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*.Technical Field The present i nvent| r ct 2 J
t her nopl astic resin conposition, nore particularly t ow gI 0SS

t her mopl astic resin conposition that exhibits resi stance to heat arf®
| npact . .1- Background 5
Conpositions that conprise an acrylonitrile-butadi ene-styrene resin

Glots  are known.  ESRGHOSSARKIOPERSTICRESTE Ll hosBHcHE SgﬁgM -

An acrylonitrile-butadi ene-styrene conposition-that provides | ow gl oss,

hi gh heat resistance and hi gh inpact resistance is desired. IPDSJ
Summary of the Invention 10 In a first aspect, the present inven&¥f@n
is directed to a thernoplastic resin - conposi'tion that conprises, based
on 100 parts by weight of the resin conposition, a mxture of:

(a) from55 parts by weight to 98.5 parts by weight of a rubber nodified

t her mopl astic resin conprising a discqn I nu | ast oneri ¢ phase di spersed
in a 15 continuous r|g|d thernDpIastr@gﬁﬁggif—ahereln at least a portion

of the rigid t.her no astlcghaseé“ hem ca grafted to the
el astoneric phase; 1h€ present invepgon s cirested to,a the ‘é&w t!fnf“%‘b@@?ﬁﬂﬁ?& by

wei ght of a génofdpattcidrly to a low gloss thermoplastic resin composmon that exhibits

resistance to heat and impact.
Background
5 Compositions that comprise an acryloniu'ﬂe-butaciiene-styrene resin, a

polycarbonate resin and a gel copolymer and that exhibit reduced surface gloss
are known, see, for example, US 5,336,701 and US 5,580,924.

An "a"cr'ylonih'ile-butadiene-styrene composition that provides low gloss,
high heat resistance and high impact resistance is desired.

Summary of the Invention

10 In a first aspect, the present invention is directed to a thermoplastic resin
composition that comprises, based on 100 parts by weight of the resin
. composition, a mixture of:

(a) from 55 parts by weight to 98.5 parts by weight of a rubber modified

thermoplastic resin comprising a discontinuous elastomeric phase dispersed in a

15  continuous rigid thermoplastic phase, wherein at least a portion of the rigid
thermoplastic phase is chemically grafted to the elastomeric phase,

(b) from 0.5 parts by weight to 15 parts by weight of a gel copolymer;

(c) from 0.5 parts by weight to 15 parts by weight of an epihalohydrin
polymer; and



“

(c) fromO0.5 parts by weight to 15 parts by wei ght of an epi hal ohydrin
pol yner; and -2-

(d) fromO0.5 parts by weight to 15 parts by weight of a (neth)acrvlate

pol yner. The conposition of the present 1 nvention exhibits

I nproved fl ow properties, that is, _%_educed viscosity, conpared to
anal ogous conpositions that 5 conprise rubber nodified thernoplastic
resin and gel cogai/}/rger, Jbut that |ack t he_epi hal ohydrin pol ymer and
(nmeth)acrylate p m OonBarie by sweeht e 15 parts Bipweight 6h adimathlacilateent

i nvention. Thaym@pposition of the present invention is suitable for
use as a noldi %g conpound for nmaking thernoplastic articles that

exhi bit | ow gl ossg,hi regi sta nd. i .Qve ltiaxial inpact 10
per f or mance, corrpSIZahreecng‘ﬁ gﬁﬁ“c?’ism#a}gg?e?%nﬁéﬁg §éog§ﬂ§wfﬂ’6¢,gﬁﬂ5{at

conprise a rpdopertiespthiat iigdetiicdnviptadityj cormpated tanthaliious @BAIPSERIons ikt t hat
| ack . the epi hal ohydrin pol ymer and (neth)acrylate pol yner conponents
of the ° 3 FERbepmadilied thesmoplastig segin and gel copolymer, but that lagkc ond

aspect, the e ' At | | | e 1 her nppl.asti c
article, corr‘g{ei gﬁ%ldg} %ﬂ)%t kj’?@z{cﬁs{ ghérlu %ﬁ)“%‘/&?ﬁgéﬂﬁq‘*& ?r%rﬁf’%%eﬂr{% of 'the

rfasi n, said ¢thpmitémdf tha—:-gresdsm. rimaitagtimdaﬂhpqsgﬁﬁﬁbfﬁi eaexgiiﬁcgfﬁh dnnuous
el astoneric ase dispersed in continuoys, rigid thernop]astic_phase,

wher ei n géﬁ"“ﬁ@&é?‘pﬁsepﬁ? m&% compaung; far Fﬁ&‘%ﬁ}eﬁ‘ﬁ’l’@sﬁﬁﬁ%ﬁjﬁ%ﬁhﬂt

chem cal | y géaibiedidw : t e P €; Lgi : r, an
epi hal ohi/dri n copol yne#mgsﬁdt%ghzg&é?net ;dé%‘rey at eunpgﬁ%ngrgmgﬁh‘gpwﬁégp The
mol ded atd i cperformange, sowpaned itovanticlesnmadi froms ahalogotis compositions et

: i pEptae e 1 <

anal ogous. ar LOIEPERE S Pl adién SheranOnlenic een AR, COPSIFTIES i shat lafly gel
| b ' ' dpy |

copol yrer, tHe E?ﬂ{ﬂél@ydrﬁ? el Qv glgggénétrym’é g%mnéﬁ%mp%ﬁéﬂésa&@tﬂé’ ymer

conponents of the article of the I nvent’ on.
Det ai | ed Des€9mpesitianof thepresentdnvérdion.

.

" In a sécond aspect, the present invention is directed to a molded
15 thermoplastic article, comprising a mixture of a rubber modified thermoplastic
resin, said rubber modified thermoplastic resin comprising a discontinuous
elastomeric phase dispersed in a continuous rigid thermoplastic phase, wherein
at least a portion of the rigid thermoplastic phase is chemically grafted to the
elastomeric phase, a rigid gel copolymer, an epihalohydrin copolymer and a

20 - (meth)acrylate polymer.

The molded article of the present invention exhibits low gloss, high heat
resistance and improved multiaxial impact performance, compared to an
analogous article comprising a rubber modified thermoplastic resin and gel
copolymer, but lacking the epihalohydrin polymer and (meth)acrylate polymer

25  components of the article of the present invention.

Detailed Description of the Invention

In a preferred embodiment, the composition of the present invention

comprises from 60 to 98 parts by weight (“pbw"), more preferably from 70 to 96



1._In a preferred enbodi ment, the conposition of the present invention
conprises from60 to 98 parts by weight ("pbw'), nore preferably from70 to
96 - 3- pbw, of the
rubber nodified thernoplastic resin, from1l to 10 pbw, nore preferably
from2 to 8 pbw, of the rigid acrylonitrile gel copolyner, from1l to 10
pbw, nore preferably from2 to 8 pbw, of tkhe epihal ohydrin copol yner and
from1l to 10 pbw, nore preferably from1l to 6 pbw, of the-ineth)acrylate 5

pol ymer. pupberthd/brlibbee enddifiedapesadplastie sésin, from 1 to 10 phe, mdrber
nodi fied thernoplastic resin of the present invention conprises a
di sconti nuous Riefrablydrom %Hu8 ebui gﬁﬁresreﬁdmr&eloemkig@hmgolym&émml to 10

th | ast i ' [ f g Yol Lagti
phase 10 i s chdi aupt Bidudbl fbfP PO, (T erlilotjf S0 HRE AT ©
enbodi ment, thitom 1 tor U hbiw,nmdid ipeefetdbly frorhabtto 66 1pbwi, rof cihepimethiactylate 5

to 50 pbw, nore preferably 5 to 35 pbw, still nore preferably 10 to 25
pbw, of thed el BRWEMEri c phase and from-50 to 95 pbw, nore preferably
65 to 95 pbw, still nore preferably . 75 to 90 pbw, of the rigid

t her nopl ast i c Bubker Modified(Bhermoplastic Bagini ¢ Phase Sui t abl e
materials for use as the elastoneric phase are polyners having a gl ass

transition tenperatThe xubbgt )moflifieds shermagplagticegesin ob the[ presei@ invendion

preferably | ess than or .equal to.0 [errlC and stikl.l more.prefer. y

| ess than or e§UREAP™FH 9%’\“}“@"“5 eiasmﬁgér?cefbﬁeeg‘s?ﬁrs %r‘gi‘h,cmfe'wgu Bg‘%a
pol yner is theamoplastic Phabl)whatkinoat la&targﬁﬁuheﬂtha igid tierew la%ﬁc?ﬁﬁﬁ‘e’li ng
calorinetry (heating rate 20[err]C/ m nute, | v;ﬁje det e?m’_ ned at

i nf| ecti on1Poi g ghemically grafted to| the elastomerie pbases nivori preferred embodimentothg i ¢

phase conpri ses ol . hawvi h L u ral _uni el wad 0 or
nor e nonoet hyl &R I F@’P'%ﬁ%%t%?ﬁ‘s astic rﬁ‘%ﬁ%‘#@?’?esse c%arétgd{c’f \régnpég’hral?g’g?eed
di ene NDONONET S préfefatilP 5] 16038 PBwd istl)amortSpref@aBIEI ta 08 pbid, &frthe El@tdheric
al kyl (meth)acryl at e nononers. : .

phase and from 50 to 95 pbw, more preferably 65 to 95 pbw, still more preferably

75 to 90 pbw, of the rigid thermoplastic phase.

15 (a) Elastomeric Phase

Suitable materials for use as the elastomeric phase are polymers having a
glass transition temperature ("Tg"’) of less than or equal to 25°C, more preferably
less than or equal to 0 °C, and still more preferably less than or equal to -30°C.
As referred to herein, the Tg of a polymer is the Tg value of polymer as

20 measured by differential scanning calorimetry (heating rate 20°C/minute, Tg
value determined at inflection point).

In a preferred embodiment, the elastomeric phase comprises a polymer
having structural units derived from one or more monoethylenically unsaturated
monomers selected from conjugated diene monomers, non-conjugated diene

25 monomers and (C1-C72) alkyl (meth)acrylate monomers.

Suitable conjugated diene monomers include, for example, 1,3-butadiene,
isoprene, 1,3-heptadiene, methyl-1,3-pentadiene, 2,3-dimethylbutadiene, 2-ethyl-
1,3-pentadiene, 1,3-hexadiene, 2,4-hexadiene, dichlorobutadiene,

bromobutadiene and dibromobutadiene as well as mixtures of conjugated diene



Sui t abl e conj ugated di ene nononers include, for exanple, 1, 3-butadiene,
- 1 soprene, 1, 3-heptadi ene, nethyl-1, 3-pentadi ene, 2, 3-di net hyl but adi ene,
2- et hyl - 1, 3- pent adi ene, 1, 3- hexadi ene, 2, 4- hexadi ene,

di chl or obut adi ene, br omobut adi ene and dlbronnbutadlene as well as
m xtures of conjugated diene

-4- nononers. In a preferred enbodi r?ént the conjugat ed di ene nononer

is 1, 3- but adi ene. Sui t abl e non- con at ed di ene m)noners
i ncl ude, for BWAAPIEES: Bt pyRrefssied embogigeny g Conjiga #ageﬁeﬁtw%e is 1

hexadi ene or 9{11% ?/énenorbornene 5 As used herein, the term
"(Cerr]-Cl2)a nmeans a strai ght or branched al kyI subst it uent

group havi ng from ar hon_.a . for
Scanpl o mothyl - PRI foRRogREe 8 i peRprelheisipdRde, fop erpfite ifigHaceR
propyl, pentyhortegiette, digplopentadfdng) hexadivne or phesyl norbegeye. and dodecyl,
and the t er m nol ogy (met h) acryl ate nononers” refers collectively to

acrylate mgnoners AQ ysRAchéreinh @t veral §OROPNEKS) xﬁh‘éﬂsa@s&alght or branched
(derr]- C[err]gal kyl (neth)acrylate NONONEr's i ncl ude

(Clerr]-d errplt IeﬂbStth egreundmym dramch tas12 fcarbonx ateprse pexatgtyup and

2 ety eyl G B b e p i BSov) i BEbtemybs o

anal ogs such gsepflopeftydTitk§l, Hepiyyoctyl, non ?pulaaﬁr uhaé@ aﬁamddeaya; had e at e,

propyl nethacryl ate | So- propyl net hacry 15  but met hacryl at e, hexyl
net hacryl at e, t@@@ypi t"fmeth)acylate monomers" refers gollegti ﬁ#@ambtemmm

t he el ast ri r p f H§; Hﬁﬁl
units der ﬁggd a?‘r %ggﬁg&e%n%;sg&ﬁgﬁo%ﬁ %]aﬂ?mﬁlqmm@aﬂr a% TONOREr S
sel ected fromifadadeq ea lafh“fﬁ{dhomslsuch as, fopryxamiple; ethiyleatylate,
nononer s and %_}err]agml) al (met h) acryl ate npnoners and 2(‘):bjy second

structural unitwyldesylase Wﬁﬂﬁ"ﬁhéﬂbﬁh %ﬁ'@eﬁﬂn%%ﬂ#ﬁ rethy] hexyil aselateapad

nononer s sel egjed f t e *&qu

unsat ur ated ni r| I ééﬁ'?ﬂépf@il %&tﬂ) ]3&? %gn%ngrrer ieySu ta)iz)l e

conj ugat ed meﬂﬂcqrhaenith hﬁfeﬁlacfylﬂtec ropyd ahethactybite, isepropyl snethacrylate,

(derr]- Cl%) abuyl (et h) atg npggor’rel\rs:g;e di sgl osed above.
methacrylate, hexy m crylate, crylate.

In a preferred embodiment, the elastomeric phase comprises a polymer

having first structural units derived from one or more monoethylenically
unsaturated monomers selected from conjugated diene monomers, non-
conjugated diene monomers and (C1-C12) alkyl (meth)acrylate monomers and
20 seEond structural units derived from one or more monoethylenically unsaturated
monomers selected from vinyl aromatic monomers, monoethylenically
unsaturated nitrile monomers and (Cy-Cg)olefin monomers. Suitable conjugated
diene monemers, non-conjugated diene monomers and (C3-C3p) alkyl

(meth)acrylate monomers are disclosed above.

25 Suitable vinyl aromatic monomers include, for example, styrene and
substituted styrenes having one or more alkyl, alkoxyl, hydroxyl or haio
substituent group attached to the aromatic ring, including, for example, a-methyl

styrene, p-methyl styrene, vinyl toluene, vinyl xylene, trimethyl styrene, butyl



' 25 Suitabl e vinyl aromatic nononers include, for exanple, styrene

and substituted styrenes having one or nore al kyl, al koxyl, hydroxyl
or halo substituent group attached to the aromatic ring, including,
for exanple, [err]-nethyl styrene, p-nethyl styrene, vinyl toluene,
vinyl xylene, trinethyl styrene, butyl

-5- styrene, chlorostyrene, dichloro®tyrene, bronostyrene,

p- hydr oxyst yrene, nmet hoxystyrene and vi nyl -substituted condensed
aromatic ring ssyrepet uekdorosturehe, dichlasostymrene e xaromastyreney | p-hegitoxystyess,

vinyl anthracene, as well as m'xiure of i arqQmati c nononers. 5

: |
As used her ei HTCCREYTETSRe aitbHY 'ﬂgﬁ?sgﬂi‘t&%C'PgX%QﬁEP%ga TRgStucgres, such
nDNONer "  meanSaspforagifipls Wﬁﬂ?ﬂﬁlﬂ&ﬁ? vi Pﬁhﬂ?&eﬁeﬁés@%lﬁasnx{rﬂ lude§ 0B per

nol ecul e and a single site of ethylenic unsaturation per nolecule an

I ncl udes, arpmatigxaensimersacryl onitrile, methacrylonitrile~ [err]-chloro
acrylonitrile, fumaronitrile. As used herein, the term
"(C2-derr]yol ef i n Apnoset sherepanshe teomp Jmshokthylérdvallyy dirisatardtedo @ngiar bon

atoms per nol ecul e and havin jngle site of ., ethylenic unsaturation

a . C.
per nol ecul e. BEPPRSF e™ERDS éFY‘]i)Ccﬂ%FWﬂﬁ’Dﬂ@ﬁﬁ@“ql% gkngle nitrile gropp per
exanpl e, et hyl inols 5 . In a
RBfeculy ARERSingle Bl BF Ethy%tﬁ'gg gﬁgﬂgﬁn{)aﬁagggépﬁglﬁ]cﬁs and includes,

preferred enbodi nent, the elastoneric 00

percent by wei fpnexéthpie)égrylonitile shethatrylalitrile,id-chldss actglbnitiitd Rafgroitri®r €
15 conjugated di ene nononers and fromO to 40 wt % second structural units

derived from one orAswmsed hersnEthe tegh eCedgjolemn ﬂ%@&%ﬂ&ﬂ@&&@
and m)noetﬂﬁl eBi cally ungsaturated nitrile nononers, such as, for exanple, a

but adi ene Wipgefrom,2 toy8 cathasy atems per qaplerylaeand havingr y Isingle rsitecof
but adi : r enes ienes | o0 i | yoer.. . 20
T an ol ter nar s agRnidndeia R MbBRUET S AGHK EOCHbleR R ihriude,

structural uni fos edamiples étiylews, prapepe, Tbutened-péritené hepteneal kyl acryl ate
-mononers. In a nore highly preferred enbodi nent, the rubbery polyneric

substrate conprisesin a prefefedh tbddimbaf) the %lssterHedis phhse rhSridR R b0 fPM
one or m)re(Cgerr]-C[err])quyI '
00 percent by weight (“wt%") first structural units derived from one or more
15 conjugated diene monomers and from 0 to 40 wt% second structural units
derived from one or more monomers selected from vinyl aromatic monomers
and monoethylenically unsaturated nitrile monomers, such as, for example, a
butadiene homopolymer, a styrene-butadiene copolymer, an acrylonitrile-

butadiene copolymer or a styrene-butadiene-acrylonitrile copolymer.

20 In an alternative preferred embodiment, the elastomeric phase comprises
structural units derived from one or more (C3-C12)alkyl acrylate monomers. In
a more highly preferred embodiment, the rubbery polymeric substrate comprises
from 40 to 100 wt% structural units derived from one or more (C1-C12)alkyl
acrylate monomers, more preferably from one or more monomers selected from
25  ethyl acrylate, butyl acrylate and n-hexyl acrylate.

The elastomeric phase may, optionally, further comprise a minor amount,
for example, up to 5 wt% of structural units derived from a polyethylenically

unsaturated “crosslinking” monomer, for example, butylene diacrylate, divinyl



!aCryI ate nononers, nore preferably fromone or nore nononers selected from
25 ethyl acrylate, butyl acrylate and n-hexyl acrylate. - The
el astoneri ¢ phase may, optionally, further conprise a m nor anount,

for exanple, up to 5 W% of structural units derived froma

pol yet hyl eni cal |y unsat urated "crosslinking" nononmer, for exanple,
butyl ene di acryl ate, divinyl -6- '
- 6- benzene, butene diol dinethacrylate, trinethylol propane

tri (met h) acrylkengenendutene dind dlimethsicnylateh drimethlolpooganehtyi(methadriylate. As

unsat ur at ed"” ans Vi two _ar. re st f hyl eni ¢, unsat.ur ation
per nol ecul e. B hé}g f e fﬁ!gne|pg;xe(§ﬁﬂ?plga@¥]g§‘§a%5§,t?5pgpﬁrguﬁvg% tWo Phose
enbodi ment s Whabsd diteb of & mﬁdﬁy@am@ﬁoﬂp&ﬁm@émme el astoneri c phase are

derived from alkyl nmet h) acryl at e nononers, further conprise a m nor

anount, for exanpl eghelUfladtBmeric pl'és@”n%l)‘?f apfiul&dy R thédRi drabStBirenRIwheRih a
pol yet hyl eni cally unsaturated "graftlinking" nononer. Suitable

graftlinki rfg ntbrostusturalc|undts tdfodhe elastommrisngphasé aeten dexiviedr Storsi tabkydf
ethylenic unsaturaiion with a reagtj,vity simlar.to 10 t of the

ronoet hyl ent caFIRARRS P ai RS BIRASE cPRBIRRRA FEITE Bt B eFble: up to
substrate or sEPREB! oft Sricule’ ixiedl ddithed FRGANE pblyRtifeédllyl RiNstturated

unsaturation with arelative reactivity that is substanfially
di fferent froni gafflinking{ hanonomerppn§uiteble e graftiinking nmenomerse dnglsdentirasef r om

whi ch the el as | [ . I} first. site reacts
during synt hes{ﬂ%ﬁ@ﬁeﬁ%ég{%ﬁﬁee f%ﬁ?&éﬁgﬁgﬁgﬁ%ﬁé%ﬁgﬁéwmﬂo
avai |l abl e 1@r {rat of thervhoethylenitally dirlsheiratet !ﬁ@ﬂ&h&l@ﬁt&ﬁ%ﬁi&ﬁlﬂﬁ&t&}:ecﬁvef or
exanpl e, during synthesis of the rigid thernoplastic phase. Suitable

graftlinki ng neHRsHaieOr Supersateris desivedmnd a seeand site pf ethylenie unsatyration

mal eat e, sdval | . I!{f of er odj t,
the el astoneri gﬁ%hgséh??;%g‘%ég%@tyaq%%ﬁss sZ'V(B’Staé.lrm ?%%{eg%"%yfﬁesg} ;ig%)tl g)rflnﬁ% t he
presence of a hictwettylérdedlly dnsatraced m‘oﬁbn&xﬁfmh‘?ﬁhic_h the élastomerit tphabeis
initiator, an Qrganjic peroxide initiator, a persulfate initiator or a

redox initiato eewi %ﬁ%ﬁh@ #itg peacts during meéﬁ‘s@lwoxae%ah#e and
transfer agent g, iEXARbR ; R=Yele) g&?ﬂ, I ;
formparticles oﬁ‘segfg%%gérremrel C b fo?%ﬁéﬁ%kﬁgﬁ?ﬁgﬁ&#fn a 5re e?{r%haﬂlc}r@’
enbodi ment, théreexammple, dudiygresynttesispaf tthel rigid thermoplastic phase. Suitable

graftlinking monomers include, for example, allyl methacrylate, diallyl maleate,

triallyl cyanurate.

In a preferred embodiment, the elastomeric pf\ase is made by aqueous

20 emulsion polymerization in the presence of a free radical initiator, for example,
an azonitrile initiator, an organic peroxide initiator, a persulfate initiator or a
redox initiator system, and, optionally, in the presence of a chain transfer agent,

for example, an alkyl mercaptan and coagulated to form particles of elastomeric
phase material. In a preferred embodiment, the emulsion polymerized particles

25 of elastomeric phase material have a weight average puﬁde size of 50 to 800
nanometers (“nm”), more preferably, of from 100 to 500 nm, as measured by

light transmission. The size of emulsion polymerized elastomeric particles may
optionally be increased by mechanical or chemical agglomeration of the

emulsion polymerized particles, according to known techniques.



: 25 of elastomeric phase material have a weight average particle size of 50

“to 800 nanoneters ("nm'), nore preferably, of from 100 to 500 nm as
measur ed by |l ight transm ssion. The size of enul sion polynerized
el astoneric particles may optionally be increased by nechani cal or
chem cal aggl oneration of the enul si on pol ynerized particles,
according to known techni ques. -
-7- (b) Ri gi d Thernopl asti ¢ Phase The rigid
t her mopl asti C(]g)esi RigihmrﬁB {iSPRag@Ne Or nore thernoplastic pol yners
and exhibits a ‘Tg of greater”than ZSSFerr]C, preferably greater than or

equal to 90[ e ter than or e | .to
100[err]C. 5 hé ﬁgﬁﬂ‘gh pre é@ggegﬁ%g\géﬁg%ﬁ?ﬂ%%goqei odi ‘8°{%§WRB§$§§M C
phase conpri se®lyimers andaadhibitra Dg ofigrehtet Wigh 25°C, Wﬁabf%r@a@?ﬁiﬂ?%r%c@%?h
havi ng structural units derfved from one or nore nonhoners sel ected
from the groupe &8 sand pyen mprg preferably greater thamjaxiequhl to180%0.acr yl at e
nononers, vinyl aromatic nononers and nonoet hyl eni cal | y unsat ur at ed
nitrile noRomers. Isw pedfemed @ebadimehterthg yrigid ythedfioplastit phaser sompfses a
nononers, vinyl,aromati c_nononers and nobnoet Ieni%lc%, unsat ur at ed
Ing &

nitrile monomFPYHFL OF R BUXtre of §Wo,oL MRFe R s Hugturah units -

el astoneri ¢ phigived from one or moremandthetd! stleted €6 &'E;Etuq fgﬁ .
t her nopl asti c é)hase conpri sersmo ¢ x(.;ne or nore ﬁnﬁem{:l C po %/ére .
Sui t abl e vi nylCi2akyk | dmeth)eerylate armonsmershosinylonpromatiyy ahonomeat Sandt %

Tn' o pref err od sy kERe) bRt (RERie: sonamers, o obRRhnc bAoA

a vinyl aronaiiretijatiyiete MonbRerd i viayl akématie r:ﬁbn&ﬂéisSaﬁ&rﬂlsﬂge&g@chW or
mor e vinyl aromatic nononers and having second structural units
derived from JHsatgated nifrile snoromaersiaye thase set fortinabaverintthel desdripition of the

nononers. elast?meric pﬂl&_ rigid thernopl astic phase is made according to
known processes or

In a highly preferred embodiment, rigid thermoplastic phase comprises
one or more vinyl aromatic polymers. Suitable vinyl aromatic polymers are

15  those comprising at least 50 wt% structural units derived from one or more vinyl

aromatic monomers.

In a preferred embodiment, the rigid thermoplastic resin phase comprises
a vinyl aromatic polymer having first structural units derived from one or more
vinyl aromatic monomers and having second structural units derived from one

20  or more monoethylenically unsaturated nitrile monomers.

The rigid thermoplastic phase is 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 elastomeric phase

25 via reaction with unsaturated sites present in the elastomeric phase. The
unsaturated sites in the elastomeric phase are provided, for example, by residual

unsaturated sites in structural units derived from a conjugated diene or by



exanple, mass polynerization, enulsion .polynerization, suspension

"pol ynmeri zation or conbinations thereof, wherein at |east a portion of the
rigid t her nopl astic phase is chem cally bonded, i.e., "grafted" to the
el astoneric phase 25 via reaction with unsaturated sites present in the

el astoneric phase. The unsaturated sites in the el astoneric phase are
provi ded, for exanple, by residual usaturated sites in structural
units derived froma conjugated diene or by resi dual

unsat urat ed sirestdualn usbatuedted asitednir StARRirdE difitsodefved ofréii BKighgftlinking
nonomner . In a preferred enbodi nent, at |east a portion of the
ri gid ther noplragrqraer. phase is made by an aqueous enul sion or aqueous
suspension polynerization 5 reaction in the presence of elastomeric phase
and a pol yneri zat i & aj preferzadoembodimentsateleastt @ postiempf ghe rigidhthemmoplastic edox
initiator system . In an alternatiy ref erred..enbadi nent,. at

| east & portt i it Fade by ay aatedlh GubRioth ¥e e bR PR EERRatof

pol yneri zatsi OrrefdiRe 6 thaipRénte lof @lastomefiaghaté @adod polpmeBifidrainifisem
whi ch the el astoneric phase is to be formed are 10 dissolved in a mxture
of the nmonomersystemydengramplerathermalprigdexisptiator pystem.  phase is to be
formed and the nononers of the m xture are then polynerized to form

t he rubber nodifi ednt Arr altgrnativeé cprefestad embodiment, at fenst amoportionf ofjrthet i ng

that takes plage between the rigid thernoplastic . .. phase and,the '

el ast oneric pﬁg‘S’g“%w%% p&ﬁ%-‘st ﬁ’@gFel?ya?i : PB‘.?WE‘%&"%@mﬁﬁ‘p&g}eﬁ‘Bnﬂ‘Sf
the el ast omer i garkibiRs ®f thé ntate¥isll PérOWhRRDNE diRtémefic PRaddis!td BDformed e
preferably from?25 to 60 w% of the rigid thernopltastic phase is

chemical | y10  disgplved dn a mixtyze of tbe onenomershirom which therigid therpgoplastic
preferably fro . /5 wosof the rigid, thernoplastic ase.r i ns
"free", that i Md%%?%f‘%’&ﬁd aiid'thd monomers%,ﬁgl'q aY ﬁreer'??ﬁﬁ é&’f‘?"ﬁg@e of

the rubber nodicrirethelribberrabAifiet ¢hérdtdplastie resiBy be forned solely by
pol yneri zation carried out in the presence of the el astoneri c phase or

by addition of one The HoAnE 6P BFatiRg thitHakePpiase befvrétintthe rigid thermoplastic

phase and the elastomeric phase varies with the relative amount and

pod
[(®: (1)}

15 composition of the elastomeric phase. In a preferred embodiment, from 10 to 90
wt%, preferably from 25 t6 60 wt%, of the rigid thermoplastic phase is chemically
grafted to the elastomeric phase and from 10 to 90 wt%, preferably from 40 to 75
wt% of the rigid thermoplastic phasé remains “free”, that is, non-grafted.

The rigid thermoplastic phase of the rubber modified thermoplastic resin

20 may be formed solely by polymerization carried out in the presence of the

elastomeric phase or by addition of one or more separately polymerized rigid

thermoplastic polymers to a rigid thermoplastic polymer that has been
polymerized in the presence of the elastomeric phase. '

In a preferred embodiment, the nongrafted porﬁon of the rigid

25 thermoplastic phase exhibits a weight average molecular weight in the range of

10,000 to 200,000, as determined by gel permeation chromatography relative to
polystyrene.



thernopl astic polynmers to a rigid thernopl astic pol yner that has been

" polynerized in the presence of the el astoneric phase. In a
preferred enbodi nent, the nongrafted portion of the rigid 25 thernoplastic
phase exhibits a weight average nol ecul ar weight in the range of

10, 000 to 200, 000, as determ ned by gel pgrneation chromat ography rel ative

to pol ystyrene. -7 -9-
In a preferred enbodi ment, the rubber nodified thernoplastic resin

conpri ses an el astlmner prefaied emlsnjimest, nidhearyliey nmaodifiedi tigersioplastiar@kinuni t s
derived fromone qr nore conjugated di ene,nononers, and,.optionally, .
further  CORPBPTSSEEN SlASIRRHPREN, CORRTTE APOW BIRF YRR SHERES e s
sel ected fromierived ¥ 8hOBRhidre TBARERIA diBfe FRUNORILY | A1, Bgﬁbﬂa{y} $adtHeAt ed
nitrile nonomers, and the rigi'dthernopl astic phase conprises a

pol ymer conpr cempgsingraiotatumal units derived frotre ohe ed norermonemers setectednfrooner s
selected fromyvinyl aromatic noner.s,and noet hyl eni.cal |

Unsat urat ed Vi FEORBRG Maremers and monosthyjehically SRR irdchilTIA THRRRmETsh e
rigid ther mphagtthe {AYi theRNBSRstiS pRaskO ﬂ?ﬁé@ L) Glyrﬂé'rxéd!ﬁ ihg RAWRRLE
conprising fromb5 to%O wte%s rﬁctﬁraal cuoni S P erived ?rr‘%n%a- rre%l
styrene, fronmbitsoderived drornr ane wramarei mendmeisy selettednfrom visyly asorsatind

from5 to 50 wt % structyral u itls derived. fromactylonitrile.

In a highly pragnames andmenrdienically vasgrraleds MR QIR esi n phase

conprises a mxture of from20 t %ngto/ noye.preferably from30 to, 80

W% of 15 & firsin A grefemed, spBeditient e Fied tRermoPlasts, TeaR Fhsse i 30

W % St 1 uctigr alygihi ; ' e W %
6 structygr a_po%asorggx rg;%k\p%@&éﬁ%ﬁx}mﬁgm” mert%%wft%%&%{apuﬁ&s 0

structural uni'ts deriv acry e and fromO to 20 wt %
structural unidesivedifromdx-friethiyl styreaedramd to 70 witbostricttual 8nitsidesived from

preferably from?20 to, 70 % _of second, rigid . t her | astic pol yner
conprisi ng fr ShTERE %dg@%%é&wﬁtwrahwg %wm@eﬁgmt yrene and
from15 to 40 wt% structural units derived fromacrylonitrile. .

Each of the pol yned8 dhighiy rrefesreg enbedimentcthe rgisk thesmopiastig resin phase

comprises a mixture of from 20 to 95 wt%, more preferably from 30 to 80 wt%, of
15  afirst rigid thermoplastic polymer comprising from 50 to 90 wt% structural units
derived from a-methyl styrene, from 10 to 50 wt% structural units derived from
acrylonitrile and from 0 to 20 wt% structural units derived from styrene and
from 5 to 80 wt%, more preferably from 20 to 70 wt%, of a second rigid

thermoplastic polymer comprising from 60 to 85 wt% structural units derived
20" from styrene and from 15 to 40 wt% structural units derived from acrylonitrile.

Each of the polymers of the elastomeric phase and of the rigid
thermoplastic resin phase of the rubber modified thermoplastic resin may,
provided that the Tg limitation for the respective phase is satisfied, optionally
further comprise up to 10 wt% of third structural units derived from one or more

25 other copolymerizable monomers such as, for example, monoethylenically
unsaturated carboxylic acids such as, for example, acr-ylic acid, methacrylic acid,
itaconic acid, hydroxy(C1-Cq)alkyl (meth)acrylate monomers such as, for
example, hydroxyethyl methacrylate; (C4-Cyp)cycloalkyl (meth)acrylate

monomers such as, for example, cvclohexyl methacrylate; (meth)acrylamide



l therrmpl astic resin phase of the rubber nodified thernoplastic resin my,
"provided that the Tg limtation for the respective phase is satisfied,

optionally further conprise up to 10 wt% of third structural units
derived fromone or nore 25 other copol ynerizabl e nononers such as, for
exanpl e, nonoethylenically unsaturatgd carboxylic acids such as, for
exanple, acrylic acid, nethacrylic aC|d I taconi ¢ acid,

KA IS A o R E NG T CR TR o N A
nonomer s such menofers SxhEg| for e&mlpmwxik m;il@ﬁﬁaésai\ﬁmgé ﬂ)rgériys?’ 'n%[[lalge

- 10- nononers. such, for exanpl e as, “acryl am de an
mal ei m de anhydsider Su‘é’béﬁerésﬁuch 88, fox aaqqgnpl.e, winyl kgdtatmahdlvmqun',op%mltgll

mal ei m des, ma ride St such as or._e vi nyl
acet at e and Vi )r\i§ Ihg%dr ct)‘ﬁreélﬁf;?' E et (C@&@ ﬁ@?/ i freapha c@’%‘ﬁﬁlkyf(s“rg;umem

" (CA- ([ err]9 cyghonpl Kavingrezom a1 cyClioc @tbof fukst 'pte!r'e@{»ou arf{ Of2 ﬂ@ﬁ-}ang
from 4 to 12 garbon atons, per group and the term th) acryl am
refers coll ect’i(fnst )aFWI%HFFdﬁﬁeEFe@ lgetivelp tchamrylamideshnd methacry@atu@spol ymer
The gel copol yner of the conposition of the present invention conprises
the crossl i nkedekcopolymer product of a reactive polymer and a

mul ti functional 10 crosslinking agent. The gel copolymer may further

conpri se non-cr ossl']'hekw copolymeraf the eompbsition of.the/pieserdtSneéritiin d&hﬂf&rss
Sui tabl e reactg_{ve?g %@}ers are those haying one or_nore substituent

groups, such a fhdeaction pradust &Jﬁ%a‘:t“&%rpﬂwﬂ andy @ E“-‘éhﬁmpb
anhydride 10  cr@kslisRing ;ﬁﬁi'ﬁ\ &E;{Iylﬂﬁﬂ,

capabl e of 15 undergoil ﬁgaﬂa?:‘éf oo th tﬁre 1AKn ageﬁl{n'f}gg mdde a
crossl i nked geqeactxvep@lypmu-ymellasotherpolymersl n a preferred enbodi nent, the
reactive polyner conprises first structural units derived froma | east

one nonoet hyl eni caIqutabtesaeamgeqﬁblyurters lafe thosenRaving one Bf &h6FcBlibistituent
acrylonitrile, and fur her fﬁ’" ies second structural units derived 20
q&iﬁﬁse C

from one or ETAle FrauRs; carkaxghe asidsgroupst anhyslride
groups, epoxy groups, amino groups, per molecule that are capable of
15  undergoing reaction with the crosslinking agent to provide a crosslinked gel

copolymer.

In a preferred embodiment, the reactive polymer comprises first structural
units derived from a least one monoethylenically unsaturated nitrile monomer,
Preferably acrylonitrile, and further comprises second structural units derived

20 from one or more ethylenically unsaturated comonomers that are
copolymerizable with acrylonitrile.  Suitable monoethylenically unsaturated
nitrile monomers and ethylenically unsaturated monomers are disclosed above.
Suitable acrylonitrile copolymers include, for example, styrene-acrylonitrile
copolymers, o-methylstyrene-acrylonitrile copolymers, acrylonitrile-styrene-

25 (meth)acrylate graft copolymers, acrylonitrile-ethyl acrylate-styrene copolymers,
acrylonitrile-butadiene-styrene graft copolymers.

]



* copolynerizable with acrylonitrile. Suitable nonoethyl enically unsaturat ed
*nitrile nononmers and ethylenically unsaturated nononers are discl osed
above. Sui tabl e acrylonitrile copol yners include, for exanple,
styrene-acrylonitrile copol yners, a-nethylstyrene-acrylonitrile
copolyners, acrylonitrile-styrene- 25 (mpeth)acrylate graft copol yners,
acrylonitrile-ethyl acryl ate-styrene copol yners,

acrylonitrile-butgdi @E‘eﬁrebire%%cﬁﬁﬁm,_tHQP@JcﬁUErg%lymer comprises from 5 to 40

-11 - : In preferred enbodi nent, the reactive polynmer conprises
from5 to 40wt%, pufegably &3 tor Abivy%1Strecuss unitsdesived ftam almonmmetlsylericaled
from a nonoet hyl eni.cal lv. unsaturated nitrile nononer. In a
hi ghly prefel ’éﬁ?ﬁ‘g&f%%‘?‘?“?ﬁ’é’-r eactive pol yner conprises a 5

styrene-acrylonityile cqpol yner ich conprises from60 to 90 w %,
structural uni? & E@&Xéﬁggg’#§WP§H€@%dﬁ? (TEATS POIYRRPIVRORESASCE ur al
crossl 1 ki ng " Jgent acrylorBElY cBRbibleravtich qomprises freit' U0 M il sekitiita 07
groups, for emisplegiveddoom sgyrenpand fromad0 go 40 pet% standtoraf undts terivad iftbm

groups, per nolecule that are capable of reacting with the functional
gr oups GFTvieRstilenct i ve polymer to formthe crosslinked gel copolyner.
In a preferred enbodj pent, the crgsslinking agent is a pol yepoxi de.

Sui t abl e pol yepoxPuiablemulfifancional crosshinking agepkaate comppmds haymg thoas,
for exanpl e, | v | I PXESE amin - di .
oct ane; 15 tﬁ;gﬁgﬁ%%%ﬁﬁ%%gg%ﬁ%gmé%@uggggéﬁ&?or e‘ig;r?ﬁﬂ%g’fjéa?g&wm
pol yconddfs ataeid gfoups, perapbleatiletthal are capabldiob reacting s¥ittcthéfunétiored gradps
di ol / di aci d nmgy, be either | i phatic qr .aronptic, such as adipic acid
and pht hal | | OLARE Beackva POLARRRIGHBD the crostinked GRUSAPOLYRER . bi15- gl yci i

ether of Dbi spheRgtedembidintétt! thedtdsslinkiRR AxerAEs ?&fh ide. @s, for exanple,
3, 4- epoxycycl ohexy? - 31314- epoxycycl o%e;yl cg(ragoxyl g e, l?ioéu( 3?, 4- 20

oo e S e oo e BRI en B
di oxi de, forvexaydpley dbdemmtierdi divxidk, oddpdntenaidig*ideytﬂﬂtﬂ?dkpexﬁ icatange,
put adi enetcl PB(EHaEh ethrd FerBpotnds” such =8, for “Aample) pofjcondensates o
epihalohydrin and diols or diacids wherein the diol/diacid may be either
aliphatic or aromatic, such as adipic acid and phthallic acid, 1,4-butanediol-
diglycidy! ether, bis-glycidyl ether of bisphenol A; cycloaliphatic diepoxides such
as, for example, 3,4-epoxycyclohexyl-3,4-epoxycyclohexylcarboxylate, bis(3,4-
20 ‘epoxycyclohexylmethyl)adipate, bicycloheptadiene diepoxide; mixed aliphatic
and cycloaliphatic diepoxides such as , for example, vinyl cyclobutene dioxide,
vinyl cyclopentadiene dioxide, vinyl cyclohexene dioxide, butenecyclobutene
dioxide, butenecyclopentene dioxide, butadienecyclobutadiene dioxide,
butadienecyclopentadiene dioxide, pentadienecyclobutadiene dioxide; tri and
25 polyepoxides such as, for example, glycidyl ethers of novalaks, tetraglycidy!
ether of 1,1,2,2-tetrakis(4-hyroxyphenyl) ethane, triglycidyl ether of 1,3,6-
trihydroxybenzene, triglycidyl isocyanurate (TGIC) and epoxidized oils such as,
for example, epoxidized tall oils, epoxidized linseed oils, epoxidized soy bean

oils.



‘ but adi enecycl opent adi ene di oxi de, pent adi enecycl obut adi ene di oxi de; tri and
:25 pol yepoxi des such as, for exanple, glycidyl ethers of noval aks,

tetragl yci dyl ether of 1,1,2,2,-tetrakis(4-hyroxyphenyl) ethane,
triglycidyl ether of 1,3, 6- tri hydroxybenzene, triglycidyl

I socyanurate (TA C) and epoxi di zed oil s suqh- as, for exanpl e,
epoxi di zed tall oils, epoxidized linseed oils, epoxidized soy bean

oils. In a preferred embodxment the Do;yeFoxlde is an jaﬁcychc B 1yeg)ox1de
a preferred enbodi nent,” the pol yepoxide is an I cyclic polyepox

a highly preferinea h%iﬂ)bq:rﬁiermd WM@b@glmawﬂm%mmYdhbwm& 4-
epoxycycl ohexyl car boxyl at e abI e f, n| 0 Car bi nder,the tra
SR B ca B ALL SR B et B B8

desi gnati on

proportion of p@ésyﬁ.mg@hdgakg“@@ggtlm polyrrer is from 0 5 to 10 pbw,
nore preferably from1 6 pbw, of the pol yepoxi de per .400 pbw

reactive pol HATCS | a jﬁeiﬁ Kj ?&ﬁr@t
are nelt bl efynded un erpreferrec; eeact |({/ngé§§)sn§§% ﬂ%’ﬁé%nf g?rﬁ%i éiec{é E‘ggg ymer,
for exanpl e, inpelymextisuffem 0516 10 pbw) marepprefanblydfrenbadtorénpbwh e ethe

the crosslinkin ent, .conprises a polyepOX|de conpound, the reactive
pol ymer and pol galpfgxe%eeeggb@m”aﬁéﬁyepo YNy e nelt blended in the

presence of an epoxide ri n%aopenl ng cat al yst. Suitable oxi de ri ng
openi ng catal ysts i nEn¢aeactiyg paigmer rAnda stoiselinking BANE 2k eplt %Lﬂ%‘ﬁd underys
car boxylic aci d?ea@ﬂgeé&t 188ﬁ§to%8hﬂ§hegé E)@*yn?et?' Q?eé‘é}ﬁ nr‘%q th 4 Ina 15

preferred enbodi nent e ring-openin 5 2T he e or a

Sulfoni ¢ act ana M8 ateril eRbaRne sy 4B Rl e t°r§#’see9%
dodecyl benzene @ulyfepaxﬂe&enqaound the reactive pdlfimer &ﬁ&bergegdxxaa‘e ,a bhe
anmount I Ff ri ng openi ng taI yst |; about ewl %mﬂi’&o pbw cg;}gl mtab er
one nillion pbwarewmel sl ymthe prepense Cﬁs@}‘ pingegajal

\%P;ﬁts Sg? ?Zagto | xégﬁ%égfa&ﬁnggﬁtgwsy erre odr fren %%‘% FrEANIE; A acR-?sSSHdP”
pol yner pol yeponsdxaﬂmaqhtlatgisoaedllsﬁljoﬁﬁtﬁdﬁtmmlm and Tiewt Ad@ds t Hhoat
of an

15 preferred embodiment, the ring-opening catalyst is zinc chloride or a sulfonic
acid such as, for example, methiyl sulfonic acid, p-toluene sulfonic acid and

dodecylbenzene sulfonic acid, most preferably dodecylbenzene sulfonic acid.

In a preferred embodiment, the amount of ring-opening catalyst is about

50 to 2000 pbw catalyst per one million pbw reactive polymer, which may,

20 'altematively, be expressed as 50 to 2000 parts per million (“ppm”) catalyst,
based on weight of reactive polymer. In a preferred embodiment, the reactive
polymer polyepoxide and ring-opening catalyst are each fed into the throat of an
extruder and melt blended in the extruder under reactive conditions to form the

gel copolymer.

25 In a preferred embodiment, the melt mixing is carried out in a single
screw or twin screw extruder, operated at 150°C - 360°C, preferably 220°C -
350°C, more preferably 220°C - 330°C, and a residence time of 10 - 600 seconds.



extruder and nelt blended in the extruder under reactive conditions to form'

"the gel copolyner. 25 In a preferred enbodi nent, the nelt
mxing is carried out in a single screw or twi n screw extruder,
operated at 150[err]C - 360[err]C, preferably 220[err]C - 350[err] C,
nmore preferably 220[err]C - 330[err]C, andjsa residence tine of 10 - 600
seconds. : -13-

Sui t abl e gel copol yg and a net hod_for i sugh _gel .copal rs _are
di'sclosed i n U pat SHHE Bl sBpg St ad fE B d o P e Suc iR ol 1 o
al for " Rediselofeddrous Phtuait N0 b5380,924, (R GEd Detérfibér 3190600 890 ESetP For
Maki ng Thereof", the disclosure of which is hereby_incorporated herein

by reference. “Beduced Gloss, Ehesmeplastie («Cempoaitionnt and hBrogesses nFeat niflaking

carried out in I ase . r. 100 pbw
reactive pol yrrgbgﬁgg ’?’l%es cﬁggsé‘geioﬁ%é{grﬂepebggg{:%ﬁg’ rﬁg&é@gﬁ%&%yeﬁ% ued
August 9, 1994 to Wld et al for "Process .. lnprov nt Jor | nproved
Color Reducid G ossINhEFHEPEa SETocRaRRo Uik o anixing is (iR oifidp the Rresepye
whi ch is her ebyf e 0RSItBtICPL RN Kb pBY100eH BN GBsRIVe ﬁ&¥mer, as discdidked iRi@B! ¥
preferred enbodi nent, the gel copol yner i's made by nelt: m xi ng the
reacti ve pol yn¥ateatdNe. 8336301 nssued Augwest UntAHM rteaBt iWiddicehdl foniBrocess

dinth f ' ' f ' of gel
copol yrer and HRBTovastter Tprovedl CoiRt RERveose ool Cartbidtnde o
in U. S. Pahedisciiouredof WiicR Ghereby intofpbratet tirdth by d¥fefdriees Addi tives .

For 15 Thernoplastic Resins" issued June 25, 1996 to R Bradkte et al, the

di scl osur e 1gf hiaC hﬁ%ﬁ%ﬁe&%’e& &ﬁ%&&&é&,eﬂ\ekgél %go%ér% Gh&EdC By melt
Suitable inert carrier poryhers are those polynmers that "wll not react with

the reactive pahixing ther reattive polysier andreycrogdinking agent tungler geactive corditionsi on
conditions. Suitable jnert carrier polynmers include, .foy exanpl '
pol ycar bonat o 259 PLIIRPTEHIRe &, 21 dhest, Stirs. POl RO ARyiure, of e
resin, polyol efdopolyesérnd inert carkiéh pslymeror Aeﬂ%léggl%FMW|EWl@€d in
vinyl aromatic resins such as, for exanpl e, pol ystyrene.
US. Patent No. 5,530,062 for “Production Of Low Gloss Additives For
15 Thermoplastic Resins” issued June 25, 1996 to R. Bradkte et al, the disclosure of

which is hereby incorporated herein by reference.

Suitable inert carrier polymers are those pblymers that will not react with
the reactive polymer or the crosslinking agent under the reactive extrusion
conditions. Suitable inert carrier polymers include, for example, polycarbonate

20 resins such as, for example, bisphenol A polycarbonate resin, polyolefin resins
such as, for example, polyethylene, and vinyl aromatic resins such as, for
example, polystyrene. |

In a preferred embodiment, the inert carrier comprises a poiystyrene

polymer or a polycarbonate resin.

25 In a highly preferred embodiment, the inert carrier polymer comprises a
bisphenol A polycarbonate resin that exhibits a weight average molecular weight
in the range of 10,000 to 100,000, as determined by gel permeation
chromatography relative to polystyrene.



In a preferred enbodiment, the inert carrier conprises a polystyrene
"pol yner or a pol ycarbonate resin. 25 In a highly preferred
enbodi ment, the inert carrier polyner conprises a bi sphenol A
pol ycarbonate resin that exhibits a wei ght average nol ecul ar wei ght
in the range of 10,000 to 100, 000, as det-g¢4-m ned by gel perneation
chromat ography rel ative to pol ystyrene.

- 14- | Nirda @&&E&@H%ﬂn@d&i@féh%m 1 18 fﬁbépﬁv@, rﬁQreogx\@fergBlr

preferably 30 to 70 pbw, reactive polyner are nelt mXxed w tyﬁsot??em

crossl i nki ng &§¥nteaghve polysaertare enelt mixagitithitbesrosslirtkineg pgeas emnder pdacfivem 20
to 99 pbw, no . ly 30 to 7 b i,nert carrier polyner. 5
The conpositi (E)ﬁrgﬂéﬁ I"fkgg}eynvgﬁ?}% f SfchgoatBﬁ—{? Ryt JOFe B’éqferébﬁo?fd//%m PRWan

anount sufficimtcirﬁefpdlmrt he surface gloss of articles nolded fromthe
conposition and thus enhance the matte finish of the article..

Epi hal ohydgi n Pol y1TRé co itions of SHAGNSRL ' ry conprises
structural units deri vergp??lor%n;ﬁ 10 ne%%@%‘y%%#ﬁ%%ﬁgqc [ﬁ?¥tg67g1an
epi hal ohydri namevawesudficient tdoeduar ahe diunface glosd of sdrtitles UhaldeH OBt ahé 2)
[err] wherein X is orine, bromne, ,jodine or fluorine.

In a preferre 0’5\9881895@% “?E‘I&HﬂcSrﬂi‘?]E‘aHFf’&“gmfﬁB?%- preferably, X 15
is chlorine. Epihalohvdri itable epichlorohydrin - nononmers include,
for exarrp| e, -—m-—ao_!_.rw

The epihalohydrin polymer comprises structural units derived from an

10  epihalohydrin monomer. Suitable epihalohydrin monomers are those according
to structural formula (2):

H,C—CH~ CH,—/™ X
© @)

et

wherein X is chlorine, bromine, iodine or fluorine.

In a preferred emboaiment; X is chlorine or bromine. Most preferably, X
15  ischlorine.

Suitable  epichlorohydrin  monomers include, for example,
epichlorohydrin, épibromoh_vdrin, epiiodohydrin and epifluorohydrin. In a
preferred embodiment, the epihalohydrin monomer is epichlorohydrin.

The epihalohydrin monomer may be an epihalohydrin homopolymer or

20 an epihalohydrin copolymer. Methods for synthesizing epichlorohydrin

homopolymers are known and are described, for example, in U.S. Patent Nos.
3,850,856 and 3,850,857.

The epihalohydrin monomer may be copolymerized with other
copolymerizable comonomers. Suitable copolymerizable comonomers include
25  oxirane-containing monomers such as, for example, glycidyl ethers, for example,

glycidyl ether, isopropenyl glycidyl ether, phenyl glycidy! ether; monoepoxides



éﬁichlorohydrin, epi bronohydrin, epiiodohydrin and epifluorohydrin. In a
- preferred enbodi ment, the epihal ohydrin nmononmer is epichlorohydrin.
The epi hal ohydrin nmonormer may be an epi hal ohydri n honopol yner or 20 an

epi hal ohydrin copol yner. Met hods for synthesizing epichlorohydrin
honmopol ynmers are known and are descri bed,-13-0or exanple, in U S. Patent Nos.
3, 850, 856 and 3, 850, 857. The epi hal ohydrin nononmer nay be

copol yrer i zed opididhed b8 polyenes iR lay ¥BF eXARPR, LUBRMEHE fribnosidie! @bfoprene
copol ymeri zabl e conmonomers’ i ncl ude 25 oxirane-contai ni Nng MONOMEr S such as,

for exanpl e, ghonsixie, BA-Rpexy-l1ipsnteagaghycislyl esters ghgh iaslyfor edample,i glypidype nyI
| yci dyl eth
TSV C T aree v ehec TR 1 2 RBOR AR L ihunroproptnsrad aldERS e,

chloroprene  oxidBNGtcHE as3, foxep&am plePesthglRae @xidd, d)ﬂroﬁﬁ%ﬁésoii&h & for
exanpl e, glycidyl . acryl ate, é‘nl dyl methacryl at e,

1, 2- epoxy- 8, 3 ttaclulpmhutmleopmmdde dSéOky}'retrbesmmg cﬁnxh@ghygmm capolyfrers
exanpl e, ethyl en OXIde X|de ichlar ne oxi de.
Met hods for sy# %8 8%5%%?@%%%5’% atenéﬁg%?é&%% and are

descri bed, for exa Ie

t
preferred embodi ment ki "é"a?f&t’% ens_ﬁNOSPWi?]}‘Y%PWMPB?lym“ °fan
epi chl or ohydrigy eua&}%idm ﬁr@am gﬁnew& Msxfee;s@mrablétdaee RhfdbRy@Ndr i n

polynmer is a cop ymer of epichlorohydrin and ethyl ene glycol or propylene
10 glycol. polymer is a ¢apolyper bt epichlocoltysitimand, ethylene glycol onyptopyplene

pol ymer comori Ses fromb to 95 wt% first structural units derived
fromone o %}pl hal ohydr i n nononers and from5 to 95 w % second

structural units derived,fro e.or opo rlzable (0]
15 (Meth)acryl at equ"\ 9‘??@?“ em odiment, the %‘P’FF?‘&E% mg'i
pol ymer havi ngias s Uik yr ﬁkst“é&&&ufwrﬁx‘ﬁ%d derived from one or more- epxhalohydnn

monomers and from 5 to 95 wt% second structural_ units derived from one or

more copolymerizable comonomers.

15  (Meth)acrylate Polymer

The (meth)acrylate polymer is polymer having structural units derived
from one or more (C1-Cy3)alkyl (meth)acrylate monomers, optionally including
up to 10 wt% structural units derived from other copolymerizable
monoe&yleﬁcdly unsaturated comonomers. Suitable (C31-Cqp2)alkyl

20  (meth)acrylate monomers and comonomers are disclosed above.

In a preferred embodiment, the acrylate polymer is a copolymer having
greater than 50 wt% structural units derived from methyl methacrylate.

Additives

The thermoplastic resin composition of the present invention may

25 optionally also contain various conventional additives, such as:

(1) antioxidants, such as, for example, organophosphites , for example,

tris(nonyl-phenyl)phosphite,  (2,4,6-tri-tert-butylphenyl)(2-butyl-2-ethyl-



L

"fromone or nore (CJerr]-C[err])al kyl (meth)acrylate nononmers, optionally
“including up to 10 wt% structural units derived from ot her
copol yneri zabl e nonoet hyl enically wunsaturated conononers.
Suitable ((err]-Cerr])alkyl 20 (neth)acrylate nononmers and conononers
are discl osed above. In a preterred enbodi ment, the acryl ate
polymer is a copol yner having greater than 50 wt % structural units
derived from net hyl 3 peshacbdipt®sphite, Agglics L VES-b :
thernopl astic resin ggérrpqsi tion (S)? tehe pr esergt' [ nveﬁﬁlglﬁenr?ggfen%m%“d
optional |y al so cotiphpsphiterérodisteary\pentaenytdiritelddiphospddte, ssiofkellas: alkylated
(1) antioxidants, ch .as, .for.,exa e, organophosphites , for exanple,
tri s(nonyl - phenyl )%ﬁ%s%lhﬂoés,’ poéﬁp%r;g’llsf ﬁlkxlgﬁea-%ﬁf#rbﬁéﬁ‘fi‘!ﬁ ??tﬂﬁfmhezm@c hyl -

16 IwihRdieRey) e et |a},pf&95&13fﬁ}ﬁe, butylated r%acgﬂrct) ;Fx)-ﬁducts of para-

|

bi s(2, 4-di -t-butyl phenyl ) pentaerythrito I.te or

di stearyl Yent aer yarpsdlt and dligydepdnitadienas aliylatedihyalraquiabres, hydroxylated
nonophenol s, poly I Ik?%}?t ed reaction,products qf pol yphenol s

with dienes, suchﬁglg?d%?g?nygxa &S b@%ﬂﬁ’é{e@ﬁ'b%@g‘&?? on &eﬁgﬂct LOFPPMds. 5
cresol and di cycl opgtiramiopRencla) kagkars b hEL@E-8PReShut el ¥$>§&§Q ;

t hi odi phenyl ethers, alogy_l i dene- bi sphenol s, Mbenzyl ut?orrphg)gnd , nol)
acyl am nophenol s, PEPieRic afidswith-menchygiric asy polplydsic alaghile)estene nb bpta-(5-
propionic acid wtf 4 el [ o POl hg‘rei al cahol s .esters of. beta-(5-
tert-butyl -4- hydro%)r/- %%ﬁ{ﬁd%ﬂ’gyn?/l ?%V%’ | Sﬁli)é’rg\%ﬁoﬂmvﬁcf “ﬂ&ﬂﬂ?ﬂw 5P 10
pol yhydri 80 al cohpblyhydriest edléohols){ eskaba- (- t EbdtafBliart-btyIMdiyRrssR3-
nmet hyl phenyl ) propi oni (i ﬁci d with nmono-or pol yhydric al cohol’s, ésters of

t hi oal kyl ~or thi B'gﬁpf Phewyrihprapienic asidewith meno-ox pelyhydsie alsphols, esters of

di st earyl t hi opropi g . di ryl.t hi opr opi gnat

di tridecyl thiodi propla%l%g!t e,or atrkﬁl%fggl co(g?poundgét a- (3, 5% -18Ft - Smpﬁﬁ- 15

hydr oxyphenol ) - pr odistearylthiopeopionate, - (2) W aldalydthtoprogidniatd)t
stabilizers such ag f.or %a Ie,,(i2 2-(2' - _
itridecylthiodipropionate, "amides  of - beta-(3,5-di-tert-butyl4-
15 hydroxyphenol)-propionic acid;

(2) UV absorbers and light stabilizers such as, for example, (i) 2-(2'-
hydroxyphenyl)-benzotriazoles, 2-hydroxy-benzophenones; (ii) esters of
substituted and unsubstituted benzoic acids, (iii) acrylates, (iv) nickel

compounds;

20 - (3) metal deactivators, such as, for example, N,N'-diphenyloxalic acid
diamide, 3-salicyloylamino-1,2,4-triazole;

(4) peroxide scavengers, such as, for example, (C10-Cop)alkyl esters of p-
thiodipropionic acid, mercapto benzimidazole;
(5) polyamide stabilizers;

25 (6) basic co-stabilizers, such as, for example, melamine,

polyvinylpyrrolidone, triallyl cyanurate; urea derivatives, hydrazine

derivatives; amines, polyamides, polyurethanes;



_hydroxyphenyl ) - benzotri azol es, 2-hydroxy-benzophenones; (ii) esters of
substituted and unsubstituted benzoic acids, (iii) acrylates, (iv) nickel

conpounds; 20 (3) nmetal deactivators, such as, for exanple,
N, N - di phenyl oxal i c acid - di am_de,
3-salicyloylamno-1,2,4-triazol e; -17- (4) peroxide scavengers,

such as, for exanmple, %grlerrj-qerr]_)al kyl esters of [err]-
t hi odi propi oni ¢ ad7dsteriealyapindetedrarniries sch es, for example, triisogSpanglcdryiai de

stabilizers; 25 . basi cQ-st.ahi i S uch , . for
exanpl e, el am neo, r the reacgg)\ proggﬁcgl\ﬂfngflﬁbfalan(?'é'g%@ OIPF‘P@I‘XIWS%‘EHGF‘& e,
urea derivatives, vaghrazi pelymer of 1,@diﬁgiﬁé/atmyem'.b@(d2[1§§@tm,ﬂéﬁ§,fig_8,
pol yur et hanes; o -17-

(7) sterically hirRipeadenyi) hexangiuch as, for exanple, triisopropanol anine
or the reaction product of 2,4-dichloro-6-(4-norpholinyl)-%,3,5-triazine
with a polyner of (8)seutraliziersssuch as Magmesifin®?st@arits nhagrresined byibe Ainc oxide,

pi peri denyl) hexang; 5 neutralizers such as magnesium
stearate, nagnesi W%%eﬁréfe'ﬁyﬂﬁmgéitﬁe, zinc stearate,

hydr ot al ci te; . 9).fillers and reinfarcing agents, such as, for
exanpl e, silicat est?) ﬁ‘}l?ﬁs&"&]‘)etj\f%g‘g agents, such ag, ferexample, siligates; Bick, glass
graphite, calcium Wrg’,%%blﬁal,%rﬁfe%alciu carbonate &9%&1& her additives
such as, for exanple, lubricants®such as , for exanple,

pentaerythritol tefphpsie . WA U] | astd cizers
opti cal % b’?‘?g ?éﬁaeggegg%yn\%r‘(l{ %féééﬁ?’qgg*‘ggrrg%f %&' # 'zf%ﬁ’fadﬁﬂeng
agents; ab@i- st at i pentaerythritol tetragteatate, BB wargsiigawRt fuids, plasticizers, optichl
flame retardant adgi.t ives such as, for exanple, hal ogen-containing )
organic flane ret aPAEMENESnHIRTRERS, @%ﬁ@%ﬁé&‘ﬁhﬂ?@@F%& agents) Anti-static

agents; blowing agents;

(11) flame retardant additives such as, for example, halogen-containing
organic flame retardant compounds, organophosphate flame retardant

15 compounds and borate flame retardant compounds.

The thermoplastic resin composition of the present invention is made, for

example, by melt mixing the components, for example, in a two-roll mill, in a

Banbury mixer or in a single screw or twin-screw extruder, mixing the

components to produce a substantially homogeneous composition and

20  optionally, reducing the composition so formed to particulate form, for example,
- by pelletizing or grinding the composition.

The composition of the present invention can be molded into useful
articles, for example, automotive interior components, by a variety of means

such as injection, extrusion, rotation, and blow molding and thermoforming.

Comparative Examples C1 and C2 and Examples 1 and 2
The compositions. of Comparative Examples C1 and C2 and Examples 1
and 2 were made by combining the components set forth in TABLE 1, in the

relative amounts indicated in TABLE 1, in a Banbury compounder. Comparative



i 15 conpounds and borate flanme retardant conpounds. The
" thernoplastic resin conposition of the present invention is nade, for

exanple, by nelt mxing the conponents, for exanple, in a two-roll mll, in.
a Banbury m xer or in a single screw or tw n-screw extruder, m Xxing

t he conponents to produce a substart8-al |y honogeneous conposition and
20 optionall y reduci ng the conposition so fornmed to particulate form for
exanpl e, ﬁn@i Rld dintbl, @oﬂpmﬁbehhﬂ@l&eﬁm&dés@“%el copolymer, but The
conposi tion of the present invention can be nolded into E

articles, folackk Qmpexexhabhwdnm p%memaerim(me@n)myﬂem pqun;eracommn;s off

T orm i o 8 preBiL o B ah ik R LB

The conposi t pPlte pleseRIMBRfeRtione ﬁ@fmicﬁﬁn ®higorients %_r@ndeﬂ@rmh@éuie
and 2 were made by conbi ning the conponents set forth in TABEE 1, 1n the

rel ative énommpoﬂhﬂn%aﬁﬁmpmm@amphma@%@nﬁmm2Corrpar ative
- 18- Exanpl e re] i roI ar at i. rrpl ncl udes a
gel copol yner, f\%f I acl(%g? %F’?P swéﬂgb%fcz(}%et h)acryl ate
pol yner corrponents of eﬁ@}ﬂmthﬂi@ﬁe,dsxﬁﬁﬁv&l’a 6 pRiticld8igd) landsoand
Exanples 1 and 2 are enbodld@rrgnts of the present g| gventlon The

fol | owi ng conponents were Rk &M\!m@m fepet2} aaplenétildonpar at i ve
Examples Clerr] a and B ABS. gr af t
copol yner conpri s?(r%%o bw‘E?%b er (C]f?%%gr comprising 566\5&“’ rubber %1?

styrene/ 86- but adi ene, 85 nmtm&&ﬁ&&bﬁ&ﬁiml B0 hatavesage ﬁ&hcle sxze) and 50
pbw SAN copol ynmer (75 styrene/25 acrylonitrile); ABS

graft copol ymer conprising WWCPW@SWe/ﬁ acrylomtnle)

styrene/ 85 but adi QP%,§{J o 3 .

pbw SAN copol yner S yrew t(fd ?rﬁétﬁ?pstﬁ%ge%b “E&()@mﬂe" AMSAN
copol ymer (70 a- nSAN: styrsm&@omgﬂmsﬁyuﬁeﬂsaaylomuﬂe) SAN: SAN
copol ymer (75 styrene/25 acrylonitrile);

epi hal ohydrin poBFHar - (Hyd?l?lhaIQbﬁénanliﬂ!meZeﬁY@ 2000 Nippon Zeon
Chenmical 5 Inc.); ‘Chemicals, Inc.); i
PMMA: poly(methyl methacrylate) (V 920 Rohm and Haas
. Company);
GEL1: 100 pbw SAN copolymer (75 styrene/25 acrylonitrile)
crosslinked with 35 pbw 34-epoxycyclohexyl-3,4-

20 . : epoxycyclohexylcarboxylate (Bakelite® ERL 4221, Union

' Carbide Corporation) under melt extrusion conditions in the
presence of 50 pbw bisphenol A polycarbonate resin and 1200
ppm, based on the weight of SAN copolymer, of
dodecylbenzene sulfonic acid;

25 GEL 2: 100 pbw SAN copolymer (75 styrene/25 acrylonitrile)
crosslinked with 4 pbw  34-epoxycyclohexyl-3,4-
epoxycyclohexylcarboxylate (Bakelite®# ERL 4221, Union
Carbide Corporation) under melt extrusion conditions in the
presence of 950 ppm, based on the weight of SAN copolymer,

30 of dodecylbenzene sulfonic acid;




PMVA: pol y(nethyl nethacrylate) (V 920, Rohm and Haas *

- Conpany) ; CGEL 1: 100 pbw SAN copolynmer (75 styrene/ 25
acrylonitrile) crosslinked with 3.5 pbw

3, 4- epoxycycl ohexyl - 3, 4- 20 epoxycycl ohexyl car boxyl at e
(Bakelite[err] ERL 4221, Union -19- Car bi de Cor por ati on)
under nelt extrusion conditions in the presence of
50 pbw bi sphenol A ymiicanail bansgresiuesoxidend 1200 ppm
based on the weig of SAN ol ynmer, of

dodecyl benzene sul %PW%”%3i§§E§G¥“ GEL 2: 100 pbw SAN copol yner

(75 styrene/ 25 acryhidank 8! Slock 1 . LT |l inked w.th 4
Dbw 3. 4- epoxycycl ohoxal 03, 49c copolymer of propylene oxide' &xd ethyklene oxx&e
epoxycycl ohexyl car boxyl at e ((BhirehictF8BBASF)ERL 4221, Uni on

Car bi de Co$ porati o under nelt extrusion conditigons in the -

presence of 950 pph)€ FABRASIHAN: HersEhegnBrognddaR Bandsranss eachaf the ground

of dodecyl bengzgngosikbhOR hOniecti o : S -
°lo. sEubr If'l%anefs ?‘fé'nﬁiggeﬁtelgxl\ u%olél)e(:fi daet;SOO F, 08 mches(_sheﬁ?ﬁn% éWFC%n EBS

wax: speeduinto @cdB0°B mdit ac Kommpamples fopite yTlensarRsles ved@ fested
et hyl ene oxi de (Pl.uronic F88, BASF). 5

conposi ti ons REEAINEtP theofaliawing methpds oriscosty srshmepsurpd ugingum ¢apillary
conposi tions gt rgég ‘el | nches/ se
i njection m?pxggelgﬂidrﬂﬂ%&g 1§0| g?%o%ﬁgerlrrg# tgL?{)rS r#f gsaas'rgrﬁ%eés&&bﬁng g%ﬁ%ﬁ.g‘ The
sanpl es wdfe DPSbedalling dart dovpwich properties Werel measredehdingan HstE@Sdrityd Was
nmeasured using_a capill ar rheo ter,. nﬁtdﬁhed irH)act | zod performance
was neasur ed g’@%ﬁd&fbar?@é@ﬂaﬁ!@) ‘t?énge"‘, /4 inch; digmgter [dartysensile strgpath pnd
wer e measur ed eltfigABioAN wets! mimBiRledd accordih@Past ASPRE BT 88 ( %éﬁé‘téﬂeéoriq%}\h a
€

inch dianeter dart, tensile strength and el ongati on were neasur
accor di ng to ASTReBtECsvahmgesuted acrording to ASTMdNH48-82 atré6 paamdspes sqedre

2178 nen « nik ¢ ReC BrgR h/edeR Bie PuRon biAer semels, fpruiahefongth and |7
flexural mSdulflesuysrRodtas wWed tﬁé‘déggédi Aot dinged UM DBOAng! %35} eél’o?gﬁe%i es

were neasured according to ASTM D523. Results ar in
TABLE 1 as Vi S¥eréimsasurededcordingro ASTM BS8B.err] F and

Results are set forth in TABLE 1 as Viscosity in Poise (“P”) at 500°F and

The

shear rates of 100 s, 500 s and 1000 s, Notched Izod impact strength in foot-
pounds per inch (“ft-Ib/in”) , falling dart failure energy and total energy, each in

20 _foot-pounds (“ft-Ib”) as well as standard deviation values, heat distortion
temperature (“HDT (°F)”), tensile strength, flexural strength and flexural |
modulus in pounds per square inch (“psi”), tensile elongation as % of initial
length (“%"), and gloss in at 60° and 85°.



.shear rates of 100 s-[err], 500 s-[err] and 1000 s[err], Notched izod

| npact strength in foot- pounds per inch ("ft-Ib/in"), falling dart

- failure energy and total energy, each in 20 foot-pounds ("ft-1b") as well
as standard devi ation val ues, heat distortion tenperature ("HDT
([err]F)"), tensile strength, flexural str@fgth and flexural nmodul us

I n pounds per square inch ("psi"), tensile elongation as %of initial
length ("% ), and gloss in at 60[err] and 85.

- 20- TABLE 1 COVPONENT
Cl C2 1 2 ABS1 TABLE1 35.0
ABS?2 - 35.0 35.0 35.0  AMSAN
40. 0 40.0 CGMBONEND.4  SAN c1 c2 1 225.0
25. 0 20. 3 20.3  EHH - -
5.0 5.0 PABSY ' 350 - — = - 3.3
3.3 GL 1  aps2 — 359 35p0 350 CGEL
(2) 05 AMSAN Cibricant » 400 7400 By Ltb*%i)ca“t 1
1.0 1.0 RHiy cant 3 : 250 02%) 3%325 56
- PROPERT] E%Iﬁﬁ i scosity (P) 500[errJF, 100 s[err]y ‘ 9953
7064 5286 ‘E‘%@g 500[err]F, 500 s[erF] - 49 33152
2242 2407 GEEdo[err]F, 1000 s[err] — 20 % 2713
1550 1631 GELfot ched Izod (ft-1b/in) — — 4.7 — 2.540 5.5
4.6 Lubricant 1 0.05 -— -— -—
Lubricant 2 1.0 — 1.0 1.0
Lubricant 3 0.25 0.25 -—_ —_
PROPERTIES
Viscosity (P) -
500°F, 100's 9953 7064 5286 5938
500°F, 500 s-! 3549 3152 2242 2407
500°F, 1000 s! 2276 2113 . 1550 1631
Notched Izod (ft-Ib/in) 4.7 25 5.5 4.6
Falling Dart:
Failure Energy (ft-Ib) 28.9 47 26.0 234
Standard Deviation 6.2 19 32 54
Total Energy (ft-Ib) 298 = 96 304 286
Standard Deviation 6.0 114 37 3.2
HDT (°F) : 210 - 204 204
Tensile Strength (psi) 6145 - - 5925
Tensile Elongation (%) 26 - — 19
Flex Strength (psi) 10780 — 9430 9560
Flex Modulus (psi) 3.77 - 3.36 346
Gloss (60 °) 30 68 202 182
Gloss (85 °) 855  — 504 398

Use of the gel copolymer as a gloss reducing additive in an acrylonitrile-

5 butadiene-styrene resin composition provides gloss reduction, but at the expense



Falling Dart: Failure Energy (ft-1Db) 28.9 4.7 26.0
23. 4 St andard Devi ati on 6.2 1.9 3.2 5.4
Total Energy (ft-1Db) 29.8 9.6 30.4 28. 6

St andard Devi ati on 6.0 11. 4 3.7 3.2 HDT
([err]F) 210 - .21- 204 204 Tensil e
Strength (psi) 6145 - - 5925 Tensi |l e

El ongation (% . B - 19 Strenth
(psi) of severilé/ %%napormsed impact ﬁ?é)erhesg(ggﬁxpare rq,_sr.xgtss( f%g)ém&arf

3.77 - Exafhip6 C2 witR.@finparatiCé (B@n(p@@dl r r'The com osmon of the ﬁp
68 20.2 . 18.2 G oss, (85 Lot g P prese

50.4  39.8  invention ygexpectediy géfpb%pwey\né@was gloss os(someammgﬂts for
additive in an éb{u%a%h% dbxﬁ{np‘%sf%adi W8 TRt SgTE Bl i%@p@f' Y d°2) an

provi des gloss re tron he “expense
-21- of Sev exrekyecﬂ:eﬂipr extiibied drapatiéallyr mpfdvelas ugpacffpgé&oz&ﬁa&ttbt fohffare
e

Conpar ati ve e wi th Conparative Exa he conposition of
t he present Fﬁ)’g%tf% E%Mﬁ%‘(ﬁ Examprles diand 2 V@%GOWVQIEQ@@PIQS:%M

results for r i
and C2) and 5 ug‘e&%&’?g&ﬁs gﬁéﬂggh%gc%m ﬁ%%‘fg‘é\'\‘cf’ﬂ‘?@ r%\{/lg%l féfreE)@%ﬁHﬁ% L?
per f or mance ( conyidh Eomparativd Exarfiple QIynpar at i ve Exanpl es 1 and 2 wth
Conpar ati ve Exanpl es C2) that nearly matches the control conposition
(conmpare results for Exanples 1 and 2 wi th Conparative Exanple C).



.22- 1. A thernoplastic resin conposition conprising based on 100
parts by weight of the resin conposition, a m xture of: (a) from

55 parts by weight to 98.5 parts by weight of a rubb ,m :

t hernopl astic resin conprising a discont i_ﬁ._lous el astﬁ“lnﬂﬂll ﬁﬂulunmer sed
in a continuous rigid thernoplastic phase,” wherein at*| east" a"poftibn of
the rigid the& | astic phase is chenmically grafted to the el astoneric
phase; {TD 5 from0.5 parts by weight to 15 parts by weight of a
rigid gel random copol yner, wherein the said gel random copol yner conprises
the crosslinkkd re&c‘?\%"ﬁoﬁkéﬂﬁéﬁmﬁfc"@}?%ﬂ 9@@&4%%@@93%@&&5» by

mul tifuncti ongl; | Jakd ; ) fromO0.5 parts by wei ght

%ﬁﬂ;t Bﬁa{é iggi'n%ngﬂﬁl gkfogh g ture(o?.

to 15 parts by ght of an e n polymer, and (d) from

0.5 parts by weig tts. b I gh f_a (yeth ryl at e, randor

pol ymer. 2. TP\@ E%rrn%gg R’taalrtg}yo e&ﬁlf%?cr’nbg's %gr%)f W%ﬁg %%Wgﬁmdﬁ%dd

t her mopl ast i ctheesioplastiopesia e6miprifigha RtsRituousRlGRiménc pPRasealisferind Med ght
el astoneri ¢ phase and from 50 parts byweight to 95 parts bywei ght of the

rigid therfopFeRinuOYsHEgi thegmoplastipphasppybrrainmt deast |aapaiton ohtrerigid he
el astoneric pﬂmo%%’g&gﬁﬁ% %ucpg%\?%ﬁg%ga@g L:%f%%iom&iéﬁ%%@;e' but adi ene

copol yner, an acrylonit opol yner or a

styrene- but adi ene- ggr It Le_.capol yer. . . .
RE>F/>L ACENENT SHEET &) Y8 b's parts Ot?y Vyelgﬂt to 15 parts by weight of a rigid gel
.3.] copolymer;

(c) from 0.5 parts by weight to 15 parts by weight of an epihalohydrin
10 polymer; and

(d) from 0.5 parts by weight to 15 parts by weight of a (meth)acrylate
polymer. '

2. The composition of claim 1, wherein the rubber modified thermoplastic
resin comprises from 5 parts by weight to 50 parts by weight elastomeric phase

and from 50 parts by weight to 95 parts by weight of the rigid thermoplastic
phase.

3. The composition of claim 1, wherein the elastomeric phase comprises a
‘butadiene homopolymer, a styrene-butadiene copolymer, an acrylonitrile-

butadiene copolymer or a styrene-butadiene-acrylonitrile copolymer.

THIS SHEET HAS BEEN
REPLACED

This Sheet Has Been Replaced

(AN




.4.' The corrp05|t|on of claiml1, \Aherelntherlgldthe\n‘UerﬁsH—& sin

-phase is a polynmer or mxture of polyners conprisi ng 5 wei ght
percent to 90 wei ght percent structural units derive mz
styrene, from5 weight percent to 70 wei ght percent m ”"I
derived fromstyrene and from5 5 wei ghtpgpercent to 50 wei ght percént*
structural units derived fromacrylonitrile. 5. The conposition of
claim1, whergint : don
product of a Styr ol Ee R WA SIRRbRAP teMeid e AT 1EOA fhael:
crosslinki ng agetdymer or méxture Gh@o&}cmmsmmpﬂsmg febmi B weight @esient ttheSel
copol yner further corrprl ses an_inert rri pol ynmer sel ected from
pol ycar bonat eWetaht (RereRTy SHBHC%?&PE“% erive d’F’WﬁS‘P)Q styrene, fromrh gweight

conposi tion Cg@f gﬁtlt%’f@ %/ 1 J}ger&wmygmt@ dgf’(kg orhs.s)t?ﬁ'ane and PGLYETE

derived from an epi chloro n nononer and an a nonomner .
8. The c®npegightqeraingtarbdweighe percent steadtamd bhits dyhaécbfronm:lrylnsaitrﬂe.

conpri ses greater than or equal to 50 wei ght percent structural units
derived from get hyfThe conpeisitivar uﬂ g 1, wheer thé\ gD keigslyinke comprives ithe
article in accordance to claim rising a mxture of a rubber

modi fi ed ther ﬁ’(’ﬂ.?ﬁla‘@fqdc reactiqn Pmd“dsaﬂfd ar §hBere-agyiqnitie  sRRAMIBRRSARE Resin
conprising a tonmeri c phase di spersed in a continuous
. gé%@ kﬁ!@&fﬁlmﬁmg aegle X

rigid thernoplastic phase, erein at least a portion of the rigid

t hernopl astic phas Y1 % hase, a

rigid gel copor yme?h cﬁﬁﬁ)%glho@ f aﬁlmhs c}%&e%‘ E:Qﬁo(}%% h@‘@% zf%rn&l’ o¥e

pol ymer . an inert carrier polymer selected from polycarbonate resins and polystyrene
homopolymers.

7. The composition claim 1, wherein the epihalohydrin polymer is a
copolymer derived from an epichlorohydrin monomer and an alkylene oxide

monomer.

8. The composition claim 1, wherein the (meth)acrylate copolymer comprises

greater than or equal to 50 weight percent structural units derived from methyl
methacrylate.

9. A molded thermoplastic article, comprising a mixture of a rubber
modified thermoplastic resin, said rubber modified thermoplastic resin
compfising a discontinuous elastomeric phase dispersed in a continuous rigid
thermoplastic phase, wherein at least a portion of the rigid thermoplastic phase

5 is chemically grafted to the elastomeric phase, a rigid gel copolymer, an
epihalohydrin polymer and a (meth)acrylate polymer.

o [T
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