, the hoppers (1) and (3) are charged with
dry base ch+%%e%¥ %é acrylic polyner additive and pol yolefin polyner,
respectively. The extruders (2) and (4) extrude the acrylic polyner

additive and polyolefin from,¢the  k hopper 1 and 2),tq f.orm separ at It f
| ows of 4%he Th® pPATNAREICR TWéERDI}?%n%ng%q&c %8?951)5198%&?% \V/ng?sogd eh%Eto
following non-limiting examples with reference to the

“accompanying drawings, wherein:

Figure 1 is a flow diagram representing a gpin line for
15 producing a polymeric fibre by incorporating molten
acrylic polymer additive as defined hereinbefore into a.

melt stream of a polymer as defined hereinbefore; and

Figure 2 is a flow diagram representing a spin line for
20 producing a polymeric fibre by incorporating non-molten
acrylic polymer additive as defined hereinbefore into a

melt stream of a polymer as defined hereinbefore.

For simplicity, the following description in part refers
25 to polyolefins only. However, it will be appreciated that
the term ‘“polyolefin” is interchangeable with the term

vpolymer” as defined herein.

There is shown in Figure 1 apparatus for adding a molten
30 acrylic polymer additive to a melt stream of polyolefin
comprising a hopper (1) for receiving the acrylic polymer
additive and an extruder (2) for extruding the acrylic

polymer additive from the hopper (1). The apparatus



the nelt flow of the polyolefin polynmer. This may take place in the screw
of the extruder (4) as indicated by I|ine 20, and/or at a point inmediately
downst r eawpoR/083787 extruder (i.e. at or just beyond the tippTaiBoRI0E28Cr eW)
as indicated by line 21, and/or at a foint immediately upstream of the
static mxers as indicated by line 22. It wll be appreciated that a

conbi nati on of the above points of addition may be enpl oyed. Moreover, the
nol ten acrylic polyner additive nay be added to the nolten polyolefin

pol ymer at t e S5)3p e k d
spi nneret (6 rg‘ﬁéP ?{nﬁggsﬁgxtaﬂr%gqa?a%ig%ﬁgﬂ ?1e ?Eg.{l getr:nggg?ggofwtéhe
mani f ol d syspehy@Béfandpbﬂgmennﬁnﬁemht@xthgdspld4@adknanﬁxgpuﬁh@9e¢h@6)

The spin pack _is filled th shattered tal an odyces g hear
so that fil aehyel e}(:ai‘)'l QP\YVH@ oﬁa ﬁa 255??8% eﬁe‘rgfei'l ro%ﬁ:ﬁceiggprkn eret.
The filamentgeédy aheof ar warod@dr hanafodppE9BEEAt €5) akentpistiati etatdx wel |
known to those WO 02/083787 PCT/ GB02/ 01628 skilled in the art which nay

i ncl ude Vhr|muser3n|?hﬁn@U§WdaqxﬂﬁaﬂﬁQR?sﬁXﬁE§m1Té%ef$%d§héﬁﬁolﬁ ERjdr e 2
apparatus for g]c(idl g’l% %ﬂ@é}gg _%gr.yl = Paby 3T@?dlctd té}esa gelptlas:ter eam

of a polyole?l conprrsing a oppe el ving the pol yner
and an extr uxd@fflﬁé;Zty{ombaMymmgeatmm 286t heaassofeat:hehammolaefdwnmqmer
The extruder 1 termnates in a tubular manifold (13) having static

m xers cont aPhed HErglﬁ Mflhe tubul ar manifold (13) feeds into a spin pack
and spinneret (14) as described above for the apparatus of Figure 1. The
apparatus further conprises a separate hopper (9) for receiving the
acryl i c pol yier uaddi ttihee lopbens ctlanmand ( 19) , asachhasgefawistpdtvePasie

S
tober, for chips of the acrylic polymer additive and polyolefin

polymer, respectively. The extruders (2) and (4) extrude
the acrylic polymer additive and polyolefin from the
hoppers (1 and 2) to form separate melt flows of the two
15 polymers. The molten acrylic polymer additive is added to
the melt flow of the polyolefin polymer. This may také
place in the screw of the extruder (4) as indicated by
line 20, and/or at a point immediately downstream of the
extruder (i.e. at or just beyond the tip of the screw) as
20 indicated by 1line 21, and/or at a point immediately
upstream of the static mixers as indicated by line 22 It
will be appreciated that a combination of the above points
of addition may be employed. Moreover, the molten acrylic
polymer additive may be added to the molten polyolefin
25 polymer at any point along the manifold system (5) before
the pack and spinneret (6). The polymer mixture is mixed
by the static mixers of the manifold system (5) and then
metered to the spin pack and spinneret (6). The spin pack
is filled with shattered metal and produces very high
30 shear so that filaments (7) of the polymeric mixture
emerge from the spinneret. The filaments (7) are forwarded

to an appropriate take-up station (8) well known to those



delivering non-nolten acrylic polyner additive to the polynmer nelt flow
In use, the hoppers (11) and (9) are charged with dry base chips of

pol yol ef iwopelogater and acrylic polymer respectively. ThePeTtGROA®I62812)
extrudes the polyolefin polynmer from4she hopper (11) to produce a nelt
flow. The crammer (10) conveys the non-nolten acrylic polyner into the
polyolefin nelt stream The cranmmer does not include a separate heat
source so that it does not nelt the acrylic polynmer. Optionally, the
cramer may gl Lsle enceréi Agt whpehakss. idGtudenvavides adnybhéngobypder
may be added to the screw of the extruder (12) as indicated by line 23,
and/ or at a pa¢ERrIinFedrePely downstream of the extruder (i.e. at or just
beyond the tip of the screw) as indicated by line 24, and/or at a point

i medi ately upstreamof the static mxers in the tubular manifold (13) as
i ndi cat ed byThéieei@5showngeneFagureh2 appanmstuenfasr giddngonpremodifnbe

dded at int al the tubul.ar manif ol t 13) W0 02/

PCT/ GBO2/°01 G26+Y bef oPELVRET s BEA-padk 593'%8?%&2?%%%)0% Pf P?ﬁé’gg%%ﬁ ic

pol ymer is aﬁﬁe LP LBEpEEEENGOE hbBpext Nudpr £612 etheringr eher gollymihe
‘

additive cra (10) is situated opposite an additive injector, _if _one is
fitted. As befdren téstfufamentl). (£6F dfiarmgidarddeto S&TEAPr BPF i &g

take-up syste 6).which may in de i f i i, shi ckagi ng
teps. 1t wi PPIBELapH et Bl by (e ST o8 | Wothe PETETRES e or al |
of the extrugersidéd amdni2dpiaf t(he)apharahys etatEcguméselsandchtdyede

repl aced by booster punps, if _the syst is fed with a polyner .nelt, .for
exanpl e m}on¥%¢r%b%tiﬁ96u§ub8ﬁ?ﬁéﬂ%ﬂﬂﬁéi$[J%ﬁﬂxﬂfeas Into a Spin” pack

and spinneret (14) as described above for the apparatus of .
Figure 1. The apparatus further comprises a separate
hopper (9) for receiving the acrylic polymer additive and
a crammer (10), such as that supplied by Stdber, for
15 delivering non-molten acrylic polymer additive to the

polymer melt flow. .

In use, the hoppers (11) and (9) are charged with dry base
chips of polyolefin polymer and acrylic polymer
20 respectively. The extruder (12) extrudes the polyolefin
polymer from the hopper (11) to produce a melt flow. The
crammer (10) conveys the non-molten acrylic polymer into
the polyolefin melt stream. The crammer does not include a
separate heat source so that it does not melt the acrylic
25 polymer. Optionally, the crammer may include a cooling
apparatus. The non-molten acrylic polymer may be added to
the screw of the extruder (12) as indicated by line 23,
and/or at a point immediately downstream of the extruder
(i.e. at or just beyond the tip of the screw) as indicated
30 by line 24, and/or at a point immediately upstream of the
static mixers in the tubular manifold (13) as indicated by
line 25. In general, the non-molten acrylic polymer can be

added at any point along the tubular manifold system (13)



Rheol ogi cal Anal ysis Viscosity nmeasurenments were nmade using a Rosand
Capillary rheoneter at a tenperature of between 190C to 310C. Shear

Vi scosi t ywomasss7enent s were nade at shear rates of betweerCIGERAI@A
10,000 s-1, and el ongational extensio#al viscosities calculated fromthese
data as outlined below. The thermal stability of the conposition and the
additives was assessed by nonitoring the viscosity over 1800 s. In' the
capillary rheonetry analysis, the polyner chip (i.e. the polyner

conposi tionrdhe agddi tdpie) pscibeahad sgigrddiedesidpd treneiat seeylice.

mel ted) and sinultaneousbé extruded through two barrels:_ one barrel

cont ai ni ng @Plemsgaied afided 18> nhie n scaryt T ahlie1 SKRTUSSH afetler FD8Rd,
the other barrel contaiping.ag;oeiLi f&?aﬂt“gﬁ (Q3 i Q#&‘gg%@) ?@?ﬁg}tgm in

di aneter. Pﬁggéuréﬁgirans ucers are loca upstream of each o
respective i ea@dticyveegimhsctiar redor dbricheipr esisurezl dr ap thefough- eabke WO
02/ 083787 PCI/ @B02/ 01628 die for_an individual shear rate i eed.

Two paral | diiaathenddtd afEe ndd¥ 1eF9ad oliPr o™ it RAR at&?g'r?:régg}il to
be made. Forghotdy, di (i .- Gni&hongayedigbguasrifheeodse) Fane8ALhGbURKEN to

S > .
the. total p?essure drop recorded is attributed to the resistance of the

pol ymer nelgadwwieryisigeps. the die entry region (which is anal ogous to’
stretching a unit cell of nolten polynmer i.e.  extensional viscosity). A

further contribution to the pressure drop occurs with the elongated die

but not the fifite diee, appedidtedt byi htiodd eskdllé@ desitdiangett ahatl ow
of the polyner nelt due to shear wwth the die _wal

gs. Cbnsgguentlﬁ, tEe
pr essuréodr opne evorafet ehrogheXrEuders f (teafeltel @ eS o 3PRETEXUENSoNal
viscosity O%ééﬁEes 1 and 2 may be replaced by booster pumps, if the

system is fed with a polymer melt, for example from a

continuous polymerisation process.

15 Rheological Analysis

Viscosity measurements were made using a Rosand Capillary
rheometer at a temperature of between 190°C to 310°C.
Shear viscosity measurements were made at shear rates of
20 between 30 g% and 10,000 s %, and elongational extensional
vigcosities calculated from these data as outlined below.
The thermal stability of the composition and the additives

was assessed by monitoring the viscosity over 1800 s.

25 In the capillary rheometry analysis, the polymer chip
(i.e. the polymer composition or the additive) is heated
to the desired temperature (i.e. melted) and
simultaneously extruded through two barrels: one barrel
containing an elongated die (16 mm in length) and 1 mm in

30 diameter; and, the other barrel containing an orifice die
(0.2 mm in length) and 1 mm in diameter. Pressure
transducers are located upstream of each of the respective

die entry regions to record the pressure drop through each



pol ynmer nelt, as no shear occurs at the die walls unlike in the el ongated
die having die walls. Simlarly, the difference in the pressure drop

bet ween tWwe oelogatgated die and the orifice type die produees/GBuwaRsre of
the shear viscosity of the polynmer mlt.. The deformation and flow of a
pol ymer systemis generally <carried out in shear for neasurenent

conveni ence and related as shear viscosity (rj), shear rate (y) or shear
stress (T). The elongational viscosity (A) is then calculated by the
software in dhe rdwongher ihAiatdaatarndeami h:fat@og$V\eL| 'Jsareqwma'e@h: XwQ n+1

2 Po 2 32~ y _ where rl represents shear comﬁ'x é}ggre ents %
shear thi niP@REkPbnSMASUr et eRES SHRAF oraf"l 2Md dzlﬁe§8 Fgl t he
extrapol at ed, ze£9 &f&gt ?, odi RERRSUT Bofr 8BtnV\QiQ% 088787 LLIAGRO2404628

Exanple 1 Prepara ron of an acrylic copolymer additive conprising 98 25%
by wei ght rrecb:h:yflazrethh@rylat e:ca‘xtdrlbUISL%rbyt@eltd‘m Cothyl RIIRAMKSy P&CP by

suspensi on pol yne at,i on. itre botto k t our ffles
inthe a%%ﬁ?‘ﬁ%gaﬁﬁ Y %é t%ﬁtﬁ af Fe%rlm\:/é}ﬁépg)a Phé Olggl el
passi ng down,ap: al @gﬁvgrggﬁgeng_@lr ithechatiged awmtiy 28rggdoﬁod|(wtmbydr dgen
phosphat e di hydrate, 200 dei oni sed water, _and 100 of 19 OSOdI ym

pol ynmet hacr yama gogehs ghonﬁtﬁéﬁphinﬁeﬁgﬁﬂlﬁop?ﬁét R BOyeRt @0 WEEE H iSsed
with NaOH) solution | puspen heat.ad- t@l&%tgéogh\@ th
stirring to %ﬁ{%%%?lon e o) ??J%-n{lg% [yﬁ%t ﬁﬁa% ezlrte and nitrogen i s bubbled

through the psetstiren drap Icourwt @stho trrmmebomggged dtiee it rogén the
10 orifice die, which is attributable to the regsistance to

flow of the polymer melt due to shear with the die walls.

Consequently, the pressure drop recorded through the
orifice die relates to the extensional viscosity of the
15 polymer melt, as no shear occurs at the die walls unlike
in the elongated die having die walls. Similarly, the
difference in the pressure drop between the elongated die
and the orifice type die produces a measure of the shear
viscosity of the polymer melt.
20
The deformation and flow of a polymer system is generally
carried out in shear for measurement convenience and
related as shear viscosity (n), shear rate (y) or shear
stress (T). The elongationalv viscosity (X) is then
25 calculated by the software in the rheometer in accordance

with Cogswell’'s equation:

B

where 1 represents shear viscosity, n represents the shear

30

thinning exponent, Yy represents shear strain and Fo

represents the extrapolated zero length die pressure drop.



purge is stopped and 1080 g nethyl nethacrylate, 19.25 g ethyl acryl ate,
2.50 g 2,2 -azobis(isobutyronitrile) (AIBN) and 3.40 g dodecyl nercaptan
are then wbargexfsto the reaction flask. A nitrogen bl ankeCTiGBo@idBai ned
over the reactants. The reaction m x48ure is- heated to the reaction
tenperature of 82C and nmaintained while the reaction proceeds. The stirrer
speed may need to be increased during the reaction exotherm which can push
the tenperature up-to ca. 95C and water nay need to be added if the batch
foans excessively. After the exothermbegins to subside the bath is
heat-treated to reduce residual nononer |evels and deconpose any residual
initiator byExseailiendl at 90C for 1 hour. The reaction mxture is cooled and
then centrifugally washed by pouring the reaction slurry into a centrifuge
bag, dewatering and washing with 2 x 2 litres deionised water, with

dewat eri ng hetupanersh WO 024 083%91 i1RCT4&ROMEB28 dddtdiviel onomPhesing

centrifuge bags have a pore size of ca. 75 mcrons. The filtered ang
washed pél yrd- 355 shy engighto mathyls BeehapTetpted aRdail TPkt wgioht
tenperature qf 7 , r i {ddd & 8o ybh ¢ copol yner
havi ng a meiegchl%ylgve(%h g%%#a@v%?s %ﬁ%:?or%&?%o%ﬁ measured by gel
permeati on chromat ography. The acrylic copolynmer had a nelt flow index M

Cont g (moasdh od aSE . S9VEE R EHOT n Iaor B 6P o S aRF 5L 2% prithar BF: on
of an acrylig £apolydmers adgdid i WnGYpEd Siwikh 99. S¥nb¥ tvedghtvenet pylidle
met hacryl ate and 0. 5% by wei ght ~ethyl acrylate by bag pol ynerisati on,
10 stirrer passing down an alembic condénser 1s Charged with
28 g disodium hydrogen phosphate dihydrate, 2000 g
deionised water, and 100 g of 1% sodium polymethacrylate
(high molecular weight polymethylacrylate, neutralised
with NaOH) solution in water. The suspension is heated to
15 40°C to 50°C with stirring to dissolve the sodium
polymethacrylate, and nitrogen is bubbled ‘through the
solution for 30 minutes to remove oxygen. The nitrogen
purge is stopped and 1080 g methyl methacrylate, 19.25 g
ethyl acrylate, 2.50 -g 2,2'-azobis(isobutyronitrile)
20 (AIBN) and 3.40 g dodecyl mercaptan are then charged to
the reaction flask. A nitrogen blanket is maintained over
the reactants. The reaction mixture is heated to the
reaction temperature of 82°C and maintained while the
reaction proceeds. The stirrer speed may need to be
25 increased during the reaction exotherm which can push the
temperature up to ca. 95°C and water may need to be added
if the batch foams excessively. After the exotherm begins
to subside the bath is heat-treated to reduce residual
monomer levels and decompose any residual initiator by
30 heating at 90°C for 1 hour. The reaction mixture is cooled
and then centrifugally washed by pouring the reaction
slurry into a centrifuge bag, dewatering and washing with

2 x 2 litres deionised water, with dewatering between each



The followng materials were thoroughly mxed in a 10 litre glass round
bottonmed flask using a shaft driven paddle stirrer passing down an al enbic
condenserwo4R@83780g net hyl net hacrylate 24.70g ethyl acrycatGBo2/042g | auryl
peroxi de 0.54g t-butyl peroxyacetate 4950% active) 23.09g dodecyl mercaptan
0.73g oxalic acid solution (7.16% wWw in water) 0.91g 75% w w sodi um

di octyl sul phosuccinate in ethanol/ water (AOT 75) 4.95g

di t hi o- bi s-stearyl propi onate 19.80g stearyl nethacrylate WO 02/ 083787

PCT/ GB02/ 0162831 thish I edgei eenfiviFuge ibagst inaved angotbe sfilzas Ioﬂoum@edm th
nitrogen for 30 mnutes. The nononmer m xtures produced are harg into a

nyl on 6, 6( owigqrdrh. 6Th§ol@ﬂrﬂé?emig ARSI MGFSRCNBILYPREKASS SR tﬁ&ﬁoo 8
mm for pol y risatio } &4ha 91[ at%séﬂ'é‘{—e Ny apPReay, dtQure Rh@syEcobrash
0

bag with di ar%ﬁ ons su I'Ci én accombdat e the noner m xture and

yield a bag #du cknessuok, neongrielicharhed tihlelheciyali ¢ scopbéwdrohaalngt al
tray and filled wth the nononer

ture. .Trappe r enoved t he
bag seal & @ t HeadhEt HVIIFS Tﬁ%eFPiﬁrar‘f‘@% a?g % 883’ iMEERUF ?ag
desi gned ove n{jt%ﬁ@ga@ygﬂ éﬁ{r&ﬁé% fg;% ntrolled as detailed in the tabl e
er

bel ow. Step ature Tine 2 58C 13.5 hr 3 62C 1 h 4 65C 2
h
The acrylic .copolymer had a melt flow index MFI (ASTM
D1238, 230°C, 3.8 kg) of 2.3g/10 minutes,  a viscosity
10 number 56 cem/g (measured as a 0.5% solution in

chloroform) .
Example 2

15 Preparation of an acrylic copolymer additive comprising
99.5% by weight methyl methacrylate and 0.5% by weight
ethyl acrylate by bag polymerisation.

The following materials were thoroughly mixed in a 10
20 litre glass round bottomed £flask }using a shaft driven

paddle stirrer passing down an alembic condenser:

4923.30g methyl methacrylate

24.70g ethyl acrylate
25 2.40g lauryl peroxide

0.54g t-butyl peroxyacetate (50% active)

23.09g dodecyl mercaptan

0.73g oxalic acid solution (7.16% w/w in water)

0.91g 75% w/w sodium dioctyl sulphosuccinate in ethanol/
30 water (AOT 75)

4.95g dithio-bis-stearylpropionate

19.80g stearyl methacrylate



575C1h 6 100C1h 7 130C 2 h This profile achieved a conversion |evel
of >98% and produced a bul k polyner of very snpboth appearance wth no

i rregul arwpioe®s3T87 "hot spots” at the surface. The nylon [Ppag/cwe/oi@soved to
yield the title acrylic copolynmer haWw ng a wei ght average nol ecul ar wei ght
of 77,000. WD 02/083787 PCT/ GB02/ 01628 Exanple 3 Preparation of an
acrylic copolyner additive conprising 90% by wei ght nethyl nethacrylate
and 10% by wei ght n- butyl acrylate by suspension polynerisation. The title

copol ymer adﬂﬁé'¥Fabﬁleheﬁﬁ&ﬁﬁrgy1Eh%tf¥ﬂgﬁ'éﬁﬁ“@%e”ElQQﬁogﬁgﬁeast%h!'ned
in Exanple 1 npl oyi ng the follow ng reactants. 28.0g di sodi um hydrogen

phosphat e dehi/dragen Eﬁﬁogodmnuntsed mEemomomgrlwmmr@m palogmsekaemd at e
(hi gh nol ecul ar_wei.ght thy yI ate, -neutralise ] ._1n _wat er
990g met hyl FREFacPyraFe alﬁ% PWSPe%& gﬁﬁy%ew EEER SUEEE
2,2' -azobi 5(W§PpUtt)H1Q‘Hrierdé eledd BINhaa Ecg glodecyormepeapinaniheiont | €he

acryl ic copolyner additive was found to have a weight average nol ecul ar
wei ght of5 860@M0iBy Sjalilaferit adPRRRENRORREBgRPahRS LB@an%F%s bpgepEtdt i on

of an acrylig; ﬁ%&%&%g@réﬂ%¥fdféi§0ﬂ?rbébeﬂmoag%%bﬁﬂﬂ§'ﬂghoﬂgkhﬁhxture

met hacryl at e an wel ght et
and yield a bag thlckness of no more than 3 cm. The bag is

placed on a metal tray and filled with the monomer
mixture. Trapped air is removed and the bag sealed with a
10 metal clip. The tray and bag are placed in a suitably
designed oven and the oven temperature controlled as

detailed in the table below:

Step Temperature Time
1 63°C 1.5 h
2 58°C R 13.5 hr
3 62°C 1 h
4 65°C 2 h
5 75°C 1h
6 100°C 1h
7 130°C 2 h

15 This profile achieved a conversion level of >98% and
produced a bulk polymer of very smooth appearance with no
irregularities or “hot spots” at the surface. The nylon
bag was removed to yield the title acrylic copolymer
having a weight average molecular weight of 77,000.

20



acryl ate by suspension polynerisation. The title acrylic copolyner additive
is prepared by the experinental nethodol ogy as outlined in Exanple 1

enpl oyi ngwole/0838T owi ng reactants. WO 02/ 083787 PCT/ GB02/ @LGASB0208:28y

di sodi um hydr ogen phosphat e di hydratest 2000g dei oni sed water 100g 1% sodi um
pol ynmet hacryl ate (high nol ecul ar. weight polynethylacrylate, neutralised
with NaOH) in water 1056g nmethyl nethacrylate 44g ethyl acrylate 2.5g

2,2 -azobis(isobutyronitrile) AIBN 4.0g dodecyl nercaptan The title

acryl ate cop@k%%ﬁleagditive was found to have a weight average nol ecul ar
wei ght of 85; y gel perneation chromatography. Exanple 5 Preparation
of an acrylic copolyner additive conprising 85% by wei ght net hyl

nethacrylatePand%%ggggﬁlwﬁgggh N # th @rbxu§ﬂ§p§ﬁ§|@6 grlSlnﬁe

polynerlsatlon e acrylic ditive is prepared by t
experi ment al 9ot hydovegyhas nmﬂﬂymetdet]mafmah@ﬂ:e Bndeniaq)@yuh’yg vé&roil Mowi ng
reactants: 30.8g_di sodi um hydrogen phos hat dih 2200g dei oni sed
water 116y 19H5BYi BRTBOPY FePKat §P§$§l? i BR X%FE% gﬁoﬁE|ght

pol ynmet hyl acryl ate, neutralised with NaCH) in water 765g net hyl

met hacryl ate 135g n-butyl acrylate 2.0g 2,2'- aZObIS(ISObUterHItrI|$? Al BN
3.0g dodecyl Ther capitale copolymer ad itive 1s prepared

experimental methodology as outlined in Example 1
employing the following reactants.
10
28.0g disodium hydrogen phosphate dihydrate
2000g deionised water
100g 1% sodium polymethacrylate (high molecular weight
polymethylacrylate, neutralised with NaOH) in water
15 990g methyl methacrylate
110g n-butyl acrylate
2.5g 2,2'-azobis(isobutyronitrile) AIBN
3.5g dodecyl mercaptan

20 The title acrylic copolymer additive was found to have a
weight average molecular weight of 86,000 by gel

permeation chromatography.

Example 4
25

Preparation of an acrylic copolymer additive comprising
96% by weight methyl methacrylate and 4% by weight ethyl

acrylate by suspension polymerisation.

30 The title acrylic copolymer additive is prepared by the
experimental methodology as outlined in Example 1

employing the following reactants.



WO 02/ 083787 PCT/ GB02/01628 The title acrylic copolyner additive was found
to have a weight average nol ecul ar wei ght of 85,000 by gel perneation

chr omat ogwephys37Exanpl e 6 Preparation of an acrylic copol yegrGeEdaid28ve
conprising 97% by wei ght nethyl neth®crylate and 3% by wei ght et hyl
acrylate by suspension polynerisation. The title acrylic copolyner additive
is prepared by the experinental nethodol ogy as outlined in Exanple 1

enpl oying the followi ng reactants. 28.0g di sodi um hydrogen phosphate

di hydrate 2990g;de] 99456 MG L55dR08ndSp Atk Wm el yaes hacryl ate (high
mol ecul ar wei ght™ pol ynet hyl-acr ?ate neutralised with NaOH) in water 10679
met hyl netha3®9®91@613398%@hyatgtryIate 2.59 2,2'-azobis(isobutyronitrile)

AIBN 2.0g d cyl nerc ptan Th te it

ALBN, 200 dpgsYl froceutan Tie LLLecaguylat o eaml i add | paue
perneation C@épmé@@yﬁ@@yylﬁéﬁpheuir&ﬂ@éalwpﬂilocmmnﬂ)e inrw@te:parl ng a
conposition of the present invention A m xture conprising the desired

pel | eti sé&d pb@%@%rm%%hbl MeBRYERY YRt er pol yol efin) and a pelletised acrylic
pol yrer VI)O@4%8 1 PA gé01628 additive is fed to a twin screw

ext ruder havi rew |gned to conpound a pol yam de or polyol efin,
respectivel y2.5ach, as azdSK80i sobnt groein exie LdeiBRy

4.0g dodecyl mercaptan

10 The title acrylate copolymer additive was found to have a
weight average molecular weight of . 85,000 by gel

permeation chromatography.

Example 5
15

Preparation of an acrylic copolymer additive comprising
85% by weight methyl methacrylate and 15% by weight n-

butyl acrylate by suspension polymerisation.

20 The title acrylic copolymer additive is prepared by the
experimental methodology as outlined in Example 1

employing the following reactants:

30.8g disodium hydrogen phosphate dihydrate

25 2200g deionised water ‘
110g 1% sodium polymethacrylate (high molecular weight
polymethylacrylate, neutralised with NaOH) in water
765g methyl methacrylate
135g n-butyl acrylate

30 2.0g 2,2'-azobis(isobutyronitrile) AIBN
3.0g dodecyl mercaptan



Werner Pfleiderer, running at 270C when the polynmer conprises a pol yam de
and running at 230C when the polyner conprises pol ypropylene, with a screw
speed of W©92/0838Dl uti ons per m nute and an out put from t reTec®ROO28 Oof 15
kg/ hour. The conmposition of the presest invention- exiting the extruder is
cooled in a water bath prior to pelletisation using a rotary hall/cutter
unit. Using the above procedure the follow ng conpositions were prepared:
Conmposition 1. 99% by wei ght pol yam de-6,6 (extrusion grade Zytel E50

avai | abl e frome DuPeobé) atYo/y cweioglatl yarry |ddd i tcops| yaer faddidt itce hafe Ezanpl e

4 conmprising 96% by wei ght nethyl t hacryl af e and_ 4% hy ight eth
acryl ate (referFd t Vg4 E@Qle%ggrﬁi%si v bﬂ{r‘E: $% b9gwgl%\l§ht %Y géﬁ

pol ypropyl e 4 chiomsdddexs3, 5 (230C, 2.16 kg, g/ 10 minutes) 1SO
11331. 1%b \Alilen?ég%t{%cri/l e copolyrr%? additive of Exanple 5 conprising 85%

by wei ght nmethyl nethacrylate and 15% by wei ght n-. butyl acrylate
(referred tqg as 15% nBA). Conposition 3. 99% by wei ght pol ypropyl ene [ of
melt flowi ~52(230C, 2.16 kg,9/10 mnutes) 1SO 1133]. WO 02/ 083787
PCT/ GB02/ 01628 1% by wei ght acrylic copolyner additive of Exanple 3
conprising 90% by wei ght nmethyl nethacrylate and 10% by, wei ght n- hutyl
acryl ate (reezpaihiirns Cf0ARBACIYGHFosFePPehyrer FHPL NG ghPIPrisin

p0|ypr0py|eQ?ﬂioﬂyn%Etht methyl methacrylate and 3% by weight ethyl
acrylate by suspension polymerisation.
10 ,
The title acrylic copolymer additive is prepared by the
experimental methodology as outlined in Example 1

employing the following reactants.

15 28.0g disodium hydrogen phosphate dihydrate
2000g deionised water _
100g 1% sodium polymethacrylate (high molecular weight
polymethylacrylate, neutralised with NaOH) in water
1067g methyl methacrylate
20 33g ethyl acrylate
2.5g 2,2'-azobis(isobutyronitrile) AIBN
2.0g dodecyl mercaptan

The title acrylate copolymer additive was found to have a
25 weight average molecular weight of 136,000 by gel

permeation chromatography.

Example 7

General procedure for preparing a composition of the

30 present invention

A mixture comprising the desired pelletised polymer (e.g.

polyamide or polyolefin) and a pelletised acrylic polymer



flowindex 3.5 (230C,. 2.16 kg,g/10 mnutes) 1SO 1133]. 1 by wei ght

acrylic copolyner additive of Exanple 1 conprising 98. 75% by wei ght

met hyl newbaengd’at e and 1. 75% by wei ght ethyl acryl ate (reff@Boedid2e as
1.75% EA). Conposition 5: 99% by weight pol ypropylene [of nelt flow index
3.5 (230C, 2.16 kg,g/10 mnutes) SO 1133]. 1% by wei ght acrylic copol yner
additive of Exanple 6 conprising 97% by weight nethyl nethacrylate and 3%
by weight ethyl acrylate (referred to as 3% EA). Exanple 8 - Rheol ogi cal
Measur enent sp@f1 €0wpOosist i f¥ ledhe el ytsewskkicesdand rextianrsi analcrew
viscosities of: (1) _ polyamde-6,6 c?glextrum on grade Zytel ES50 ava| | abl e
from DuPont‘}e-‘thﬁlﬁ‘é ab"é‘éncéWP%HP cryd i c RIFABAAS addi ti welyodsditn)

conposi tion J %ﬁsﬁyibéwd i 0, Exanp etaZeZ%g}O deleham fetb @t A30GadH <’11;|y|

experinments th ear Scosity and extensional viscosity of the

pol yneric ccm@merl olhfher.idqzmé:yam verGsg et e AEESUr atheat  drhe nipolymeghear
rate of 10,000 s-! 787, CT/GB 2/.01628 Furtth surementt of
ext ensi omal W’EEB%‘?’?? a‘?’1d ]% FiQ% s T t v HEHE I at t({??ca SEEY i &ishear

rates by d EA0cbBrs8ear pbalprbpoMeaB00Qishl at @c8Q0 spebd WTeR 74 0O
3000 s-1, tﬁ%?\ 01500§1 thgn%glggosl then to 500 s-1, then to 300

s-1, then torepolytionshpaTt #i60ts BN PWHRALE yf%msbh@ extrNeeresfi t s
SR UL ei15| %Jf"’}%&rl aﬂge deé%éé:ﬁ{foﬁ hac;f the present invention

exiting the extruder is cooled in a water bath prior to

10  pelletisation using a rotary hall/cutter unit.

Using the above procedure the following compositions were

prepared:

15 Composition 1: . 99% by weight polyamide-6,6 (extrusion
grade Zytel E50 available from DuPont)
1% by weight acrylic. copolymer additive
of Example 4 comprising 96% by weight
methyl wmethacrylate and 4% by weight
20 ethyl acrylate (referred to as 4% EA).

Composition 2: 99% by weight polypropylene [of melt
flow index 3.5 (230°C, 2.16 kg,g/1l0

minutes) ISO 1133].
25 1% by weight acrylic copolymer additive
of Example 5 comprising 85% by weight
methyl methacrylate and 15% by weight n-
butyl acrylate (referred to as 15% nBA).

30 Composition 3: 99% by weight polypropylene [of melt
flow index 3.5 (230°C, 2.16 kg,g/10
minuteg) ISO 1133].



t he polyneric conposition of the present invention exhibits decreased

ext ensi onal and decreased shear viscosity conpared wth the pol yner al one
in the abwerems37’ef the acrylic polynmer additive. Typicall ycTiéBo/oney | ead
to an overall increase in the productisvity of a spinning, noulding or film
form ng process. Exanple 9 - Rheol ogi cal Measurenents of Conpositions 2 to
5 The shear viscosities and extensional viscosities of: (1) polypropylene
[of melt flow index 3.5 (230C, 2.16 kg, g/ 10 minutes) |SO 1133]; (2)
conposition 2 as outlined in Bxabhpl eeight3)acaipiosi topalgmas ediditda® i n
Exanple 7; (4) conposition 4 a utlined |n Exanple 7; d (5) . .
conposition 5 as outlined in @(gn%’(@m?q\ﬁer E&“@%W a?gfzgﬁ% v Iy
experinments the shear viscositmégﬁyhtm§t§5@§y§é@@aéndvhe%obytWegghkh@,

pol ymeric conpositions and pol ypropyl ene were neasured at an initial shear

rate of 10,000 s-1. Further eyt erenybad ExgesEtehato vaschlt t§Bahd
shear viscosity were nmade at the specified shear rates by decreasing the
shear rat® from 10000 s-1 to 6000 s-1, then to 3000 s-1, then to 1500 s-1
then to 1000csmpostbednt @:500 ¥ 0240 8378IGHCT/HR0RI fHB8neS- 1[off herelito 300
s-1, then to 100 s-1, then to 60 s-1, and finally tqg 30 s-1. The results
are tabulated in Table 2 and dehoWst +BE®Xt hat ° tHé380pynegﬁé6c02§b§1ﬁ#%ns

of the present invention exhiﬁiﬁuggg{e§§§d1§§§pnsional and decreased shear
viscosity conpared with the polyner alone in the absence of the acrylic
pol ymer additive. Typically, th¥sbyawdigid acryhiovecablyimesr eubbliive he

productifgty of a Spinning, ngylgkgﬁp?é Eikgh£gﬁgkg %%99%%Sby'weight
methyl methacrylate and 1.75% by weight
ethyl acrylate (referred to as 1.75%
EA) .

15 Composition 5: 99% by weight polypropylene [of melt
flow index 3.5 (230°C, 2.16 kg,g/10
minutes) ISO 1133].
1% by weight acrylic copolymer additive
of Example 6 comprising 97% by weight
20 methyl methacrylate and 3% by weight
ethyl acrylate (referred to as 3% EA).

Example 8 - Rheological Measurements of Composition 1

25 The shear viscosities and extensional viscosities of: (1)
polyamide-6,6 (extrusion grade Zytel E50 available from
DuPont) in the absence of an acrylic copolymer additive;
and (2) composition 1 as outlined in Example 7, was
determined at 290°C.

30 |
In all experiments the shear viscosity and the extensional
viscosity of the polymeric composition and polyamide-6,6

were measured at an initial shear rate of 10,000 s™.



WO 02/ 083787 PCT/ GB02/ 01628 Table 1: Shear viscosity and extensional
viscosity results neasured at 290C for polyam de-6,6 and conposition 1 of
the presewD o2i¥x8ti on (pol yam de-6,6 plus 1% by w of an ragrgBozo1qsl ymer
additive 401 EA). Pol yam de-6, 6 al oneseConposition 1 Shear rate Shear

Ext ensi onal Extensional Shear Extensional Extensional per second viscosity
stress KPa Viscosity viscosity stress KPa Viscosity Pa.s KPa.s Pa.s KPa.s
30 257 50 273.2 100 256.2 36.1 1.02 198.5 150 245.2 51.1 0.95 190.2 44.7
0.93 300 22Z14t%3r4 ﬁeﬂéuiédleﬂt84oz 0e92en5ﬂ6na!94 viGZob it y09ahd4 . shef. 3
0.75 1000 152.3 265 0.92 126.5 226.1 0,81 1500, 32 8 379.8 0.97 11q3
304.6 0.74 306G§3LY eNFre om9§e84a§6 598. 65BC85 1%‘60 31“7%5‘% %36 242
66.98 723. 9 063 U010%) A &£/ £802 03628106000% ¥ o dedooasty, tonest -
COOR d M co Co CO 10 0 a) . Wto WY r-i >, r COM
r* N CO M u) td 3000) sO'; cylerT u.\mvl@ooad) ott;eJnt @oc@)O@)O sre. Lghem 4o 430Qy Y
5 !, then to 300 s™%, then to 100 s™*, then to 60 s™, and

finally to 30 s™'.

The results are tabulated in Table 1 and demonstrate that
the polymeric composition of the present invention
10 exhibits decreased extensional and decreased shear
viscosity compared with the polymer alone in the absence
of the acrylic polymer additive. Typically, this may lead
to an overall increase in the productivity of a spinning,

moulding or film forming process.

15
Example 9 - Rheological Measurements of Composgitions 2 to 5
The shear viscosities and extensional viscosities of: (1)
polypropylene [of melt flow index 3.5 (230°C, 2.16 kg,g/10

20 minutes) ISO 1133]; (2) composition 2 as outlined in
Example 7; (3) composition 3 as outlined in Example 7; (4)
composition 4 as outlined in Example 7; and (5)
composition 5 as outlined in Example 7 were determined at
230°C.

25

In all experiments the shear viscosity and the extensional
viscosity of the polymeric compositions and polypropylene
were measured at an initial shear rate of 10,000 s™*.
Further measurements of extensional viscosity and shear
30 viscosity were made at the specified shear rates by
decreasing the shear rate from 10000 s™* to 6000 s™*, then

to 3000 s, then to 1500 s, then to 1000 s ', then to 500
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finally to 30 s™'.

The results are tabulated in Table 2 and demonstrate that
5 the polymeric compositions of the present invention
exhibit decreased extensional and decreased  shear
viscosity compared with the polymer alone in the absence
of the acrylic polymer additive. Typically, this may lead
to an overall increase in the productivity of a spinning,

10 moulding or film forming process.
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Nr ". N ri 3Nt OyQC >4 "Co61 O000 MOttOMN rl o\ ol COy Co
Co Coto "d' 740 e 1: Shear viscosity and extensional viscosity results

measured at 290°C for polyamide-6,6 and composition 1 of
the present invention (polyamide-6,6 plus 1% by wt of an

acrylic polymer additive 4% EA).

5
Polyamide-6,6 alone Composition 1

Shearrate | Shear Extensional  Extensional | Shear Extensional  Extensional
per second | viscosity stress KPa Viscosity viscosity  stress KPa  Viscosity

Pa.s KPa.s Pa.s KPa.s
30 257 ' ‘ ‘
50 273.2
100 256.2 36.1 1.02 198.5
150 245.2 51.1 0.95 190.2 44.7 0.93
300 2224 934 0.87 171.4 84.2 0.92
500 194 162.7 1.09 134.5 120.3 0.75
1000 152.3 265 0.92 126.5 226.1 0.81
1500 132.8 379.8 0.97 110.9 304.6 0.74
3000 99.7 647.2 0.93 84.56 496.6 0.65
5000 76.6 1036.7 1.12 66.98 723.9 0.63
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process so disclosed, may be conbined in any conbi nation, except

conbi nati ons where at | east sone of such features and/or steps are

mut ual | y wookosi7?ee. Each feature disclosed in this specifipcatéBmn/ofdecl udi ng
any acconpanyi ng cl ai ns, abstract andeodrawi ngs), nmay be replaced by
alternative features serving the sanme, equivalent or simlar purpose,

unl ess expressly stated ot herwi se. Thus, unless expressly stated ot herw se,
each feature disclosed is one exanple only of a generic series of

equi valent or simlar features. The invention is not restricted to the

details of the,.lofeaelnos CRAUIBA Sk TRE LBLEA! 08 &X1 NG ANY el

one, or any novél |na%ion, 0 e features disclosed 1In

speci fi cati ond6tanéntdsnghany aceofpanyi pgnchairest lyabdthactr gnevdoss rogs) ,
or to any novel ,one, or _any novel, conbination, ,of the steps .,of any nethod
or process sothaﬁsﬁPﬁgég?cﬁfﬂéﬁlGQS?Q?HPE#F@BOEF5%6§Q1SG%Qﬁiicaflé& a§41
conposi ti an CORPELSI NGr@ poélggﬁr S€d ectﬁqﬂfir(pm gnddol@f i nya ol yaigle
or mxtures thereof, In admXxture withan acrylic polynmer additive,

wherei n: the sheatfycstdenty aid t bbecorpusintonoifs akss stisdnh Pahersheagmd
viscosity of the sang _conposition no cont ai ni h i c polynmer
additive; or,é?ﬁﬁm%ﬁfanéF néPc9F285§%?9 %Fr? € § n%ggﬁ?%%%ers | ess t han

t he extensional viscosity of the same conposition not containing the
acrylic polyner additive; or; both the shear viscosity and extensional

Vi scosity All of the features disclosed in this specification
10 (including any accompanying claims, abstract and
drawings), and/or all of the steps of any method or

process so disclosed, may be combined in any combination,
except combinations where at least some of such features
and/or steps are mutually exclusive.
15
Each feature disclosed in this specification (including
any accompanying claims, abstract and drawings), may be
replaced by alternative features serving the same,
equivalent or similar purpose, unless expressly stated
20 otherwise. Thus, unless expressly stated otherwise, each
feature disclosed is one example only of a generic series

of equivalent or similar features.

The invention is not restricted to the details of the
25 foregoing embodiment (s). The invention extend to any novel
one, or any novel combination, of the features disclosed
in this specification (including any accompanying claims,
abstract and drawings), or to any novel one, or any novel
combination, of the steps of any method or process so

30 disclosed.



of the conposition is |less than the shear viscosity and extensional
viscosity, respectively, of the sane conposition not containing the
acrylic pwbyn®s37saddi ti ve, when neasured at an identical apopldedioie@pecific
shear rate in the range of 5000 s-1 t@ 500 s-1 under substantially the
sanme conditions. 2. A conposition as clained in claim1l wherein the shear
viscosity of the conposition is |ess than the shear viscosity of the sane
conposition not containing the acrylic polyner additive. 3. A conposition
as clainmed i@lzimsm 1 or 2 wherein the extensional viscosity of the
conposition is less than the extensional viscosity of the same conposition
not containing the acrylic polynmer additive. WO 02/083787 PCT/ GB02/ 01628

4. A conpositiagn asackaipeditioanyofipeigiinghe gyBaRsh ngeTéatas ¥hRemeian the
shear viscosity of the conposition is Iess than or equal to 98% of the
shear viscosity of PhbyebafleonposPoloRmige esntBixiwges heheusafic pdl yrer

additive. 5. A COMOZHILEN A GLANTILN AUPNECOT JIRmdk et iGihl e
wherein. the conposition and. the  sané conpoSitron not’ containing thé
acrylic polyner addithéveiamte both nolten and at a substantially identical

tenperature. 6. A conposition as clained_in claim5 wherein the p mer
conpri ses a poIyanfﬁggaﬁﬁe?ﬁeVE%ﬁB§§FYi8ﬁ taﬁdCPWQOEéﬁéOBOﬁﬁogF§Fo%ﬁ%ﬂ

containing the acrylig Rladwer vaddbkhivs a6 ROl 8hmd EHMSSA - Sn Ofot
containing the acrylic polymer additive; or,

10 _the extensional viscosity of the composition is-
less than the extensional viscosity of the same
composition mnot containing - the acrylic polymer
additive; or;
both the shear viscosity and extensional viscosity

15 of the composition is less than the shear viscosity
and extensional wviscosity, vrespectively, of the
same compogition not containing the acrylic polymer
additive,
when measured at an identical applied. specific

20 shear rate in the range of 5000 s™* to 500 s™' under

substantially the same conditions.

2. A composition as claimed in claim 1 wherein the
shear viscosity of the composition is less than the
25 shear viscosity of 'the same composition not

containing the acrylic polymer additive.

3. A composition as claimed in claim 1 or 2 wherein

the extensional wviscosity of the composition is

30 less than the extensional visgcosity of the same
composition not containing the acrylic polymer

additive.



bet ween 270C to 320C, preferably 290C. 7. A conposition as clainmed in claim
5 wherein the polyner conprises a polyolefin and the conposition.. and

t he sane worposi7sT on not contai ning the acrylic polynmer a&ddidBoz®i@se both
at a tenperature of between 170C to 230C, preferably 230C when the

pol yol efin conprises pol ypropylene. 8. A conposition as clained in any one
of the preceding clains wherein the shear viscosity of the conpositionis
| ess than the shear viscosity of the polyner al one when neasured at an

i dentical appli%d specidampostiddon atas | nctdkmedngélof aggo0osel taf 500re S- 1

under substantially_th nditi ons. A.,CcO it S..¢l.ai I 0 any
one of the precedi ﬁ%egle%%g% \%ﬁ]ggéﬁsn% eé:eg%t é-‘r%l% o@r%%%%i@c%o%%%%%%%%wm
PCT/ GB02/ 01628 of icheposipasit i eskesshdmanrt hepext ensi 988 ofi sciesi ty
of the polyner al one _when neasured at an identical applied specific shear

rate in the range &£€8600 $L9°9% B0 SF' (itfer SWBRt afOFROS) HIRE saffRt
conditiong. 10. A cggﬁ(egitnliggl 2$eChaigRd 50%/?\%@ gdgg_tg.\;@ﬁerel n the

conposition and the polymner one are~“both ten and at a substantially
identical tenperature. 11. A conposition as clained in claim10 wherein

the polynmer conprises a polyan de and t conposition__and _t he | yer
al one are bot h.%t ai‘[ er‘r‘p?é’ﬁ’zﬁ%‘r_%é‘()& ‘et weeht 270C t8 330¢, e ercgfgl y%%oc.
12. A conposition agprelaiding i &1£lms M reier etRet homgd Whedn cafpr.i sies a
pol yol efin and the conposition .
same composition not containing the acrylic polymer
10 additive are both molten and at a substantially

identical temperature.

6. A composition as claimed in claim 5 wherein the
polymer comprises a polyamide and the composition

15 and the same composition not containing the acrylic
polymer additive are both at a temperature of

between 270°C to 320°C, preferably 290°C.

7. A composition as claimed in claim 5 wherein the
20 .polymer comprises a polyolefin and the composition..
and the same composition not containing the acrylic
polymer additive are both at a temperature of
between 170°C to 230°C, preferably 230°C when the

polyolefin comprises polypropylene.

25
8. A composition as claimed in any one of the
preceding claims wherein the shear viscosity of the
composition is less than the shear viscosity of the
polymer alone when measured at an identical applied
30 specific shear rate in the range of 5000 s™* to 500

s™' under substantially the same conditions.

9. A composition as claimed in any one of the

preceding claims wherein the extensional viscosity



and the polyner alone are both at a tenperature of between 170C to 230C,
preferably 230C when the polyolefin conprises pol ypropylene. 13. A
conposi tiwo a®sxTBai ned in any one of the preceding clai neCElGBI0N28 he
identical applied specific shear rat® is 3000 s-1. 14. A conposition as
claimed in claim13 wherein the extensional viscosity of the conposition
is less than or equal to 95%the extensional viscosity of the sane
conposition not containing the acrylic polynmer additive. WO 02/ 083787

PCT/ GB02/ 01628 15.0AA GOf¥0sbhpeBidsosl aidredelss Ctigam khewhexeenstibaal
extensional viscosity of the con‘Eositi on is less than or equal to 95%the
ext ensi onal Vi scosi Y¥S@PS1EneChokreROAYBIEE. anea sk JReEFBRedsaE| &led

in any one of the i j Lrath j S S t he
conposition is gr ea?%&?ﬁ%%ﬂor%é%ggfim{%‘gg%glEK él%rﬁr}%ﬁgirr%oglﬁlgl %r?wags?
clained in any one of 5he0 pfecsdi BY0cka nndder silns tduet bal Yy i thpolspmer
additive conprises a h&rm olgmer or copolyner derived froma nononer

m xture conprising 8BEO-1B°wt % of methyl methacrylate, 0 to 20 wt % of at

| east one other copol ynerisable al kyl (alk)acrylate conmononer, 0 to 0.5
wt% of an initiator, and 0 to 0.1 wt%of a _chain transfer agent. 18. A
conposi tion as 18l.ai hegomposlisienl Rsheteineehdn aekadmc8pstyner vAgdedivve i s

an acrylic copol yner, deriyed fr oM a Jiat Uhe CIPLhelnt Bl 0 A% 9%dih
molten and at a substantially identical

10 temperature.

11. A composition as claimed in claim 10 wherein the
polymer comprises a polyamide and the composition
and the polymer alone are both at a temperature of

15 between 270°C to 320°C, preferably 290°C.

12. A composition as claimed in claim 10 wherein the
polymer comprises a polyolefin and the composition
and the polymer alone are both at a temperature of

20 between 170°C to 230°C, preferably 230°C when the

polyolefin comprises polypropylene.

13. A composition as claimed in any one of the
preceding claims wherein the identical applied

25 specific shear rate is 3000 s™*.

14. A composition as claimed in claim 13 wherein the
extensional viscosity of the composition is less
than or equal to 95% the extensional viscosity of

30 the same composition not confaining the acrylic

polymer additive.



wei ght of nethyl nethacrylate and 0.1 to 20% by weight of at |east one

ot her copol ynerisable al kyl (alk)acrylate. 19. A conposition as clainmed in
cl ai m 18 whanresiTst he al kyl (al k)acrylate conprises an al leglr/Geeyi@se,
preferably a (Cl-C4) al kyl acrylate. 0. A conposition as clained in any
one of the preceding clainms wherein the acrylic polynmer W 02/ 083787

PCT/ (B02/ 01628 additive has a wei ght average nol ecul ar wei ght of -greater
than or equal to 50,000. 21. A conposition as clained in any one of the
precedi ng cl ai nss whey ebdmpdrei atoy! be polaimsd addidliaden | 33 préseriin ntha
amount, of at least 0.5 w % based on the total_ weight of, the cqnposition.
22. A conposition as¥SemsHedaln Bh§CeRetBf Athethfr KW AR e SwhkF2F n

the acryll c polyirer ¢ addidl veqs: PEESes | 0haneaiangliofbal eptsddianspror

equal to 15 w % based on t ot al the conposition

conposition as cl ai e polamerordoofe.t he preceding clainms wherein the
acrylic polyner additive is immscible with the polyner. 24. A conposition
as clainmed in any one of the  preceding ¢lains wherein the conposition is

molten. 25. A £onpasi td b Gl mesks | ncagymeae eh t beypr esedi ngr cl ehas
wherein the pol yam de conprises a nylon, preferably nylon-6,6 or nylon-6.
26. A conposition a®Prelcsidieg il aiys oeeBe iR hbhepeatagisiendlai fisreier ef n
the polyol efin comprises.g, BOMPPGhY R Ghe5PRR! WL det VEQuli OBA TRAOTEN
KPa.
10
17. A composition as claimed in any one of the
preceding claims wherein the acrylic polymer
additive comprises a homopolymer or copolymer
derived from a monomer mixture comprising 80 to 100
15 wt% of methyl methacrylate, 0 to 20 wt% of at least
one other copolymerisable alkyl (alk)acrylate

comonomer, O to 0.5 wt% of an initiator, and 0 to

0.1 wt% of a chain transfer agent.

20 18. A composition as claimed in claim 15 wherein the
acrylic polymer -additive is an acrylic copolymer
derived from a mixture comprising 80 to 99.9% by
weight of methyl methacrylate and 0.1 to 20% by
weight of at least one other copolymerisable alkyl

25 (alk)acrylate.

19. A composition as claimed in claim 18 wherein the
alkyl (alk)acrylate comprises an alkyl acrylate,
preferably a (C;-C4) alkyl acrylate.

30
20. A composition as claimed in any one of the

preceding claims wherein the acrylic polymer



m xture conprising a nono-al kene nononer and at | east one other

copol yneri sabl e nono- al kene conononer. WO 02/ 083787 PCT/ GB02/ 01628 27. A
conposi tiwo a®sxBai ned in claim26 wherein the polyol efi RCTEmRRI0sES

pol yet hyl ene or pol ypropyl ene. 28. Asconposition as claimed in any one of
the preceding clainms wherein the polynmer is a honopol yner. 29. A process
for preparing a conposition as defined in any one of clains 1 to 28
conprising adding an acrylic polyner additive as defined in any one of

clains 1 to 28 to axpeiyiRe eked efeigh avepabramditecwl 90! yelght n oFr
m xtures thereof. 30. A process as clained in claim29 wherein the acrylic

pol yner additive i sgrepEes| ehdedowi edvahetopdPyPRP: 31. A process as
claimed in claim?29 or 30 wherein non- nolten acrylic polyner additive is
added to a nelt of the polymer. 32. A fibre conprising the conposition as
defined in anglaneaof compoeitioho 28. Iaikeshapied aamycl eneonpdti sithg t he
conposition as defined in any qQne of clains, 1 t%%38. 34. A.filmconprising

the conpdsition as BEPFRSHNEN iMShe BREEPLRns 9 0 38TYS5C USRS BF N

acrylic polyner addjgpyeigs definedsddt 2nYy LNeambustaiors det0ed8ef @5
decreasing the extensional viscosity and/or shear viscosity of a WO

02/ 083787 PCT/ GB02/ 91828aspdl gnethepbetatuivaishtacpolhanta@bPeripaPoel ef i n
as

22. A composition as claimed in any one of the

10 preceding claims wherein the acrylic polymer
additive is present in an amount of less than or

equal to 15 wt% based on the total weight of the

composition.

15 23. A composition asg claimed in any one of- the
preceding c¢laims wherein the acrylic .polymer

additive is immiscible with the polymer.

24. A composition as claimed in any one of the

20 preceding claims wherein the composition is molten.

25. A composition as claimed in any one of the
preceding claims wherein the polyamide comprises a

nylon, preferably nylon-6,6 or nylon-6.

25
26. A composition as claimed in any one of the
preceding claims wherein the polyolefin comprises a
homopolymer or copolymer derived £rom a monomer
mixture comprising a mono-alkene monomer and at
30 . least one other copolymerisable mono-alkene

comonomer.



defined in any one of clains 1 to 28.
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A composition as claimed in claim 26 wherein the

polyolefin comprises polyethylene or polypropylene.

A composition as claimed in any one of the
preceding c¢laims wherein the polymer is a

homopolymer.

A process for preparing a composition as defined in
any one of claims 1 to 28 comprising adding an
acrylic polymer additive as defined in any one of
claims 1 to 28 to a polymer selected from a

polyamide, a polyolefin or mixtures thereof.

A process as claimed in claim 29 wherein the

acrylic polymer additive is melt-blended with the
polymer.

A process as claimed in claim 29 or 30 wherein non-
molten acrylic polymer additive is added to a melt

of the polymer.

A fibre comprising the composition as defined in

any one of claims 1 to 28.

A shaped article comprising the composition as

defined in any one of claims 1 to 28.

A film comprising the composition as defined in any

one of claims 1 to 28.

Use of an acrylic polymer additive as defined in
any one of claims 1 to 28 for decreasing the

extensional viscosity and/or shear viscosity of a
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polymer, particularly a polyamide or polyolefin as

defined in any one of claims 1 to 28.



