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In another embodiment the present invention relates to a rubber modified
thermoplastic resin composition prepared by the method comprising the steps
described. Various other features, aspects, and advantages of the present invention
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In various embodiments the rubber substrate is derived from polymerization by
known methods of at least one monoethylenically unsaturated alkyl (meth)acrylate
monomer selected from (C,-C,,)alkyl(meth)acrylate monomers and mixtures
comprising at least one of said monomers. As used herein, the terminology
“monoethylenically unsaturated“ means having a single site of ethylenic unsaturation
per molecule, and the terminology “(meth)acrylate monomers” refers collectively to
acrylate monomers and methacrylate monomers. As used herein, the terminology
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aryl or haloaryl substituted acrylate, C,-C,, aryl or haloaryl substituted methacrylate,
or mixtures thereof, monoethylenically unsaturated carboxylic acids, such as, for
example, acrylic acid, methacrylic acid and itaconic acid; glycidyl (meth)acrylate,
hydroxy alkyl (meth)acrylate, hydroxy(C,-C,,)alkyl (meth)acrylate, such as, for
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i u 0 I

CHARGE IRE, Bl Bcffidhaly Rl &S MinitD e Hofmers and
mwnﬁwl@eogllﬁ yneatyrased hidle rmponosners) dnakudsd thmsﬂ 8l fdéh ibgeegnabove
in HHeUB QiR of TRE RibBENQF8ste SELAADRS of £&t{1ﬁoﬁ3§n&5 Héude, but are

t f (C1-C12 Ik | - and t'h
ﬁﬁﬂ%%&ﬂé”a%?wyé G byio RS elpha ety ey Tonitile
patpeet, ny | glctdieyhylmetbattyiite ctopbltymelr e aﬁt@ﬁﬂi‘i@[n&lelc anhydride

n%i %ﬁﬁli (G g Y o (RS Ao,
stymeneieeryiphieismadthylmetimatylated, e dtyrereradrdonitrilefmalsicianhydrile- or

a th %%ﬁer?e%cr{'lgﬁftﬁle%%f'ﬁicn abaygy. terpolymer, or an alpha-

methylstyrene/styrene/acrylonitrile terpolymer. These copolymers may be used for the
rigid thermoplastic phase either individually or as mixtures.

In some embodiments the rigid thermoplastic phase comprises one or more vinyl
aromatic polymers. Suitable vinyl aromatic polymers comprise at least about 20 wt.%
structural units derived from one or more vinyl aromatic monomers. In a particular
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in the description of the rubber substrate. Exanples
of such polyners include, but are not limted to, a
W@ eopseasacryl onitril e copol yner, an PCT/US2004/014343
al pha- net hyl styrene/acrylonitrile copolyner, a
styrene/ net hyl net hacryl ate copol yner, a styrene/ nmaleic

en%H?erﬁéﬂtQEe riSRIRAL B asAE phike comlprllses a v1nyl aromatlc polymer having
yrene/ styrene/ acrylonitril a

al pha- et hy
firgt SiFUSHER LS ‘i?ﬁi"?il iHoZ) Rae AY Mess et ﬂomaéw mgnomers and having
seS(BM Stiedtaar )dnﬁﬁlldehlvh@/ frgh Gthfé anhyde lrﬁ@noeﬂiylerﬁcally unsaturated

niGY ROy FaRpplen o Boh ST ERRis PO FRE Feluger pcste not
hlmncﬂis ¢o Capsh}'mnda&'yfmmtm copagménrart hgpharmethglstyrene/acrylonitrile
cohlggfgﬂ‘ép pl)la% : aq%}pahﬁﬁﬁlxgsgg%stin@g%/ﬁggfr&gtb ?«{]1‘%&20 ef asIfl another
amfaléaé ecobgrlineats thensigist thesmeplastis [phaser gmpn@eSp@lwmér@mmatw

{aBh@Eny | il SBLOTBH | EniROHMFRESERBhE S& ford 8RS aromatic
out 20 W, % structural Unltﬁ derived from one \%’j
q enically

mmﬂnéer% sRrond rfvatorel wesfofenied framg opg Gt RIgFe; monge
ur@ﬁﬁﬁv/th &Dﬁﬁﬁl l%t Reddh&a2004dd @iﬂﬁé&ctﬁﬁb@.ﬂitmeﬁvédtﬁﬁofd giiléj or more
er no SLI aeco I ses a.\uny | 0 r
mipBGhdie” stbed BB CHEr B udalthd'y ot il aryl-
(mﬂir)acry]atqnhommcm,t Examp}es e siwwhanay] heomatiy padypoensdnclude, but are
M

m?;n{wet?iy@é APich oS AR LR Rty B Topolymer and. alpha-
methpliyrans/agty @rutrﬂe/merﬂwl methagiylate amo)lmcrs These gerolypers may

bedlsed ﬂﬁ‘tthe hglmtﬁaﬂm?&su@?ﬁésu %ﬁﬂ&llﬁ&mham{ bf ad ﬁlxtures
copol yrmer, “an al pha-net hyl styrene/acrylonitril

Wﬁ?’gﬁﬂy et Capelygess 5n drriesd fromicppior e Psegiglenically

unkatusatest hitrile mandrnens) dteneﬂibaﬂtrﬂe nhordmgerr ¢agiteht in the copolymer
com

SRR drof SOPBR e L8 et o BB TR ey e, ome
emhodnmré i p mynigef baewden abmtirﬁ)wr abouk & perdens thyweightain anotber

eniﬁ?idlrﬁerﬁ% h Y&fhe 0T DRWARE aBbut P4 2{93{1939(5 PyL&Rits a&élght in another
nsaturated nitrji) e nononers third struc ur a,

freenydn aapes phohstyRen Bl?o%dpé‘ngrﬁ?ﬁ%%q pergemtehst walgh? gng in
yet hﬁotﬂéloetﬂb@cﬁﬁfehﬁin agande 6Lbettiken abkyl 15 and a@buﬂ 30 percent by

weiffy BB Ol 658 FetBBE PETHe Suot BE e e ing e ke Pilpplymer and the

rigid theemeplagioythess.t ri | e/ met hyl net hacryl ate copol yner
and al pha- nethyl styrene/acrylonitril e/ net hyI

-

TR R s, o AP Rl e
cogyprigipgnfher @tl@ uthage aMarigni wishj th rﬁ&iwnémgunt and

coBipBsifi6h Iofﬁfé ffubBéfl hase. OIn Wﬁnm%thﬁ]eﬁfér%ﬂ about 10 wt % of

¢ BR L e hep et RgH0iS HEPLCAG R EL oy LerBbBaphsed on fhe toal
ammopb by migid drambplastic phabet inethatgongsitionpd hhs enothet éigbodiment,

) r en..a .
gr@a@& tyggglg) e Q;J‘ /qoof‘theq‘ﬁcf i rmg la%@ché‘hasg g%{éhegn %@?ﬁ gﬁaﬁted to
theam’omg bassfl opgthevendal anyunt osnanddhemmpﬂasae ppesedarthe ¢omposition.
In WEil1 SRothek RnfbRAIEE, greater than about 20 wt % of the rigid thermoplastic

phase is chemically grafted to the rubber, based on the total amount of rigid

thermoplastic phase in the composition. In particular embodiments the amount of
rigid thermoplastic phase chemically grafted to the rubber may be in a range of
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enbodi nent in a range of between about 10 and about 30
percent by weight, and in yet another enbodinent in a
WO 2009000988 bet ween about 15 and about 30 per ceneChYS2004/014343
wei ght, based on the weight of the copol yner
conprising the graft copolyner and the rigid

b&ﬁ@éﬂ%lﬁg% Canﬁhﬁ%ﬁt 9-(’)-h\§t We&f aB5 @ fd‘m gmﬁheﬁ)tou{ 3l &5t %;

| ace bet vveen t he ase and nonone .
ROy #R0uA 4 S Yand @lgﬁua 8?%%9@%@11 @b aksdo @a‘# iabeutjQ yt %; or
belt‘heenr abéiti 26%288dIHboaNG0 G@NKY Hakéd dnOthd fal ldﬁfbﬁﬁt of rigid

has one odi ment tha bout

st P n e rmbRTeL Ll g Stbet oty Fput's0 16 90 we
Yognf alict megid ttiertroplastidplease idfases thaois, hive gtadied) am)unt of
rigid thernoplastic phase in the conposition.
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imepsiéra 4yah ofi fiom aheuttSS: ) 2bawb pereentr g gight; in another

erﬁlhﬁl'irﬁékﬁ' a4 15ePBASRN ﬁbédi%SCmittG P&cent! By Weiéh't in another
n about 20 Wt %oof the
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entbudimerttbg ra, lebelsefofran dbbﬁt V@E@hb@mﬁperéént biyowélight, and in still

o5 FBBLAF 058 R s B e

onc theriotad IWejghyr ff the ctonrpotSMnr dhbﬁhenm;abdthents arigid rthernafplastic

B 00 TN L b A o

90% ando@%éﬁ“ﬁ%lhaseﬂ%@ﬁ@ot&]b‘@@g g thg compasitianeen about
15% and about 50 wt % or between about 20% and about

THéChhg?iﬂ tHérmpriB@c sé Iiﬁaytlﬁ& f&m@dﬂﬁél@ly wf pdilyﬁh'eﬁzatlon carrled out in
ther er e in

%8‘3’[ {lébbelé at&(?rlbg age%wp o(fl(%lspr moze qué.ra{ply pofymenzed
rigith ethepdpdasticc pplyases ite fregid thamoplstingpolgnaf tthat. hdhebeen

po nyﬂé&e& &r e %r?s%hké: Oanen BB%}( sﬁﬁstt% S%n%ﬂ gt least a portion of

ositirons o I'n one

Sepwély pmthesizad mtthes@opbstapophnse ds pddesbn chyypasitiqyiss then the
anid%mﬁ@@aﬂ?ﬁe aﬁf@l’? gylﬁlféﬁzeﬁtng?d {h%ﬁﬁJ)plQJtlcfﬁhQ&E ﬁﬁ@& s §15anta9hount
._about 6 a}eﬁe{\eg{) I n angt her di nent fth
in fgige by BL30 B8 teindibgut %Wﬁe@&éﬁﬁd %%‘V‘i}é’?" of the
entire ampdmﬁion erbweli oreniore differbigtv /lbber sﬁlbﬁﬁte@b&iéh PdsdsSing a

cifltRimican BELER iR el b Mmoot sSiioh Pobgerization
reggtion eml thop thepryiducts divaded tugettioe  Troilaktratbiegntbodimerte wherein

su&PfﬁB@ﬁ&tE Eh o'sﬁlesgﬁlg &raif R0k attiblk g,izg ?mﬁ[lmlb@%tsluﬁstrate

ase My rese In COﬁpOSI I ons

arg glead?daFP@éﬂ’ﬁ% then Hiceratiap @i tsaidophsizates awye Boa wangp, of about
90h@swthbent 16:90f &t &l a wge hof Bbutt $@26 e RBSILI 208D, o}'fiﬁ a range of

y be f d .sol
anhiPAiiad IS IRRRLASH CHERSE orbhabians B Saaeober pietee it
smallersartidle size idthe atiort dontponéntdnsuelt a Blehé copimire @bt than one
paﬁﬁié’ 5 dFffial rubber substrate.

The rigid thermoplastic phase may be made according to known processes, for
example, mass polymerization, emulsion polymerization, suspension polymerization
or combinations thereof, wherein at least a portion of the rigid thermoplastic phase is
chemically bonded, i.e., "grafted" to the rubber phase via reaction with unsaturated
sites present in the rubber phase. The grafting reaction may be performed in a batch,
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rigid thernoplastic polynmers to a rigid thernoplastic
pol yner that has been polynerized in the presence of
wao b@soubber substrate. When at | east a porti onP@F/US2004/014343
separately synthesized rigid thernoplastic phase is
added to conpositions, then the anount of said
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illustrative enbodi ments wherein such products each
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meypmey di & 10 ?regfoﬁ@neﬁ%gxsmn@h {ththe; PJPS% sw?xtéh% ghange from
onél grbft stdpel toethe PRkE isCddinet 268 thst p(blﬁt MRS th@ﬂmaoa €Rdngkln the

oY of o AT oo @b R tdER o6 the et Eub PRl of gfatfied S m one
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SRR sHQJeVaEI@ géfq% eﬁrbly ﬁ%g E{Oén‘é 51! 1581;1&85}4 over

SuUs enS|on yneri z ons ere
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ste&@aéféufsswh&h QndigRtdny nRARARY is linBoduced iAot @€ fel® strbifin in the

ubber phase vyia.,reaction with unsaturated sites

Pr?ﬁeE%ee?ft S1Ce QE SHY BEUMONOMEL.  The grafting reacti on may
be perfornmed in a batch, 8 WO 2005/000938
AtPIéMtUSRD@tég@ldrB%plowd forugrafiings aﬁhmgln@dﬁltlmm) sgages may be

errF ]ilée?? p{t %?8? %ﬂgé \ff g&%(ﬁx?neegw §nQ L HioTE n?%ﬁon%r? selected

frcsngﬂnn &RUp eondisting, ofpatnefhtaratpptlm auenaspers Jadi alonpethylenically
unS806 dafle rﬁdﬂoﬁﬁ:rs@fnozp gﬁm@&lar él%%gdlmw? oS 141 H%ﬂned ina

sites |ntheru se are provi for exam
firgjy Stpgss PiflicA MIHYER af Hoggmess; gk fqaﬁr ?rrﬁ%ogﬁvvb%qhulétss}eswd from the

grovp ténsistib tdf@llﬁﬂbi@@llhaﬁ@ ﬁtonbﬁfei% &l htvRastfdnerafowhich is selected
sl . bl o R PsponeetuEatl MRusCoputie FoRgeh. When
at demstcoms viapk albmathmamnw& and @t teastharenmpheeshylenipdiysensagirated

nitt® [ohBRE: bR é]?@ggefﬂt i u gté%%,atheﬁqg? | or/\% r%tlo 01t° vinyl

nononmer 1's gra subs
arqragii nmmn@éct@nmonﬁﬁhﬂﬁ@paléy fumsatarateds nipiles apanomer sls in one

enmaaﬁﬁ@{t in b ParlgB QT BERRLRA tab@mt E¥hd Attt e RDE It ranb@agrrleem in

ra tage to th efi.ned as that poj nt
a e of P cry #Bey -5 hanchgbot dehip £4ll gpother ¢ra imgpicn a fange
of rhetvoseRrabadtied aml ?Btﬁlt Bullad ia Wt z{r@tl&rfeﬁ{bo@frﬂéﬂtllﬂg rahg’e of
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beﬁye&p&%{)ﬁtyﬁqngsat%f)g{ gﬁagg one é)refene em S 1me t ﬁa WL, ratlo of
vinyl aromatic monomer to monoethylenically unsaturated nitrile monomer employed
in the first graft stage is about 2.6:1.

In at least one subsequent stage following said first stage, grafting is performed with

one or more monomers selected from the group consisting of (C,-C,,)alkyl- and aryl-

(meth)acrylate monomers, vinyl aromatic monomers and monoethylenically
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grafting to rubber substrate are perforned by feeding

at | east one first nononer over tinme to a reaction
WOorRoos o3 onpri si ng rubber substrate. In this PORUS2004/614343

second graft stage occurs when a different nononer is

introduced into the feed streamin the presence or

S t
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unba&hﬁmr}uﬁﬂ@ﬁfon&nérsqwu@@ﬂh%e &s@nb&f&réﬁaﬁ&% | anot her

enbodi ment in a range of between about 2.5:1 and

In A2 Soﬁrafwtﬁ%‘?%éer SO O ST Etfﬁplt‘:’éﬂ%&ﬂ/mbbef

substsitet s ot @t c_ambmdﬂmnﬂmam‘mgeemt)be:twedl about Sewt.24 ahd about 98
wt%%tangﬁ@p EmbSdiftRt s Lrefizdof {,&weén AP5. R 1% BHPEESH 9B . 9%;

OW ng, sal
in gaother erbodifmenf inghtange oﬁnbp@vmmbn@tr kO S\é-l%cﬂr@dalﬂmb I?Ot\me%, in

an@t'h@ﬂ@mﬁ@dlﬁ‘leﬁi iDg r@hgd 6 bEHLR!J68he 18R 280 Yha about 85 Yo;
arqmat | ¢ npnomer

O BB BRSOy R PEUH 6 2% AmbaloH 9 g and in

yeumherremlmﬂhmeﬁtrml ©rdiige mﬁﬁwednnalﬁ)upaothfl% ahd about 70 wt.%,
.l east .0

v B YLl oS SARESL B E T B, T on
pawbigulap fempbvidirherit sthe sehautt exf fnooomeh enplaye] don girafting groofubber
suﬁs@%feQﬁzt)lé‘ ks lsfag? T@maz[ n%!ngé HPE&RV%&E %ﬂg&ft %0 Wi’ ra/a gﬁ& %boé}rbS wt.%

anot her particdl ar. e I ment

based qrbﬁ@tm@h aveighy éa@mer@ag@m gaaﬁnna m all stages. Further
mdmﬁ@m then gfaftE@Q(S}uB%ﬁstﬂfstrH(@'lﬁ Bné &r ﬁl%!ree StRds BIRWink REid first

s B e B i e mor st

mmtasehondssts@feﬂb@ﬁgfmmﬁﬁshﬂa@" oup consi sting of vinyl
aromatl c nononers and nonoet hyl enical ly unsaturat ed

Wiknt ¢! k&t TR8 C(EE tslz)aﬂcyl %ﬂﬁta?ﬁr (npe%)taclzr%'ij ate mgrrchJ)onqgr i erhployed for

grafting to rubber substrate in a stage following the first stage, then the amount of said

(meth)acrylate monomer is in one embodiment in a range of between about 95 wt.%
and about 2 wt.%; in another embodiment in a range of between about 80 wt.% and
about 2 wt.%; in another embodiment in a range of between about 70 wt.% and about
2 wt.%; in another embodiment in a range of between about 50 wt.% and about 2
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grafting is perforned in at |east one subsequent stage
with a mxture of nononers, one of which is selected
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po %&ér% f(ﬁfb ﬂnérls 13,%1?0%{71%?5 g%;l}% m, gta?retgﬁo rpgle Ivmyl aromatic
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ol Ot o PSRRIl 308 g o ot
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theaﬁ@ t P MO 2005/ 000938 PCT/ US2004/ 014343 wt.% in
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o e ol 0 (85 RE, Pk EnS EERAF B imeric

components for alrcraft automotive, truck, military vehicle (including automotive,

aircraft, and water-borne vehicles), scooter, and motorcycle, including panels, quarter
panels, rocker panels, vertical panels, horizontal panels, trim, pillars, center posts,
fenders, doors, decklids, trunklids, hoods, bonnets, roofs, bumpers, fascia, grilles,
mirror housings, pillar appliques, cladding, body side moldings, wheel covers,
hubcaps, door handles, spoilers, window frames, headlamp bezels, tail lamp housings,
tail lamp bezels, license plate enclosures, roof racks, and running boards; enclosures,
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(et h)acrylate nononmer is enployed for grafting to
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nmononmer to the totality of other nononers is in one

enbodi nent in a range of between about 10 1 and about

hollsﬁlgs ﬂaﬁel@n éﬁgcgtsefgpeﬁiﬂdMelﬁﬂe ﬁ)tsﬁf%g For electrical

ot her e In a

m%awgeéownwa\n@erdea%&t O@dqoraﬁamaﬂsuﬁqura@ cqmpoatﬁ%tﬁhbsaats and
m@m@wcbqﬂmeﬂtn iaclad@ing etrith, katMeass,akndt h&singan huhadd  motor

nbod t bet ween
nebiae ol SRS, S ol e Rl POl et
steps; step aogeingsf buiklingeanl ainstrbctibnpplicatibna buht asigldzifg, fencing,

GBS e, AR ST BAARAR oy oo,
degprative esindew furishings err treatimentst avablr pasielsg and cd@nwcasxutdcm and
in@bort é??nso leBRHres, Hb‘ﬁ‘é‘fﬁ%k Ofnelsh aRd Dafts SHPRALARAE Selic? Efnachmes

artic may conprlse COHDOSItIOﬂ of the presen
MrMbrﬁnr: ures, RoHsHIZsapansts: el pagts foi layin awdb gaxdge dractors, lawn

mbﬁéﬂsﬁand ftfdlsd Jdhé18dinB Uawh Quhcé Agﬁlrd&lAggélst Wmcﬁ)‘w( bl%ﬂkl@or ’?rmtl sports
nd co ner s pol y (e at e

o ¢ SBBIHERS howtes yhriels il TP 1o e mobiles

rebreatm:nab Wehmlmpimeﬂﬁ amdh tcomponents) nplaygratnd eqpment articles made

fr&?m ??a?ﬁ@@o%ﬁ' Sﬁ'{bﬁa‘[ﬂﬂ lagto#rc%h{?sg nmrf(érk l lﬁ H?? gﬁ %S{ers G}H&)l?e phone

€ nononer

hogpings;i tdjo spmley (lmemgs,ewdmrm‘)er q@mnge,ah néixaues; lighting

app Hﬁﬂé@ﬂ &ﬂectﬁi%l Xﬁﬁ’tf&RQﬁfeﬂﬁé@H&m@ﬁbﬂﬁﬁ%ﬁ ﬁﬂaﬂ!'éiﬁﬁner housings; air

i m_de, ,de, ol yacet yl
cog&t%pgel)ous%g %rfqeﬁtm £ R g@ qgwél, gdlng or seating
fot traips, swbway$)loe Ibdsle mate? oTSIngs: b.ﬁﬂénﬁlef héuséngey eladdibg for satellite

eastr, one of

nvent i W th sin r e
di ?‘pﬁf’t iy gﬁealappl’z‘(fago Fsihg™ ?n I o??é& r%@%lies additional
falrieation sipagtians onsaidi aﬂldﬂs CSilCh a$ by mes hrmted rnv,emblding, in-mold

Wa{lhﬁconp ?{s}gpg%hnggésr%/tpl on CILaEEnGAMBB e rr%ﬁw ﬂﬁ?gthe

present invention include, but are not l[imted to,
Cmpostiians usedfo wakeHrles oh i EeseRl ey tiremeeptiynally comprise

addpives (kﬁbWﬁnﬁa, theXdre fricidisg) thuit Ho€ Minited ﬁﬁﬁﬁ@ﬂﬁ@fss shél as color
L C

{ t
s o, SRR G S e e s, and UV
absahers] dlsine mtawddnds, , andindripragents; yinbecanits) dlavd ippgmptersehisd other
prﬁéé@&fl% B%ds psﬂgljlcﬁferg %ﬂfi&ﬁng Qé%kss mol§ rrél% |ag91?[9 %act modifiers,
filfegsh dad §010@@6$ suchgscdies d@d pngmﬁma; M@@ch mx& bg orgﬁmma défarganic or
oréé?féﬁﬁtalfi’éj rﬂ?ﬁrﬁke dRIREIR, IHﬁétfaltleé addl'ﬁ'vésr ﬁﬁ:hﬂ@ U@dt'wé not 11m1ted

toL e §11%%%6b2%§§e fsiu 21%811‘5‘5 s %&Q"éﬂ’g Slegtufass of Spheres,

cafb’oanfﬂﬁbrs heagtsnabipcly %quﬂﬁte t:zﬂt:ﬂuni aﬁboﬁmam@g fhica, tli@hdpone zinc

Cfn?np bezels Jga% nse pl at.e e(rim osur es, f racks ;

OX} e PG L At OB s OFI8ES, dIRtOmgEediEy & algiim * car Sohate,
m3p0EHWB2AOAdE, @haBui8 oxide, zirconium oxide, aluminum ox1de crushed quartz,
clay, calcined clay, talc, kaolin, asbestos, cellulose, wood flour, cork, cotton and

synthetic textile fibers, especially reinforcing fillers such as glass fibers, carbon fibers,
and metal fibers. Often more than one additive is included in compositions of the
invention, and in some embodiments more than one additive of one type is included.
In a particular embodiment a composition further comprises an additive selected from

12



housi ngs, panels, and parts for outdoor vehicles and
devi ces; enclosures for electrical and
W@ edosoeyssini cat i on devi ces; outdoor furniture;PEI/U82084/014343
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housi ngs; transforner housings; air conditioner

housi ngs; cl adding or seating for public
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sub uses net er . housi ngs; ante na hou3|n
SR PP IR EmPIA) CHo SOBe™ D PAFetFaleg REocess,

sualh as ithmt grdcess tdught e iU.8S opitermtpdppliesticad Selﬁaldﬁal 08/962,458, filed
ol 52b87 PRI TR EpapPHEN lyeittroa
rulplwr as@gﬁr&tp wee rgraifmdamlag 55| partsn&yi weightref/ ar monomer mixture

ﬁ%ﬁgféﬁ R/ wEP ¥Rl d PN enitfed hpvaﬁ&?s eb g&laf?\?e @kamples

t present %entl on rray optiaonally conpri.s
m%%ﬁr%g prdiops, efustirenerarsylghitle (SN wgnomBeR Mg Wege; eglaced

witlD ,ups ta kg0 Ivsi'ts%Smeﬂiy@ hnéﬁaa@?law (VMADi WhileN&epiagathe ratio of

stiZtRaisnup T cantighe 2508 1 FiyBp i %sﬂaﬁ&eg’x prepared by
serairbateld rpotyaerézation pro@dumarat sthreﬁal different musber partivle sizbe from
IOQﬁlﬁggo:ZﬂSBﬂma'nge%n %rggl%' %1%% §‘ mé&htent pf" gag)?lga‘?ggﬁydrmngmic

fragtipratignt- sgh@eﬁee@at@y@@taafﬁﬂﬂwvgﬁem graﬂm%ymmtlbe products are

sh&W A ANTEble 11N AW FBREs Rir wtO9D ‘i’éfﬁfés'éh{ ‘th% ac&Bfe-idsERible portion of
additive Illustrative.a i ncl éﬁ 2$ut are not .
thg pradugly Whigh tymgal a°°I§P’115ieé an BV pdditiongl imonomer species

graftedxtodPBAst AII&SVVBJII\ﬁﬁIEces gb@s ﬂeferlhﬁfed utsingS adeeorRs, All molecular

weid taonazdgtt)en'néx?e a:]gpe gemllela 1312)&1%(%@1% olg[refp&ly (g}if%la érrﬂetrahydroﬁlran
versis cpolylstymrm $tamhit@r Madecutari weights di athe feldiewing tebles hepresent
thd:Bf5 HPohidl EI%@A%" magnesi um oxi de, chrom ¢ oxi de,

Zl rconi um oxl um num oxi de, crushed quartz,

clay, calcined clay, talc, kaolin, asbestos,

cel lul ose, wood flour, cork, cotton and synthetic

textile fibers, especially reinforcing fillers such as

gl ass fibers, carbon fibers,
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and netal fibers. Oten nore than one additive is
i ncluded in conpositions of the invention, and in
WG 0vs/0e1vdodi nents nore than one additive of ONBCT/YRM04/614343
included. In a particular enbodi nrent a conposition
further conprises an additive selected from 12 WO
TABPESY 000938 PCT/ US2004/ 014343 the group consisting of
colorants, dyes, pignents, lubricants, stabilizers,
fillers and mxtures thereof. Said articles may be

Epare gﬂ% et [ oFalnowh ™ ocMWs sIMWAR [f or
a"}gj%\ ?Oyﬁ of 14 E/ gué@‘l‘f’ﬁ sheet extrusion,
S128& oextrusi onP arESth?rﬂé‘l“’(Sn bl ow ol di ng and

t her Pﬁ?ng, and injlection polding. Wthout further
el ahBFA T on, it| i s belli eved that on¢ skilled in the
artear—usthgthe—deseriptionhereil-n—utilize the
present inventijon to ilts fullest extent. The foll ow ng
A\ H nudaod a-nrov dao H 1 1
450—nﬁ1“'“‘94‘e‘3_*e""‘*§é. péed G prov 5¢166¢W7%”‘m. e
to fhose skillegd in the art in prac¢ticing|the claijnmed
Hvesgo—Theeggphpres provieegs P SRY 5
representative |of the work that contri butes ?o t hq

A °

tcahhSHg of—th P cacn%lgppll 4ﬁ60@ﬁ LAV j%ﬁg{y,
these exanples |are nof Intended to limt the

TTvegsT oM, as defg med Byt e eprpodedssniori 353 T any
manner. COVPARATI VE EXAMPLES [Conpar ati ve exanpl es were

run[enpt oyimg a conmoir gr af t |pot ymeri zat T o processy,
such as that prlocess faught ijn U S.|patent|applicat

on

Tosher | @ NO. U387 965, 458 79 'ed | 3ZB00DEE3BI00 L1999 N
particul ar, 45 |parts by wei ght of a|poly(butyl

acryPate) (PBA)| 5@ Ubbe&r.SUDST[r3300Was3$00 { 604 Wi t h |55
parts by wei ght| of a fononer |m xture conpfising

67: 330wt . 7wt .) [SHyrengddcr yl orda@70DT €242G00vabidus
conparative exganples |increas|ing poftions of

styrtene-acrylonitrile|(SAN) nonmer | m xture were
replaced withjup to 50 wt. %|net hyl | net hacryl ate (IMVA)

100pm; | 8 keeping t|HB rati8%f s{t3H78Be| 2€3q00oh#t4i 1 e
constant at 72:128. The rubber| substrates hhd been

prepd?ed by sdfiS bat ¢&-7pol ynet 128t | 3P0t bdlir es at
three different| rubber particlle sizes from 100nmf{o

450N mean part i e s| 7€ (as mé8lr 334.(&900 aﬂn’f}’l ary
hydrodynami c flractionation) | Charatterization dat4

for the various graft polynerization products are
shown in Table 1. Al values for wt. % gel represent
ThetSmeN@a:d’t proeessngithian ety mdtlacrydate yidlds plbgdelotontedd afaround

65% g&i #akd Xs%ogn%tals gﬁﬂggﬁdﬁ%gl%ﬁ% ﬁ%&é‘ B IRRCHEYe become

Cl es I Ces were

chera@pﬁy rarﬁféfui tes thegPBAetubber sulstraten| dsuMBMA iseadydads tondhe graft
mordfie? rc dn Pacgalf s;@qﬂmetgra@ eﬁ'iHi LREpLBIME dé@i’fébnﬂgﬂ This

te ra furan Ver sus e e st andar
loss

e ICIRHCY s <SP PRE FEN Viamuader gf thechAN graft

monomer mlxture with MMA. The extent of graftmg also seems to be reduced when

the rubber particle size is reduced, although it was difficult to obtain consistent % gel
values at the 100nm particle size once MMA was incorporated into the graft.

In addition, comparative examples were run employing a common graft
polymerization process in which 45 parts by weight of a poly(butyl acrylate) (PBA)
rubber substrate was grafted with 55 parts by weight of a monomer mixture
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those for acetone-soluble SAN. 13 WD 2005/ 000938

PCT/ US2004/ 014343 TABLE 1. Rubber Parts MNTA W. %
wEneslo003Xaw Mh - particle enployed in Gel in i PCBEKSH0ZE4343

55 parts product nonomer mixture 450nmO0O -6T- 5.1

54160 241000 26 nm nm The SAN graft process

el B B AESARBERE0  Raliglc
thassyletep o Tharubberr subsietgaifecasbo e WahdrinaEad by srongiguous

prode@uﬂehﬁid%@ﬁmﬁd&bﬁfbr&ddhﬁblﬁ@t 10P§31%/Hlstrﬂnﬁﬂﬂe¢ablé 2 RBows the

amcfi Bf SHEGHr BHUOR e i FELOL PRI PiPEg ireach eraf

reactivaf andefcharatteriestians dstaeforuthen resafiingc pragiuon| y Viscogiaies ewere

. the .S t t e
deteBpingd gt RO shear AR g & K Eatly' Lol fRGpEHLE Rhncer
congitiony ef 26&°Czmeltgemperatiesl, l\/énldehbpgh impaciistrength fvabigst art:calso
showRt @i n consistent %gel values at the 100nm particle

Sl ze once MMA was incorporated into the graft. In
addi tion, conparative exanples were run enploying a

n graft pol ynmeri zation process in which 45 parts
by wei ght of a poly(butyl acrylate) (PBA) rubber

Enfrs@IDSTrare was grafrfed W (2 55 par{3s by wgignht of] &
nmononer mixture 14 WO 2005/ 000938 PCT/ US2004/ 014343

Partsslyrepe i si ng various| % ratijp® (w./ W0/ wt. [t4tali qgt@00)
of stvrene-acrylon|jrile-inethyl nethacrylate Thfs

PartsabigigeF S upst rat e i poeach lc&se was| pt epar ddby

cant i nuinnic nr nced e andl camrichd o hy

Har
Part WAI LLA%AYAYE"] rJI \CAVA LW | A>3 ATTU OJ\.IIIHI T \J.ogs A T % \%] Mb45
partl cle size distribution. Table|l2 shows| the 4gnounts

Wi W GelSh pro@ide, aCT yt O[ed 11 € e@Td et [Ty et hyessr yat[ess
present in each grpaft rejaction apd chardcterizdtion

Swelthiades for the resul {7dg priogauct. V|&éositi|eszwerdg >.8
deternined at varipus shelar rates|usi ng a Kayendgss

Mn capillary rheonet ef *dlter| 2%%hdi t | 61980 of [2BHE 120

w
al so

R0t HRet S HRS P MAbES 3 Rorr

Mw/Mn 4.6 4.3 o.1 4.7 4.5

Viscosity, Pa‘s

at 1500 s-T 159 151 145 136 126
at 1000 s-1 222 205 197 180 165
at 500 s-T 372 361 376 321 273
at 100 s-1 1209 T164 1055 1035 348
at 50 s-1 ‘ -~ 1363 1692 1658 1334
Notched Izod Impact (kJ/mZ) 4.4 I3.0 8.8 7.3 6.7
Dynatup Impact Total Energy | 14.4 16.6 4.5 1.7 23
(Joules)

As MMA is substituted for styrene at the same acrylonitrile content (entry 3 compared
to entry 2), the graft efficiency drops significantly. Entry 4 shows that at comparable
styrene level further reduction of the acrylonitrile content by replacing it with MMA
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shown. TABLE 2. Entry Parts styrene Parts

acrylonitrile Parts MNU -4F- -4-5 W. %e in product
wEMes00G988 ex ME ~55900 MW 249000 w . Vi scosPCUSIa$£014343

at 1500 s- at 1000 s at 500 ss-I 273 100 s at 50 s-

---78~~ -F69T- 765'9- 1334 Notched |zod pact m

leadBnyaﬁMQelpB@ﬂ sliph® réRicEdn in gfal:péﬁi%ﬁ-hcf\s ft efﬁc1ency to the

ted .f t t o ni
P SR 68 o Sk R 58 35 LR B coment
ForeéXanmle;netytI'}d 2o penwingng frioc MVIAY bunt feﬂuéecs ﬂkﬁ)ﬁ bhatryddnitrile

f reduction of the
cry Onlj[xﬁll S%%:c%)%?g% cg%?egelol‘i{%mlﬁ it with MVA 15 WO

2005/ Q00938 PCT/ US2004/ 014343 |l eads to further but
es redyition dnugraftoefliciengy ot a eftyrens- mgomtmlaeccgnpﬁsmg monomer

tiontERbYert Sibbtiste h%@é\xﬁg%%ﬁiefe?fe%t aﬁ hﬁﬁﬁ%ﬁﬁﬁe olded
acr Ionltm@content as wel conten or

testéi?% RS- tost S@Sﬂ{n&%Wﬁﬁ? mspmcwpnang SfLpats of grafted
rubbez\snbstedtesafioml Dable 12 hafVng Qfﬁiaéd?fh‘tib@r ontticle éz&r&‘éﬁlbﬁtlon 33

panjé fo? I%gﬁ%gc%}yrg%lc é)o&g@ I noglelp i e p F;tgleﬁagﬁ% ppgrpﬂ% acrylonitrile
copcﬂwmnbavmmantSJAN witib mf rab&nltteﬁ 2R)bslong wdtth@ pards nef @adrosstinked
SAN ‘;ﬁ efe’?}%fl' W%Emﬁftére RgE &ogghnﬁz&li %eIQN eé)oﬁ?incf:r”) as a gloss

Speci mens

%rqO%gegr Pep B@tmﬁrt@néwe gaaﬁs rasin (nhnmfetitamubsdxcaméssaa‘ pigment

and Tewllevelks é’fadﬁ*st@ﬁla?y RipRahtTaMBRBLIIBMD Addi®vedi S8d crosslinked SAN
poly%grg ralrebgéslcﬁ{;ed tsor example, in U.S. Patent Nos. 5,580,924 and 5,965,665.
Impact strength results for the molded test specimens in Table 2 show that there is a
decrease in both Notched Izod impact strength and Dynatup impact strength with

decreasing graft efficiency onto rubber substrate.

Additional results showing the reduction in impact strength with reduction in graft
efficiency are shown in Table 3. All formulations in Table 3 incoxporated 5 phr of
titanium dioxide as pigment, and minor amounts of lubricants, UV stabilizers and
antioxidants. For entry 1 of the table a control ASA formulation was used containing
40 wt.% bulk SAN (72:28 ratio of S:AN) and 60 wt.% of styrene-acrylonitrile grafted
PBA (comprising about 45% PBA) to achieve a 27% loading of PBA rubber in the
formulation. The control ASA formulation comprised a broad PBA rubber particle
size distribution and a 2:1 (wt/wt) S:AN monomer mixture grafted onto PBA rubber
substrate (referred to hereinafter as “ASA-HRG”).

Entry 1 showed a high ASTM notched Izod impact strength and ductile Dynatup
impact behavior. Entry 2 used a bimodal grafted PBA system. In particular, two
ASA’s were made with approximately 3:1 (wt/wt) ratio of S:AN monomer mixture
grafted onto PBA rubber substrates of 100nm and 450nm mean particle size, and
blended in a 75:25 ratio, respectively. The notched Izod impact strength for entry 2
was reduced somewhat compared to that for the control formulation, entry 1, but good
Dynatup impact strength was maintained. When this same bimodal grafted PBA
system comprised grafted copolymer detived from a monomer composition of 45
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parts of a rigid styrenic polyner (a conventional

bul k- prepared styrene-acrylonitrile copolyner having
W@eooSo#i3s at i o of about 72:28), along with 8 pRCT/BESWD4/614343

crossl i nked SAN pol ymner (referred to hereinafter as

"crosslinked SAN polynmer") as a gloss reducing agent,

l\/ﬂ\@é@ 4D Rﬁ’f (vJ% Wﬂr@cg n@@ ‘hBﬁ;h &8 1&1@?&)&1‘3 gﬁ&a Eriid?ééé@i further

di oxi de as evel s cust

Whlrlmlarrwémtm%araseqngﬂr 3 ﬁedwgeaaearhawwntea% crossl i nked
SAN polyners are described, for exanple, in US.

TABRBEent Nos. 5,580,924 and 5, 965, 665. | npact strength
results for the nol ded test specinens in Table 2 show
t ha ‘trqnpet s—a decrease ||r1I bhot h clrI)f r-hnri I7nri |nh

0%+ bGP ERy Dynat up i npddt €09 SRR ne ?
graft efficiency onto ruttzja/;n substr at|e ﬁg&

resplts showi ng the redugtion in |rrpcct strength vvlth

Fettet-on—tr—graft—eftHgi-eney—areshowr—tn—Table 33—

I forrrul ations in Tablg 3 incorporgted 5 phr of
ttap cl OB b 3y antingtgzanotnts—of

' | ubf gﬁ%ﬁbl{f‘z&iﬁv stabi l'i zer?t?,;nd anti gxi dants. For
entfy 1 of the table a cantrol ASA farnul ati on was

7 USEUbERBHaBribbeE parteleizt gk SAN (74438 TatTo of
STA\B;ANrg{aﬁO W . % of styr ene-acrylonijtrile grafted
PBA| (conpri si ng about 45% PBA) to achieve a 27%

3 T oafbimgpdal riBBer pailoRy sizé) [(IMg 1 or mul g2igon. The contr ol |
ASA| MMASIAat'gmft conprised a broad PBA rubber particle
size distribution and a 2:1 (w/wt) $ AN nononer
m xture grafted onto PBA rubber substrate (referred
to hereinafter as "ASA-HRG'). Entry 1 showed a high

EXARY! hedp! CONP ATOR 5%[1@1 d ductil e Dynatup
irrpacEtSO ghaw or. Entry@%vuse PEF%Iraldal grafted PBA

tem In rt cul ar ASA were made W th .
Thea%ﬁ plesal lystraf rtmeﬁo fesding of mosoRRTHBRoBRefing. Agitated
readﬁibntml&mresgdscﬁﬁpﬁﬂngmms Beds Elbl’ﬁhﬁfalfze@%fe&itﬁﬁi 95 paA9YB6M PBA

50n d 75: 25 ‘
witf e P ot BBpotioR ovore cieaBl e BHC b AERYER of a
morfopner gmixture 2onsigimgrof dtiret: svinenlatitrtle @drwﬂ/vttaatlh)atvelfeoﬂed to
eacﬁ Fé%cﬁ&pﬁ{ 29 hrsft Q%Ey btk %noﬁsnﬁrﬁéﬁnt't p Hrm 82fer 1% e%éls sting

mal nt a ISS&YTE

of sy, eary i f’eswlet@eﬂmldngha@wwmseﬁ WEpGytistio) wer fed to

cacltlflabi&inf 4 SbAd B@Lg@ MBhe GRADASH fee@ “ﬁmiécs vé'e'?e adfutéd accordmg to
the {%S/ 000938 PCT/ US2004/. 013.343 S/ AN

tive, gmoups of mopamer beifg ded 5¢,8s ¢ t QWM gnonomer flow
ratesl eciistas ad 55 lp’at'thl estal mbnbmelﬂyeﬁﬁg u@ddd’mﬂmhuSmEWdﬂ 9 ménutes.

In 515255 DUE) R Phipriorie 40 g 50 Yo BITSH'S percs

demlnerahzed water, 0.0033 parts ferric sulfate heptahydrate, 0.3 parts sodium

formaldehyde sulfoxylate and 0.0165 parts disodium salt of ethylene diamine
tetraacetic acid were fed continuously to each reaction mixture over 125 minutes.
Table 4 shows the parts by weight of monomer fed to each reaction mixture.

TABLE 4.

Example | 2 3 4 5
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each reaction m xture over 125 mnutes. Table 4 shows
the parts by wei ght of nononer fed to each reaction

Saﬁ%l_/ Uirdre tdIBLEoth. eachxeamtion mik?ur%@ﬁ@ﬁle&ﬂﬁﬁl% 8Samples and the

ﬁnMrPHSéoc%%gl%ﬁn%?%g%%B% gﬁase ra?f?e% b%er suBtfafe were

coagulated with aqueous calcium chloride and dried in a fluid bed dryer at 70°C
Samples and final product were analyzed for level of grafting by treatment with
‘acetone to determine wt.% gel.

Figure 1 shows values for wt.% gel determined for samples from each reaction
mixture at the end of the first stage of grafting with a monomer mixture consisting of
styrene and acrylonitrile. The data point at 55 parts SAN represents a comparison
reaction in which the entirety of grafting was performed with 2:1 (wt/wt) S:AN with
no methyl methacrylate added. This comparison data point was taken as the
maximum efficiency to be expected from the graft reaction. The data show that the
amount of grafting to PBA increases with the amount of SAN fed at the first grafting
stage, and that at any particular point about 40% of the SAN feed undergoes graft
reaction to rubber substrate.

Figure 2 shows values for wt.% gel determined for the final products from each
grafting reaction (i.e. at the completion of both stages of grafting) plotted against
wt.% of total graft monomer included in the SAN first graft stage. For comparison a
calculated line is shown representing the expected amount of grafted polymer as a
function of % of total graft as first SAN stage. The expected amount of grafted
polymer was calculated by adding the proportionate amount of polymer expected
from grafting 100% SAN in the first stage (a percentage of the value shown at 100%
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styrene 18.33 -T4-.67 11 7.33 -3.67 acry ontri e
11.46 9.17 6.87 -4-.5T- 2.29 nethyl 16.04
woreiohaemysd at e  Sanpl es were taken from each r eBCT/US004/014343
m xture during reaction. Sanples and the final
product conpri sing rigid thernDpIastic phase and

oft&ﬁlagTEﬁQS ﬁ?%§ﬁg§g{ r| e rm%glﬁll %@egl {8 te Sitate

cal C|umc orid a flud

70
amoupinpf Belydss ekperigd ﬁp@d%@ﬁ“%ﬁe %/ QRal VMY SN Wéb@}t fiest
stagé rgﬂafﬂl of BAN hleaé ’(@ﬁérc&ﬂtié’é ofagetvane sh@wﬂ%l O%ﬂ)ﬂ@taMgr&ﬁ as

frst 3N s G S e R i SR IR ey

not ﬂleradpeétém@ﬁearf coptahdtiongofvgrafting anmmmnebutmnstead,ethe amount of

MRSl YR e SEOCRTRARERF BV I rfend Bt £BhdRess tep

in whishet pogtion ﬂf%Nclh gtdﬁ@dem@ firgstagef grafting was

performed with 2:1 (mt/wt) SSANwith no nethyl
o TS, Al b, OBl i, s
polypsEizgliof procgssdp, A Bhich 9 @x wrigh Qi po ARt Lamiie) GBA)
rub‘tﬁ:f @ﬁlbsltﬂaﬂe vas RRfftddner eas siaged with tIsepatpbiy twedtht DAN. frvdomer

t f t ft t
mixfiic | PR oT o gt “H0% oAt e Tie pfogirene-
acrytpmatiil e-methgt metirmcrydate u Athe rulsheb stbsiate. infaghucase 3vas lppepsred by
a CO¥€ILL%%§ g@cﬁ:redwre a#{‘ii%ghlpﬂ?écﬁ[ H}oQ& ?ulfb%f pgllﬁgleféliéadlstﬁpﬁmtfable

5 shevsiibe nn@vatgeﬁ %yrergfr alpmlwgyn o lapd mhsdgaphhgqrylam employed in
each %‘aﬁleregétﬂfnt at'GH0R Rige 1208 | HE@BtetiPatidhedasA\Norf the %Es%rfgf product.
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Surprisinglyv the data show that tha amount of
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amount of MMASAN grijafted in|the seqond stage is
Parts@gyitianced by t h&9 pr eSEReE of pI3PBocegPIstep

Parts acrylonitrile 3.71 8.17 6.16 3.71
Parts MMA 11.14 0 5.01 11.14
Wt. % Gel In product 55 60.6 60.6 64.6
Swell index 5.9 6.5 6.6 7.0
Viscosity, Pa-s

at 1000 51 195 740 279 240
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in which a portion of SANis grafted in a first stage.

In addition, conparative exanples were run enploying a
w@oooengs aft  pol yneri zati on process i n whi chPdBUSEIN/614343

by wei ght of a poly(butyl acrylate) (PBA) rubber

substrate was grafted in two stages with 55 parts by

N

s TopreHght—et—a—faparer T Tigsxttr ¢ 8@APTH$ifg—vari ous %
ratios (w./w./wt. [totaling 100) of styrene-

acrytonm trite-methyl methacrylrate. Ihe rubber
substrate in each case was prepared by a continuous
procedure and conprised a broad rubber particle size
di stribution. Table 5 shows the anobunts of styrene,
acrylonitrile and nethyl nethacrylate enployed in

each graft reaction at each stage and characteri zation
data for the resulting product. Viscosities were
determi ned at various shear rates using a Kayeness
capillary rheoneter under conditions of 260C nelt
tenperature. TABLE 5. Exanple Ex | C. Ex 2 C Ex Ex

St age nononer Parts styrene arts acrylonitrile 4.54
4.54 . arts MVA 2nd Stage nononmer Parts styrene 16.58
-T3.3y- . arts acrylonitrile arts . t. %e in
product 60.6 we index . iscosity, as at 1000 s' 19 WO
2005/ 000938 PCT/ US2004/ 014343 at 100 ss-1 1074 1393
1307 1367 20 WD 2005/ 000938 PCT/ US2004/ 014343 Two
stage grafting as in Exanple 6 of the invention gives
a higher level of grafting as neasured by w.%gel in
product than any of the Conparative Exanpl es wherein
the nonomer mxture fed at the first stage conprised
MVA.
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The products of Exanples 1-5 (59 parts by wei ght
(pbw)) were fornmulated into nolding conpositions
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EXAMPLE 7 AND COMPARATIVE EXAMPLE 4

Molded test parts for the comparative example were prepared containing 34.5 pbw
SAN (S:AN ratio 72/28) and 59 pbw ASA-HRG along with 6.5 pbw crosslinked SAN
polymer, 3.2 pbw titanium dioxide and 2.25 pbw of additives including stabilizers,
antioxidants, lubricants and surfactants. Molded test parts were also prepared with the
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same conposition except that 59 pbw MVA-SAN graft to
PBA (MVA: S: AN ratio 45/40/15) was used in place of
WA BIRG3S and 55 % of SAN (2: 1 STAN) was gr af t BCI/UB2004014343
first stage to PBA followed by grafting of the
remai ni ng MVASAN nononer mixture. Figure 5 shows the
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Theptest parts as molded were subjected to color measurements in the CIE L*a*b*

space using a MacBeth 7000 instrument. Values for L* were measured with specular
component excluded using measurement mode “DREOL” on the MacBeth instrument.

TABLE 6.

Example 3 9 10 11 12 13
T Stage

monomer

styrene 2044 12044 2044 |2196 |2I.96 21.96

acrylonitrile | 10.07 10.07 10.07 8.54 8.54 854
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Comparing Examples 8, 9 and 10 with Examples 11, 12 and 13, respectively, it can be
seen that those compositions with 2.6:1 ratio of styrene to acrylonitrile in the first
grafting stage (Examples 11, 12 and 13) have lower L* values, and, hence, better
color properties than those compositions with 2:1 ratio of styrene to acrylonitrile in
the first grafting stage (Examples 8, 9 and 10).

While the invention has been illustrated and described in typical embodiments, it is

not intended to be limited to the details shown, since various modifications and
substitutions can be made without departing in any way from the spirit of the present
invention. As such, further modifications and equivalents of the invention herein
disclosed may occur to persons skilled in the art using no more than routine
experimentation, and all such modifications and equivalents are believed to be within
the spirit and scope of the invention as defined by the following claims. All Patents
and Patent Applications cited herein are incorporated herein by reference.
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di sconti nuous el astoneric phase dispersed in a rigid
t her nopl asti ¢ phase, wherein at |east a portion of
wo b@s0oeysgl t her mnopl astic phase is grafted to tPEI/US2004/014343
el astoneric phase, and wherein the elastoneric phase
conprises a polyner having structural units derived
ci.apuat | east one (Cl-Cl2)al kyl (nmeth)acryl ate nononer;
whi ch conprises the steps of: (a) polynerizing a
m xture of nonomers in a first stage in the presence
of the elastoneric phase, at |east one of which
nmononers is selected fromthe group consisting of
1. viAnynhetiod et ipeeparing nee rsbtendnadifibé ah¢rnmipdastié rekinh cdomprising a
. ' . e A h i St f .
cifRRREEAS, Uibio B BLES A4 3F AU MRS Phel wherein at

leashlalpoviean afythe¢ bigidibesmenlastic phassrie goafiedde chenlastorneric phase, and
t i - .
whdretn®@e elé%ﬂﬁnﬁ-iézggﬁ%lé i, a%?&%?g?&é%ﬁq%%vﬂ{ge SEE&aClnitd Gerived

el astoneric p rom e one or nore
frop b leastone (o rbr)akylgnethisceylatg meonogisner sel ected from
the group consisting of (Cl-Cl2)alkyl- and
whicl coippEiR)tRe stypod nononers. 2. The nethod of claim
1, wherein the elastoneric phase initially conprises

article elected fromth rou onsi st of a
R Hobiifaie AopBithROel Rkl H Al BB AR Rsdhee of the
elasornénid ghadez eit dieast r orizubf ovisclamdorwniare dsl sslezed from the group
et bt i . rricle \ . . ¢ .
I i o e
selfistede i frpmp ey STOWR CHPISHBE 0 AE r Boppethylenipaliys t unsplgated  nitrile

m6Rdiérk BHowedbgne and acrylonitrile, or al pha-nethyl
styrene and acrylonitrile or a mxture of styrene,

CERRTRFEY onE AR, ARPRBER N b S S e
prasepba -ofiehé elasgimereanphase fromxa)r ewhetesr def obo or more monomers
haads A X _

CHREKE NG b hEnbeP AR i, B M ha o o0

andiyylt(metinaersiate meBempeisses nmet hyl net hacryl ate. 6. The

nmet hod of claiml1, wherein in step (b) the nmonomer is ,
2. A He niétH6 @ of blatrh 1 w%%@%ﬂieéd%ééb}%(%é&igdsﬁﬁ%é&;}i%ﬁl Od'(:)cgi/ilbrises Egrticles

r i ¢ pononer. 24 . A ,

selforbf o PR PGt COSHE T AREREIEh PRFGED SEB) MR Ioast two
mednparecle isizealistiikttions dndrat bread sicedistritaitiog havinggasticlenanging
in‘éiiéﬂopﬁﬁl?&ﬁ%b&ﬁn% B8R 10802t | east one

nonoet hyl'eni cal'ly

unsatturated nitrile nmononer. 8. The

met hod of claim 7, wherein the w./wt. ratio of
3.(Bhe orthad Ry |claigy 1gMperein the mixture of monomers in the first stage

comprises styrene and acrylonitrile, or alpha-methyl styrene and acrylonitrile or a
mixture of styrene, alpha-methyl styrene and acrylonitrile.

4. The method of claim 3, wherein the wt./wt. ratio of styrene, alpha-methyl styrene or
mixture thereof to acrylonitrile is in a range of between about 1.5:1 and about 4:1.

5. The method of claim 1, wherein in step (b) the monomer comprises methyl

methacrylate.

6. The method of claim 1, wherein in step (b) the monomer is a mixture further

comprising at least one vinyl aromatic monomer.
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(nmeth)acrylate nononmer to the total of vinyl aromatic
mononer and nonoethylenically unsaturated nitrile

worwsne3s s in a range of between about 3: 1 anPCT/ER04/014343
1:3. 9. The nethod of claim1, further conprising the
step of conbining the rubber nodified thernoplastic

7. B Methddof 'c%ﬂ i.hendreRrl Astibs (B)L‘ ﬁ%nﬁh@ﬁ’l@f @éja'rﬁlx@ure further
arate nmer.i zati on.step %‘ﬁ bber nodi f yﬁ
fﬁlﬁﬁ%ﬁfals%t needp ae%ﬁ%%mqnaweb & lastiRnerREnoRdTiesieally
uishturaed nidfiletrhengmieecedi ng cl ai ns. 25
8. The method of claim 7, wherein the wt./wt. ratio of (C,-C,)alkyl- or aryl-
(meth)acrylate monomer to the total of vinyl aromatic monomer and

monoethylenically unsaturated nitrile monomer is in a range of between about 3:1 and
about 1:3.

9. The method of claim 1, further comprising the step of combining the rubber
modified thermoplastic resin with rigid thermoplastic phase prepared in a separate
polymerization step.

10. A rubber modified thermoplastic resin composition prepared by the method of
any of the preceding claims.
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