PCLYMER COMPCSI TI ON The present invention relates to, anongst other things,
an aromati c pol ycarbonate conposition, a process for manufacturing an
aromatic 5 polycarbonate conmposition, an article and a nethod of form ng
an article froman aromatic pol ycarbonate conposition. In particular,

al t hough not exclusively, the present invention relates to an aromatic

pol ycar bonate conposition which typically exhibits desirable short cycle
times in nmelt processing applications, such as injection noul ding
applications. 10 Thernopl asti cPSHHAMERCOMRREIHOMNt es nay be enpl oyed in
nunmer ous applications, such as electrical, engineering and autonotive
applications. Typically, high nolecular weight aromatic pol ycarbonates

(e.g. Mwv of TRE, @P8sé¢mt FOvdHidnDaglaese ®Pladysdst notHedctthings) @andaemgaticeer i ng
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restrict the applications of aromatic” pol ycarbonates is the relatively high
cost of theseclpabymection awuidiagapplicationst o over cone sone of the

di sadvant ages associated with aromati c pol ycarbonates, blends of the
pol ycar bonate with ot her pol ymer resins have been enpl oyed. For exanpl e,

bl ends of ampaRhbslaBRt yaRIMERAtRIy@PoRgeY Ayt rhd eelbliaduens- Alxeenss ( ABS)
have been used to reduce the raw material cost's and enhance the nmelt flow
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resistance properties. However, high molecular weight polycarbonates typically

exhibit relatively poor melt flow characteristics which may restrict their

applications. In particular, high molecular weight aromatic polycarbonates

typically exhibit relatively low melt flow rates. Consequently, it is typically more

20  difficult to form intricate moulded parts and moulded articles with low levels of

residual stress from such aromatic polycarbonates. A further disadvantage

which may restrict the applications of aromatic polycarbonates is the relatively

high cost of these polymers.

25 In an attempt to overcome some of the disadvantages associated with
aromatic polycarbonates, blends of the polycarbonate with other polymer
resins have been employed. For example, blends of aromatic polycarbonates
and acrylonitrile-butadiene-styrene (ABS) have been used to reduce the raw
material costs and enhance the melt flow of the polycarbonate. However,

30 despite the enhanced melt flow of the aromatic polycarbonate and ABS blend
generally there is an increase in the process cycle time in melt processing
applications (e.g. injection moulding applications), as it is necessary to cool the

blend for prolonged periods of time to form the moulding and allow the



nmoul ding to be renoved fromthe nould w thout damagi ng the noul di ng and/ or
the noul d. The increased process cycle tine, nanely the tinme to form an
article by an injection noul ding process, increases the costs and decreases
the efficiency of the injection noulding procedure. Further disadvantages 5
whi ch may result from bl ends of aromatic,pol ycarbonates and ABS include a
reduction in the Vicat softening point and a reduction in the inpact

resi stance conpared to the aromatic pol ycarbonate al one. The present
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Such a conpomdudtion indle Bacatedadtaned) poinhandi amaddumtioadn tthe impaplowiststamceof t he

present invention. Preferably, the conpgsition of the present invention is
a 25pol yerBW@ﬁ@dE{ﬁ‘ﬁﬁoﬁ@éﬁ Wﬁ%b%?% sone of the graft copol yner
i ncl udi ng polyacrylonitrile (ii) in a mxture of aromatic pol ycarbonate (i)
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cooling tinme of an injection nmoul ded part. Additionally, it has been found
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in a mxture of aromatic pol ycarbonate (i) and the graft copol yner
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nol ecul ar wei ght noncrosslinked acrylic polyner (iii), the Melt Flow Rate
of the mxture typically increases. The enhanced Melt flow Rate of the
conposi tion of(i)t he pr asembomiatiogotyicarbqetei ts the formati on of nore conpl ex
shaped article(s and artic# es , , o

) a graft copolymer including polyacrylonitrile; and,

(iii) a non-crosslinked acrylic polymer having a weight average

20 molecular weight (Mw) of less than or equal to 65,000 Daltons

(Da).

Such a composition may be referred to hereinafter as the composition of the
present invention. Preferably, the composition of the present invention is a

25  polymer blend.

It has been found that when some of the graft copolymer including
polyacrylonitrile (ii) in a mixture of aromatic polycarbonate (i) and the graft
copolymer including polyacrylonitrile (ii) is replaced with the relatively low
30 molecular weight non-crosslinked acrylic polymer (iii), the Vicat softening
temperature of the mixture is typically essentially unchanged. Unexpectedly
however the process cycle time in injection moulding applications is typically

reduced significantly. This is unexpected since conventional theory suggests



|l o having | ower |evels of residual stress than a conparabl e conposition not
i ncludi ng the | ow nol ecul ar wei ght acrylic polynmer (iii). Suitably, the
conposition of the present invention typically offers significant
advantages in nelt processing applications, such as injection noul ding
applications. 15 The Melt Flow Rate measur es the rate of extrusion of
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30 step, for example a reduction in time for the molten polymer to cool and

solidify, is likely to reduce the overall process cycle time of the moulding

procedure.



5 the nature of the adjacent units. Suitably, the random copolymer is
essentially a |linear random copol yner. As used herein, the term "al kyl
(alk)acrylate" refers to the corresponding 5 acrylate ester or al kacryl ate
ester, which are usually fornmed fromthe corresponding acrylic or

al kacrylic acids, respectively. In other words, the term "al kyl
(alk)acrylate” refers to either an alkyl"al kacrylate or an alkyl acrylate.
It will be a preci ated that when the non-crosslinked acrylic polymner
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acryl ate (EfMouldiRgomelt é(%ﬁio@rt@dlﬁﬁ)m moufiy! acrylate (BA), |sopr opyI
acrylate (1PA), i3sobutyl acrylate (IBA), tert-butyl acrylate (TBA), octyl

acryl ate0(0OA) and conbi nations thereof. Preferably, the one or nore al kyl
(al 10 acry! apsreh A 8 @h-BloSKlin@ll Yhalfc Aboffl4N MRS aPHSy Al 1Y
obtainable by polymerising 60 to 100% by weight of methyl methacrylate
monomer and 0 to 40% by weight of one or more alkyl (alk)acrylate
comonomers. Suitably, the non-crosslinked acrylic polymer comprises a methyl
25  methacrylate homopolymer or a copolymer comprising greater than or equal to
60% by weight methyl methacrylate and less than or equal to 40% by weight of
one or more alkyl (alk)acrylate comonomers. Most preferably, the non-

crosslinked acrylic polymer comprises a copolymer as defined herein.

30  When the non-crosslinked acrylic polymer comprises a copolymer, the
copolymer is essentially a random copolymer. By the term “random copolymer”
we mean a copolymer consisting of macromolecules in which the probability of

finding a given monomeric unit at any given site in the chain is independent of



10 As stated previously, the non-crosslinked acrylic polyner is preferably
a noncrosslinked acrylic copolyner. Suitably, the non-crosslinked acrylic
copol ymer is obtainable by polynerising greater than or equal to 60% by
wei ght net hyl nethacryl ate nmononer and | ess than or equal to 40% by wei ght
of one or 15 nore al kyl (alk)acrylate conononers as defined herein. Mre
preferably, the non-crosslinked acrylic copolyner i s obtainabl e by
polynerisinﬁ]greater than or equal to 60% b K éﬁt met hyl nethacryl ate
nonomer andhessture & the adipeant vaitsdSYitap!Yadhg HaN@@Marppobimenisceseryially
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conprise Cl acryla 20 conononers whi ch include nethyl acrylate,
et hyl acrylate, n- propyl acryl ate, iso-propyl acryl ate, n-butyl acrylate,
i so-butyl acrylate, tert-but | at e, pent acr | ate, n-hexyl acrylate,
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Preferably, the non-crosslinked acrylic polyner does not include any
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acrylic_pol r..does t_jncl any functional groups, for exanple
hydroxyﬂgoréﬁﬁVﬂgaﬁvﬂﬁﬂﬁgéﬁéﬁgﬂﬁSroups, which nmay react with the aromatic
pol ycarbonate (i) and/or the graft copol ymer conprising acrylonitrile (1)
in the conposition of the present invention. Mst preferabl
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as defined S b e C Yidat
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preferably l@f—&s)tahl?yl g%up as defined above, more preferably a (C4-Ces)alkyl group as
defined above, even more preferably a (C+-Cs)alkyl group as defined above.
Examples of Cy.10 alk groups of the alkyl (alk)acrylate include methyl, ethyl, n-
propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl, pentyl, hexyl, cyclohexyl, 2-ethyl
25  hexyl, heptyl, octyl, nonyl, decyl and isomers thereof. The alk groups may be
straight or branched chain. Preferably, the (C+-Cio)alk group represents a (Cs-
Ce)alk group as defined above, more preferably a (C+4-C4) alk group as defined

above, even more preferably a methyl group.

30 Preferably, the one or more alkyl (alk)acrylates is a (Ci-Cs)alkyl ((C+-
Cs)alk)acrylate, even more preferably a (C4-Cg)alkyl (meth)acrylate, most
preferably a (C4-Cs)alkyl (meth)acrylate . It will be appreciated that the term
(C+-Cg)alkyl (meth)acrylate refers to either (C+-Cs)alkyl acrylate or (C+-Cs)alkyl



20 equal to 98% by weight, nost preferably |less than or equal to 97% by

wei ght net hyl nethacryl ate based on the total weight of the non-crosslinked
acrylic copolyner. Suitably, the non-crosslinked acrylic copol yner
conprises greater than or 25 equal to 0.1% by weight, preferably greater
than or equal to 0.5% by weight, nore prgferably greater than or equal to
1% by wei ght, nore preferably greater than or equal to 2% by wei ght, nost
preferably greater than or equal to 3%b ght of one or nore alk
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b rad | noPelials WA RSNty Bln [LFAR IR Hny Blen b Br0FE0aS  and
rel atively M&Bof. \P@fdrabBf ttﬁé“cﬂ% b?fmé‘ﬂ’eab%ﬁ (alf RS AERRNEOMpriSES an alkyl
conpositions 1 omay be suitable for gh tenPerature appli catlons for

exanpl e, el aciylateas Céqimleddmremnpartwiarb{tﬂ gingtenalkyledgsyiateaver age mol ecul ar
wei ght of the non-crosslinked acrylic polyner is less than or equal to
65, 000 |tons (Da), preferably |less 15than or equal to 60,000 Da, nore

preferably h%sﬁatddaﬁretvroﬁguahetr@n@ogﬂﬂwk@@ , a@yRN poRFeers gfrefcadibly 4 @sA- t han
or equal to 50, 000 ui tably, the weight average nolecul ar wei ght (M)

of the non. Grassinkackaaryiie pPPMAS SHabYs thir BANHOSHAKES ACaAGIORAYDE! 000
Da, preferafy y,0f 6ah€by! ftPmerising greater than or equal to 60% by weight methyl

methacrylate monomer and less than or equal to 40% by weight of one or
15 more alkyl (alk)acrylate comonomers as defined herein. More preferably, the
non-crosslinked acrylic copolymer is obtainable by polymerising greater than or
equal to 60% by weight methyl methacrylate monomer and less than or equal
to 40% by weight of one or more alkyl acrylate comonomers as defined herein.
Preferred alkyl acrylate comonomers comprise C4-Cg alkyl acrylate
20 comonomers which include methyl acrylate, ethyl acrylate, n-propyl acrylate,
iso-propyl acrylate, n-butyl acrylate, iso-butyl acrylate, tert-butyl acrylate, pentyl
acrylate, n-hexyl acrylate, cyclohexyl acrylate, 2-ethylhexyl acrylate, heptyl
acrylate and octyl acrylate. Further preferred alkyl acrylate comonomers
comprise C4-C4 alkyl acrylate comonomers and ethyl hexyl acrylate. Most
25 preferred alkyl acrylate comonomers comprise C4-Cs alkyl acrylate
comonomers, such as methyl acrylate, ethyl acrylate, n-propyl acrylate, iso-
propyl acrylate n-butyl acrylate, iso-butyl acrylate and tert-butyl acrylate,
especially methyl acrylate, ethyl acrylate, n-propyl acrylate and n-butyl
acrylate.
30
Preferably, the non-crosslinked acrylic polymer does not include any acrylic
acid or methacrylic acid monomers. Preferably, the non-crosslinked acrylic

polymer does not include any functional groups, for example hydroxyl or amine



20or equal to 30,000 Da, nore preferably greater than or equal to 35, 000
Da. The wei ght average nol ecul ar wei ght (My) of the non-crosslinked acrylic
copol ymer may be determ ned by techniques well known to those skilled in
the art, for exanple gel perneation chromatography. An exanple gel
perneation 25 chromat ography nethod is described hereunder in the exanples.
Val ues of Mvreferred to herein nay relate to val ues obtai ned when either
poly met hyl net hacryl ate (PMVRA) or pol ystyrene standards are used to
calibrate tﬁwcg@na%@rrqwat Woithc meyneaegwip Hie afamaite molyqaibengedf)erdar

enbodi nent , t r has .he u At
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(alk)acryl ate conononers at the preferred levels, then the 9 conpositjon of
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for certain applications. lo Suitably, it the non-crosslinked acrylic

pol ynmer has moregilkyhialk\asrdgie cashecemears agdglined Mueinf bet ween greater than
or equa:L to 25,000 Da and | ess than or equal to 65,000 Da, then this

typi cal 9/ provi des a conposition of the present invention with a desirable

bal ance of Sukabgyithel nomerdyannicsd a@iﬂﬂicpbwpblgﬁierpé(ﬂﬁpfiééﬁfgreé’tehitﬂthOr
preferred non-crosslinked ackr%l i c copolymer has a weight 15 average

nol ecul ar wePAdAlt o RiYe By igighbaraterably grsatsighan Use@i) toa/ 0%t Weighr | y
40, 000 Da. - | | d i : i i
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7% by wei ght based on the total weight of the conposition of the present
i nventi &f. W&%PEW%POE‘%O?%HLW @§&“Prﬁ?88}y§@ryl ic polymer is present in an

anmount of | ess

Suitably, the non-crosslinked acrylic copolymer comprises less than or equal to
99.9% by weight, preferably less than or equal to 99.5% by weight, more
preferably less than or equal to 99% by weight, more preferably less than or
20  equal to 98% by weight, most preferably less than or equal to 97% by weight
methyl methacrylate based on the total weight of the non-crosslinked acrylic

copolymer.

Suitably, the non-crosslinked acrylic copolymer comprises greater than or
25 equal to 0.1% by weight, preferably greater than or equal to 0.5% by weight,
more preferably greater than or equal to 1% by weight, more preferably greater
than or equal to 2% by weight, most preferably greater than or equal to 3% by
weight of one or more alkyl (alk)acrylate comonomers as defined herein based
on the total weight of the non-crosslinked acrylic copolymer.
30
Suitably, the non-crosslinked acrylic copolymer comprises less than or equal to
40% by weight, preferably less than or equal to 30% by weight, more

preferably less than or equal to 20% by weight, most preferably less than or



than or equal to 25% by weight, nore preferably | ess than or equal to 23%
by 25 weight, nost preferably I ess than or equal to 20% by wei ght based on
the total weight of the conposition of the present invention. Unexpectedly,
it has been found that if the non-crosslinked acrylic polynmer is included
in the conposition of the present inventéon wi thin the above defined 30
limts then this may provide a conposition which exhibits the desirable
enhanced nelt flow rate whilst maintaining a satisfactory Vicat softening

t enper at ur e€aua@l ichd Ol iycWekIT i aikere &¢rppie afyl yalkraaryats ssewnomerarasanount
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pol ymer is popslgnteri n an amount of |ess than 3% by wei ght then this may
produce a conposition not displaying a satisfactory enhancenent in nelt

flow. Mst preferably, the noncrosslinked acrylic polyner is present in an

amount of b%g‘iﬁ&téfjbﬁ itzﬁé’(g %eﬁ%hﬂ&tthaﬁﬁg%% iTn@ea tn%%%ro!‘ﬁirﬁmg Kryide
conposition. Sultably, the non-crosslinke acer| pol'ymer may be p¥epared
by t echni quespolginier kreniwng taorelainsady déwl dlky (alk)abelatet corhonormrargphergms si on,
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pol ycarbonates typically have a wei ght average nol ecul'ar wei ght (My) of
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preferably kppkcdtipas. or equal to 150,000 Da, even nore preferably |ess than

or equal to 100,000 Da, nost preferably | ess than or equal to 50,000 Da. 20
The aromati c pol ycarbonates nmay be prepared by techni ques well known to

t hose skill ed..Lpt - n i a. di.h Xy

aromati o cospban e fieont Ale R RidterUal At ARITEE 8 MinBrSeMRiE:

Ger man O f eabstionuswnbr if tezs tRa6S, 6§l 13, 66800 T2altchs5{Ma)7 @Befepaldil 16456,
15 than or equal to 60,000 Da, more preferably less than or equal to 55,000 Da,

even more preferably less than or equal to 50,000 Da.

Suitably, the weight average molecular weight (Mw) of the non-crosslinked
acrylic polymer is greater than or equal to 25,000 Da, preferably greater than
20  orequal to 30,000 Da, more preferably greater than or equal to 35,000 Da.

The weight average molecular weight (Mw) of the non-crosslinked acrylic
copolymer may be determined by techniques well known to those skilled in the
art, for example gel permeation chromatography. An example gel permeation
25 chromatography method is described hereunder in the examples. Values of
Mw referred to herein may relate to values obtained when either poly
methylmethacrylate (PMMA) or polystyrene standards are used to calibrate the
gel permeation chromatography equipment. In a preferred embodiment,
PMMA standards are used.
30
It has been found that if the weight average molecular weight (Mw) of the non-
crosslinked acrylic polymer is greater than 65,000 Da, especially using the

preferred alkyl (alk)acrylate comonomers at the preferred levels, then the



252,211,957 and 2, 248,817). Anong the di hydroxy compounds useful for
preparing the aromati c pol ycarbonates are hydroqui none, resorcinol,

bi s( hydr oxyphenyl) - al kanes, bis

(hydr oxyphenyl) - et hers, bi s(hydr oxyphenyl ) - ket ones, bi s- (hydr oxyphenyl)- 30
sul f oxi des, bis-(hydroxylphenyl)-sulfide%, bi s- (hydr oxyphenyl) - sul f ones,
and a, a- bi s- (hydr oxyl phenyl)-di i sopropyl benzenes, as well as their alkyl
substituted derivatives. These and further suitable aromatic dihydrox
conpounds afempesitigasefrinsepresent invgaRN enay Aolsxpifitdhe dgsirable epba
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properties. A highly preferred non-crosslinked acrylic copolymer has a weight

15 average molecular weight (Mw) of approximately 35,000 to 45,000 Da,
particularly 40,000 Da.

Preferably, the non-crosslinked acrylic polymer is present in an amount of
greater than or equal to 3% by weight, more preferably greater than or equal to
20 5% by weight, most preferably greater than or equal to 7% by weight based on

the total weight of the composition of the present invention.

Preferably, the non-crosslinked acrylic polymer is present in an amount of less
than or equal to 25% by weight, more preferably less than or equal to 23% by

25  weight, most preferably less than or equal to 20% by weight based on the total
weight of the composition of the present invention.

Unexpectedly, it has been found that if the non-crosslinked acrylic polymer is
included in the composition of the present invention within the above defined
30 limits then this may provide a composition which exhibits the desirable
enhanced melt flow rate whilst maintaining a satisfactory Vicat softening
temperature. If the non-crosslinked acrylic polymer is present in an amount of

greater than 25% by weight then this may produce a composition with inferior



Sui tably, the aromatic pol ycarbonate is present in an anount of greater
than or equal to 30% by weight, preferably greater than or equal to 35% by
wei ght, nore preferably greater than or equal to 40% by wei ght, even nore
preferably greater than or equal to 45% by wei ght, even nore preferably
greater than or 30equal to 50% by weightl,O nost preferably greater than or
equal to 55% by weight based on the total” weight of the conposition of the
present invention. 12 SU|tany the aromati c pol ycarbonate is present in
an anount ofMmpagligesistancer Seiially. tfdhgmtﬁm&@lf‘@fﬁﬂ agylisr Relumiey ig peasenhéh or
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conposi tion of” the present o i nv t| on possesses a desirable Vicat
softening tenperature and desirabl e inpact resistance. Such conpositions

be suitable f trical  aytonot d ing.
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acrylonitrile type nmononers. Polyacrylonitrile is synonomous with poly

(1- cyanoet hgwepﬁr)smr&mlamewamme ugird tapwppligieenitiaioreidantg chain transfer
pol yacr% oni é%b e conprises an acrylic- styrene-acrylonitrile (ASA)

pol ymer, roni tril e-EPDM styrene (AES) 20 pol yner, an

ol efin- styrene acrylonitrile (OSA poI yrrer or an

acrylonitril ebutadi ene-styrene (ABS) ymer. Mre preferably, the graft

copol yner |ﬁ@r@atlwob&am@ﬂqiewauwéwoa&ﬁs)ﬂy%@%e&sw%y pnalgs Mg
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20
The aromatic polycarbonates may be prepared by techniques well known to
those skilled in the art, for example by polycondensation of a dihydroxy
aromatic compound with a carbonic acid derivative such as phosgene (see
German Offenlegungsschriften 2,063,050; 2,063,052; 1,570,703; 2,211,956;
25 2,211,957 and 2,248,817).

Among the dihydroxy compounds useful for preparing the aromatic
polycarbonates are hydroquinone, resorcinol, bis(hydroxyphenyl)-alkanes, bis
(hydroxyphenyl)-ethers,  bis(hydroxyphenyl)-ketones,  bis-(hydroxyphenyl)-
30 sulfoxides, bis-(hydroxylphenyl)-sulfides, bis-(hydroxyphenyl)-sulfones, and
a,a-bis-(hydroxylphenyl)-diisopropylbenzenes, as well as their alkyl substituted
derivatives. These and further suitable aromatic dihydroxy compounds are



13 1-cyanoet hyl ene) based on the total weight of the copolynmer. A highly
preferred graft copolyner including polyacrylonitrile includes about 30% by
wei ght of acrylonitrile (i.e. 1l-cyanoethylene). 5Suitable graft copol yners
i ncludi ng polyacrylonitrile include greater than or equal to 40% by wei ght,
preferably greater than or equal to 4596Qy wei ght, nore preferably greater
than or equal to 50% by weight, even nore preferably greater than or equal

to 55% by wei ght, nost preferably greater than or equal to 60% by wei ght
styrene, or daseiiad; 47 exanma, éprUS Rateat No'snd 083, 3362 &98,83%; 3, bé%éa%n t he

total weight g é%a SC pbg 5nd ?ngtgaéﬂéa graft copol yners incl uding

pol yacryl onitrile han’or 'equal to 80% by wei ght, preferably
| ess than or equal to 70% by vvel ght, nore preferably |less than or equal to
65% by wei ght styrene, or a derivative thereof such as a- netdég styrene,
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and (b) 1 to 50% relative to the weight of the m xture of

acrylonitri hédrwp%@wlppm#@hexar@ nal ei%d abiﬁy(arﬁ @!g‘eﬂ\Ws‘hB%@rO?(MP'é@M)aPm i de
or m xt uresdf&?{rg Ibe rﬁ%&hémi%%ﬁgﬁgf&. P@r‘?cﬁ i ncl udes one crosslinked
el astoner se 'yPr om rou

con of 30di ene and al kyl acryl ate
in particular. 14 grafted base preferably styrene and acrylonitrile, onto
a graft bas conﬁainipg a butﬁdlene ?olyner In addition to bufadi

units, the GrafMP'ease R IR RrefsTes SIoMEicud @qhen%sa@ o‘% ﬁ?ié%\el ght
of the but aﬂz(gr HR&A)- P@pa@&eh%&%@&%@ﬁ@t% ﬂﬁ@bg? BRESanduch

as styrene, onltrl , Iate The
preferred ngajf-bisb(dsfeydroxuphem‘sll)mylcmeb(adeene a copol yner of but adi ene and
acrylonitrile, or a copolynmer of butadiene and styrene. Suitable graft
copol ynmers including polyacrylonitrile may be produced by free 10 radical

graft copol yRBrhsst prefertdd bRShBROIEES 5-AELfl4- ﬁ?ﬁmﬁﬁéﬁ){lﬁﬁfbﬁdnbu(%i dihehBe

graft phase in the presence of the graft base. Suit e processes include
ermul si oA9 sé)ution, bulk or suspension polymerisation. Suitably, the graft
copol ynmer including polyacrylonitrile is present in an anount

Some of the most preferred aromatic polycarbonates include Lexan™
available from General Electric, now “Sabic”, Calibre™ available from The Dow
Chemical Company and Makrolon™ available from Bayer.
25
Suitably, the aromatic polycarbonate is present in an amount of greater than or
equal to 30% by weight, preferably greater than or equal to 35% by weight,
more preferably greater than or equal to 40% by weight, even more preferably
greater than or equal to 45% by weight, even more preferably greater than or
30 equal to 50% by weight, most preferably greater than or equal to 55% by
weight based on the total weight of the composition of the present invention.



15 of greater than or equal to 0.5% by weight, preferably greater than or
equal to 1% by weight, nore preferably greater than or equal to 2% by

wei ght, even nore preferably greater than or equal to 5% by wei ght, even
nore preferably greater than or equal to 10% by wei ght based on the total
wei ght of the conposition of the present jinvention. 20 Suitably, the graft
copol ynmer including polyacrylonitrile is“present in an anount of |ess than
or equal to 60% by weight, preferably |less than or equal to 55% by wei ght,
nore pref er 8bitgblyedite eRRIAALE Peligaroanate 19gsansiigrn ampent Phlespiieneeabl v

| ess than o I 0 i V. | 88 - ual
o 40% by welaR:CrekdNoe s s roldBEh RO RAT o SR oegR  aR
present i nverdferably Rrs3f tinabdryequidl eordich dyoweight gioreforéfieealsly dasd than or
pol ycarbonate to the weight of the graft copol érrer i ncl udi

pol yacr yl onPEEal 1 837tRyeWeaRboBPte Breferabinessthar o e@@'?h%ga%bw Weigi: 1 to
0.5:1, pgef %Qé@'rﬂo@%r%fﬁag 1685 thad'BF @qREFIET89)] ¥y %i%htt@as]édlon tHe total .

According to a preferre pect, the conposition of the present invention
further inchweid chithé npapositodiof itler pfesenemvantomg t he t oughness of the
conposition. Suitable inpact nodifiers include rubbery copolynmers such as
styrene-but adi ene copol yners (SBC), functional ethylene polyners,

et hyl enepr ogyligpig; difemige CarRuniens (HPDMom&ichYd&pearbbhdle asetdirth the
copolymers (EVA), butadi ene based pol yners, styrenhe-olefin copolyners,
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non-crosslinked acrylic polymer and the aromatic pol ycarbonate. By the term
"rubbery coflecHiaa "auleMeiixe apgiandingesingraRNICABRS.a gl ass transition
tenperature of |ess than roomtenperature, preferably | ess than or equal to
0 QC, nore preferably less than or equal to -10 QC, even nore preferably

| ess than oByethaltetno “g24ft @QGpodredy imledind polebenyrbityild’ ewe trizam ar geaftial to

-30 QC, even nore preferahly less than,or equal to -40 C. In sQ
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wi || be discussed hereun certal’n conponents a gl assy
phase and a rubbery phase as a result of the conponent exhibiting nore than

one glass transjitign tenperature. .The gl ass gh se % i S observed at. a
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including polyacrylonitrile comprises an ASA polymer an AES polymer or an
ABS polymer. Most preferably, the graft copolymer including polyacrylonitrile
comprises an ABS polymer.

25
Suitable graft copolymers including polyacrylonitrile include greater than or
equal to 10% by weight, preferably greater than or equal to 15% by weight,
more preferably greater than or equal to 20% by weight, most preferably
greater than or equal to 25% by weight of acrylonitrile (i.e. 1-cyanoethylene)

30 based on the total weight of the copolymer. Suitable graft copolymers including
polyacrylonitrile include less than or equal to 50% by weight, preferably less
than or equal to 45% by weight, more preferably less than or equal to 40% by

weight, most preferably less than or equal to 35% by weight of acrylonitrile (i.e.



30 or equal to 50 nm nore preferably greater than or equal to 100 nm even
nore preferably greater than or equal to 150 nm Preferably the wei ght nean
particle size of the inpact nodifier is |ess than or equal to 1000 nm nore
preferably | ess than or equal to 750 nm even nore preferably |ess than or

equal to 500 16 nm Most preferably, the _weight nean particle size of the

|npact nDdlfler is 150 nmto 400 nm espécially 200 to 350 nm By the term
"wei ght nean" as referred to herein we nean the vol une/ nmass melggted
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wavel engt h eleididdf dcryoritrle distli-tyabetindefie). t ered water as the dispersion

medi um Hi ghly preferred inpact nodifiers conprise core-shell inpact
nodi fiers, such |o as MBS inpact nodifiers and acrylic based inpact

modi fiers (éh%ble@%but a@&l&rﬁ&?é" ﬁblﬁ&ﬁggpgfy‘éﬁ G}) (?/nlﬁi‘PérWﬁélﬁﬁe St_i}eﬁ e"i‘stﬁ%ﬁeél‘ ¢

core of styrene a ne an conprisin
met hacr yl at eqghalniopé0Yarby vmelght rmefeyablyegrhatamhan er- emarrten@%d%ohwgm

Acrylic based i t di . [
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nore al kyl ?al k)acryl at e nononers. "Acrylic based i npac fiers nmay al so

i ncl ude an Imﬁ@%r@dl weighpisigenahpeh dercialive therandi sucheas weaneby! styrener i si ng
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Preferred acrylic based core-shell inpact nodifiers, conprise a core and a
rigid outer theepr eqpaldR 0% 10ydeeighti maredpiaferal!y ||e§ﬁ1t|@f'r1fé ObﬁQHﬁ‘r@ p%tky 5
al kyl 25 ( t i I iC
based i rrpacWlag r@ﬁﬁ’(%b g grga%%n%ﬂ\éé;ﬂ%rggig&mc& a}%ld rrn@m eego@gﬂ?nd 75

to 5 wei ght tquar wemghtofoftﬂe rdopotynsdrel Pref@a@lwrthm@aitnt@pmnmat iecludiases are
optional, for exa | e stage conprising a resin derived from
styrene15SuPPB(§ n%) 't”ﬂ%é‘ Isrt)‘,r%‘gsed i rpact nodifier conprises two stages
then the core conprises 30 an elastoneric phase. If the acrylic based

i npact nodifier conprises one or nore internedi ate phases then the core may
conprise a howilblbasappmuaieqiméhas&j skiledmind dhes asrt algaet theey graftrpedsdyrmae

el astoneri c. kllaqse. Prlefer particles incl Udﬁ 'ESS %e%]e the core |ayer
and the out €'Y @sadp%»@?fy ngri%oé“présé?ssi s AUAIE on®EG PRSPs” of
net hyl met h@@mﬁb@t €sh rﬁél?ﬁfé‘@OHQJ/é’”ﬁIbﬁbe@f e[%ttlﬁy|prc'3§ér‘ﬂé§r yb@itablé aprast 88
to 99.9 wt% and one or nore kyl acrylate as defined herein
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pol yet hyl eniacgrhfted WheakUaad &) m@%% bPeweuglt épréﬂelriat&ylzoytoOEBO%dlﬁly i
pol yreri sabl e reactive groups i acrgll ate, diallyl maleate The
function of '¢lAdveyiaine Weigki ﬁbtheo@r@mon yHer o @ﬁr@fébaseeEhQigéaftqde%aS%f

t t | d
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n rred core-shell acr ased i npac | ier
gorrprl ses a %gy‘dl’rgm I?t%rﬂf @'ﬁi’@sd”@u?@cr @ﬁeatﬁ i e50°/2TB‘n
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present in an anount of eater than or equa 1% by wei'ght, preferably
gr eat er t haanbydridgaN- swosz%t@y meleghide mnrreuxpnreﬁeﬂ*@lnequ @Lﬂmbdyr thieagradt
equal to 3% bg WEIlL%]ht based olt IEhda foEaI WEI QE nposi ti.on offthe
present inv dgs Oné crosslinked elastomer sel cte om egroup consisting o

30 diene and alkyl acrylate in particular.

Particularly preferred graft copolymers including polyacrylonitrile are obtainable

by grafting at least one (meth)acrylate and/or acrylonitrile and/or styrene as the



Sui tably, the inpact nodifier may be present in an anmount of |ess than or
equal to 20% by weight, preferably |l ess than or equal to 15% by wei ght,
nore preferably less than or equal to 10% by wei ght based on the total

wei ght of the conposition of the present invention. 25 Typically, the

i nclusion of an inpact nodifier in a nmelt processable conposition nay be
expected to result in a conposition which is nore difficult to nelt
process. Unexpectedly, the inclusion of the non-crosslinked acrylic polyner
(iii) in theradftashbase.irafesably Hdyienesunst aenylpsiirile wnty gi @aft Baseeeridainte
conmbi ned 30 I | i i (A I i i i,0NS
cven when t RCUABASHALriEEH Biofiohie dhradibfE DR Rt BasBRiey Coita

modi fier. Fupttioes0% by wéight;amamesi bh aheolveighe oprths enitadisviendnisn df ygtheal |y
exhi bits an enhanced Melt Flow Rate when it includes an inpact nodifjer

conpar ed t o SHVSHERIVAWISAIUIBEE BIRSNSTS oAU AP SHYPRR BTV IPTHIHIS, &F SrrelPi (64

pol ycar bona ggﬁ% C I NG A Lt : r
conparab?e %ﬁﬁggﬂFﬁﬁgﬁ | |%h-ﬁggéyﬁg%m#%grudéﬂgﬁg%ﬁgﬁﬁﬂéd%%¥@ﬂ§g%h§tfglic
pol yner (i i cppolymerrafsoltadiemnec anpoadryiooiirief drha qopedenér ohwemadieneiard udi ng
an inpact nmodifier typically exhibits 3 enhanced toughness conpared wth a
conpar abl e E3PYSition not including an inpact nodifier. Thus, the
non-crosslinked acrylic polymer (iii) in the conposition of the present
invention typically provides significant advantages in nmelt processing

appl i cat i onSuiakle giagncapndyroerspine|uding pmyar:umtr% mayphetpraddedd by .fraen

particul ar, it IS ssible 1o ry & trati,o non- _.l.o.

bross! | hiearadipy o B EIRhEnt althe’ MR HORMBYS AherchrBondii eisiting

Fl ow Rate am¥ grafephass & thepragenet dfapbsjrandmasel Sunabropresttédmanidg he
present invention. Suitably the Melt Flow Index (MFI) @260 C of the

conposi t i on€BUISiAR $HelQhOuls0f SRS RR¥MEHPAIEd i n accordance with | SO
1133: 1997 using 5kg/cnB | oad as di scussed hereunder) is at |east 5% greater
than, preferably at |east 10% greater than, nore preferably at |east 15%

gr eat er t haSuiteblgntheogmaficaiotyrabl nchidingpslya2@léonitrieaisasretd@atnin svamoomt e

preferably at |east 30%greater than, even nore preferably at |east 40%
greaterl? haﬁ} grRder s remia) 1a0-9% Wﬁtg%taZ@reg‘?r@g{yegre?Fﬂﬁh?ﬂ@rl@lﬂlua{/‘éﬂ ue of
a conpar abl gof i hH t r ik C

pol ycar bona?éc?mﬁlgbt’ﬁﬂgﬁgl}%g%% gﬁ%ﬁ?(ﬁ:?@%ﬂs F?;‘?ﬁgﬁpg%gs/ﬁb? ‘ggf@%e?"e(”. i)
and wher e t horaqneterallylgrakied tham v iequably 68 by iweiyhl, £veephacedreietadlyt he

same amount of th raft copol y i ncl udi n ol yacrylopitrile (il 25 The
Vol T Frow | AAIDIE S| G o Ttk b ame Rt hARrl A o el wefatkiodf tos” o
260 C in acegnppBrionWiihe pridcht #Richd8d. The pol yneric material for testing

is manufactured using a twin screw extruder and preconditioned in a vacuum
oven at280 'C for 24 hours prior to testing. The naterial is |loaded into

> 0on - il oHEH R e RBl S b, BBt Y s &b &t AN AR an
then a | oadopfesh than enBgaginbi 0%y wéighRipséierably hessuthiah rifeeiuaMd 589c0yguot ed

in g/10 min. 19 The conposition of the present invention may further

i ncl ude oneWsidMopMOreePIfeREEbMiaRS thast O5. equrabiler PRY ¥ WEINEcRERR TP es

i nclude gla j r f 1 Qre sd ched id] t he
prosent | nyBRTIRY ARG o P e e B st B S a8,
enhanceds Mektuél G by amsight basecducihe woatbivaigtit lod Itk g mepusitiorobf tee ti e
in injection noul ding applications conpared with a conparabl e conposition
not i ncl udi Hﬁesteﬁ‘é”]"%t'ﬁg-l ecul ar wei ght acrylic polynmer. Mreover, the

i nclusion of the reinforcenent fibre in the conposition of the present
invention typically enhances the stiffness of the polynmeric conposition.
The rei nf or Ceeferably,i theerati@yoybwefghs sdrihe ianosnatiarpmlynarbonate to the weight of

the graft copolymer including polyacrylonitrile in the composition of the present
30 invention is 90:1 to 0.5:1, preferably 40:1 to 0.75:1, more preferably 10:1 to
1:1.



|l o of less than or equal to 40% by weight, nore preferably | ess than or
equal to 30% by wei ght, even nore preferably |less than or equal to 20% by
wei ght based on the total weight of the conposition of the present
invention. Oher optional additives which nmay be present in the conposition
of the 15 present invention include: cql5our concentrates such as dyes and
pi gnents; lubricants; UV stabilisers; thérmal stabilisers; antioxidants;
flanme retardants; antistatic agents; particulate fillers such as talc,

gl ass beadsACQO'tCﬁﬂﬂ dén ¥ pRfeleechdgresl dhans@mpesiian of Higneresansrigveniian as

nanocl ays, (o d] arti ¢ S; SSi ai ds
Such aq Fi e HARER hy fracodfodifE s AAMRhUG" 1ndBuohser
gener al | y nevmpositied. Eafifable wepadtt moaiieds dmcltde rubbaly vepghinees subke as

conposition of the present invention. Ac&&gdi n% to a second aspect of the
present i nvERERHOHIRNIRNG §oRRIYTEHR ASBChr BelanalpthitgrerRRIYTIEI S Pihriene-

conposi tion ) e | i 0 AGh SRPRUS X1
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pol yacr yl on{EYA),ebytad)erentasée podymersostyienkerefit roppoty npery meethaciyigte-
optionally {n the presenc f..an i npact nodjfier and/qr. a reinforce t
PPbr e pr ot DRSS EHRESH SV ondR St i chaoile Ased it RS S Gl  o

30 pol ycar banabe appheigteafthatGfB dnbEEr moBficndlRén BRAsEnE IVineNidmpdStigher t he
noncrosslinked acrylic polymer, optionally with an inpact nodifier and/or a

r ei nf or ceneihie faresent Mventembisy phyhisalylandickemier)lyi sisiect dromedhet geaft

20" The. b eareb e SF0LARG oty BRuishtnd HoRagfbfa ka8, dauritopaliste? A8,
films, powdeies MrongtianpblsanRInaes.s ByTyimé ciaky ‘rubbent atpesiréonwel nidin

present invention ma)(f e supplied in the formof pellets. The pellets may
t hen be thefENgs WnhodEwsed@ fARSSaiiANGHiANs teBRATHRIA i atassn thasuiean e

g ) : e ' . ! .
nj oot i on e abreo B REN s oEBOFARD 0 IRBLe GRNC B0 oS B ESr
third aspecequaihe 10k venmerd paferabiyieds shan oeehod tof -201 4C, revenfractelr i ng

an article co rhsin melting the co os(;éion of the present invention,
addi ng the RB X tan 8 qogaét%rtgpcrz aP YWY Ct B _f‘?l@gg’ei?séo&ﬁt@smi on
to solidifyghfal i HBUIE 1P doffdndiiSodifrled CuRNmaiBRI Ayt Ravard igihs from
the noul d. Preferably, the nmethod conprises an injection ul di ng

appl i cat i ontrahsitienriemperatate eoh lessnipagi ari @qual 40i-bp €€, quicienally tiéss then dr.

15Pr ef er abl the artic onprises a shaped article. Alternatively, or
addi ti onal | égu?lﬂo %&U&aﬁ%‘gi tion of the present invention is in the form of

sheets (e.g. extruded or |am nated sheets) it nmay be thernoformed or

otherwise forned into a desired shape by any suitable nmeans. 20
20  As will be discussed hereunder, certain components may exhibit both a glassy

phase and a rubbery phase as a result of the component exhibiting more than
one glass transition temperature. The glassy phase Tg is observed at a higher
temperature than the rubbery phase Tg. For the avoidance of doubt, in
instances where the component exhibits both glassy and rubbery phases, the

25  preferred glass transition temperatures mentioned above relate to the rubbery
phase of the material, not the glassy phase.

Suitably, the impact modifier is in the form of particles and/or a powder.
Preferably, the weight mean particle size of the impact modifier is greater than
30 orequal to 50 nm, more preferably greater than or equal to 100 nm, even more
preferably greater than or equal to 150 nm. Preferably the weight mean particle
size of the impact modifier is less than or equal to 1000 nm, more preferably

less than or equal to 750 nm, even more preferably less than or equal to 500



Thus according to a fourth aspect, the present invention provides an
article, particularly a shaped article, conprising the conposition of the
present invention. 25Suitably, the article conprising the conposition of
the present invention conprises a conponent for use in the autonotive,

el ectrical or engineering fields. The c Aponent may be fornmed by injection
nmoul ding or fabricated froma sheet for "exanple by thernoform ng. The
conponent nay subsequentl be decorated for exanple by painting or by

appl yi ng a 88cdviast pefeiabhy, tBe vwRipht mﬁmbn@mclarayeb@f %/v@rlm@%cturﬁodlﬂer Is
constructingeg yehbcddh A, IRpBRAND SO S8BYIY AR kaah QB P gL %@ DUl k
mat eri al or as coextrude amn appll ationg i ncl ude ut are
not lim tedreferrede@ereme vextraeamrthier rvmumé/ﬂnasst @mightedi r anmthmetici ehearcab
nmoul di ngs, qﬁers (fenders) | ouvers, rear panels, side and quarter panels

and the |i kQ' eter Bift@)-c Hhp eight Magn lf’@“iﬁ%é'4enm@b’&9( deteamingshpy EQPFCH’hs for
exanpl e E‘Ou@,'o?@atg pctiosé Hcgcc%)zdm \GtPN8RE S 33§ 1 QR

and tel evisions conpon used I n engineering a p)lca ons for
exanpl e housiamgehfanatic aulgérentrbiesNamba\mtrca fiyed wavetertyth pf 682:1& ninrareht i on

further exten t rosslinked acrylic polymer as defined
herein as aﬁ'sgﬁﬁqt’ gg'ﬁfefﬁde?@{ﬁ!@égﬁﬁ&p THRESIBAGERSYMeycl e time in injection
nmoul di ng applications of a m xture conprising an aromatic pol ycarbonate as

defined herein and a graft copol ymer including polyacrylonitrile as defined
herein, opt Highy Iwefaﬁmdjmnmag:tanOdlﬁp@ccomﬁdse icore-abell sapachewdif@rei sueind/ or

areinf T vent i ur X e of
2 o eRSBE e Mipor ARl 5cBh YT rRReh ARt SBOURRES ghiv) e
enhanci ng thﬁ Al tmddifyysRafically @ofipriser enc emytorderly adredlod MBlykéne and
pol ycar bonate as defined herein and a graft
butadiene and a rigid shell comprising a methyl methacrylate homopolymer or
a methyl methacrylate — styrene copolymer. Acrylic based impact modifiers
typically comprise a core comprising a resin derived from one or more alkyl
15 (alk)acrylate monomers as defined herein and a rigid shell also typically
comprising a resin derived from one or more alkyl (alk)acrylate monomers.
Acrylic based impact modifiers may also include an intermediate phase which
include a resin derived by polymerising styrene type monomers, such as
styrene. The inclusion of a MBS impact modifier typically provides enhanced
20  impact properties at lower temperatures (e.g. -20 °C) compared with an acrylic

based impact modifier.

Preferred acrylic based core-shell impact modifiers, comprise a core and a
rigid outer shell which include resins derived from one or more C; to Cs alkyl
25 (meth)acrylates as defined herein. Suitable core-shell acrylic based impact
modifiers comprise 25 to 95 weight percent of the core and 75 to 5 weight
percent of the rigid shell. One or more intermediate phases are optional, for
example a middle stage comprising a resin derived from styrene. Suitably if the
acrylic based impact modifier comprises two stages then the core comprises
30 an elastomeric phase. If the acrylic based impact modifier comprises one or
more intermediate phases then the core may comprise a non-elastomeric
phase and the middle stage may comprise the elastomeric phase. Preferred

particles include those where the core layer and the outer rigid shell comprise



20copol ynmer including polyacrylonitrile as defined herein, optionally

I ncl udi ng an inpact nodifier and/or a reinforcenent fibre. The invention
further extends to a nethod of enhancing the nelt flowrate of a m xture
conprising an aromatic pol ycarbonate as defined herein, a graft 25

copol ynmer including polyacrylonitrile a§7defined herein and optionally

I ncl udi ng an inpact nodifier and/or a reinforcenent fibre, the nethod
conprising mxing, preferably nmelt blending, a non-crosslinked acrylic

pol yner as GRSNmeWhikBr 6PMPHFEE hhemepaiyrais ol Foathyl imebAECTYbHer oF t 1REEI0BXt ends

to a met hodchog, ARSL SRR HENBERAASTaBG & I 88 ol b HJTHRE AT @Ee! & T
i nj ecti on nou ng applicati ohs om’a m xture conpri'sing an aronaf’ic

pol ycar bonate Casalkigfacngatehas definedihgreih (alsaytd.y mert 2 wiskuditegcore layer or

pol yacrylonitrile as defined herein and ogtionall i ncludi ng an inpact 22

modi fier andIteMeQiniE FAYSF dWifeRe RTEB9R) TWRBeTRONSIES BnpOSSINImenMEr
noncr osski nkeg, BERILAS dabYRe) Mhibr | A%, SAshaen 08 Tiag Ay L1 ol e

fromthe re m Xt ure by ‘an 1 njectlon noulding proce
i nventi on f orarioemereist andslyethyée meailyc uosatuiatkd dnaoogrier chapohgy reepluraiiyngf a

i ght ...nol | ar. i ght Mn) fol t 65,
Dol T 2 T B GiiR pondpatisAbie To5ctivironbs 6 So a5, Aitivh bfaictel the g
wi th referengftiba bhethtgf)?kéfW|midg)%aH@h;@$-isl Ebtpﬂ%a/lfd@' lowesau5X 3Rl e t he

Melt Flow Index of ap meric material is nmeasured in accordance with | SO

1133: 1997 ( gpsaeeatzo indhaglastemetic ar@seoqditabpletdoseshet aardit bidsedrimpantt er .
Sanpl es. 8 er’rPord?ﬁDearéerﬁja)p Betp%aar%%réay\'\fe%%fqld%is%\r/]ell known to those skilled in the art

as described in US Patent No’s 5,318,737, 4,444,949; and, 4,260,693. A highly
preferred core-shell acrylic based impact modifier comprises an elastomeric
core and a rigid outer shell (i.e. 2 phases) as disclosed in US Patent
4,444 949.

15
Suitably, the impact modifier may be present in an amount of greater than or
equal to 1% by weight, preferably greater than or equal to 2% by weight, more
preferably greater than or equal to 3% by weight based on the total weight of
the composition of the present invention.

20
Suitably, the impact modifier may be present in an amount of less than or
equal to 20% by weight, preferably less than or equal to 15% by weight, more
preferably less than or equal to 10% by weight based on the total weight of the
composition of the present invention.

25
Typically, the inclusion of an impact modifier in a melt processable composition
may be expected to result in a composition which is more difficult to melt
process. Unexpectedly, the inclusion of the non-crosslinked acrylic polymer (iii)
in the composition of the present invention typically reduces the combined

30 holding and cooling time in injection moulding applications even when the
composition of the present invention includes an impact modifier. Furthermore,
the composition of the present invention typically exhibits an enhanced Melt

Flow Rate when it includes an impact modifier compared to a comparable



15 and preconditioned in a vacuumoven at 80 QC for 24 hours. The materi al
is loaded into the barrel of a rheoneter heated to 260 QC and fitted with a
die of dianeter 2.095 m. The | oaded rheoneter is allowed to equilibrate
for 10 mnutes prior to testing. 20The inpact resistance (Notched |zod) of
a polynmeric material is neasured in acc%dance wi th | SO 180A. Test

speci nens are nulti purpose Type 1A having the end tabs cut off. The
resulting test specinmen nmeasures 80 x 10 x 4 mm The depth under the notch
of the specFREWOSKIOS ®AMIFSING cRNl¥ etha eapatdicueIicasbongje @me teet geibci nen
is precondit] f - LR @ L f i - Le

t emper at ur e O BTst g SRRy bRlg g% o3 hieeEhl oy AR SR E30es o
the freezer nbbinchyucthel sorbcrasiinksd adiytic YobhaheB(ii§oMheniesglting rqeemn@dgiticn of a
polyneric material is determ ned in accordance with | SO 306B: 1987 Second
Edi tion. 300THEEMRreserd pviepHan ckdiagi an inpaet SAoAifRd thpicaly reyiyeifs
pernmeati on f A o di I I o oY WAV ng of
ol yrmer i senl e RS tanharelrut bR bR e ™

Pol yner 23 babonpadcir mesliflerd. THuls, 2kePhgelcrdsiinkéd Xyl /[@O0RrE: Fiiin iRatite No.

1110- 6100) in an..ove tgel d at 30C é\l?ol mer II_abora ori.es..Ltok UK 5(?5 LC
Col um Q/enfomppﬁ't'ﬁ’ﬁlcgr PoTRPERL lave '%?(Mp'%ﬁ" VPOV RS, o R/figany aVaRtaoessi ng a
HPLC punp (Fﬁphﬁérlfedrpb@@é?ﬁ@aﬁpii@oﬁio% vl Whdd 24 EhnGoBMBRincIliSs %{%ﬁ&?&t the

colum is fitted with an"infra red detector (Foxboro Mran-1A ner al
Pur pose | R Dwdifiarorp particulas itusedossiblehts yarbong | canigsoirptionrof (thegoon-

nei onts b SETTeRh Be e PERnGr Ao I uGRAEBHER T cBaRte &t REILEl 1 <
carried out Rasé md}?ivl\dhfﬁn%@dﬁédm(gﬁét rEstANeE of ahe roahriydsanlbiiheUsregerer i ng
a nol ecul ar  wei ght range of - 5000- 1500000. Figure 1 is a plot of the

i npact resi tvgA8@Nof a conposition versus the nelt flow 15rate of a
conposition. Figure 2 is a plot of the mninumcooling tinme of various
conpositions in an injection nmoul ding application versus the nelt flowrate
of a conposiSuitably the BAeltrploav IndexRMIEIR @260 bf thencompositieh bhkedp@sext | ¢

pol ymer conpri si.n

08 R abtans i Sesarimnge i B o b Healbt o
as discussed hereunder) is at least 5% greater than, preferably at least 10%
greater than, more preferably at least 15% greater than, even more preferably
at least 20% greater than, even more preferably at least 30% greater than,
even more preferably at least 40% greater than, most preferably at least 50%

20  greater than the MFI value of a comparable composition containing the same
level of the aromatic polycarbonate (i) not including the non-crosslinked acrylic
polymer (iii) and where the non-crosslinked acrylic polymer (iii) is replaced with
the same amount of the graft copolymer including polyacrylonitrile (ii).

25  The Melt Flow Index of a polymeric material as defined herein is measured at
260 °C in accordance with ISO 1133:1997. The polymeric material for testing is
manufactured using a twin screw extruder and preconditioned in a vacuum
oven at 80 °C for 24 hours prior to testing. The material is loaded into the
barrel of a rheometer heated at 260 °C and having a die of diameter 2.095 ml.

30 The loaded rheometer is allowed to equilibrate for 10 mins and then a load of 5
kg/cm?® applied to the piston. The units for MFI are quoted in g/10 min.



cooling jacket is charged with 54 litres of deionised water, 30 kg of

met hyl 25 nethacrylate (97% by weight), 928 g of ethyl acrylate (3% by
wei ght), 1259 g polynethacrylic acid (PVA - 4.07% by wei ght based on the
total anmount of nononers), 260 g di sodi um hydrogen phosphate dehydrate
(0.84% by wei ght based on the total anount of nononers), 62 g of
2,2'-azobi s(isobutyronitrile)- (AIBN) (0.2% by wei ght based on the total
amount of mpnomers) and 343 g of 30 dodecyl mercaptan (1.11% by wei ght
based on t h&hgotmpasiiantofohenprasest dpvantion eyt atrihen iaglude Ina ORPBPER ur e.
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stirred whi terdomefisreatineapegtediye dtks camposiiontcfithe preentahvé@ionGnahiding t he
reacti on exot herm begi ns to subside, after which the reaction m xture is

heated at 98 MRNPEEMDRNtLibyg: Mpicady rdsrlaks ass eabancer MateFlaw Rats ang a
deconpose a i bRAHA Fandl r@fﬂﬁh I S TaYall to
roomten%ergl%(duq%?t eﬁlggﬁtidrll@@graenr?oeg?ﬁ romb'? éﬁ'&é@%ﬁfﬂa%@dlgﬁ?h@??g@gsd The
5 filtered pompaesd iveth laecompsinaolewcampdgiioni sedinebtding tberlead nwiecular ays

and dried in an air oven at t enper at ure of. 80 for. 48 hours, to vield
an acrylic EHRIHREH ISP METRY ol )% ieh ion ReLTR 1STHeSRmEr gl e 'SIF 306 by
vei ght et hybogpokhidheofh e BeesentahedlitionY BpRdsy Bk Rtear theebigiessMY) 11
45,000 Da as determ ned by gel perneation chromatography. 10 Exanple 2 -

Pr epar at i onpolymeyit- coropesiiioRetihaceipfareemeny fiere ow@ypbe prregenien lap amount

nmet hacr y| at hyl acrylate (97:3). I r C 247.5
g of do%écyﬁf %&gc@%p afl %ﬁj%g}? 6‘@ é%yv%%'gnmg@egrei%r%ﬁfele?g?@%ﬁ§ﬁ%‘éH?PEq‘
nononers) ws0e, eypheyed. evidr W@égﬁi@@@db le8€ 'tYihh Corc eg@AlyieR0%LBPrWeighy 97%
by wei ght net hyl Vﬁgtrgacryl ate and 3% by@nwei ght et hqug%:,ryl ate %vi ng a

wei ght ~aver 8geédmndbeieial weiaghef thagorposiiomobtheapiasenieindeRidied by gel
perneati on chromat ography. 20Exanple 3 - Preparation of non-crosslinked
acrylic polynmer conprising nethyl nethacrvlate and ethyl acrvlate (97:3)
Exanpl e 1 wdxheepptidtea edditipts 6dich magf bdoplesght imerthaptenpoitiOfo dfy theei ght

based on the total amunt, o noners) were enployed. This 25 produced an
acryl i cleopBl§aast 'EYﬁfHM”sif}QBJOg%O&N ?@ﬁ””r%@rgwcﬁﬁ%%%@d}degw@% by

wei ght et hy t i . \Wel i : ac ViBinght f
1ol Sob pu LN bt LAY aiEiape, hesEAr AUl
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and carbon nanotubes; and, processing aids such as PTFE. The total amount

20  of such optional additives will generally not exceed 15% by weight based on

the total weight of the composition of the present invention.

According to a second aspect of the present invention there is provided a
process for manufacturing the composition of the present invention which
25 comprises mixing the aromatic polycarbonate (i) with the graft copolymer
including polyacrylonitrile (i) and the non-crosslinked acrylic polymer (iii),
optionally in the presence of an impact modifier and/or a reinforcement fibre.

Preferably, the mixing is performed by melt-blending the aromatic
30 polycarbonate, the graft copolymer including polyacrylonitrile and the non-
crosslinked acrylic polymer, optionally with an impact modifier and/or a
reinforcement fibre. Preferably, the melt blending is performed at a
temperature of between 200 °C to 300 °C, more preferably 200 °C to 260 °C.



5 weight) and 2010 g of ethyl acrylate (6.5% by weight) were enpl oyed. This
produced an acrylic copolynmer conprising 93.5% by wei ght net hyl

nmet hacryl ate and 6. 5% by wei ght ethyl acrylate having a wei ght average

nol ecul ar wei ght of approximtely 45,000 Da. oExanple 5 - Preparation of a
non- crossl i nked acrylic pol ymer conprisbgg met hyl nethacryl ate and butyl
acrylate (97:3) Exanple 1 was repeatedexcept 928 g of n-butyl acrylate
(3% by wei ght) was enpl oyed i nstead of ethyl acrylate. 15 Exanple 6 -
Preparati on of a non-crosslinked acrylic polynmer conprising nethyl

met hacr vl at ?ngr%%ﬂior?gf }’Haef‘é?e(s%%gar%/e%tlé%m@{ )bev\i/aﬁ;(tﬂg’géﬁn%f% et€ Qfﬁﬂtsed

except 2010 acry Yo BY "Wei g nployed inst ead of
et hyl acryl ppedeFxanglagules/pdtieenarnygicaily, thie conpogitien bf the Erespnt iaiagicm
aromati c pol ycarbonate. ABS angvan creﬁl iC _lpol ymer 25 A m xture of Lexan
103 an ar omHtaYc PRoYRRARBORAEE EVEI CARedets: othechgrbelsl mayvethen be thelinallapi ¢

(7.2 kg)cprerid i i | W e ; |l yl ac
A 700°A° hi Bltesaad OBy Hphfsa] BbbitaBhe o oo féar Hptaors !
pol ymer of bcugd endlt-pdoceskigpy ppplichtioad, isnchnasiinjeciior uhatlding andnblaw 80 C
for 4 hours mqi.added.to.a hi gh density pol yet hyl ene bag and 30 the
contents t uMHYNGPORUGRHANST 1 minute. The mixture was then starve fed into
the feed hopper of a Werner Pfleider ZSK30 twi n screw extruder equi pped
with two 30 _nmco-rotating screws. The six tenperature controllable zones
of the extrudbes gocordingdo lFofher aspedt hiwedpresaet mvestiomatorovides @ med®d of 255

appl i oa'to RGO s AR ShHED dnsrbdfRoHlon B8 BketE®

bei ng near estvehtien dia8tingBerid nedltdr eosposhiont tdth $ESBUS aWewig e ahol®rb 1 pm
and the throughput of the m xture was 11.8 kg/ hour. The circul ar

cross- sect i 68MPesitigadesalidifyi theemey!d to form the article and removing the article
from the mould. Preferably, the method comprises an injection moulding

application wherein the molten composition is injected into the mould.
15  Preferably, the article comprises a shaped article.

Alternatively, or additionally, if the composition of the present invention is in the
form of sheets (e.g. extruded or laminated sheets) it may be thermoformed or
otherwise formed into a desired shape by any suitable means.

20
Thus according to a fourth aspect, the present invention provides an article,
particularly a shaped article, comprising the composition of the present

invention.

25  Suitably, the article comprising the composition of the present invention
comprises a component for use in the automotive, electrical or engineering
fields. The component may be formed by injection moulding or fabricated from
a sheet for example by thermoforming. The component may subsequently be
decorated for example by painting or by applying a decorative film.

30
Said component 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 exterior trim,



5into a5 nmetre long water both containing water at roomtenperature. The
cool ed extrudate is then passed over a series of guides to a strand
pelletizing unit to produce the conposition in the formof pellets having a
|l ength of 6 mMm Exanple 8 - Preparation of a conposition conprising an
aromatic 10 pol ycarbonate, ABS and an acrylic polynmer The procedure of
Exanpl e 7 was repeated using Lexan 103 %%5 kg), Polylac PA 709 (3.0 kg)
and the acrylic copolyner of Exanple 4 (1.5 kg) to produce the conposition
in the formerigrelinet etielei ¢ap mauidiges bempermifendersyalpprersy rearpapelsat i on

of a conposi.ti.o LSl éTﬁ%J c polycarbonate. ABS and an acrylic
pol ymer %t?‘ee %}Ogglg%ﬁﬁ@%%légg%ﬁe ‘was repeated using Lexan 103 (7.0
kg), Polylac 20PA 709 (2.5 kg) and the acrylic polyner of Exanple 3 (0.5

kg) to produce the conposition in the formof pellets having a | ength of 6
mm Generald BPW@QBGPb”Wrb%PéBQr'Frﬁjecér'ﬁ@n%wgicﬁt'%fﬂﬁ é%’n%’c}fgp'ﬁgh%'%&%rmti c

pol ycar bonafd.arfiolBt &bn GARALKIEBNGAS, WM BLIREIYS Ahidlibidviionyt acry! ic

pol ymer an Inpact nodifier A mxture o n aromati c pol ycarbonate
pre-dried in an air circulating oven at 120 'C for 4 hours, and a graft

copol yrmer incl udin ol yacrylaonitrile, the non- crosslinked acrylic polymner
havi ng & welgil CRIBPIRRI TSI frtsed it CB9InPeURd sePRicaions EhuBkames, 000
Da and an i pBasihgs®sH tharfsfohérstnadibiech Qé@— dried in an air circulating oven
at 80 QC for 4 hours are added to a high density polyethylene bag and the

contents tunbled by hand for 1 mnute. The mxture is then starve fed into

wth b0 30 n rrBse B MERRES, S Shafatg thedSerdi SonchEs fRkegertth B e
of the extr pgggnérraﬁfdéfhfe&m&f a$ antdurlitilicefoneleeredRinPthedA8ceEs cgdd titke 255

QC, 255 C, 255 QC and 255 QC, respectively. A vacuum (20 in Hg) was.
applied to tmednigshen parauldisgwaeplicalings Sf shdmixtare tGnpRIigingdan  arnatic

bei ng neare i.e). Rot h =10, i un rpm
and the thrgé%gﬁ){c’wﬁét hag’ magﬁﬁ&e &gggﬂl.%g%ogﬁﬁﬁgﬁgﬁﬁc‘%l ar gﬁjd?r?gﬁ
Cross-sect i polyestylordiiie assdefidavrein, optorally ingludiegl amgmpatiemdaiftdr as

cont ai ni ng ga%,er t r,oom}errper ture. T?@(CON ed extrudate is then passed
over a %eri 86fiRgd EGF%@@”F’@@ SIVAREMRNU'E® zi ng unit to produce the
conposition in the formof pellets having 10a | ength of 6 nm Exanples 10
to 16 The conpositions of Exanples 10 to 16 as detailed in Table 1 are
prepared i nThe mesentdianertiov furthdreexiends &b the csedfrz nas-clesslinked adyphce.

"Sanic” PoPgDSToR GUacENerbl G oD AR e ARSSHOS AT R eHTAR O Shas
is a MBS bagpgurceniitlirg hﬁ%@hdﬁ@%élgﬁ%bﬁﬁ)ﬁ@éﬁ%@e&iﬁgdm@mxhﬁ@tdabyaft 45 QC

havi ng a wei ght nean particle size of . i s available from Rohm &
Haas, 280 C eapslymendgneiudiogmdlaciylinByilpaasedeittedhermin,| optignady imedddingean

g%rt;(r:]ljei gTﬁUfi@ﬁ;{ﬁ?@ﬂ?i%@@F ggﬁﬁ%ﬁagme@ﬁgre\/_\ei ght nean particle size of 300

The invention further extends to a method of enhancing the melt flow rate of a
mixture comprising an aromatic polycarbonate as defined herein, a graft
25  copolymer including polyacrylonitrile as defined herein and optionally including
an impact modifier and/or a reinforcement fibre, the method comprising mixing,
preferably melt blending, a non-crosslinked acrylic polymer as defined herein

with the mixture.

30 The invention further extends to a method for decreasing the process cycle
time for forming an article in injection moulding applications from a mixture
comprising an aromatic polycarbonate as defined herein, a graft copolymer

including polyacrylonitrile as defined herein and optionally including an impact



Conparative Exanples A to F The conparative conpositions of Exanples Ato F
to as detailed in Table 2 are prepared in accordance with the general
procedure as detail ed above but with the om ssion of the non-crosslinked
acrylic polyner or both the non-crosslinked acrylic polyner and the inpact
nodifier. The follow ng is evident fronbghe results displayed in Tables 1
and 2: 28 (a) Increasing the anount of “pol ycarbonate in a pol ycarbonate
and ABS bl end reduces the Melt Flow Rate of the blend (see MFl), increases
the inpact Fmeslifigraare/opr reieforcemeant Bk, Nbe dRetnodz eelNPESIAgI MG Se80bhe

Vi cat soften] - r - e f T 52).
(b) Increas?hﬁgyﬁgﬁgggﬁﬁpFg¥ﬁ%ﬁ%gﬁth§9ﬁ9&%? ?ﬁ§gq%£ﬁ§€ﬁPﬁgﬁﬁ%@'fb@phﬁpact

nmodi fier bl gndrosedtingesixtive dvean idfféctivnRabeldiig preeedusnd and i ncreases the
i npact resistance (see Exanples B, E and F of Table 2). 10 (c) A decrease
in the Melt Flow Rate (MFI) of a polycarbonate and ABS bl end optionally

i ncl udi ng agpkL ; i Ad er i I S fol i i ; | npact
rosi st ance (Bt reaqo e RIS T of noRT oo nkBa it e RRRRRY i o

Tabl e 2). 1We{ght aAedigeynidiecutanweighs gVlim lod desscthahiar gaplay be 654800t Beltengpense
of ABSto a %o car, %%nat e/ ABS/ i npact nodifier blend significantly increases
the Melt FI 8 pedfF%Ife bl end. Conpare Exanple F of Table 2 (MFI 8.6 g/ 10
mn @260 ) with Exanple 10 of Table 1 (MFI 14.5 g/10 min @60 Q) and
20Exanpl e E of Table 2 (MFI 10.7 g/10 mn @260 'C) with Exanple 11 of

Tabl e 1 (MFIThgsireegitioo milh @ 2feitiheC) degasipeThavitorpiesenconie dihe t fodopingsent

i nventi hayv arabl e Vi cat softening tenperatures to
pol ycar ﬁ@na?éggﬁgeng bl ends whi ch 25optionally include an inpact nodifier

(conpare Vicat B of Exanples 10 to 16 of Table 1 with Exanples A to F of
Table 2). (f) Increasing the anount of non-crosslinked acrylic polyner and

decr easi ng théharfeliewingr Examptas. nibai Medr Flow dndenpebsa tiobinefic thalefpkdent
may measured in accordance with 1ISO 1133:1997 @ 260 °C using a 5 kg/cm® load
on the piston of the rheometer. Samples are prepared by twin screw extrusion
15 and preconditioned in a vacuum oven at 80 °C for 24 hours. The material is
loaded into the barrel of a rheometer heated to 260 °C and fitted with a die of
diameter 2.095 ml. The loaded rheometer is allowed to equilibrate for 10

minutes prior to testing.

20  The impact resistance (Notched I1zod) of a polymeric material is measured in
accordance with ISO-180A. Test specimens are multipurpose Type 1A having
the end tabs cut off. The resulting test specimen measures 80 x 10 x 4 mm.
The depth under the notch of the specimen is 8 mm. For reduced temperature
testing, the test specimen is preconditioned for 6 hours in a freezer set at the

25 desired test temperature. Typically, the elapsed time from removing the
specimen from the freezer to impact is 5 seconds.

The Vicat B softening temperature of a polymeric material is determined in
accordance with ISO 306B:1987 Second Edition.

30
The Mw of a polymeric material is determined by using gel permeation
chromatography as follows. A dilute solution of polymer (30mg of polymer

dissolved in 10ml of chloroform) is passed through a column (2 x Polymer



30 provide an increase in the Melt Flow Rate without the | oss of inpact
resi stance of the conposition (conpare MFI @260 QC g/10 m n and Notched
lzod @23 QC kJ/ n2 for Exanples 13 and 14 and Exanples 15 and 16). 29 co
tirsO aoi 567 1. 1.71- 6? 1. 631. 6? 1. 9E1 92 |I. Notched Izod -20 'C
kJ/ nP 3

Laboratories Ltd. UK 2x PLgel 10um MIXED-B /300x7.5mm/Part No. 1110-
6100) in an oven held at 30°C (Polymer Laboratories Ltd UK 505 LC Column
Oven) with chloroform as a solvent at a flow rate of 1ml/min using a HPLC
pump (Polymer Laboratories UK Ltd LC1120 HPLC Pump).

5
The exit of the column is fitted with an infra red detector (Foxboro Miran-1A
CVF General Purpose IR Detector) that is tuned to the carbonyl absorption
(5.90 micrometers) and this is used for routine determination of molecular
weights of acrylic polymers that are soluble in chloroform
10

Calibration is carried out using PMMA standards ex. Polymer Laboratories Ltd.
UK covering a molecular weight range of ~ 5000 — 1500000.

Figure 1 is a plot of the impact resistance of a composition versus the melt flow
15 rate of a composition.

Figure 2 is a plot of the minimum cooling time of various compositions in an

injection moulding application versus the melt flow rate of a composition.

20 Example 1 — Preparation of a non-crosslinked acrylic polymer comprising

methyl methacrylate and ethyl acrylate (97:3)

A 150 litre stainless steel autoclave equipped with a stirrer and a heating and
cooling jacket is charged with 54 litres of deionised water, 30 kg of methyl
25 methacrylate (97% by weight), 928 g of ethyl acrylate (3% by weight), 1259 g
polymethacrylic acid (PMA — 4.07% by weight based on the total amount of
monomers), 260 g disodium hydrogen phosphate dehydrate (0.84% by weight
based on the total amount of monomers), 62 g of 2,2’-azobis(isobutyronitrile)-
(AIBN) (0.2% by weight based on the total amount of monomers) and 343 g of
30 dodecyl mercaptan (1.11% by weight based on the total amount of monomers)
with agitation at room temperature. The autoclave is sealed and purged with
nitrogen. The sealed autoclave is pressurised to 6 psi and then heated to 82

C. The reaction mixture is stirred while the reaction proceeds and maintained



QZ 62 1717 OZ Notched | zod 23 'C kJ/n2 06 917 72 09 gg P9 P9 MFI @60 ' C
g/10 mn g' 171. 99?
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at 82 °C until the reaction exotherm begins to subside, after which the reaction
mixture is heated at 95 °C for 20 minutes to reduce residual monomer levels
and decompose any residual initiator. The reaction mixture is then cooled to
room temperature, the contents removed from the autoclave and filtered. The

5 filtered polymer is then washed with deionised water, spread onto trays and
dried in an air oven at a temperature of 80 °C for 48 hours, to yield an acrylic
copolymer comprising 97% by weight methyl methacrylate and 3% by weight
ethyl acrylate having a weight average molecular weight (Mw) of 45,000 Da as
determined by gel permeation chromatography.

10

Example 2 — Preparation of non-crosslinked acrylic polymer comprising methyl

methacrylate and ethyl acrylate (97:3)

Example 1 was repeated except 247.5 g of dodecyl mercaptan (0.8% by

15 weight based on the total amount of monomers) were employed. This
produced an acrylic copolymer comprising 97% by weight methyl methacrylate
and 3% by weight ethyl acrylate having a weight average molecular weight
(Mw) of 50,000 Da as determined by gel permeation chromatography.

20 Example 3 — Preparation of non-crosslinked acrylic polymer comprising methyl

methacrylate and ethyl acrylate (97:3)

Example 1 was repeated except 618.5 g of dodecyl mercaptan (2.0% by
weight based on the total amount of monomers) were employed. This

25  produced an acrylic copolymer comprising 97% by weight methyl methacrylate
and 3% by weight ethyl acrylate having a weight average molecular weight
(Mw) of 30,000 Da as determined by gel permeation chromatography.
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Example 4 — Preparation of non-crosslinked acrylic polymer comprising methyl

methacrylate and ethyl acrylate (93.5:6.5)

Example 1 was repeated except 28.918 kg of methyl methacrylate (93.5% by
weight) and 2010 g of ethyl acrylate (6.5% by weight) were employed. This
produced an acrylic copolymer comprising 93.5% by weight methyl
methacrylate and 6.5% by weight ethyl acrylate having a weight average
molecular weight of approximately 45,000 Da.

Example 5 — Preparation of a non-crosslinked acrylic polymer comprising

methyl methacrylate and butyl acrylate (97:3)

Example 1 was repeated except 928 g of n-butyl acrylate (3% by weight) was
employed instead of ethyl acrylate.

Example 6 — Preparation of a non-crosslinked acrylic polymer comprising

methyl methacrylate and butyl acrylate (93.5:6.5)

Example 4 was repeated except 2010 g n-butyl acrylate (6.5% by weight) was
employed instead of ethyl acrylate.

Example 7 — Preparation of a composition comprising an aromatic

polycarbonate, ABS and an acrylic polymer

A mixture of Lexan 103 an aromatic polycarbonate available from General
Electric, now “Sabic”, (7.2 kg) pre-dried in an air circulating oven at 120 °C for
4 hours, Polylac PA 709 a high impact ABS (1.3 kg) available from Chi-Mei
and the acrylic polymer of Example 1 (1.5 kg) pre-dried in an air circulating
oven at 80 °C for 4 hours was added to a high density polyethylene bag and
the contents tumbled by hand for 1 minute. The mixture was then starve fed
into the feed hopper of a Werner Pfleider ZSK30 twin screw extruder equipped
with two 30 mm co-rotating screws. The six temperature controllable zones of
the extruder from the hopper to the die were set at 240 °C, 255 °C, 255 °C, 255

I LI
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2C, 255 °C and 255 °C, respectively. A vacuum (20 in Hg) was applied to the
vent part between zones 5 and 6 of the extruder (zone 6 being nearest the
die). Both of the co-rotating screws were run at 276 rpm and the throughput of
the mixture was 11.8 kg/hour. The circular cross-section extrudate is delivered
5 into a 5 metre long water both containing water at room temperature. The
cooled extrudate is then passed over a series of guides to a strand pelletizing
unit to produce the composition in the form of pellets having a length of 6 mm.

Example 8 — Preparation of a composition comprising an aromatic

10 polycarbonate, ABS and an acrylic polymer

The procedure of Example 7 was repeated using Lexan 103 (5.5 kg), Polylac
PA 709 (3.0 kg) and the acrylic copolymer of Example 4 (1.5 kg) to produce
the composition in the form of pellets having a length of 6 mm.

15

Example 9 — Preparation of a composition comprising an aromatic

polycarbonate, ABS and an acrylic polymer

The procedure of Example 7 was repeated using Lexan 103 (7.0 kg), Polylac
20 PA 709 (2.5 kg) and the acrylic polymer of Example 3 (0.5 kg) to produce the

composition in the form of pellets having a length of 6 mm.

General procedure for preparing a composition comprising an aromatic

polycarbonate, a graft copolymer including polyacrylonitrile, an acrylic polymer

25 and an impact modifier

A mixture of an aromatic polycarbonate pre-dried in an air circulating oven at
120 °C for 4 hours, and a graft copolymer including polyacrylonitrile, the non-
crosslinked acrylic polymer having a weight average molecular weight of less
30 than or equal to 65,000 Da and an impact modifier all of which pre-dried in an
air circulating oven at 80 °C for 4 hours are added to a high density
polyethylene bag and the contents tumbled by hand for 1 minute. The mixture

is then starve fed into the feed hopper of a Werner Pfleider ZSK30 twin screw
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extruder equipped with two 30 mm co-rotating screws. The six temperature
controllable zones of the extruder from the hopper to the die were set at 240
°C, 255 °C, 255 °C, 255 °C, 255 °C and 255 °C, respectively. A vacuum (20 in
Hg) was applied to the vent part between zones 5 and 6 of the extruder (zone
5 6 being nearest the die). Both of the co-rotating screws were run at 276 rpm
and the throughput of the mixture was 11.8 kg/hour. The circular cross-section
extrudate is delivered into a 5 metre long water both containing water at room
temperature. The cooled extrudate is then passed over a series of guides to a
strand pelletizing unit to produce the composition in the form of pellets having
10 alength of 6 mm.

Examples 10 to 16

The compositions of Examples 10 to 16 as detailed in Table 1 are prepared in

15 accordance with the general procedure as detailed above. Lexan 103 is an
aromatic polycarbonate available from General Electric, now “Sabic”, Polylac
PA 709 is a high impact ABS available from Chi Mei, KM355 is a MBS based
core-shell impact modifier particle (Tg approximately -45 °C having a weight
mean particle size of 200 nm) and is available from Rdéhm & Haas,

20  Clearstrength E920 is a MBS based core-shell impact modifier particle (Tg
approximately -80 °C having a weight mean particle size of 300 nm) and is
available from Arkema.

Comparative Examples Ato F

25
The comparative compositions of Examples A to F to as detailed in Table 2 are
prepared in accordance with the general procedure as detailed above but with
the omission of the non-crosslinked acrylic polymer or both the non-crosslinked
acrylic polymer and the impact modifier.

30
The following is evident from the results displayed in Tables 1 and 2:
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Increasing the amount of polycarbonate in a polycarbonate and ABS
blend reduces the Melt Flow Rate of the blend (see MFI), increases the
impact resistance of the blend (see Notched Izod) and increases the
Vicat softening temperature of the blend (see Examples A to D of Table
2).

Increasing the amount of impact modifier in a polycarbonate/ABS/impact
modifier blend reduces the Melt Flow Rate of the blend and increases the

impact resistance (see Examples B, E and F of Table 2).

A decrease in the Melt Flow Rate (MFI) of a polycarbonate and ABS
blend optionally including an impact modifier typically results in an
increase in the impact resistance (Notched lzod @ 23 °C) of the blend
(see Examples A to D of Table 2).

Adding the non-crosslinked acrylic polymer at the expense of ABS to a
polycarbonate/ABS/impact modifier blend significantly increases the Melt
Flow Rate of the blend. Compare Example F of Table 2 (MFI 8.6 g/10 min
@ 260 °C) with Example 10 of Table 1 (MFI 14.5 g/10 min @ 260 °C) and
Example E of Table 2 (MFI 10.7 g/10 min @ 260 °C) with Example 11 of
Table 1 (MFI 25.6 g/10 min @ 260 °C).

The compositions of the present invention have comparable Vicat
softening temperatures to polycarbonate and ABS blends which
optionally include an impact modifier (compare Vicat B of Examples 10 to
16 of Table 1 with Examples A to F of Table 2).

Increasing the amount of non-crosslinked acrylic polymer and decreasing
the amount of impact modifier in a composition of the present may
provide an increase in the Melt Flow Rate without the loss of impact
resistance of the composition (compare MFI @ 260 °C g/10 min and
Notched Izod @ 23 °C kJ/m? for Examples 13 and 14 and Examples 15
and 16).
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(g) The combination of a non-crosslinked acrylic polymer and an impact
modifier in a polycarbonate/ABS blend typically allows an improvement of
impact resistance and/or the Melt Flow Rate of the blend. In this respect,

5 Example 11 of Table 1 has a Notched Izod @ 23 °C of 45 kJ/m? which is
comparable to a polycarbonate/ABS (65:35) blend — see Example B, yet
the melt flow rate of Example 11 is 25.6 g/10 min @ 260 °C whereas that
of Example B is 12.4 g/10 mins. Similarly, Example 10 of Table 1 has a
Melt Flow Rate of 14.5 g/min @ 260 °C which is comparable to, albeit

10 higher than, that of Example B (12.4 g/min @ 260 °C) yet Example 10
has a significantly higher impact resistance (Notched Izod 23 °C of 90
kJ/m?) than that of Example B (Notched Izod @ 23 °C of 46 kJ/m?). The
improvement of impact resistance and/or Melt Flow Rate of a
polycarbonate/ABS blend using the combination of a non-crosslinked

15 acrylic polymer and an impact modifier is displayed graphically in Figure
1.

General Injection Moulding Procedure

20  The polymeric material is dried in an air circulating oven at 80 °C for 3 hours
prior to moulding. The injection moulding apparatus consists of a Demag D40
machine equipped with a 28 mm diameter rotating screw which carries the
molten polymeric material to a twin parallel bar mould. Each bar mould has the
dimensions of 120 x 10 x 4 mm and includes a 2 mm diameter circular gate

25  (the entry point for the mould). The machine barrel is heated at 240 °C, 250 °C,
250 °C and 260 °C in the direction of the nozzle, which is heated at 260 °C.
The surface of the mould is heated at 80 °C. The molten polymeric material is
injected into the mould and pressure is applied to the mould so the molten
polymeric material packs the entirety of the mould (holding phase). Once the

30 gate freezes, the pressure is removed and the moulding allowed to cool in the
mould until it is rigid enough to survive the ejection process (cooling phase).
The moulding is then removed from the mould.
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non-crossl inked acrylic polynmer and an inpact nodifier in a

pol ycar bonat e/ ABS bl end typically allows an inprovenent of i npact

resi stance and/or the Melt Flow Rate of the blend. In this respect, 5
Exanple 11 of Table 1 has a Notched |zo 2@23 QC of 45 kJ/n2 which is
conparabl e to a pol ycarbonate/ ABS (65: 3 bl end - see Exanple B, yet the
nelt flowrate of Exanple 11 is 25.6 g/10 mn @260 QC whereas that of
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than that of Exanple B (Notched | zod @23 ' C of 46 kJ/ nR). The inprovenent
of i npact r&ﬂ'ﬂ%o@eﬁﬁﬂﬁoﬁh%@ﬁﬂsﬁﬁm ﬁéﬁi‘éﬂafksatopl@?ﬁ%%\tﬁfjap@/tﬂs%ii@wd
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nodi fi er grap |caIIy I'n gure I ni'ect1 on i ng
Pr ocedure 2mTh|mLpnlgmeswre iomtaeishalt periatt pedma) the mouldings ptadiuced ween at

80 "Cfor 3 %Og ed The hold on time was then increased upwards by 1 second intervals

until a plot of moulding weight versus hold on pressure plateaued. The time

corresponding to the start of the plateau represents the gate freeze time. The

10  minimum cooling phase time was determined by applying the hold on pressure

for 1 second more than the gate freeze time and then starting at an overly long

cooling period, the cooling period was reduced gradually for successive

mouldings until the automatic ejector system was unable to fully eject the

moulded article. The minimum total cooling time was then calculated as the

15 gate freeze time plus the minimum cooling phase time.

The following compositions as detailed in Table 3 were subjected to an
injection moulding procedure as detailed above and the gate freeze time and

minimum total cooling time measured.

20
Table 3
Example MFI @ 260 °C g/10 | Gate Freeze Time (8) Minimum Total
min Cooling Time (s)
Comparative A 12.5 20 51
Comparative B 12.4 19 40
Comparative C 11.8 20 38
Comparative D 11.3 18 30
12 114 23 30
13 15 20 39
14 17 20 30
15 12.7 19 22
16 14.6 17 26
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t he di mensions of 120 x 10 x 4 nmand includes a 2 nmm dianeter circular
gate 25 (the entry point for the rn)uld)3.3 The machine barrel is heated at
240 'C, 250 'C, 250 QC and 260 2C in the direction of the nozzle, which is
heated at 260 C. The surface of the nmould is heated at 80 C. The nolten

pol yneri c mASetamlbei seemijf@ct dbletd typisatpinadeasiad phesigterlow Rggg icdd t o

the nould s I (] rja C i - uld
(hol di ng phggg)agr@gggﬁ@o%ggne&?%%é{zse‘sq %I%hlgﬁﬁr%;%sﬁ?ghéghmﬁ%\%g&gm t he
moul di ng al cowkrdy ttimes dfot produitiag manl artiglet iby Bh ingedtioni ehaendinghptogesureri ve

the ejection process écool i ng. phase). The noulding is then renmoved fromthe

moul d. 32 FEMRACHERBIMPIRS PclQ Ship6WaVER, thenateN of d88eNqN-REOSsHKathe

m ni mum gool,j pé@i I Fen ke Al J

determ née:d gg%%l 0 rﬁ-e]; ﬂgh%ﬁcﬁjﬁlﬁéﬁes u?aelwpg?ﬂﬁl?&rqn@gf%ie’df%%%elb end
was adj ust efflavo Rake wof niheupolycedsumate tdrad ABSIskléndoasd n& remiukBom anbéhe
observed on _the no |9 3 §urfaces(. St artwﬂ atI a |O\g val.ue of hgl d Ion tinme
(i e, appl | GRT detah AO9TA i eempRie Mil lycs agd Mg ivighoaping o)
the moul di ngmepsiaEherreiewerrtiovd GitRExaleSA & O THd B oNAg tihe Detsten@rped
upwards by 1 second intervals until a plot of noul ding weight versus hold

on pressur eoplcampmsdivnsTofethel presesi irgndingi (fxamplesid 2staarl6) @indt slanghed eau

et er mi hea BSsARAGRRRCORBIR G Bpisd R B) B S EEARTRIRE han  ne ga e
freeze time and then starting at an overly |long cooling period, the cooling

period was reduced gradually for successive noul dings until the automatic
ej ector systf\evpRiagegHsly! éhe gompasitiosiseet theneresat devertion Mmay. baHeses i mum
total cooli i cyl: S, - i I t he
m ni mum coor@%h{gﬁ%ﬁﬁ?%%e%a%%é #g@%g%nﬁga@gl‘%s)i%ﬂ ﬁgglgéé Z§§ e 'aéuffée dlitfle Tabl e
3 were subj ertthd ngpraned nieitt Flow rRatedi Additeatigduie ds deteaiulction alhovtee and

the gate freeze tine and mninmumtotal cqoling ti nmeasur ed. able 3
Exanpl el Ml ME@YEHN letayraeing W%&O@W@@ﬂ\éﬁ*ﬁtﬁgd%r pCP\W?ﬁrE?BH?E%%ég § ng
Time (s) Cofparship¥sitin of the present invention offer reductions in the process cycle

time of an injection moulding procedure.



12.5 20 51 Conparative B 12.4 19 40 Conparative C 11.8 20 38 Conparative D
11.3 18 30 12 11.4 23 30

34

Examples 17 and 18 — Fibre Reinforced Materials

The compositions of Examples 17 and 18 as detailed in Table 4 were prepared
in accordance with the “General procedure for preparing a composition

5 comprising an aromatic polycarbonate, a graft copolymer including
acrylonitrile, an acrylic polymer and an impact modifier’ as detailed herein
except a glass reinforcement fibre (HP3786 short glass fibre from PPG) was
compounded with the polymer mixture. Comparative compositions G and H
were prepared in a similar manner.

10
As is evident from the properties of the compositions detailed in Table 4, the
compositions of the present invention including a reinforcement fibre exhibit
enhanced Melt Flow Rates compared to comparable compositions not
including a reinforcement fibre, whilst still maintaining satisfactory impact

15 resistance and comparable Vicat B softening temperatures (compare Example
17 with Comparative G and Example 18 with Comparative H).



13 15 20 39 14 17 20 30 15 12.7 19 22 18 14.6 17 26 33 As can be seen from
Table 3, typically increasing the Melt Flow Rate of a pol ycarbonate and ABS
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produci ng an article by an injection noul di ng procedure (conpare Exanples A
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5 acrylic polynmer in the conposition typically permts an increase in the
Melt Fl ow Rate of the polycarbonate and ABS bl end and a reduction in the

m nimumtotal cooling tine (conpare MElI values and M ninumtotal cooling
time of Exanples 12 to 16 with Exanples A to D). The cooling tine versus
MFI of conpositions of the present inveg%% on (Exanples 12 to 16) and

st andard opol ycar bonat e/ ABS bl ends (Exa es Ato D) is depicted in Figure
2. Advant ageousl t he conpositions of the present invention may be used to
formnore i &#A%e shaped articles and articles having |ess residual
stress due to the inproved Melt Flow Rate. Additionally, due to a reduction
inthe 15 mnimumtotal cooling tinme conpared with standard

pol ycar bonatte/ ABScarinpositioh lvengoispgsa migtare@bf:t he present invention offer
reductions in the process cycle tinme of an injection noul ding procedure.

34 Exanpl es 17 gﬁd f@-afﬁmsaﬁé H@ZYQ?FB‘PQ%? Material s The conpositions of

Exanpl es 517 and ({h8 ety éMndiabl | loRftBiea in accordance with
t he "CGeneral pré@ed?fge for plgfsg?)arlnng Q%c%on%%ésr?f)mﬁl%ﬁﬁghpri sing an aromatic

pol ycar bonat e, diiigraft @opohyoiesslinked watirplie polyyhemihavingea eeight raderage
I d [ t difier” i | her ei t
el nforconent 11 bre. (rariecShorBiyt Ll idties oy A oot Datiaes wi ¢

the polymer mxture. Cogpayative conpositions G and H were prepared in a

simlar manner. 10 As is evident fromthe properties of the conpositions
detailed in Table 4, the conpositions of the present invention including a

rei nforcene fi phit, e : t [ 0 arabl e
conposi {ilsons@t' noﬁbﬁﬁwﬁéghﬁg ¥ ?@ﬁ%@hgﬁﬁ?t FW{@ R?‘v%i ﬁ@@&g@ﬁvﬁ%ﬁﬁ&ﬁq ni ng
sat i sfact or ypolymeachad a weighs hasegeandlcecarmpaveighe(\Wiv af [dsspbhest diial to

t enper at ures (con‘g%re Exang)l e 17 with Conparative G and Exanple 18 with
Conpar at i ve qq)(_)OO , preferably less than or equal to 55,000 Da, more preferably less

than or equal to 50,000 Da.

15 3. A composition as claimed in any one of the preceding claims wherein the
non-crosslinked acrylic polymer has a weight average molecular weight (Mw)
of greater than or 'equal to 25,000 Da, preferably greater than or equal to
30,000 Da, more preferably greater than or equal to 35,000 Da.

20 4. A composition as claimed in any one of the preceding claims wherein the
non-crosslinked acrylic polymer comprises a polymer obtainable by
polymerising 60 to 100% by weight methyl methacrylate monomer and 0 to

40% by weight of one or more alkyl (alk)acrylate comonomers.

25 5. A composition as claimed in any one of the preceding claims wherein the
non-crosslinked acrylic polymer comprises an acrylic copolymer obtainable by
polymerising 60 to 99.9% by weight of methyl methacrylate monomer and 0.1
to 40% by weight of one or more alkyl'(alk)acrylate comonomers.

30 6. A composition as claimed in claim 5 wherein the acrylic copolymer is
obtainable by polymerising 80 to 99% by weight, preferably 90 to 99% by
weight, of methyl methacrylate monomer and 20 to 1% by weight, preferably

10 to 1% by weight, of one or more alkyl (alk)acrylate comonomers.



zr o _IT) c5 1I- 36 CLAIMS 1. A conposition conprising a m xture of:
(i)an aromatic polycarbonate; 5(ii)a graft copol yner including

pol yacrylonitrile; and, (iii)a non-crosslinked acrylic polymer having a

wei ght average nol ecul ar weight (Md) of |less than or equal to 65,000

Dal tons (Da). 102. A conposition as clai in claiml wherein the
non-crossl i nked acrylic polynmer has a werght average nol ecul ar wei ght (Mw)
of |l ess than or equal to 60,000 Da, preferably |ess than or equal to 55, 000
Da, nore preferably |l ess than or equal to 50,000 Da

7. A composition as claimed claim 5 or 6 wherein the alkyl (alk)acrylate

comonomer of the acrylic copolymer comprises an alkyl acrylate comonomer.

5 8. A composition as claimed in claim 7 wherein the one or more alkyl
acrylate comonomers of the acrylic copolymer comprises one or more C, to Cg

alkyl acrylate comonomers.

9. A composition as claimed in claim 8 wherein the one or more C4 to Cs
10 alkyl acrylate comonomers are selected from the group consisting of methy!

acrylate, ethyl acrylate, propyl acrylate, butyl acrylate and mixtures thereof.

10. A composition as claimed in any one of claims 6 to 9 wherein the acrylic
copolymer consists essentially of methyl methacrylate monomer and one or

15 more alkyl acrylate comonomers.

11. A composition as claimed in any one of claims 7 to 10 wherein the acrylic

copolymer includes only one alkyl acrylate comonomer.

20 12. A composition as claimed in any one of the preceding claims wherein the
non-crosslinked acrylic polymer is present in an amount of greater than or
equal to 3% by weight, preferably greater than or equal to 5% by weight, based

on the total weight of the composition.

25 13. A composition as claimed in any one of the preceding claims wherein the
non-crosslinked acrylic polymer is present in an amount of less than or equal
to 25% by weight, preferably less than or equal to 20% by weight, based on
the total weight of the composition.

30 14. A composition as claimed in any one of the preceding claims wherein the
graft copolymer including polyacrylonitrile comprises an acrylic-styrene-

acrylonitrile (ASA) polymer, acrylonitrile-EPDM-styrene (AES) polymer, olefin-



15 3. A conposition as clained in any one of the preceding clains wherein
the non-crosslinked acrylic polyner has a wei ght average nol ecul ar wei ght
(Mnv) of greater than or "equal to 25,000 Da, preferably greater than or
equal to 30,000 Da, nore preferably greater than or equal to 35,000 Da. 20
4. A conposition as clainmed in any one of éhe precedi ng clains wherein the
non-crossl i nked acrylic polyner conprise% a pol yner obtai nabl e by

pol ymerising 60 to 100% by meight met hyl net hacryl ate nononer and 0 to 40%
by wei ght ofstyeaedcrnonigrilal (YBA) avKymer yaraaervimiitechetadierssstyrene (ABS)
conpositiondgﬁgﬁépined in any one of the preceding clains wherein the
non- cr ossl i nke crylic polyner conprises an acrylic copol ynmer obtainable
by polynerising 60 to 99. 9% by wei ght of nethyl methacryl ate nononmer and
0.1 to 40% by wei ght of one or nore al kyl (alk)acrylate comononers. 30 6. A
conposi tion & sPmpasitian@saflainedieelainm 114h\eh9r@ary¥hazg@6§omlym@r inciuding

bt ai nabl s % ' : 9
vei ght - of MRURSTVIERIE BOERses it ASK BBLSE o1 BES, BRusl o T B
10 to 1% by pedyrgét, preferable aorABSmpolahéry| (al k) acryl ate conononmers. 37 7. A

conposition as clained claim5 or 6 wherein the al kyl (alk)acryl ate
conononer of the acrylic copolyner conprises an al kyl acrylate conmononer. 5

8. A conposifg.om éém%}b@iittiﬂﬁ%sidlai%éﬂ i dnyrheigleddting BRiMS v&ﬂ%fr@inathﬁﬂﬁﬁto -

acryl ate conononers o0 he acrylic copal yner conprises one or nore
al kyl acryl zaopolysnernoakding polyacrylenitsiepisgiresent insancampuetiofi greatarithas or

wher ei n .t he e Cl tog C8 1 | kyl acrylate conmonone re sel ected
fromt heltogr oq%'%ogésﬁ% R v&qlg%tq{gféra‘glyygrggge,r tb?ﬂy?r 8‘&?@“& %% 6}’(%?}9 4
acryl ate, bujagedany theabtal dRaghTi of tthié esnipdsitionf - 10. A conposition as
claimed in any one of clains 6 to 9 wherein the acrylic copol yner consists

essentially of nethyl nethacryl ate nononer and one or 15 nore al kyl

acrylate co o] 31 C { 14 i I f i 7
o 10 wher of -t Fecagpgriion @Al i Sy Be B B BresedinYiafhg ufsrgp dne™
cononorer . 24 .copolyargpdnciuding pelyatrgiomitdle is pregemtnia 2f ainoanpbekedithan
claims wherein the nop-crosslinked acrylic polynmer is present i n an anount
of greatler tq{a?ﬂl@ﬁ t%cf{ba(g Yo Weighsy PIRIeERlY Igssetianagr gayaltier 40% Ruweightequal

to 5% by weigikq &?ﬁ@gofyl‘ : ttd?ttﬁé]p&tﬁ{[l)%ﬁioﬂf the conposition. 25 13. A
Ina e

conposition as claine ny one o precedi ng cl ains wherein the
non-crosslinked acrylic polyner is present in an anount of |ess than or
equal to 25%)y wei ght, .preferabl ess th or equal to, 20% by weight,
based on t heﬁ{?otpélco oﬁﬁﬁmof”st 2 avi ‘g{r}the\%a_rqi?%'w 8@@55‘?’%?6’1‘1" gge
claimed in ayrifie HolyédiBoRaRC aflidedved stk ¥NEIEQIHRnbep@férablyc 2PRbkIRL

i ncludi ng polyacrylonitrile conmprises an acrylic-styreneacrylonitrile (ASA)
pol yner 20acriydeewyioheny)-erepang (Risphenohd$) pol yrmer, ol ef i n-

19. A composition as claimed in any of the preceding claims wherein the

aromatic polycarbonate is present in an amount of greater than or equal to

30% by weight, preferably greater than or equal to 35% by weight, based on
25 the total weight of the Composition.

20. A composition as claimed in any one of the preceding claims wherein the

aromatic polycarbonate is present in an amount of less than or equal to 90%

by weight, preferably less than or equal to 85% by weight, based on the total
30  weight of the composition.

21. A composition as claimed in any of the preceding claims wherein the ratio

by weight of the aromatic polycarbonate to the weight of the graft copolymer



38 styrene-acrylonitrile (OSA) polynmer or acrylonitrile-butadi ene-styrene
(ABS) pol yner. 15. A conposition as clainmed in claim14 wherein the
graft polyner including 5 polyacrylonitrile conprises an ASA pol yner, an
AES pol yner or an ABS polyner, preferably an ABS polyner. 16. A
conposition as clainmed in any of the preﬁfding clainms wherein the graft
copol ynmer including polyacrylonitrile is present in an anount of greater
than or 10 equal,K to 0.5% by weight, preferably greater than or equal to 2%
by wei ght, HREdingPalyrerylenirilevigidMqt tof-& hePrciprably 40 drito 0.75:1, Rrefermisi ti on
as clainmed ifp-ppyqone of the preceding clainms wherein the graft copol yner

i ncluding polyacrylonitrile is present in an amount of |less than 15 or
equal to 60% by weight, preferably |less than or equal to 40% by wei ght,

based on the total weight of the copposition. 18. A conposition as
clained in (;u?ry i CPHH’O%ﬂweaﬁn aiged /R amePRe P e RFersding cimsciribshat e

I s derived fifQiRiifgdrSimpRt Modifdref erably 2, 2-bi s- (4-
20hydr oxyphenyl ) - propane (bi sphenol A). 19. A conposition as clainmed in
any of the preceding clains wherein the aromatic pol ycarbonate is present

i n an anount,,of \greater .than or,h equal .t0,30% i ght ... preferabl r eat er
than or equ?l?" t & ﬁ%%@f'ﬁ/ﬁﬂ i ,C"‘B'gggd'rbr?laig’ tz% V‘Y’%@W \Héé)g'mp 'Pﬁeﬁ'ef
conposi ti on.condflised aANAOFIit i ubeds ipactmesbdifierady @N@effacigteb@a8&ineg
clainms wherein the aromatic pol ycarbonate is present in an anount of |ess
than or equ&tyrese o(MBs) w@cﬁtlmmf@pdtﬁley, InseferaiynaoMBGubased igmachy
wei ght , 1Pas%d:|ﬁe|; he total 30 weight of the conposition. 39 including

e

pol yacrylonitri is 90:1 to 0.5:1, preferably 40:1 to 0.75:1, preferably
10:1 to 1:1. 22. A conposition as clained in any one of the preceding

clainms further 5including an inpact. nodifier. _23. A conposition as clainmed
in claim Zz%meié?wpﬂﬁ't'gﬂﬁ&'% 'f‘ir%m:%%ﬁf i2§é’§h%fﬁ"hmey'mfl?cbﬁ§@dﬂqrﬁ)act
modi fier or jifefdRConNdRE&nRl pafintdIRShartiere, (MBS) based inpact nodifier,
preferably a MBS based | npact
15 25. A composition as claimed in any one of claims 22 to 24 wherein the
impact modifier is present in an amount of greater than or equal to 1% by
weight, preferably greater than or equal to 3% by weight, based on the total
weight of the composition.

20 26. A composition as claimed in any one of claims 22 to 25 wherein the
impact modifier is present in an amount of less than or equal to 20% by weight,
preferably less than or equal to 15% by weight, based on the total weight of the
composition.

25 27. A composition as claimed in any of the preceding claims wherein the Melt
Flow Index of the composition at 260 °C applying a 5 kg/cm® load as
determined in accordance with ISO 1133:1997 is at least 5% greater than a
comparable composition containing an equivalent level of aromatic
polycarbonate and not including the non-crosslinked acrylic polymer.

30
28. A composition as claimed in any of the preceding claims for use in melt-

processing applications.



| onodifier. 24. A conposition as clainmed in claim22 or 23 wherein the

i npact nodifier is in the formof core-shell polyneric particles. 15 25. A
conposition as clained in any one of clains 22 to 24 wherein the inpact
nodifier is present in an anount of greater than or equal to 1% by weight,
preferably greater than or equal to 3% byo wei ght, based on the total weight
of the conposition. 20 26. A conposition as clainmed in any one of clains 22
to 25 wherein the inpact nodifier is present in an amount of |ess than or
equal to 20%%y Avstgmositinefsr elBinged s sanyhane oof thgu arecesting wWaignswhirdier |
based on th - Ii onposition. 25 27. A conposition as
clainmed in g%é}gé'ﬁbt%e"g?é%ezﬁ?@%é ainms wherein the Melt Flow I ndex of the
conposition at 260 C applying a 5 kg/cnB | oad as determ ned in accordance
with 1SO 1133:1997 is at |east 5% greater than a conparabl e conposition
cont ai ni ng aY- eduiPvesess: faremanuiactaringna cempesijionr 8% rigfmedntn Aoy oneeiofidi ng
t he non- gr ossdihak F AL G y ; LEi : i med
in any o(r%e (??'Alﬁ%epg)r ggecﬁrhrg |§§|ﬁ%m§h?uﬁﬁggﬁ%t}ﬁcﬂ&%@8§3 %Zlé%ﬂd %ﬂ'&%ﬁé’ﬁ i bre.
30. A procesmefafrclaimsut &z 26y a muafh copolpoer inaduding pasfacndonitrile asydefinedah 5
claims 1 to 25 co i.Sing  m X| an aromati ¢ _pol ycarbonagte as defined in
any one of (ﬂné(iwng{?la'@%,1 tQ%%mn%BBBT%ﬂﬁﬁmRﬁ@I%&f'ﬁg"‘ﬂ)ﬁ'i“?&@?’ﬁ%‘ﬁ?gr"i‘I e as
defined in awy dHeeofdlaifd? R 28, to 25, and a non-crosslinked acrylic polymer
as defined in"any one of clains 1 to 25. 10 31. A process as clained in
claim 30 wherein the m xing conprises nelt blending the aromatic

pol ycar hgnatg, t\h ft_copol Eoinel ugin olvacrylonitrile,. and the
on cr odd1 | rided "mBrSHeERs B8R in cHim3Sh ndiRY BE &M kpiriisR toph m 0
or 31 furthelerndisy udhag drbmaticeppdicdrbongiéi Ngh@n graRacdopthért eincludidg An
article conprising a conposition as defined in any one of clains 1 to 29.
20 34. A metob@chfloniHes ard the ReN-srPselinked @CWMQ?;E'FQTQ addi ng a conposition
as defined in any one of clains 1 to 29 in nolten formto a nould, allow ng
the nolten conposition to solidify in the nould to formthe article and
removi ng t h&2ar A precdssoas tdleimmaxlilinl.cldlitn 38. orA3refunibér dhcluding tige atemiofi cl e
conprising i rc]il ection no Idiai% a conposition as defined in any one of clains
1 to 29153620809 3t MPAFMEIHEE| i nked acrylic pol ymer as defined in any one
of clainmse 1 to 29 as an additive for enhancing the nelt flow rate of a

m xture conprising 30 an aromati c pol ycarbonate as defined in any one of
clains 1 to 339, Anartiglegcamprisingod gompositionasi definesl inaamy loori dfrdlaimsat to
defined in one of clainms 1 to 29, and optionally including an inpact
nodi fi er and’or a reinforcenent fibre.

20 34. A method of manufacturing an article comprising adding a composition as
defined in any one of claims 1 to 29 in molten form to a mould, allowing the
molten composition to solidify in the mould to form the article and removing the

article from the mould.

25 35. A method of forming an article comprising injection moulding a
composition as defined in any one of claims 1 to 29.

36. Use of a non-crosslinked acrylic polymer as defined in any one of claims
1 to 29 as an additive for enhancing the melt flow rate of a mixture comprising

30 an aromatic polycarbonate as defined in any one of claims 1 to 29, and a graft
copolymer including polyacrylonitrile as defined in any one of claims 1 to 29,
and optionally including an impact modifier and/or a reinforcement fibre.



41 37. Use of a non-crosslinked acrylic polymer as defined in any one of
clainse 1 to 29 as an additive for decreasing the process cycle tine in
nmoul di ng applications of a m xture conprising an aromatic pol ycarbonate as
defined in any one of clains 1 to 29 and a graft copol yner including

pol yacrylonitrile as 5 defined in any one of clains 1 to 29 and optionally
I ncl udi ng an inpact nodifier and/or a refhforcenent fibre. 38. A nmethod of
enhancing the nelt flow rate of a m xture conprising an aromatic

pol ycar bonat¥ - adsgeof aswni-eroaslinkedaaylicpelymer astdefited ia anyadne obclaips| yrer
including p lLanitrile.as defined in any one of claims 1 to 29 .and
optionally ?ﬂnﬁfﬁﬁg gﬁ a%c#ﬁté\gq fﬁbgpgﬁegrsl%g]%rprgcgsesl ﬁYCC‘J?Cté’Hﬁan HOH?‘HS‘Qt he
net hod conprapplivgtioiskong, mixtue&esorprisinglan Sopmeticgolysamonaty 8s wefiRkedn
acrylic polyner as defined in any one of clainms 1 to 29 with the m xture.
15 39. A netdyden ofistaiasst )20 rndya grak sopplymertingidingr pelyaenyleditile asticl e
I N injectki onyJdg | | A -' » . L S| r I C
pol ycar bonats ae da Ry BAe, o airROf1d 29'8A dBuehd kg i ipR0t ARt

i ncl udi ng pandéunry teinforcerhentfibrdef i ned in any one of clains 1 to 29 and

optionally including an inpact nodifier and/or a reinforcenent fibre, the
met hod 20 conprising mxing a non-crosslinked acrylic polyner as defined

in any one ofg clpim@thddter &QhéMcIir#q Hhe rbiK e ratedof Bemixtor MO pAGin

?é\g gré,i,cl e
fromthe resulting mxture by an 1 njection noulding procegure. 0. A
non- cr ossl i rikeahaticr golycarpohgteeashdefimag én vaiygloneaot ctaimsnt| tec @Oara 2fpaftei ght

g:\"é\? ngf Jl_lof zscgt Bﬁ/rr]né)rrin% ulcjizlir%g tpglyggfy?gn(?tnji)eaIagoé]esfin%%a?n gr?y %(ra\]:ai o] egaljrr?s nt% Qg e of
and optionally including an impact modifier and/or a reinforcement fibre, the
method comprising mixing, preferably melt blending, a non-crosslinked acrylic
polymer as defined in any one of claims 1 to 29 with the mixture.

15 39. A method of decreasing the process cycle time for forming an article in
injection moulding applications from a mixture comprising an aromatic
polycarbonate as defined in any one of claims 1 to 29, a graft copolymer
including polyacrylonitrile as defined in any one of claims 1 to 29 and optionally
including an impact modifier and/or a reinforcement fibre, the method

20 comprising mixing a non-crosslinked acrylic polymer as defined in any one of
claims 1 to 29 with the mixture and then forming an article from the resuiting

mixture by an injection moulding procedure.

40. A non-crosslinked acrylic polymer having a weight average molecular
25  weight (Mw) of less than or equal to 65,000 Daltons (Da) as defined in any one
of claims 1 to 29.



