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ASA compositions, however, are known to be sensitive to molding conditions. Higher
melt and mold temperatures beneficially provide a higher gloss, lower haze and better
surface color properties. Unfortunately, molding such compositions at higher
temperature also increases the cycle time as the molded composition must reside in
the mold cavity for a longer time for cooling before ejection. Thus, the number of
parts produced per hour goes down, and the overall cost per molded part increases.
Due to the cost increase, molders prefer to process such compositions at lower melt
and mold temperatures which results in poor surface aesthetics in molded parts
comprising ASA. Therefore, a problem to be solved is to devise an efficient method
for retaining good surface aesthetics in molded parts comprising ASA while molding

at low mold temperature to provide minimal loss in molding productivity.
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wherein the amount of unreacted crosslinking agent remaining in the rubber substrate
before step (b) is less than 5.6 micromoles per gram based on the dry weight of the

rubber substrate.

In another embodiment the present invention relates to a molding composition
comprising an acrylic-styrene-acrylonitrile (ASA) resin comprising a discontinuous
elastomeric phase dispersed in a rigid thermoplastic phase, wherein at least a portion
of the rigid thermoplastic phase is grafted to the elastomeric phase; and wherein the
thermoplastic phase comprises structural units derived from at least one vinyl
aromatic monomer, at least one monoethylenically unsaturated nitrile monomers, and

optionally at least one (C;-Cyz)alkyl- and aryl-(meth)acrylate monomer; and wherein
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provided it comprises structural units derived from an acrylic monomer and is
susceptible to grafting by at least a portion of a graftable monomer. The rubber
substrate has a glass transition temperature, Tg, in one embodiment below about 0°C,
in another embodiment below about minus 20°C, and in still another embodiment

below about minus 30°C.

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;-Ciz)alkyl(meth)acrylate monomers and mixtures comprising at least

one of said monomers. As used herein, the terminology “monoethylenically
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sites in the rubber substrate for subsequent reaction with grafting monomers. Suitable

polyethylenic unsaturated monomers include, but are not limited to, butylene glycol
diacrylate, divinyl benzene, butylene glycol dimethacrylate, trimethylolpropane
tri(meth)acrylate, allyl methacrylate, diallyl methacrylate, diallyl maleate, diallyl
fumarate, diallyl phthalate, triallyl methacrylate, triallyl cyanurate, triallyl
isocyanurate, the acrylate of tricyclodecenylalcohol and mixtures comprising at least
one of such monomers. In a particular embodiment the rubber substrate comprises

structural units derived from triallyl cyanurate.



enpl oyed to provide crosslinking of the rubber
particles and to provide "graftlinking” sites in the
wOo pwbar728uibstrat e for subsequent reaction w t hPQF/ES10061016988
nononers. Suitabl e polyethyl enic unsaturated nononers
i nclude, but are not limted to, butylene glycol
di acryl ate, divinyl benzene, butylene glycol
Thegiresenhimyentoesthave disconsren) that thegpeseace of residud camssihldh@ agent

. [ ] met hacrylat e i all net hacryl.ate,. di.allyl :

in o e EROGRP Bk el with afHo R SyfBie i B ermopyppcc

phaseetdsaley il @daeceptabl@béyeticyHpedraic, intrhbidkd Yhrts comprising ASA
i socyanurate, the acrylate of tricycl odecenyl al coho

resig fn partieularghe prssslice of A¥cessive ameunts Abresidual messhokingegent in
U : I |n / t

e e REEACATRE PSRRI RS TAOTHAR fpverd s

and dgsa nuteadeccoldrelepel opraait vipoxeddition ofi pigenddissaalyes atmbliet parts

t he. presence o esi dual crossljnkin ent in the
R R R A B A
andt @R Bduaitl Chot {hET BB ASIHsGatleNAS Beh&R tilﬁrﬂeﬂiaféﬂ‘?%t@f)klgﬁh?ober

aest hetic appearance in nol ded parts conpri'sing
subgteasy’ s prapargsigntangd (Hefore tang grafting precess teescats gigié thermoptastic

[ I ssl i nki agent i.n the rubber
phal, TS, ey STRABL I SRR ottt PEmOHEL s, tigpmount of
residunt reeasHnking zgent BvcebbOsHsaae hestrddNinens@aeh) after its
deveIQEnent upon, addi ti on of pignents or dyes in

PTEREPEdS PhPReTRRAGHRPRS 1Y thappahaut p & microrgles parasany in another
emboathé&t teds GRhdY thf.(gﬁkfogﬁtfj%ésb?Pgr?%Qﬁl i aﬂémgragxhﬁgdiﬁﬁgt less

not bound to the rubber as neasure
thari almdi B2 ehigranidles pehgrambineancthdysemizddimentplesp draat abaat 2.0

i ST g Sl oty ST B e bdsraamoles
per g, bededonahé @stweibit STRUBIRG s trh& usbd' i FEPIHC (BE ASA resin.

residual crosslinking agent in the rubber substrate
In stfl anethey erpbodimant dhere 43 pegsent lsspthapabau rmiczomoles peactive

ethﬁéﬁr?@ ﬁl&ﬁ%l%%g #9nd {é@ﬁlgglg&# sli%kgnggg&%ﬁtzls%l gl?n m Ot rufed rgdl%%i,trr}alte

anot her e I 'men an cronol es
as meanyedi immerbatblyr afearbotiberesitbsirais sprepeanicabant bdsed on the dry

.m.cronol es _per gram in anothe nbadi nent | ess than
Welgﬁ&ﬁf‘l %SL}hSE?tSﬁBq%&‘ pﬁ@a“&gél?‘ﬁ‘&agde?lﬂ- still another

enbodi ment | ess than about 1.2 mcronoles per gram

In sb@deashiddihéifts eeyrudBbdiibs@hte rrﬁésbsllsti&fah?tcbﬂlbﬁsé%&tﬁﬂal units
preparing the ASA resin. In still another enbodi nent

deriyggeiram ingr eientts |of ther wasatastedtmanamess, o txsanple shutse véat
i Ciif t1.0 i esi | crosslinki
e SHBRRBLE YIB! LONBL A SIS FLERTpAS TR e
substmatee dSdtableycopblyaterizabild atonsiesd ihalude Huk aaY @it il@mitedng, C1-Cis
ba e{j on tgle, dra/ )
aryl or haloaryl substituted acrylate, C;-Ci, 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(Ci-Cio)alkyl (meth)acrylate, such as, for
example, hydroxyethyl methacrylate; (C4-Cpa)cycloalkyl (meth)acrylate monomers,
such as, for example, cyclohexyl methacrylate; (meth)acrylamide monomers, such as,

for example, acrylamide, methacrylamide and N-substituted-acrylamide or -
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from about 25 to about 60 percent by weight, and in still another embodiment at a

level of from about 40 to about 50 percent by weight based on the total weight of the
ASA resin. In other embodiments the rubber substrate may be present in the ASA
resin at a level of from about 5 to about 50 percent by weight; at a level of from about
8 to about 40 percent by weight; or at a level of from about 10 to about 30 percent by
weight based on the total weight of the ASA resin.



acrylonitrile. Substituted styrenes wth m xtures of
substituents on the aromatic ring are also suitable
wab@ene2ber substrate nmay be present in the ASACT/ES1006/016988
in one enbodiment at a | evel of from about 10 to about
94 percent by weight; in another enbodi nent at a | evel
of fromabout 10 to about 80 percent by weight; in
Thegmis thiegoartionias dinmitation o0 the patice sizk distibntwbafthelmbber substrate
rcent by. weight: in_another enbodinent _at a
(as e B oS R ingEp Ress o8 0 BB HEngire and
somietim@n esfbeed ey haeinaRet asaiital hevet sstrhte A0IRRIAYEISHS £6n the
about 80 percent by weight; in another enbodinent at a
rublpeg gupstighe follgmingeatting. o seme gmbedinsatscharulber wehsghte, may
[ [T . | 4 . vel of fro
pos R oS el 50% AErAIRA N BlreBlo el e frbfout 50
nanorottars (wei)dgbtabofit 1I0OnASAlr @kérmnembodlimerite theenbad paftidleSsize by
e r substrate resent in the ASA resin

th bb .
volype %fr tﬁg bep, su pa%r%ﬁygg/reggygly S0V 280 haws ¢ ggan gglue of less
thar¥bio8D150nM. B dtBVSther¥mBJaR AP AR i Sl RArdpOULe 60 v@lﬁ%t&ggtthe

wei ght; or at a level of fromabout 10 to abou

by
rubbes selstrateypanbe itha rdngs o betweeh ebowtdnmmmidgtoubs0arne BiS#Aill

eShN a: i.S. no particular |imtation th
ot BV s P PR Hs or te BrsbenBBer Sfeupe mpacbe
relativsdg nuresly bed bive AnyargVahd inGrapEOssttwéed Hoeetednhl Hdhbout
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750p18y ot Sthes - erakodiments fhe rmeasepartighsssizathy vQuiesef tgutubher
subgt&tgmmggga&p@@ﬁﬁhw%b te following grafting). In

some enbodi nents the rubber substrate nmay possess a
broad particle size distribution with particles
Ther/A¥yiresn intnyshezpreparothbaboethod0whemimmmbrorser mn) polymetioed in
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In still %ilhe,r enbodi nents the nmean particle size o
copQlFngiends chamicalipbaraliedhde r aibberrasibsate n campeiprge the ~ rigid

ther@ﬁ%l\ﬁ@cﬁﬁ haut "ﬁ%nng? i qhélﬂfbﬁaség %eb i/c%\l'/@)#iisésl aowé?rh%plastic

odi nents the particle si‘ze ufme o
polymebbar cepdigherntlet neshilits neglatsi wehsitioartemperange (TYE i one

ennB A 3 5ol R Pt 3535 S R eor S0

equal @ SOPE, @hd IRl 4HBRK e BBSIAL 66 %%Melbﬁaﬂ bESRAI to ThRPC.
about 400nm The ASA resin may be prepared by nethods

In avg;r%rcglia? errrrlgcr)]c(l)igl%;ts th%rriegicriJ %e¥nqg£fa§t?cdpﬂage comprises a polymer having
structural units derived from onme or more monomers selected from the group
consisting of (C;-Cppalkyl- and aryl-(meth)acrylate monomers, vinyl aromatic
monomers and monoethylenically unsaturated nitrile monomers. Suitable (C;-
Cipalkyl- and aryl-(meth)acrylate monomers, vinyl aromatic monomers and
monoethylenically unsaturated nitrile monomers include those set forth hereinabove in
the description of the rubber substrate. Examples of such polymers include, but are
not limited to, a styrene/acrylonitrile copolymer, an alpha-methylstyrene/acrylonitrile
copolymer, a styrene/methylmethacrylate copolymer, a styrene/maleic anhydride

copolymer or an alpha-methylstyrene/styrene/acrylonitrile-, a
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t he presence of the rubber substrate to thereby forma
graft copolyner, at least a portion of which is
web@ailizakiy grafted to the rubber phase. Any pRCT/US2006616988
graft copolyner not chemcally grafted to rubber
substrate conprises the rigid thernoplastic phase. The
rigid thernopl asti c phase -conprises a thernopl astic

styrgest/ gavglonigtileapypbylinedracritate-, exttyrbie/acrdopitilednaleimremhydride- or

te ! in. one embodi nent., of greater than
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I . i St .
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emtdinem nieti fivl theratopldshic Eﬁ@akﬁﬁ@h%i AWih{l dr6mABO PIBARr having
. Include those set forth hereinabove in the description
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' i 0 . o\
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a stmﬁf/ggry ity RPPRERET g0 gfp a-methylStyrene/acrylonitrile copolymer, or
an allpHaamem lgﬁékﬁfﬁ&fé{/ﬁﬂbﬁiﬁﬂ/ea(fé'r%fhlgﬂje}.ri | i  another particular
astyrenel/acryloritril e/ methyl me crylate-, a
embodiraen dicadgigiteerimoplasd¢ pledseicomarisasdr Vitg-aromatic polymer having
- rylonitrile/acrylic aci.d- terpolymer, or an
SRR SIS BOAL O] BRLAL o, bPRRL HBFibr e fitond
strudihes eurd@ PAdrjsEEr frofBYnd oruaRek fldnokth§ldnic@llfl unsaturated nitrile
t her nopl atﬁti c phase either individually or as

mongmeyrsir g, third seypwral mngaidesitieds fopeons gt anarn enaropiess selected
o R B eP oo 28 a0 CAEML il BRI SocTy TRlofomers.

uitabl e vinyl aromatic p
Exagipbast opOsush. ¥ingt raromatial palpmes dedudes douftr are @oe limited to,

mor.e vinyl., ar tic nonpners, In a particul ar
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derived fromone or nore vinyl aromatic nononers and
methylgtyiege/sayionirilymabylimathacnylatescapetimes dThese wppelgmers may be

e BTRRO St b PSR U b £ RBRGGET B

are not limted to,
When structural units in copolymers are derived from one or more monoethylenically

unsaturated nitrile monomers, then the nitrile monomer content in the copolymer
comprising the graft copolymer and the rigid thermoplastic phase may be in one
embodiment in a range of between about 5 and about 40 percent by weight, in another
embodiment in a range of between about 5 and about 30 percent by weight, in another
embodiment in a range of between about 10 and about 30 percent by weight, and in

yet another embodiment in a range of between about 15 and about 30 percent by



a styrene/acrylonitrile copolyner, an
al pha- net hyl styrene/acrylonitrile copolyner, or an
wW@bk@haz27res hyl st yrene/ styrene/ acrylonitril e terpol/ysmn6/016988
I n anot her particul ar enbodi nent the rigid
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the fhber, basrsieethipedatat amoyniefsigid tharawphistie phase o tlad S, resin.
. it i 0 i h l. r .

i S E bl BRI 0  15 SEROAY Whmopiai

phagehér whemastly cerpfiak o nhy dobbérn basel enbibdi wedt arbu@d of rigid
range.of. between out. 5_and ahout 40 percent by .

e RC DRRE S DA SR S FRBHICHR Gmiposfigenis fheunis of rigid

therAHdR14ki® pRAte ABRHal i i

ere ng 0 dtiI%gnt in a razalzggéﬂg%dc%g?l\?\ggﬂy%%ﬂ bei (h)r{‘g%g&%cggf{}%ethen

abowfe1% and abut\RB; wiho; betmigen abgustl 0dnatdhout A wd i%mretween about
[ e t .15 about ent

159, SHREE 31BN, A R W D, B letween abou

20%candpationt HQY w96 bgsall én the petalysmsurs b rigliethédngdplastic phase in the

t hernmopl asti c phase. The ampunt of grafting that takes.
ASA Fesing 12@(%8%# ?WEO(SH’&B@ akqyh 49 e pe “gr%l ofrHigdiid shermoplastic
phaseQ@Ret Shftds, W3R-grafetigd thernopl astic phase varies with

the relative ampbunt and conposition of the rubber

phase. |In one enbodi nent, greater than about 10 wt %
Theaigid fermpppgictphasermal &s presepthiaske AS Actesimi io @nk wrdodimend at

r ased. on the total. .amunt of rigi
a le{kﬁ eoﬁfgoﬁfl %@ l:ftcgsp oagbeouit% ?ﬁ%%enléx Weég}i?tn n f"i’\ong?fofflﬂ‘g?&nem at a
levekobfrcinraboti, 6t0edber 6 pb@@m&@&u&ifgﬂ@ inMinothe@fenibdBinhdliabla level
her nopl astic phase 1s chemcally grafted to the

of fr&’%ﬂ&ﬂ} 68 49 @bows Ot prEcan O¥ Weaghsuint another iegibgdiment at a level of
front BESHTCR &55Hcat PBFREedn bl Reeifrid §fither embodiment at a level of

from about 50 to about 30 percent by weight, and in still another embodiment at a
level of from about 45 to about 35 percent by weight based on the total weight of the
ASA resin. In other embodiments rigid thermoplastic phase may be present in the
ASA resin in a range of between about 90% and about 30 wt %, based on the total
weight of the ASA resin.

The rigid thermoplastic phase may be formed solely by polymerization carried out in

the presence of rubber substrate or by addition of one or more separately polymerized



In still another enbodi nent, greater than about 20 w

% of the rigid thernoplastic phase is chemcally
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t 5 percent wel t aseq on e
abmt“ofda]{’o wi? 5&@2&% fisnesisnary auipl f\{lbhero%ql?étrate TR particle
sizelib @ednhjBLESMPLRSE ICsukh %%eﬂ@éﬁn?ﬁmﬂ o an ;%I%W#e of

resin i'n a range of between about
initigh rubbgretibsirate.ne t ot al wei ght of the ASA resin. The
rigid thernopl asti c phase may be formed solely by

ut the res e of rubber
Thepﬁ M?ﬁ{f ﬁ%hﬁ{)&y‘ﬁ d 8. '?1936% one ?‘H%r g %83‘5? AaFspses, for
exampley ess pelytriegizakidn) @mtilddB polyteFiRhtio sBspefisian hoBintbrization
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t mopl asti c_pol yner
or CB’F‘E 5 @prﬁgwl‘.wa%& L‘s“ﬁfb%k’?r&t)’é of W?elhglﬁtthqf@é?ﬁlas‘ac phase is
chelﬁ%ﬁy B, %e ?atft%hV tiﬂﬁt ﬁ%ﬁérzl%ia bS] TR @ﬁgeu?ated
phase i s added t en the anount o sal separ at
sﬂessgmsdmesn ﬂ@dubbglmilaid‘] eTlrmgl’aﬁmglreaqmbasma}ahhjmifdrmed fin arbatch,
in a e of betvveﬁ? ab%?t. % an gb%ﬁlt
conIT or i chtaud prodiisy gREPISYe AiYe nPredureAaROpde gt are
not [iuxe® o, MRsse talight &1 €Y. PatthbRbs. SURELa3AL 88d ©a%: hatent application
possessin erent nean particle size be

SerialeNgy 9&852%&&”@9 &ptoher Sde AOY . pdhg ﬂ@ﬁ@t'zlateidoﬁtyeﬁ dém ¢hd pibber

phas%ncﬁle bﬂﬁf‘ihed, for example, by residual unsaturated sites in those structural units

of the rubber that were derived from a polyethylenically unsaturated monomer.

In some embodiments the ASA resin may be prepared by a method wherein monomer
grafting to rubber substrate with concomitant formation of rigid thermoplastic phase is
optionally performed in stages wherein at least one first monomer is grafted to rubber
substrate followed by at least one second monomer different from said first monomer,
as described, for example in U.S. patent application Serial No. 10/748,394, filed May
5,2004. In the present context the change from one graft stage to the next is defined

as that point where there is a change in the identity of at least one monomer added to
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the products bl ended together. In illustrative
enbodi nents wherein such products each possessing a
waledobaeeeds nmean particle size of initial rubbePCT/US2006/016988
substrate are bl ended together, then the ratios of
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one vmmﬂwlmvélw‘smsgﬁuemd ngrlbompnmner axsmplpmcb innittenfirst graft
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andfa¥Pat Ieast one second nononer different fromsaid
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he present context the change Trom one
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[ h th dentit t st one. nononer
pretigied o SRBPRE o0t it r GRS 1 6F gimh ¢ Fghaicy Bigomer o
mo gwnmany un@4tiRkd ORItk mHbstinkert SB516PR a5 tHeCriRb %gagt ?ﬂra]ge is

gra

ting to rubber substrate are perforned by
abogit2.9:dast one first nonomer over time to a reaction
m xture conprising rubber substrate. In this context a

Wheshes‘{?%g L%géfgflé 155&31%1?%&1? %{%%n WAL Bnd Eli]jsg(ﬁt%ﬂ{ stggé’]ﬁ%{;vﬂg said

I nt nt o
first stage, grafting is performed with one or more monomers selected from the group

consisting of (C(-Cjp)alkyl- and aryl-(meth)acrylate monomers, vinyl aromatic
monomers and monoethylenically unsaturated nitrile monomers. In a particular
embodiment grafting is performed in at least one subsequent stage with one or more
monomers, at least one of which is selected from the group consisting of (C;-
Cip)alkyl- and aryl-(meth)acrylate monomers. In another particular embodiment
grafting is performed in at least one subsequent stage with a mixture of monomers, at

least one of which is selected from the group consisting of (C;-Cjz)alkyl- and aryl-
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streamin the presence or absence of said first
mononer. Wien staged grafting is enpl oyed, at |east
wo mweseages are enpl oyed for grafting, althougPCT/US2006/016988
addi ti onal stages may be enployed. The first graft
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MORRRIE i thompeﬁlylem@élyomn@éweén niteutmandners amdludbotltose

[ anot her enbodi nent in a range of between
deséﬁ%&the%%%gk% about 3:1, and in still another

enbodi ment in a range of between about 2.5:1 and about
Whan dtagddngrafiting fis erhplroyedj tiemniadha1iint glaftestagle.thoimotitof enddbmer

inyl. aromatic to rronoethlenlcall
empl T RO 0P DTS TG JBABE BYLACTIoN Hia Fange of between
abof’ 9Wt ‘?«?Eﬂgﬁod@ ogRAUL. 1?1 dBother WiEMHiREACRD ﬂﬁgé bt Mwlaéh about
then in at |east one subsequent
gtp P@%ﬁb@t DA ot a; rig an@hag@nbcghmenu incp rmgpef fbetwmi abiotih10
nonmers se romthe
w. ‘%%ﬁg?té ol RE L sy SBG el b S oPidiPen st g we %

and b ®t. 9N Inm}ihotﬂéﬁﬁﬂﬂidd@rnﬁﬁﬂﬂ ﬁ&ﬁﬁge&ffd)etween about 20 wt.% and
nmopoet hyl en| cal | y unsaturated nitrile nononmers. In a

abopL8q We s snd dnyelcineier cgibarineng in a rangerafhereanpbaut 30 wt.%
andlaﬁéétt7 W@%Sygég SH ¢ %&l"'\% %Pe"of th gﬂﬁe Pﬁé{gd fﬂ%%ﬂﬁﬁg in all

at | east one o I's selecte
stagepni end peg’uoﬂal( @nbodﬁret)taihk winouainaof mombmérrmﬂﬂ))?aﬂﬁdr gtaeftmg

A I nbodi
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95 Wi.%t bised oh tHE RGBEWSighftbf hdRsieP Bﬁgﬂ&eﬂ‘@bﬁ aftﬁlgsi‘ﬁl ACbGeks.
fromthe group consisting of (Cl-

Furtges;mopemen dhen axaéiednim othbes Stdwstxatatmm@asxr naove stagewnlblwmg
said ﬁ'stss%g%? e dnd E%‘cﬁlgreergﬁc%f%ent all further monomer is grafted to rubber

substrate in one second stage following said first stage.

When at least one (C;-Cjp)alkyl- and aryl-(meth)acrylate monomer is employed 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

wt.%; in another embodiment in a range of between about 45 wt.% and about 2 wt.%;
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n r i.s the
00 5 9 G ek et o o«
metliylIrhethadbgawanetified 2iSAs(sagetimies abiitevip@dMMA-ASA). In another

odi ms t all her rafted to rubber
Paﬂgcrrgé m’ilfﬁlt gﬁ*fewgé%ﬁad"g?igfﬂmeplﬁ Iegincongists epseptially of
an &ﬁ&Q@sm %ﬁ’&l ﬁtndt eRSdifie &ith Qrfvi &l lﬁf|anolﬁgld‘;>artlcular bodlment

g h)acryl ate nmononer 1s enployed for gra
the 1ub ¢11mm;fle® thgmeplasicirasia consigjecssentiabiyiofign MR A- Asm resm
stage, then the anount of said (rret h) acryl ate m)norrer

i S | [TE nge et ween a
conlps a8 RNy R RURLARSRRR R, 3R o
resi, dtigeravive RRamplen ofibdiith 8ludke, Batadid not limited to, polycarbonates,
polyesters, styrenic polymers and copolymers, poly(alpha-methyl styrene), SAN, ABS,

poly(meth)acrylate polymers and copolymers; poly(methyl methacrylate); copolymers
derived from at least one vinyl aromatic monomer, at least one monoethylenically
unsaturated nitrile monomer, and at least one (meth)acrylate monomer; MMASAN
copolymer; copolymers derived from at least one vinyl aromatic monomer, at least
one monoethylenically unsaturated nitrile monomer, and at least one maleimide
monomer; styrene/acrylonitrile/N-phenylmaleimide copolymer; copolymers derived

from at least one vinyl aromatic monomer, at least one monoethylenically unsaturated
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about 2 wt.% in another enbodinent in a range of

bet ween about 70 wt. % and about 2 wt.% in another
wepdsed2izent in a range of between about 50 w .PEeENS2006/016988

about 2 wt.% in another enbodinment in a range of

bet ween about 45 wt. % and about 2 w.%and in yet

anot her enbodi nent in a range of between about 40 wt.%
nitridghd mgmers nd o atbadeast ont hemalsical ankydyle ofmomomerter or

ed f.0 r.af in_all stages When a m xture of
Sty“?%brgﬁé}?ﬁé?%m&l [r%a?e‘% F‘f#&’r&g‘?e FRRYMEhe ” (C1- C12) al kyl - and
aryl - (meth)acrylate nononer is enployed for grafting

Confifgositidab &if thel bﬁdsélﬁtmverﬂhoﬁ Bipgstidrallly s¢ AeditivésSknown in
st age thenthewI rati g, of saldzmath)acr | at e
the @gn SHiding byfentlo laxlﬁetiyto@fst@e HSFS, nidisB nsr §OlPE smbﬂmes, heat

stabﬁ[E@&q i8R tsta.'bﬂ rsh %ﬁggxdlﬁ;ntp ee e aRAU g Oyl %l%%gorﬁ:?sk? Ytfne

I'n anot er e Iment in a randge of be
retalaboilst agti-Urignageatso lubricads, iflowaprnieers eartolo dihee prodessimg aids;

.ange of .hetween abouf, 5:.1 and apout 1:5; ano
e et s gl Folgu viashbaimectoinedict. it and
colokants 4uehaget H‘Ws ﬁfﬂ’oﬁ fRAts iwhiéh rxﬂﬁ]ﬁeb@forgﬁﬂllé\’eq{b@mb't or
2:1 and about 2; § yet anot her enbod iment In a
organgpgtallis; a@étlxk@ee\ddaw@m Illussranvmahawanclndq, @it arennot 11m1ted

to, sﬁﬁ(gat 'sﬁﬂ:%l%g %‘B{’Q &A%, Eiﬂ)gmés'ﬁtong ogdeeP rrg[fzqsls Fbersof Is eres

SticC ase conprising
carb@hyf[&ma/cﬁﬂfoyll b‘lﬁnkt rgrdphlte Om&:mmiafarlﬁn’naéb talc mica, 11thopone ZIIIC

tyrene/acrylonitrilel/ net hacryl at e copol ymne
oxidgs FifcQuiu c%ll’ﬁ?l‘q » sy %ng?syr‘@ﬁ@}l@&?%so Rt Felpivay Wya;bonate
maghBlitRAIdA RrdrAP %lad@ge Lir@hidrh g)kﬂiet BRbdRRh 33 ideC cRERREqaStz,

sonetines referred to as a net
Clayrr@alha@dwlaw, etalep dtndlire dasheos, mHeltoscfrewoabw}oam atledcotton and

anot 0 nt..t he rubb
synf RO et RORPARY rERPLFR TR RTE SBSCeRaprog fbers,
and aﬁbtﬂ%d@SIOTthhlnﬁfé thén AL Jdeiveiie (iindl\ﬂldeﬂ M%mﬂo@mons of the
anot her. parti cul ar_enbodi nent the rubber nodifi

mvepﬁ@la,r?@@ nspe qborEnenhaioss thap ooe sddisive pf epe asrpemmcmd
ﬁicﬂlar gfﬂﬁggﬁﬁén't QR8m' ggmfl&? MRS ESthpdi Ilhge%é ea?teagl?ﬁlvg Qél@&@& from

ptlona conpri se east one 0
the gtdupsctomsusuuwg ofxalopings dyés, yhgménts,ninbrickmts, suibilivess, Midlers and

h’ ed pol ycar bonat es, polyesters, styrenic
mix S?szh%r -and copol yners, pol y(al pha- met hyl ~ styrene),

SAN, ABS, poly(neth)acrylate polynmers and copol yners;

The ReipbsTEbRYS tHE bivat Yhahtida caOBOF ARl $ntd @EtMEAiEI® MrBdome
| east one Vi ny aronmatic nononer, at | east one

embegimsaihiie aricles a9 wokaAATicecePPYng @ CopRotiEon ofhie piesent
invehB82! HPSed dFRISMAGTY hﬁtﬁtlagp%ultlﬁ%sﬁ\hes comprising a layer

comprising a composition of the invention. Illustrative examples of such multilayer
and unitary articles include, but are not limited to, articles for outdoor vehicle and
device (OVAD) applications; exterior and interior components for aircraft,
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,
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copol ynmer; copolyners derived fromat |east one vinyl

aromati ¢ nononer, at |east one nonoethylenically
wap®atizias ed nitrile nononer, and at | east 0nePCT/US2006/016988

mal ei m de nononer;

styrene/acrylonitril e/ N phenyl mal ei m de copol yner;

copol yners derived fromat |east one vinyl aromatic
spogrpowerdova tfranes s beasianproreaels hdile tinam hoysings, tail lamp bezels,

t one nal

d
el B S QT B S0 R P et

andalphudr fate @mkymlcleﬁoaﬂmswvh&ﬁs &icldsts PE&S &Mctrical and
i nvention may optionally conprise additives known in

tele'f%mampam%dqymagoutémr HEtUES; mirceadt gasnponeatsi boateangd marine
LSt r I .

couBHEh ALt ERULAAS o RSt bbbyl acpn

fmdabshouklagss pefrkamis wabraoral@n jet;sksntpoot; | spaggRottabs; steps; step
fl ow rom)ters and oth r@proces& ng. ai ds;

covisi PRfdiEs and dpREREDR oRGGHOR W of EBFBae raigendscking

plankBPa6bfsMOdiihs e rp%rtufu'ldriye rV%ayl aBirfz0 ! HHAL DS Y ShindSwdY B ors,
and pl grrents be “or gani ¢, | norganic or

decqspidven vredoat Ifﬁlmishmga qu tk%ltra@ms 't Welbpanels) arst deeisy eutdoor and

1ndo%§j dsﬁ%f ¥§§CIB§§1%% %[%USlggs:, Ipt%r not Pzg[n %gd uiqrg;ﬂ {;y% g}achmes

(A"DM)a&ﬁclbslhar Sloﬁlﬁmgzn heinels, atd pb@sﬂ fdrl la@hSandC ?d’:@éiﬂ tra¢ta&K lawn
raphite, i um car bonate, talc, nica, t hopone,
mo rﬁcﬂl{ﬁ‘xﬁ%@ yhiRhiarn and g%ré% toql§; oFingR o), door trim; sports
e a a nesi
C i S oot aes Ol PRA Y SPATER MBmopites:
recreatignhle defqdarpan,els cdmaly pommrrentse elayigeoundt ejuipmérap hiticles made

froné QﬁeSt ?v?)gd £9 ggrfs, g@ﬁ §°ur§% B@geﬁc %;}hi;yéﬁﬁﬁtacbvfe&si H‘é)%lle phone

housfm d; &tadioS b’éifdeﬂfhoﬂélﬂ@ss rhllidefezeiveAhBAdIngds; DEIHS . fl)éﬁx‘és ”ﬁéﬁt'mg
ers. Oten nore than one additive is included in

liawken SEflecsors: Betwiorke interjagst deyice Bovginigs; @mﬁéomd@umgﬂ, Qir
condggélﬁrthla? Q@E}Oaﬁﬁﬁjl' td1 %&tﬁ% fﬁ%@.\bth%é%%nk Jl cqae(ﬁil n_pglrc?l s%gtmg

for taaing ddbwayse osbhses;traetef h@mﬂgb,eargdarmamoasmgs ﬂadﬂglgdbr satellite
d colorﬁg dyes, pignents, lubricants, stabilizers,
ishes: japd Jike 2pRHGHIGRS 1 es t her eof . The conpositions of the

present invention can be forned into useful articles.

Said z&uSl@ETﬁqa@fﬂéOﬁbﬁ&l By ahRridfyt dfalRw ek B cdiBdst RN a8l fob Ekﬁﬁple
conprising a conposition of the present i nvent’i on.

one @f Filé?fe SHpe i psefile exprasign.t Sh@ﬁfe@itms@nnabfmtlruamr eyamsucm blsw

e oSl
molél?lﬁ fﬂeﬂgo 1{1‘&}/ Br {/Eggfé X%aoﬂ(%flg S%né %ﬂﬁtﬁﬁr cggtg{nplates
additlonal fabrlcatlon operatlons on said articles, such as, but not limited to, molding,

in-mold decoration, baking in a paint oven, plating, or lamination. A particular and
surprising advantage of the present invention is that it provides an efficient method for
retaining good surface aesthetics in molded parts comprising ASA while molding at
low mold temperature. Another advantage of the present invention is a method for
improving productivity of molded parts comprising ASA through the use of lower
mold temperatures. Typically, as the mold temperature is lowered, molded test parts

comprising ASA comprising a rubber substrate wherein the amount residual
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and unitary articles include, but are not limted to,
articles for outdoor vehicle and device (OVAD)
wa@ppbilzaed ons; exterior and interior conponentBCT/U82006/016988
aircraft, autonotive, truck, mlitary vehicle
(i ncluding autonotive, aircraft, and water-borne
vehi cl es), scooter, and notorcycle, including panels,
crogjlinking mge e the, rublar lsebstptmishsdistelytaficalts prepetation is less than
horizontal panels, tri Ll.lars, center posts, ..

5.6 dfiisirele pgopam Feetarmals Of etV eulon Wiy Eibesch higher eloss
valie0®if & loWeliTRedeSvalled ozl bbth grﬁilg,lllcﬁ‘?lom V184 ah®@USloR@s haze value
pillar appliques, cladding, body side noldings, wheel
conygiedrte molded teskpartorfrecomnatitivg esgplce eempripingl MG A eempising

I . tall [ d1all lanp. bezel
a rfYHRE BRR? Sielin, L ol P 305 Moty R PR ibber
subkicae damedintely sfiereiss plepugtiogsds giearelisan fH6dniprsnicles pér gram.
out door vehicl es and devi ces; enclogures for

Tlughjagite FQUENmL i TPRMEBRAAHITE Bnesh SWbIcBddese ffegis e seen are

in onbefbb&intent & & lof GRARRASBLS: 520848l zf’b@gtd@guzﬁﬁl in another

equi prent, including trim enclosures, an Sl ngs;
embngitherd inla pastgo of hetwsemgsout d6YE hnd abme 70Hdusi ngs,

personal water-craft; jet-skis; pools; spas; hot-tubs;

. : i.ngss. (bui b di ng_and..cqnstyuction .
e e R g L e
des¢ription; hesdinli wifizephe tpreseh@invyntionnl its fidiesgeapit! | Tiad foldwing

W hdows,, (fors decorative w ndow furni shings. or

fl , | | ] ( .
exapipies e Mcdudedqo) prguide| additional gydince tguhesotkilethin Aot in
pradici3Sthe BRGhQF MV ERion) ORI &91?1 llgg iéeq ABhRAY tShrERhtative of

automatic teller machines ; encl osures; housli ngs,
the pyeorile |that conttitpiast  thertehching af thegprresient apphcttions , Atandingly,
mower s, and tool s, . includi L awn .and garden .t ol s;
thes REBRISAC BEbFdeth 'O Jit e st s Ghped 4 dbe appended
clai®BC lipsatiye snanheISinngfe, (PIBRAEhS . exRthl@ahd EdMiparative examples
snownobi | es; recreational vehicle panels and

unreagied oiseiAual; triglluh eyasurate $HACH rEosstinker tin ody(brtyt @ctytaten was

. , . _ ¢ -

e} PR SRR KOS HEER, ARG i one

witls @endiaterhdusthmdysd at agbom tengratere, hodsamdying iagkdmple by gas
fixtures; lighti liagnces; reflectors; network

chrqgt gl vhich pistind ekt detetiian sl of bout 98 migramoles

per §@Rdi ti oner housings; cladding or seating for public
transportation; cladding or seating for trains,

subgggs, or buses; neter housings; antenna housings;

EXAME for satellite dishes; and |ike applications.
Said articles may be prepared by a variety of known

ExaBipRE £ $RGHaRY ¢l Alparhbn S¥3TRlafl:particle size MMA-ASA resin by an

emulsion polymerization process.

Procedure 1A: Preparation of small-particle size poly(butyl acrylate) substrate latex: A
stainless steel reactor equipped with a bladed turbine agitator was charged with 70
parts by weight (pbw) of demineralized water and 0.15 pbw of tetrasodium
pyrophosphate. Agitation was begun and the reactor contents were heated to 60°C

while purging the reactor contents with nitrogen for one hour. After purging was
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one or nore steps of profile extrusion, sheet
extrusi on, coextrusion, extrusion blow nolding and
wao b@oief2e3 m ng, or injection nolding. The i nvePCT/0U82006/016988
further contenplates additional fabrication operations
on said articles, such as, but not limted to,
nmol di ng, in-nold decoration, baking in a paint oven,
conplete; %23, pby ofedivam laswyl slfpter weredded amd agitatert fos i npinutes;

ent invention.is that it provides
the gg%g% ?(%8 é)‘?ld % Cfrlr%f‘%gng gl% ?%Purlggiggf) ﬁiiﬂ?geté%d surface
aesthetics in nolded parts conprising ASA while

Thenfolldivivg, fatd bosunmowveret jeopeediotrcharghipotone réduanthage aefylate

wwbhhe present. i nvention is a nethod for inproving )
CB{y GUBERRGY ) G10 REIRBY Fap? SAOABH SPHPIRSA T selgHons of

cro%sr%lﬁlaiﬁg Eaglht k&’ﬁﬁfisiﬁgk%% p@%ﬁﬁ@@acﬁma&a'm ¥%.3$bb Butyl

emperature 1S test parts
acrdeadi TACrglutien #18end $i07§ bw ob biéallys apsturaite én GIYOr shiw butyl

nt .r.esi | crosslinking .agent in the rubber
cerfifE CTRE Rl P43 o St DB GRltiing 17175 PRE sodium
forrhdld¢hyde 6 SAlfox9NHE, €S O0RRS IpHBW | _FEXBRP! @8orfodil®  salt  of

invention show either a higher 8I§oss val ue or a | owner

ethylepedapmingigraagetiqenity aHERAZY), §08% pbvdeteunsiifase heptahydrate

comn | : .
o 3 Rt 1 L S8 Blpgogo o
40.7 pbbert deuipsralizted wdter @MW) end nsunfactagissodutidn containing 2.70

crosslinking .agept i he ryhber substrate jnmedi ately
b of Pt 1P B (SLSL Ry AR Bhws ph eI HzER oHisreC sDap
solygi@h*@dram Illustrative, non-limting nold tenperature

ranges at which these effects are seen are in one

enbodi nent in_a _range of between about 55C and about
To hegmn Hedeagiioan 62A& Ogﬂm dustnRAtmenpnzermanden afd BACedution #1
0, j u u er aboration,..
wer PAlth-Aeed 10 (R it otioelt b0k U ECsoi ARy Rlgion
whilehmaidsming pgitavionh €Flenr6% of ithd weal tAHEP ph&ge Mas iadd@Niol idfiate
1to its fullest extent. The foll ow ng exanples are, .
polymErizaiiy WIFIHPAR FEPAIENE TeASHPD giAsdXPically gbseryrdewithin one
minStei I HIROCHD alilligioar t 1 n practicing the clai med
i nvention. The exanples provided are nerely
representative of the work that contributes to the
Tenpmaigutes agerstsermatiqn efsthe firs spotherm wentakge eotinie meloy(T=0). The
e t 40t Limt t .
sout) WIRGFARRLERGRL 57 B o BRF SHabR b den 168 corgraiggyo e
pumpesthedule lim Tiabke {1 didmWI=HD whiila mphiagidng tieOfgaatia! ay 60°C. The

rosu GBS HBRE 50 ORI 81 B30 00 s i
angl%!l@ﬁ?ﬁ&tt@ﬂn Gé’lﬁg WSCAeY {RIBY barfiEleVdiAt faly A 84 ifermined to

i met hyl sul foxi de al ong
have a mean particle size by volume of 109nm. The amount of unreacted TAC

monomer in the rubber latex at the end of the reaction was determined by GC analysis
to be 1.52 micromoles per gram on the basis of aqueous latex, or 3.73 micromoles per

gram of unreacted TAC in the PBA dry polymer solids.
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with an internal standard at roomtenperature, and
anal yzi ng a sanple by gas chromat ography, which nethod
whawea2mtes ecti on threshol d of about 0.08 m cr oPGI/ES20p€016988
gram EXAWMPLE 1 Exanple 1 illustrates the preparation
of a small-particle size MVMA-ASA resin by an enul sion
ol ynerization process. Procedure | A: Preparation of
TARBKR]L - particle size poly(butyl acrylate) substrate
| atex: A stainless steel reactor equipped with a
—bladed turbine agitator was charged with 70 parts by
Magsright (pbw) of demi hérefi toeddo Reastiomdin®. 15 pbw of
tetrasodi um pyrophos wmpedgi [ ati on was begun and the
1t B&cpatiogont ent s wer @ ed t p0-8@AGawhi | e| pur gi ng t he
1st BROTAIC Saliicent S W t o3 by ogen|d-80 niae houf. After
DPOWgI ng wasconpl et e, | o33 pbw [d- 88 RgpUM | aerI sul fate
AWa%Imﬁfb and agi T argyly,for—S Tﬁ fin ¢ 1| ni trogen

Cl l mn\ctlll . The

, & ,.torcargingto
21 B i - £ "m in two
20d BAY 0 &Q}QMSEDJ_UL ons of

1%PB@§P¢PMWéSIa%ent clot¥r%®si ng [0-705 piw of triallyl
Sayterurate in 6. 30 pbw butyl acrylate ("TAJ sol ution
#1") and 0.078 pbw of triallyl cyanurate in 0.70 pbw
butyl acrylate ("TAC solution #2"); an activator

sol ution containing 0.132 pbw sodi um f or mal dehyde
Procgdpreol® Bicparatiorn b SWBWP@ﬁICﬂfh élZmM]M@OdlSlAﬂg@ﬂi ¢0p@lymer The

graff %Q)lgﬁ]l%{j Wa{}m%hﬁtﬂéfa o%g Ied 1%1%'1;' ERTA Z%tlglol oip styrene,
acry(dmme wmat MMBohuhoroer )m tﬁ)a p&@enw\wcmmp Wr@pﬁﬁt@ymel

40. 7 pbw of dem neralized wat er
laer [ iet 2o SSIERSPERS it & HiriRlgsosioe] TRARKPTOitE e pgator fitted

a i n

ot sk, B Sl 3, B G CATR0

acryqute)t hbber| praﬁtcl@t(nn’dmfnan of @ntaigueoua mdly'(l&(ﬁy]smirylhﬂeb) rubbed latex
ol | owed 20%

f
conls BESFILSRE S50 S S bl Y, 20% 1
The éIQl'lé@’hF FBed éiﬁf—‘%%s Q‘/@r@fpréplafedt % neC{ﬂPw?d“ﬁérQSn%Q@Mf‘é@ Gfld 9.8

to initiate polynerizatio erein an exot
pbw; cageylpwitrilpain typi peiltiops othfsérifledlnd/l 6ABnplome 8.58 pbw methyl

methacrylate (MMA); 0.200 pbw cumene hydroperoxide; an activator solution

containing 0.0026 pbw ferrous sulfate heptahydrate, 0.0128 pbw of the disodium salt
of ethylenediaminetetraacetic acid (Na;EDTA), 0.23 pbw sodium formaldehyde
sulfoxylate (SFS) and 5 pbw water; and a soap solution containing 0.2 pbw SLS in 1.8
pbw demineralized water. These were each fed into the reactor at substantially

uniform respective rates according to the schedule in Table 2:
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m nute of the CHP addition. Ten mnutes after
observation of the first exothermwas taken as tine
wQ@ene/1£78230) . The soap sol ution and remai nder OPCT/H82006/016988
ot her feed streans were then fed according to the punp
schedule in Table 1 from T=0O whil e mai ntaining the
reaction at 600C. The resulting nonodi sperse | atex of
TABBEY(butyl acrylate) was anal yzed by neans of
mul t| angl e light scatteri ng using a Coul ter LS230
R T © ST 2y R et et e el have_a—wean

I Yadhd; va ubht—of

Olm‘} 31;?3”:} ed TA(‘S%W:% .kr‘”llbnui hPU\rJ;l”)mIC latex at the end
O0ofS0tRE r eact i| dervienittde#br mi ned H§0GC anal ysis to be
50 - 992 mincr onol| Sgyr@er#2gr am on t he | ggegl s of agueous

50a00min0! 3. TACHIGHRIPKES PET _OYggRoT Unr eacren
5 ﬂ@olﬁ%ﬁ\ ury LMMAET sottds—TABL 6(i:,d\-l oceture—B:

r ARAr-Aat il an ot cn‘nll arflr‘la C MNA-_ASA {‘H'Flff

Or‘rg)pﬁp\prmr ThéO%R%?fl‘ftiqmoool yIer °Grade by the agueous
Ocri@fshion pol yRER, Astivaar sfutiuy r ERemp as 7 yI@adr o0 ginand
188/A14@nmmer s | Al feltd off esence of [4f»g pol y(butyl

Co6! W @bShin' UNBELLAALe0-gar L1 Cl e DI bqtc?p}' %%y edure A

A starntess——steel—teactor—withah—a& ed—with

turbi ne bl ades was charged with 185 pbw vvater, and
45. 0 pbw pol y(butyl acrylate) rubber particles (in the

Aftefr othen lmiclﬁnzaacmemds 0p3sl yhhousfyh 1BE Mmitixaire)of hhhb@f&d';ﬂl‘éﬁél and
cont ai ut 39 wt.%solids), .and the contents of
thiogsfier %ﬂ%?%‘ “Wgr fatty, é%t{l 89RI Bassasided Tl stigling Whegepetercontents
wer& RRLO&AgNBIA Wﬁl@ad'dﬁﬁtonséfyf ?ﬂ% éaﬁbn%ﬁﬁfcilt\lg&f&e EJESIO%f%t}W graft

21.96 and 9.8 "pbw;, acryl oni
copdyiBér particles (®y iavis) 8.a%8mpbrature bh flomngs° h:a1©r94I°@ta@1d(thé\4°arled
Q. 200 pbw cunene hydroperoxi de; an activator solution
in a fgt l%ﬁdrﬂrﬁ“d” %%Gg@etﬁﬂ\ﬁﬁmmfﬁ@@%o%?ﬂ fat e heptahydrate,
0. 0128 pbw of the disodiumsalt of
ExAlpYEenedi am netetraacetic acid (Na2EDTA), 0.23 pbw
sodi um f or nel dehyde sul foxylate (SFS) and 5 pbw water;
and a soap solution containing 0.2 pbw SLS in 1.8 pbw
Examelei hdiusiiatee tharpieparatidin ef e lavge-partiatchsife MINIALASAhesin by an

rat. ubst ant i ni.f orm re ective rates
emulsfdly YRGS 90 Bogesy %YO&P ing apieadost oprbatal Rplygerigstion
procB&t ch was cool ed, 0.35 pbw of a 1:1 m xture of
hi ndered phenol and thioester enulsified with fatty

id so was added with stirring. The reactor
Procgg ?%eparatlon of poly(butyl acrylate) seed latex: The seed latex particles

- A

CT

were produced by a continuous emulsion polymerization reaction according to the
method described in EP 0913408B1 Example 1, using a monomer feed composition
of 0.47 pbw of TAC and 99.53 pbw of butyl acrylate. The resulting latex polymer
yielded a broad particle size distribution with a mean particle size by volume of 270
nm determined by means of the Spectronic 20 light scattering method disclosed in the

reference.

Procedure 2B: Preparation of large-particle size poly(butyl acrylate) substrate latex: A
stainless steel reactor equipped with a bladed turbine agitator was charged with 90

pbw of demineralized water and 0.15 pbw of tetrasodium pyrophosphate. Agitation
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were then coagul ated by the addition of 3 pbw cal ci um

chloride per 100 pbw graft copolyner particles (dry
whawha)7228 a tenperature of from 850C to 91C apdiI/Uk®N6/016988

dried in a fluid bed dryer at an outlet air

tenperature of 740C. EXAMPLE 2 Exanple 2 illustrates

the preparation of a large-particle size MVA-ASA resin
Wasbbegan aachihe |r@ﬂr¢tcyo¢0}lnmts watel ngatqolr ©ceF’E whilé plutging tg: seactor

cond SR G AR BB T S B Y Bl BT S of e
polﬁbﬁ?/B a@@lak@t &¢d latek | fedi8 Sprv&ddaredAdWeRdadied aaﬂaoa%ta%a%% 5
sl on ¥rrer| zation reaction accordi ng to t

minkies 1{he nﬂ%@ﬁ tsddvashereeddiosa peBImete Masiketing. usi ng a
nmononer feed conposition of 0.47 pbw of TAC and 99. 53

The%%@ﬁlgbﬂéé% Etr%fé‘ﬁé/ %@feepr[s%a!?@d fot %g%%l t?é Fhch %ﬁgﬁ acrylate

yield particle size fon Wth
("BpHanenapher)sinz2 pbytions lofiiB6.76fand 204 pbwd etver solutizs by crosalivking

T R

solutidh Ga " Pahd ioodﬁe 5 Z6F tﬁ@il)rl(c%ﬁ%bteaiﬁr()’ljﬁbﬁ% &H?ﬁ&&ﬂfaﬁe (“TAC
| atex: A stai n ess ste reactor equi pped wt

SOI“BP&Q‘@SI’),t @R AcHzatgyisohition camsainingr Q3R vnth semupb\ﬁormaldehyde
sulf tQ eb ?gﬁ gq%(év Wgttﬁ«% n?c[h%sgdu}x% ﬁlﬂ\%fo fethéj é grflglggettrgﬁcetlc acid

onwas begun an
(NaHEm‘I@()t 6.006gbvn éa‘hﬂﬂ sﬁm}aﬁQ@meE@th bm% I151 Pbhheatee Qfdcﬂf/ator
e with nitro or .Qne_hour fter purging
solufigiins dk 2200w sUmehg BP0 (U8 Bk o dareipcisiiced water

(DMWY eand HRINBEREAH UbRitiSAs \Qﬁ{tﬁns g(ﬁ gﬂgr @géotd‘?l}rﬁ qa&rﬁf Lﬁfate

m nutes; the nitrogen feed wa rom pur gl
(SLB) &nRét Pbﬁg Ofltbrrﬂmrhlwwdn‘gatﬁ:leé&osp selatien Wi e andepad @d’bw of

SOdl[lglrla&Ih f‘&xfifat@(é}%agli‘ tﬁ'is aCt ? dgg gﬂXl&ﬁ(ﬁ %a sagg\éolpw #27).

soI ut| ons of crossli nk| ng agent conprising 0.30 pbw of
Onct Itheaiehgtionaympeiraaire wiafl back A0 6OP@aheit cHargiﬁg Mﬂe%b&l latekA¥repared

#1' d 0.06 pbw of trial anurate in
in 23 a8t fet et plpiian sl oyt chieed e gacior. dien all of the
remﬁﬁfngvﬁbﬁém§P|SQE};) QRd %ﬁ(f@tbf‘ 'fééQ%Qo ]Lﬁg P%Z%rsxggﬂe%rted and fed

formald de sul foxyl ate, t he nonosodi um
accosding t@fthéefehsi Iseh@dieaashmm it Fabder 8t |mftacalktfeeddahiﬂ:ﬂ’d&)1 charged,

the pea t@on as he Joh: 1Ihaag1ta¥.118 t %8rrgltn%tes n‘ghen cooP\g to 49°C
poch:

before droppmg the batch from the reactor.

The resulting monodisperse latex of poly(butyl acrylate) was analyzed by means of
multi-angle light scattering using a Coulter LS230 particle size analyzer and
determined to have a mean particle size by volume of 507nm. The amount of
unreacted TAC monomer in the latex was determined by GC analysis to be 1.24
micromoles per gram on the basis of aqueous latex, or 3.41 micromoles per gram of
TAC in the PBA dry polymer solids.
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solution”); 0.120 pbw cunene hydroperoxi de (CHP); 58

pbw of dem neralized water (DMAN; and two surfactant
wa@eloatizaes cont ai ni ng 0. 30 pbw of sodi um | aur yPCBHURf0a6/€16988

(SLS) in 2.7 pbw of demi neralized water ("soap

solution #1"), and 0.50 pbw of sodiumlauryl sulfate

SLS) in 4.5 pbw of dem neralized water (soap solution

TABREY. Once the reaction tenperature was back to 60C

after charging the seed |latex prepared in 2A, 20% of
Maté¢rialact i vat or sol uf Yeoof toeed that CReackian Jedet 0o t He

reactor. Then all opuhpsl r enai hi ng nononer, sdgap and
1staAl vator feeds to]idpeg eactor mggnﬁﬁarted and fed

1sEAATAL B8iuliBn T Ne T REH GCNEdUr B[ SHgyR,; T Tabie 3. After
1 F—the Egmh—crﬁ—was—k | d at
Acﬁ&étpfw_m O -t et o S'Q e}” NN 05 i co0o US toa490

CH yltatlu AV AR R R RN R ) 5 S ITTeTT— o o

fore dropnping fh:l 0
2nd Bl ti ng rmnodi spk:% at ex ot 13501 3WiR v _acrly| at e)
2nd\BA/BAGI Soreibiby _neaR) % nul ti | 59165 mimht scdtteri ng
IstRsimpgd DMBSLEr LSPBW @ar ti cl e| 20 ze75méd yzer gnd
Soleiber m ned to haveja nean part|cle size by vollune of

2ndPumnprd DewasIInt iUkl eact ed| FAGAwRRTEr 1 n |the
Sojuﬁbﬁx was determ ned by GC analysis to be 1. 24

Wronm €S per gldliddlqt re—bas _13)5 aqucuua gt ex, or
af 'I'I\

341 meronoltes gramof—FAC—HA RN PDA gy pol yner

rrBh e TR oS SRASAER LIRS Bl gy oe

copalypet waemadeby tvceubyus difulgigh olysneeirblic @mstyrene acrylomtrlle
nmerization of styrene, acrylonjtrile and
and %@Pgomﬁrstlﬂéheppré%we of Hre nobubyy! yqrpiate) r:ut&v@r {ates payticles

macfe%tiﬁécédﬁfe% RAIE 'f&lllcﬁﬁngﬁ%erepi e Bh@ Eﬁ)@ggs%egglﬁgﬁ é{l( %xa?‘lgle 1

I'om ng the recipe an rocess described in
and 180éfrtnilglls dleanalmyl described malaxmpld ésexceptetiat M6 Phwrgd ISd-;S]m 5.4
n bw of dem neralized
pbw G G “\‘/\% lﬁge (%%{pwﬁsﬁge‘i 8% eﬁB?Hﬁor“Bﬁ’ COVPARATI VE
EXAMPLE 1 A smal | -particle size MVA- ASA graft
CONPPRATIBE BEaMPEPar ed by first preparing a snall
parti cI e size pol y(butyl acryl ate) substrate pol ymer
b mul si p ynerlzatlon condi tions as descri bed
A sinbiigs mrgiclRitize Wﬁéﬁﬁgg@ SOPBIENBATIS I ERsF BY Tusteorpparing a

smagg’q)agﬁzgea\?ﬁge;— Sy Bty aBify126)6 sBEMaRS JAGmbN B 4nBPWRision

polymerization conditions as described in procedure 1A using a second BA portion of

4.0 pbw and a TAC #2 solution of 0.6 pbw of TAC in 5.4 pbw of BA, and then

subjecting 45 pbw of the substrate polymer to the graft emulsion polymerization
conditions described in procedure 1B. The monodisperse latex of small particle size
poly(butyl acrylate) substrate polymer was analyzed by means of multi-angle light
scattering using a Coulter LS230 particle size analyzer and determined to have a mean
particle size by volume of 111nm. The amount of unreacted TAC monomer in the
rubber latex at the end of the reaction was determined by GC analysis to be 5.98
micromoles per gram on the basis of aqueous latex, or 14.8 micromoles per gram of

unreacted TAC in the PBA dry polymer solids.
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subj ecting 45 pbw of the substrate polyner to the

graft enul sion polynerization conditions described in
w@e@eaeizex | B. The nonodi sperse | atex of snal | POEDS1006/€16988

si ze poly(butyl acrylate) substrate polynmer was

anal yzed by neans of nulti-angle Iight scattering

using a Coulter LS230 particle size analyzer and
CONPARATREIEKAMBLE 2a nean particle size by vol unme of

[1lnm The am)unt of unreact ed TAC nononer in the

rubber. | at.ex end of t reaction et ernm ned
A 13 BRRd SHEX MRS A° B0 b - SR BB By TR o
largbaaitiel®f Sl@élugﬁlyﬁadt tese IQtE) 1§ub§trﬂﬂe0rpw§€iheﬁ3 WBer the" 2muddion
unreacted TACin t A dry poly

po wri@§0W| a@/r_demm@ﬁugp@cmra ﬂ&élsym sespad BiAyportion of
- AP OF Ak LuoCORAY f ngaﬁb\p ot pﬁ&? q{l % ﬁb(vs be then

reparing a large-particle size poly acry 4t

subutisg 43 pbwpd|therpolytbhutyl iuer}éaw) silbsltmata tprym‘ﬂr it@ gid gaft emulsion
condi t.i ons as descri bed dur usi ng. a second

POLYACTIBHPR SARGROn # s rosesci 26 e PRTRogiPese Pewof
1argefpam%¢e ki%e Dofy(RRY Riry 1%; smat@ﬁay&epmgtahﬂgzéébp By¥af! of
y butyl acrylate) substrate polyner to the
mulgraalg t scatteringl yeivgi za€Codrer cbHzBG ipariclessizhe swalyped and
ogedur e 2C. _The nodls ers Iat

detﬁf%%‘%’él %)ag | cPe™Si & art%ﬁ § Gt 63( ? Xiz(bélﬁbsr{‘lll afgount of

unrgotedmx C wasoaka /e dulmer means thd eIde)ﬁ the 842@li6n g bétermined
scattering using a Coulter LS230 I?artl cle size

by Granglyds t%h@ﬁééﬂ@ﬁﬁ@fé@ﬁ PD a0 Onhgrpasis ﬁaaqpp@;séa@rc,z@r 18.5

T mexbp af

mlc%dggnge rrfglfl ﬁg%ﬁ% ted @F‘C?ex a%BIt@‘hdéyEBfg%g g&ihe reaction
was determ ned by GC anal ysis to be 6.83 m cronol es

In ther fgJloaring rexapldsasing eimpaptiveusxdnaples  thorcobfpdaents of the

oGV €8 R oS AR o b Bt i
derieednpRFA Y0 Weeighx FP Rl SR-hBl Eﬁmﬁa %ﬁﬂ 300feibhe% acrylomtrlle and
formul ati ons were as foIP/ AMSBAN, a copol

havingnprnelt ygluame grie uraye ghisbentad .c\wh@ COMCPETS \ReF G Tgites
mea@ﬁx%ﬁ%t@?»@% sy ang SaEfiogtng\Weg#tt a(?c a%%)g{)] %Sréj | 833. (ii)

havi ng a t volunme Tate vd cubit
MMASANTet emppl}pmr d@nprising esuowes wimed éd:nv%ﬂ(ﬂﬁinug@ ngeight %

SR RANTE oS ARG Bitpe T SFIRY! h PEgpLpaitagiqdand having a

mel€l @6huMROrakd 04 Qf WBbEA0 %ﬂﬁi(':ydeﬁﬂ‘ﬁetel’-’s5 &ei@ B{muﬁés measured at
acrylonitrile, and 35 weight % neth %/ nmet hacryl ate and
220¢a wising & 10 kllogram weight accordlng to ISO 1133; and (iii) MMA—ASA a

mixture of copolymers, one derived from a rubber substrate with mean particle size by

volume of about 100nm and another derived from a rubber substrate with mean
particle size by volume of about 500nm, and each comprising structural units derived
from about 32 weight % styrene, about 15 weight % acrylonitrile, about 9 weight %
methyl methacrylate, and 45 weight % butyl acrylate. Values for haze and gloss were
measured in a BYK Gardner haze-gloss meter at a 20 degree angle according to
ASTM D2457-03. Molded test specimens were subjected to color measurements in

the CIE L*a*b* space using a MacBeth 7000 instrument for color measurement.
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melt volune rate val ue of about 40 cubic centineters
per 10 m nutes neasured at 220C using a 10 kil ogram
waowrdoghe72ax8cording to |1 SO 1133; and (iii) MVA- ABAT/US2006/016988
m xture of copolyners, one derived froma rubber
substrate with nean particle size by vol une of about
| OOnm and anot her derived froma rubber substrate with
Valnesalior p&rwere|recagirgé Wa;h speculaecahpaisouexdiod msimnae sastment
n r nits, derived from about 32
model qﬂ%@é@,gP?ﬁéﬁéﬁﬂgﬁ f? hei ght %acrylonitrile,
about 9 wei ght % met hyl nethacrylate, and 45 wei ght %
EXAMBIIESS®-AYANDECOMBARESTIVGE EXAMEPEPRS 3g) 0SS wer e
neasured in a BYK Gardner haze-gloss neter at a 20
[ee ang according to ASTM D2457-03. Nbl ded_test
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3 amtBbdilgpatrb&vdl exmgent @omﬁrld@arjaspm MWIAMS& hRYWRed %ﬁﬁ?&lﬂ)er
In addition each conposition further conprised 2
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the products of conparative ex
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conprised a 75/ 25 bl end of the products
example and example, respectively.
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of exanples 1 and 2,

respectively,

m cronol es per gram TAC based on dry wei ght of

W@ odog(i by |

rubber substrate's preparation

"CEx." and

"EX_I

had | ess than 5.6

acryl ate) neasured i medi atel y af t BCT/UB®06/016988
The abbrevi ations
mean conparative exanple and exanpl e,

respectively. TABLE 4 The properties of nol ded test
TABBE#s show that conpositions of the exanples of the
invention provide higher gloss values and | ower haze
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crosslinking agent in the rubber substrate i medi at el y
after its preparation is greater than 5.6 m cronol es
Th Sigdor MRligled ; biel
cHtopiielTor ML clpdes Bl il Bfnboiors 6t HETRARBTES U he
invemtigh grovyllobigheraglos atuea ahdlwvertimze valaésuhan compaditions of the

compyEE RagPRro b Polaly e P OB RS, AFFFETANG PRy for

botP8shpsificis. ETRACHIREREirERprdpEiitics F65 mBIRISRAN iAQudd Fiinimum
nol ding tenperature is |owered for both ‘conpositions.
hazma%.le@ oANnbow RPaRIET YeEngpaNeukrky desired. The data also show

that the examples of the invention provide lower L* values, and, hence, better color

=

properties than the comparative examples, and particularly as the molding temperature
is lowered for both compositions. Typically desired properties for molded parts
include a minimum L* value, with values of about 6 or less being particularly desired

in certain embodiments such as those involving carbon black pigmented parts.
EXAMPLE 5 AND COMPARATIVE EXAMPLE 5

A composition is prepared similar to that of example 3 except that the ASA resin is
not modified with MMA and comprises a rubber substrate wherein the amount

residual crosslinking agent in the rubber substrate immediately after its preparation is
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A conposition is prepared simlar to that of exanple 4

except that the ASA resin is not nodified with MVA and
we@ewpn2Rees a rubber substrate wherein the anouPCT/US2006/016988

resi dual crosslinking agent in the rubber substrate

i medi ately after its preparation is less than 5.6

m cronol es per gram A conparative conposition is also
lessphatp Srt anigiomdlesr perogahns é ofmpaafive gempesitisa iplaksoJprepared
. that th A resin s not.nogdif) W t b a
Slm@%ﬁt’g r%%sg soqiaC r a@r °§ ﬁ%‘g‘?llc;'t 20 AR tgle t‘#e AoU i 20/ StRfled
with BRMIAual compsisds aubbg saB@rite whereihathé it S41884] cfsSlinking

imedi ately after its preparation is greater than 5.6

agent; iy BRolieReBIosytg nitamadiaely aftes titspaieparaomis wrestertthan 5.6
' i . . Vi

micRRAIESH Sy IR S0 4y AR YL o

the boehtien piayides ejthess highenelas drahel @wetowazmzy ahle, or both a

. ,conpared .to the conposition of the cgonparative .
higt R GRS oV o Oy LTINS SRBBAIHeI, Doaferibasitap of the
con%aﬁtisv@%ﬁaﬁme; Agd rfi?'a%ﬁﬁcﬁl&r”&ﬁb@diﬁfeﬁt said| grefsele fs8En as the
oth conpositions. ile the invention has been

molgling iernpesetee iahetvered Eoritedtcdmpasitisingal  enbodi nent's, it
is not intended to be limted to the details shown,

EXAVIEE Y ANIDEDMPARWITORIIB0RMPIE UDSTI LUl ons. can be

parting in any way fromthe spirit of
the present invention. As such, further nodifications
A cemposatiprn isapreprred siinitaneo ithav efiekanpleelr eicepidihacthe SESIA megin is
oCccCuL 10 .pe s skilled. in the art using no nore than
not Hiclied, S MRS o8 t§OBHPISEh ¢ PP SEPF s MPPEeHR (R gmount
resi@fall cRA¢linkM Laesit B Be PEBULVEALER iBEndMidBIy AP Rs §1|cé;p51'a_{ion is

and scope of the invention as defined by the follow ng
less dhan A migonigseparsgramed Bacemparajiys cempdsition ¢ aled prepared

simiﬂa‘?rtg iﬂﬁbsg ro? C.bﬂl WaHOE g)t(aqg%lg %regcicgpt%atrtﬁg AA (r:eesinclLsAnl 0% :mo%lified
met'hod for preparing an o
withaldiM/A iand sbdmprises-aaablydr aubditate whdréibAhe a0t reididl coisslghkang

di.sconti nuous el astonerjc phase dispersed in arigid
agefttﬁarfﬁspfrlﬁéﬁfi Wbpipale dmmgdiatedy i S cREsParationy it st tham .6
e 5 p . )
ric 1 e BEAREAGSALEA1ARE B Al o e e o
the poyeytiasy providgs itherxa higher glops ivslungrat ldveasirzonelue, or both a

G TR ARSI e
compagtve eriplerandin pRtiéinembsdiRbal sHdREfet@tRe seen as the
molcflig!g lte?nV\ge?atB%/e is lowered for both compositions.

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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(b) polynmerizing a mxture of nononmers in the presence

of the rubber substrate, at |east one of which
WOoRWweneERS3 i S sel ected fromthe group consi sti NBCDTS2006/016988

vinyl aromatic nononers and at | east one of which

nmononers is selected fromthe group consisting of

nmonoet hyl eni cal ly unsaturated nitrile nononers, and
CLA#ViSonal Iy fol l owed by (c) pol ynerizing one or nore

nononers in at | east one subsequent stage in the

prege f e ubstrate from . wWherei.n.the.
L. one&o%?er@oor e %gngﬁg’ggﬁéoﬁiﬁr i%éré/ﬁés E een%satcgg%%trﬁgnéﬁéé) resin
conpeisingt & dlifooarinidie gagomete phbst dingeroéd (£l &b ahdntlophstic
aryl - (nmeth)acryl ate nononers; wherein the anmunt of
Phagg, hetera gt d¢ask & ROsHOTh §T HieFigidy Baamonlangici Rhashés giafipéro the
s : j .ess than 5.6 m cronol es
elasper %ﬁ@?ﬁg‘“’bg@g‘g‘r%ﬁ{rﬁ% ?;St §iog'ht of the rubber
substrate. 2. The nmethod of claim1, wherein the
(a) pobearizingh ot maxterec coppiisiog at peaktywee (E3vCnplis(math)aclate
1 tS rived frombutyl .acrylate. 3. .The nethod of .
ol a4 Bt 588, O e coy iR s b Stagenically
unsatRedahonsns &b ethednbbersubiieatd foNdwemsi Sti ng of
butyl ene gl ycol diacrylate, divinyl benzene, butyl ene
l.ycol. di methacryl ate, trimnmethyl ol propane
(b) 3915{%%1% Aciiaieeof mpRgmersan jhe pipsence of dherubper substrate, at
t i ; i f .
leasﬂgﬁflhléﬁfvﬂicﬁ Iﬁo%oﬁirieﬁ‘é isyéele'azﬁ::df}?&ﬁé}tnﬂ glgl}lt/) %bn&é’cﬂ%{ @a\ﬁ?% aromatic

di al Iyl phthalate, tri l"at e,
morjogisey amliatdesst one phwhydh myrmmeraieselednal fromythagmupfconsisting

tri | od | al | .and m xt t hereof. 4. The
o e SR R o BaS SR bS5
initially conprises a rubber substrate with particles

(o) pelysetigidg fomenot hfor@ MOGHONERNSh St (188t Ghe Subkequbiitest@de in the
parti¢cles sizes with at | east two nean particle size
presgce; P (SR rebher vt ey &).zwherein thepgne o wawa mpnomers

Com?%ﬂe%.oﬁlgﬁg&%gnéﬁ%el% & ffcfn? %@gl%\%ﬁ 34 r[%’%taéa%n)alkyl-

thod of claim4 erern
and etyh<{methpaciyatp maseniers;t i al |y conpri ses a rubber
substrate with two nean particle size distributions by
ch ikn_a range qf .between about 80nm and about
whelel WEarGI50 of Bnadi B8 B0 ik AR R e, 2 oS P Guirate
beford1step@h) RItdsCthih 8Feme@GMOles or e based dn_othélk@l%'bve@t of the
percent by weight, based on the total weight of the

rubbgssibsuaen;
2. The method of claim 1, wherein the rubber substrate comprises a polymer

having structural units derived from butyl acrylate.

3. The method of claim 1, wherein the polyethylenically unsaturated monomer is
selected from the group consisting of butylene glycol diacrylate, divinyl benzene,
butylene glycol dimethacrylate, trimethylolpropane tri(meth)acrylate, allyl
methacrylate, diallyl methacrylate, diallyl maleate, diallyl fumarate, diallyl phthalate,
triallyl methacrylate, triallyl isocyanurate, triallyl cyanurate, the acrylate of

tricyclodecenylalcohol and mixtures thereof.
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7. The nmethod of claim1l1l, wherein the m xture of
mononers in step (b) conprises styrene and

waeooghizneiril e, or al pha-nethyl styrene and  PCT/US2006/016988
acrylonitrile or a mxture of styrene, al pha-nethyl
styrene and acrylonitrile. 8. The nethod of claim7,
wherein the wt/wt. ratio of styrene, al pha-nethyl

4. st yFrenaethod mif daimel t Whereinf ﬂlbmlaktmmémphasbllmtliaﬂy icﬁm@rlses a

f b b 1.5:1 apd about 4.
rubtf (e Ve PGS Qblegiei droig B¢ eEPiheorsisine fifen AREWER of
partﬂ,flescélﬁésmv%h AMBARI throl BRad Gartfele? kb l@fﬂtﬂb@e%s and a broad size
-(nmeth)acryl ate nononer conprises net

dlstn’emtmdraymmruciqs raffgiag iresibo ffomf abolei(nangto ahlmat 009Pnnhe
nmonomer is a mxture further conprising at Ieast one

5. vi nPﬂe 2k @Hﬁt ﬂ}?lnﬁ) n&/flerel]nzthe éqz?suﬂ? n:tﬁha%g m1t1a l}l cgmgng?s a

wherein I’TDHOITEF 'S a mxt

rubbee aabstranewith myb Iﬁd&r‘pﬁmde giz8 alistribwiivths dly doﬁiﬁﬁé efubEin a range
non oet %ulfenl cal y uns turated nitrile nmononer. 13. The
of bryasBAbAHt S0nmy; and e P8 n the wt./wt. ratio of

nmet hyl net hacryl ate to the total of vi nyl aromatic

6. MOMREEmeadd SoBaRk Y| ehbeRl the Hgﬂaméhﬁéggstw fﬁl’idsla ecomprlses
nonomer is in a range of between about about

aboyt: 3, tp4aboqttA9 perechblbly weight, dasadi@ thowsaleieighttef thmASAgesins
a mxture further conprising styrene and

7. ac rﬂleoﬂiettl{odl ﬁf cf’c?m Tbsvﬂc},g%‘rgoﬁeoﬁmﬁh%i g}sk‘lonolfnetrp Sh step (b)

conprising t I NI ng resin wt

contprigésdstyteae nnfl mylomuﬁihaee ajphepacthyl stirefe @0 adchflenitrile or a
. pol yperi zat st 16. The met hod of claim 15,
mixgRE PR e Rt R HAT OB Se | o a
styreneacrylonitrile copolyner. 17. The nethod of

8. Cl atHy hethoWhsr @hith tNeyvleth dhd RRIWR LS tdrCstRBAS ealbl?a ﬁethyl
styreneacrylonitrile- nethyl nethacryl ate copol yne

styrqrg, orTeéxtist theigobfo e¢ralomitiib;, isvinen winge toff detwegnchbout 1. 5 1 and
aboﬁthfi nopl asti ¢ phase separately prepared is conbi ned at
evel of between about 30 wt. % and about 80 wt. %
based on the wei ght of the ASA resin.
o. The method of claim 1, comprising step (c).

10.  The method of claim 9, wherein the (C;-Cjp)alkyl- and aryl-(meth)acrylate

monomer comprises methyl methacrylate.

11.  The method of claim 9, wherein the monomer is a mixture further comprising

at least one vinyl aromatic monomer.

12. The method of claim 9, wherein the monomer is a mixture further comprising
at least one vinyl aromatic monomer and at least one monoethylenically unsaturated

nitrile monomer.

13. The method of claim 10, wherein the wt./wt. ratio of methyl methacrylate 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.
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19. The nmethod of claim 1, wherein the anount of
unreact ed crosslinking agent remaining in the rubber

waostizaee is | ess than 4.0 micronol es per grapeT/BS2006/016988
The method of claim1, wherein the anbunt of unreacted
crosslinking agent remamining in the rubber substrate
represents |l ess than about 4 mcronoles reactive

14. et IBHeanetbod ohdtimoh@| whereipelie moaomerfis awhkare Subhet c@bhprising
Zl.wﬁn acrylic-styrene-acrylonitrile resin made by the

SUyreRs cf‘CBgo fl$m 1. 22. An article conprising the
acrylic-styrene-acrylonitrile resin of claim2l. 23.

15. An Bfel Mkih6d BF YOI ARE1 2fuiheP Bbinptitifig RS biep HEARnMNihPehe ASA
nmethod of claim9. 24. An article conprising the

resip gt rigid Sepmeplasticathasopricpared & 3 eeparatopolpmgiizatipg steps. A
met hod for preparing a nethyl nethacryl ate-nodified

6 S0 ELAEY RS R M P rATRAL B, P e

acryl@sirile ofpodymkérscont i nuous el ast oneri ¢ phase di spersed
inarigid thernoplastic phase, wherein at |east a

ion of the rigjd ther. | ast j hase is . grafted to
17. P sy Befod of FimOLE S afe BatbeBaditns gl & Sutche
acryQbnifrA-nfealyy Rk aetylie BopBlychey. € conprising butyl
acrylate and at |east one crosslinking agent

corﬁi sing gﬂpol yet hyl eni cal | y unsaturated nonomer to
18. £ orlhet ethpd feslaign dos médiceein fthe rigige éhaproplgytic phase separately

preﬂa%%% WRbibidad af B 1L ?PB&E\?/@&F St ab bR, %%lal%{b?ﬁt]"’?gf%g a%,eoased

nomer m xture of styrene and acrylon
on th¢ weight of the IAS A resam. r ange of bet ween about 2:1 and
about 3:1; wherein the amount of unreacted

crasslinki agent. remai .ni in the.rubber, substrate
19. pe fiEmEnad Of et 1| aeipy e aimount Bt pgagied Sipeslining ggent
remBiaifpin @k fubBerdulstiid BNéssPhard N miibloRRes P sianat €. 26.

The nethod of claim 25, further conprising the step of

pol ymeri zing _in a second stage in the presence of the
20. ¢ ypihermethad ©f sladms b.orhqren, the apount pleuypacied, progeinking agent

rem&ning! &nﬂﬂterﬂlbﬁer?ﬁ%%tﬁé q%{é{%{%&gﬁg ﬁlaﬁta\?ﬁoum ShRtdSkY E&nge

and acrylonitrile are In a . . ratiroin
ethylemgytnotionadityese grah ofitubbebsubstaatd. about 4:1, and the
w./w. ratio of nethyl nethacrylate to the total of

21. St wgc?yl?cr-]s yraeﬁé- cl:r(})lpointit;iilé r%siinsmail(ﬂ: b%l hé xr'}%ﬁlo%fof %Falir\ﬁlel(? :
22.  An article comprising the acrylic-styrene-acrylonitrile resin of claim 21.
23.  An acrylic-styrene-acrylonitrile resin made by the method of claim 9.
24.  An article comprising the acrylic-styrene-acrylonitrile resin of claim 23.

25. A method for preparing a  methyl  methacrylate-modified
acrylic/styrene/acrylonitrile resin comprising about 35 to about 80 wt.% based on the
total weight of the resin of a discontinuous elastomeric phase dispersed in a rigid
thermoplastic phase, wherein at least a portion of the rigid thermoplastic phase is

grafted to the elastomeric phase, which comprises the steps of:
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about 3:1 and about 1:3; 27. The nethod of claim 25,
wherein the polyethylenically unsaturated nononmer is
w@edoea2eeB from t he group consisting of butyl eneCUYM06/016988
di acryl ate, divinyl benzene, butylene glyco
di met hacryl ate, trinethyl ol propane tri(nmeth)acrylate,
allyl nmethacrylate, diallyl nethacrylate, diallyl
(a) pallymtiei,ngcb’. aiixty.te f:dzmpmﬁhg Jbutlil akiyjdte phd b lledse oné rera@klinkting
acr.yl at e, soc anurate, trial
sgerd, sHAPHTRE 1§ MONRTAINO R REGE | DURGBHY 8] Boofhea fipber
subdtiard, Yo leswddngr eof . 28. The method of claim 25, further
conprising the step of conbining the ASAresin with
id thernopl astic phase prepared in a separate
(b) p@?ywﬁékzugam 8¢ Bresgnce 2. tIWh@bg@r Higtraie, @l mppeme; mixture of
e [ Y
styrmec{rgfr X é§’19§}t@%ﬁ%q \Mgﬁ\]t nﬁﬂl)lqtzée %e?@ff)tgett\&gfgﬁg atug gtl %;61 about
31m¢ % and about 80 wt. % based on the weight of the
ASA resin.30. The nmethod of claim 28, wherein the

ri.gid thernopl astic phase CO rises at. least o
whefgif e SiPCUT IR apigc e BHT R IASE BART EamaigE i Jiogbber substrate

befdté ¥tepN®) &Cle¥d @ah (5.4 hBcro/RRs R lor@f Based on the dry welght of the
styrene-acrylonitrile-nethyl rret hacryl ate copol yner.

rubl®y substigst di ng conposi tion conprising an
acrylic-styrene-acrylonitrile (ASA) resin conprising a
di n rsed

26. Chen o Be BT SyT0S Riie: RUADASHE IR 2000t Polpyind ip o

seccmdgstaget imehﬂmnd:samtd of theasbbdrsustedi¢ &dnt (b)t bemxture of styrene,

| a wherei n the thernopl asti ¢ .phase

acrs NS SR e PR i ¥ ETHB TG Pt pndades Geloyed
in a\WtOWk. 6O TR fa?l?Efo‘Qé’t%%en Mok 8351 aRboRPAAShiVing %qaft |r¥t10

unsat ur at ed ni | e mononers, and optionally at |east
of myileyl (n@thactvdytg |tk (He-totahdf stynghe @mrbadirylamtlyleas & aomgeref between

| astonmeric phase is derived froma rubber

abo%%%@a lgeougé%"prl sing structural units derived from at

| east one (Cl-Cl2)al kyl (neth)acryl ate nononer and at
27. | edlite mehod b skl A5, nierdetie mdygliylsiicdlyaunsaturated mongmer
. ol hyl eni cal | y unsaturated nononer; and wherein the
is sflgpBE oty B save Ce%%xn.gs%fiqt sae gl dagyhice dripyldsnggme,
butﬂéHee aGiRel Crﬁ%@ﬁb%la@ aﬂﬁﬁ\%thﬁ@%)r(q{aﬁg‘ Ofri(fnld Elgz?c‘i‘ylate allyl

substrate based on the ru
metbmﬂaﬁeaﬂellblemoﬂ@crglam tduaﬂg'l nsﬂzeateTIdmllyb Futhargtec dimplpk phthalate,

trlal?yl %ne%acr}?lé’tb, rlafl?l' r}scgcggmrrgtte)berna ulbséy[arai‘&r%tec OfR' Ia%le ?ate of

tricyclodecenylalcohol and mixtures thereof.

28.  The method of claim 25, further comprising the step of combining the ASA

resin with rigid thermoplastic phase prepared in a separate polymerization step.

29.  The method of claim 28, wherein the rigid thermoplastic phase separately
prepared is combined at a level of between about 30 wt. % and about 80 wt. % based

on the weight of the ASA resin.
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a polynmer having structural units derived from butyl
acrylate. 33. The nol di ng conposition of claim 31,
wob@sa21223 he pol yet hyl eni cal |y unsat urat ed nmoNPCOEDS1086/016988
sel ected fromthe group consisting of butylene glycol
di acryl ate, divinyl benzene, butylene glycol
di net hacryl ate, trinethyl ol propane tri(nmeth)acryl ate,
30. al 1'The methhd of \clame?8, d;i/l&lrd:iylthafrﬂghhﬁlbgmqﬂas,tlccblmhd yomprises at
mal eat e di al | ht hal ate, triallyl

leasﬁe?l??aé?%réatlesegq?%u ?f;latt@ocgﬂ?% r%?f‘@g tg.jof| piyfene-acrylonitrile

cop6lyafeybad & eh&lﬁcx?ﬁfn)‘thi’é—ﬁle@lfyl IeitarGlRdlesRthal cohol and
m Xt ur es er eo 34. The ' nol di n§g conposition of claim

31, wherein the rigid thernoplastic phase co;ﬁgl ses at
31. | edst MEKEEEPBPPHHOR clomprisHIZs ABMCtis-Siyronpaaplositsle (4SA)

rean oﬁ‘%ﬁ{lglﬁgcr y éh?@ﬁcfu{s' bt ?rgé?fél ﬁfﬁ?&{] ?é@fe 1(131 acrcl) thermoplastlc

pha&&‘; w%@nrwllehsng oot of theongmlf ﬂlehﬁmpias’ﬁi:b ph&b@ﬁﬁgfaft‘eﬂ&o the
nmount of unreacted crosslinking agent remaining.in
elasfl{Benc e ViFERT 3 BOTRRREEANESt GURPTISRE HISeL Units derived

fron‘}ﬁt h@Rk %}ﬂ %ﬁﬁﬁdtféem&{d?ﬁ{éreﬁ' IEasft BRS tHoRB&h IEﬂlcﬁg urﬁ%@lﬁted
rubber substrate, based on the dry welght

mtrléfu pmeas, lbad optonpllyf ati lgst 086, (CTiEh, )iyl ang aphfroghlacyinte
| 31, ..f | sSin t _one r
ol U BGRB8 BT Bl R
con@@ﬂstﬁ@s §taicturals Uyite el vaD e ras 184xd cﬁl@pmly@E)'aﬂ(yl(meth) acrylate
ha- rret hyl styrene), SAN, ABS,
morr%'il%i( ﬁ%ff l5ag) one piosslinking Agentc spEPYisEEse polyethylenically
unsﬁQ}aYéd”EfoBXﬁlefm Whktedd @he GORL! HBE zﬁT gcg)é'%p\fggseﬁé'sg it 5.6

l'east one vinyl aromatic nonomer E
micrmmaes diyineercesall drysshnlgag apert per gnatrr of mbbarsabsrate basdd @h the

_lea e acr onmer; MVASAN copol yner;
dly%’(?}:%#?ﬁ@%&bg’g lbDéH fiﬂrggr Wt one vinyl aromatic
nonomer, at | east one nonoethyl enically unsaturated

32. ni tTiel rﬁolfrmgmﬁrposmaﬂ ofclai @I waBR T &LBBeH SubERAR @mprises
styrene/acrylonitrilel Nphenyl mal ei m de copol yner;

2 poRyRey Wpviestiyelra) sty dested dromphaty! adatgi nyl  ar omat i c
nonomer, at | east one nonoethyl enically unsaturated

33. Ni tyel ‘?nd'IQﬁig 'T%Bm 8ot of @25 O ?ml:l]%inc tfE hﬁ&’i&/étlﬂggnically

nononer sty ene/ acrylonitrife el ¢ annhydr
unsawatsidy memoms?7 .is Tetected| fiony tlumrgmmp tcboistofg of diutyldde, glycol

. further c I Sing .an .addit fromthe grou
dlachéﬁtg! S.lyﬁgfr%cn%e&eo rt&ﬁﬂgne 0%}3 a%naﬁ?é gatei Jﬁlmeggﬁ]@gl:opgne
tri(m8étafaLtyla& " sllyl f inklRESlate, diallyl methacrylate, diallyl maleate, diallyl
fumarate, diallyl phthalate, triallyl methacrylate, triallyl isocyanurate, triallyl

cyanurate, the acrylate of tricyclodecenylalcohol and mixtures thereof.

34.  The molding composition of claim 31, wherein the rigid thermoplastic phase
comprises at least one material selected from the group consisting of styrene-

acrylonitrile copolymer and styrene-acrylonitrile-methyl methacrylate copolymer.

35.  The molding composition of claim 31, wherein the amount of unreacted

crosslinking agent remaining in the rubber substrate represents less than about 4
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and m xtures thereof. 38. A nolded article prepared
fromthe conposition of claim 31, having either a

wo owefi2i22ad ue for haze or a higher value for gl PEEUS®06/016988
nmeasured according to ASTM D2457-03 when conpared to
t he val ues obtained for a nolded article conprising
the sane conposition except derived from a rubber

micserpeles eaetiveaiiprlenit fgncgonatty pet gram o rgbbar @ubﬂmtaltt]ee bzqcad ron the
[ t I | ki agent, based on the dry
dry \%? ?%PI%? P%ﬁg%hsglg?tﬁ%%g‘?éogeu%gﬁ%& e before grafting. 39. A

nol ded article prepared fromthe conposition of claim
36. 34, Theambliinge tothpssitior ofvelaind &1y €urfieh apeisRe A 1BisgBRE resin

I f | o as, measyred according to ASTM D2457-03
Sele\\éka‘?é %@B ?Iib%%&?ﬂlsf’?@nﬁ%ﬂ% é?% @@?ﬁé@’@ﬁﬂﬁ% Polysstess, Fhirepig polymers
, . i bl :
B 2 e D A PO SR by AE s

anquppbmmr&gquby{me@ryanpuha@&lateégdcmpo@anéré rderimed dentyt least one
Vin;é %gc%?l?t??gr_ng&%lgf Y 105 %lhuta n%cnogt?l?lelrn%g }? lrlnssaltjut%gtteﬁ %gtglebn%lgorrger,
and at least one (meth)acrylate monomer; MMASAN copolymer; copolymers derived
from at least one vinyl aromatic monomer, at least one monoethylenically unsaturated
nitrile monomer, and at least one maleimide monomer:; styrene/acrylonitrile/N-
phenylmaleimide copolymer; copolymers derived from at least one vinyl aromatic
monomer, at least one monoethylenically unsaturated nitrile monomer, and at least

one maleic anhydride monomer; and styrene/acrylonitrile/maleic anhydride

copolymer.

37.  The molding composition of claim 31, further comprising an additive selected
from the group consisting of colorants, dyes, pigments, lubricants, stabilizers, fillers

and mixtures thereof.

38. A molded article prepared from the composition of claim 31, having either a
lower value for haze or a higher value for gloss as measured according to ASTM
D2457-03 when compared to the values obtained for a molded article comprising the
same composition except derived from a rubber substrate comprising greater than 5.6
micromoles per gram unreacted crosslinking agent, based on the dry weight of the

rubber substrate before grafting.

39. A molded article prepared from the composition of claim 34, having either a
lower value for haze or a higher value for gloss as measured according to ASTM
D2457-03 when compared to the values obtained for a molded article comprising the
same composition except derived from a rubber substrate comprising greater than 5.6
micromoles per gram unreacted crosslinking agent, based on the dry weight of the

rubber substrate before grafting.
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