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endgr oups, when subjected to extrusion afforded a
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pol ycarbonate exit port. The nethod of the invention
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having the structure:wherein Rl is independently at
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the reaction m xture using a well-known detection
method to those skilled in the art such as HPLC (high
pressure [iquid chr omat ogr aphy) Partl cul ar care needs
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transesterification reactions. Preferred are activated
carbonates with an equilibriumconstant greater than

w@200b/eza0s 10 ti nes that of di phenyl carbonate. Bomes2005/032731
non-limting exanpl es of non-activating groups which,
when present in an ortho position relative to the

car bgnat e oup, not ected to re ul t
m%}é’t"i“gﬁst et F%&Pb‘or‘i%#m E“fg‘i" B ioaﬁgyé‘&%{]‘ﬁﬂ e‘EV‘éﬁ?o maleic
arBy QRS meaBIRiSPEsEL ek tyﬁﬂ?lyln&ﬁ‘er! A8 ihNBsRXABRIGR, BF example,

. non-activated carbonafes are
ylbylsa(cgtartearidy\hpﬁanwlg)@@q: b&nidabde alkenyl aromatic monomers include, but

bi s(p-c | phenyl ) car onat e
o SN DSTEE By BB g, sorene and
suBbtit(1Rd CYRBRRNERHL) 638 BORRIE alkyNSAKIRBE hivédky or halo substltuent
conbi nations of these structures are al so expected t
grpersypitached e rthe @rmaiice HNGasBditte DUt WS JHHEr o a"q'pha “methyl
Y, r
sGh gt A GRIBPEL %, ERELARE T DML, 2R Ao
vibg udedng| almnatxhethyll nmghtm)loend fvmjdex)dema viarimerigy gsrtymme, butyl

‘renders. the diar r bonat e st I re reactiy
Stgephenyut Qar ﬂéﬁ‘?&%le a%@%"éﬁ“ﬁonép r‘?gt})’r%ﬁtgf)“%e cﬁé}l?r\‘?g ene, -
tetramrests;ﬁhboxydrbxﬁoﬁweﬂé diachexplienaci dieshRk§rene! p-

di carboxylic acid halides. Such constituent repeatin
hydnoxystyzane, pyastioayityrensol metboxystysency and hotyhsebstinited condensed

n n S
arl\glrenéé h{q%ts .%‘"g%;( f%g'&l ?Sz ggr{ﬁx%h}% g@}'hé;ﬁﬁtl?%én% vmgﬂrgﬂ%cene as
wéﬂecaanﬁddtumeﬁi odctialyl doﬂeaam@mlees aad dnoretethylenically unsaturated

Non-limting exanmples of dicarbgoxylic acid este i
nifHg | u‘&?@“‘é‘?‘ﬁﬁen%cgpe%ca}"é %%Hgﬁyl af‘é‘ﬁ)é‘ﬁﬁ {hal %{{;‘@rylommle
mgﬂhQH?f&YlltnlesOlebhélbﬁ)tn?oacFvlcﬂhﬁﬂé" Q&Fan%ﬁhél@}h@ro di RRABNikrile.

dodecanedi oate, etc. Non-limting exanples of
SthStJambquncs adithd nhatureesf iswstititotst en ¢ htahtah@iﬂ ring are also

 su tél lg::lllgﬁ Bifldsrbeﬁ 13,”%' Zé/m dgh%r%)orelﬁhéf dflmc b?ﬁl?%tlrllia? {r{lg Flonomer”
mEBhanP&yY RS tehpAAIdyhar ondtea Yitigles nitfly g?&umﬁﬁsel’stnglmsne of
: gro portions of up to 50 nmole % preferably not nore
cthamC 3msatpladonper ROSPIS| APHEPTIEES: BBl i et HHH??é% jgpylonitrile,
[ The theoreti cal
mg@gagﬁl gfrar%t ?‘I‘)}/)B%FEIGE) %gﬁﬁlgnﬁﬁq?ﬁlﬁ@t he equilibration
vessel requires a nolar ratio of dihydroxy conpound to
Indd mayicutﬂarebdwdtreertt dh@@@bbter Gnbsirfate] camprideneoRaating minits derived
ract|C|n I nyent i on h r
- PRaShd S Ralenfe BRRUERLNER, [RRRRPR, "B L Ao Papticutar
erhBod3mént, MR eulﬂi’eefs&lbsalbley cdm@n% fr@m 140116)@5awd°/mpeatmg units
prefer abI 1: 0 :1.02. Hi e Di hydroxy
deiveg érpawnec@rm%r@rﬁ@l f vwst/l Y RPOBICES aﬂ%\moee preferably from
ol lay%(ﬂ'gyms&ﬁmgjs'%f%ctehb%\ﬁeé PylS H@I@la?é P AN10Xfy 1810 BRE InChexyl
conpounds are frequently preferred for use in these
adrylpes of applications. is contenplated that the
di hydr oxy conpound conprlses al i phatic diols and/or

T@ owg%ﬂ dxgstra}&? rnﬁﬁgg ngeslfft 1? tlg]eorrﬂlbl)er moé R lﬂe%opqgsnsé r€sin in one

ethb®EMEM dQ: léveﬂoBfr@mdilbaﬁthfydf O t0-aBoNit3I40v0l.%; in another embodiment
Trj cycl odecane- di et hano TCDDM) ,
atp lgvg; ( fﬁmj@w H\Qt”ﬁty’(o)tP ,ap@g}cﬁoo\db |nﬂaanother embodiment at a level
of! ﬁé&aﬂ)&hhyg Gk Qph'tg(?l@%@'\&l% er embodiment at a level of from
2,2,4,4,-tetranet cycl obut ane-1, 3-diol, m xed
abiomo A& mg,% ¢o shdut SAsvil%4nCynotieh exdnditianeaha ok ¢1CHDV)apout 40
cis/trans-1|, 4-Bi s(hydroxynet hyl ) cycl ohexane,
cycl ohex- 1, 4-yl enedi net hanol,
trans-1|, 4- Cycl ohexanedi net hanol (tCHDM ,
trans-1, 4-Bi s(hydr oxynet hyl ) cycl ohexane,
ci s- M Cycl ohexanedi net hanol (cCHDM, cis-1
, 4- Bi s( hydr oxymet hyl ) cycl ohexane,
cis-1,2,-cycl ohexanedi net hanol
[,1"-bi(cycl ohexy])-4, 4" -di oI d| cyI cohexyl 4 4 d| oI



atom a sulfur atom a SO2 group, a Cl1 - C20 aliphatic
radical, a C6 - C20 aromatic radical, a C6 - C20
waeywboaiophati c radi cal, or the group wherei n IRiI/tSmnzi032731
R12 are independently a hydrogen atom ¢ - C20 al kyl
radlcal A - C20 cycloalkyl radical, or C4 - C20 aryl

adi cal ; or 3&é‘ et her forn1 ?A
Wtcgadpoﬁapwp%w %srin REOthAT e qdémse}tftt&n‘m \P sftmgtabwt?édww to
abgnle (Jvt %’,é@d% &%%ch%l é?ﬂkodng@nt at@Rvar o frofrabout@ W% to

ara cyclo roups, or a conbination
abt)hteﬁ@a(wft Yo, chadsgdipoxlye Wenghenés‘lehabbmgnsqhﬁa«httmmlaarcerenm In

d d t h
ot o APy B AL BE waE DL DERGT oo e maggied
Mhasﬁa%&@hu a et of£BBNCYOE] kiyds toathoaako mr%,CA  level of

C20 aryl radical, dis aninteger fromO to
frofh Y ety . Halorabarl &hes %k &v Bty lex el fdraip @boutv%ﬁewwﬁo rent 30
|
0
v e s P A E e Sk e e et e
cyano group, Cl - C20 alkyl radical, &4 - C20
Theycisoal ;jaythcuﬂzadmusdtnpn on tl@pmim@izadgpkrihwidh ofithe reblzendulfstrate

BhEhS SO fRlR o™ e SRS o S bt e
ru(@l%& shﬂr)]sltﬂéﬁelt foﬂg)@'ﬂ'ngbgfaf%ngy bin 56 fhre RHBO @ YERREMY lini RAIGRBHR substrate
(Y eno

may Qosﬁﬁ@(egbr@pqi,bqsgﬁnmaﬂy@m;@mgﬂ@lny@qlgllem@smbunon with particles

ra%g ég b S%% lﬁrgé(b;‘(;)ug meﬁﬁgl{)ﬁgﬁen ﬂ’?’&?@ggﬁ’e‘? 1000 nm. In other

enEbthl’ﬁerﬂé %mmﬁmpyﬁﬁ}el sopobihgl iphiahylbber egatrete may be less than

abguél(%}l élpg Iéﬁg Bpéleé embagr o en %aéfpgﬁg:ﬁegsel’ze of the initial rubber
| su%st?a‘t@'n?a( 3be'5mdh ngér& lée't\bé’éjlr MP@@% Jand TabR2AR nm. In other
bi s 5-di br ono- 4- hydr oxyphenyl ) pr opane;

enzbozhmc@e Sﬁean@hmMWt size by dwreomylph@'%wf) q@b&rﬁéﬁ aray be greater than
3 r X

aboE?%@ ?.r% dJF o#nf)i ox% ts th eny %/Jf)%g P&%qﬁmal rubber

subgtrabda ﬁ(&@'b@hlh @rrngéolﬂyselmmy al50dt soo hﬁpaﬂdrﬁbeny’vs)qgmpana;ll other
(3- brono- 4- hydr oxy- 5-i sopr opyl enyl)pro

em@db‘i“%r(t% the Bhtf%}lm@beé HPW@WC%WFSG%?%‘@E};?I‘X ?bﬁ%naem”‘ture of

pm@cnplﬂe% »bmrge 1§as§ gt %Learfl Eamé!eowenﬁm&tmpanea particular

b1 s(3-chl oro-5-phenyl - droxyphenyl) rropane,

erﬂb@amms(the bnmmrbn&bphewt;shaw wmf@ﬁgfphnncym}:qupatrrrée sizes with

2-bis dis dr ox
cah 515 $piels e PRGRRYor 5 1 AE Y BRERY JBHE AR anc about 750
nr& 2:1 Bicile? partibu i %ﬂﬂbbdlfhehy(ﬂ\éQMM@lh@Bb’ér)spbﬂﬂwl@)mpnses a mixture
2-bi s(4-hydroxy-2, 3,5, 6-tetrach] orophenyl ) propane;
Ofmaﬁl%(? LS, RYRIVHR rnean@aalcl%&l%%@lﬁ%%%%ﬁpﬂ% Pl Rsbuses; about
3 t I
Sng DR S R Y S A D RSO gt gmean
par@eie size distribution.
2,2-bis(2,6-dibronD 3, 5-di net hyl - 4- hydr oxyphenyl ) pr opa

T bSPTIR B Y ROy BHGy 19 KOG b, such as, but no

lirhitdd B, 8 b3 k@R -dR EARBXMPhEBSE) Gy shecoExiaRRinglemdbodiment the
-bis(4 hydroxy 3- net hyl phenyl ) cycl ohexane;

rupber bsjrale fyBds,by aaupais mmwbgwprpw@wmyw@n o Eheatigsence of a free

Y,

ra%rc%l’ r@!it?a?é Eﬁ U azg{éﬂgé%)@é}éﬁ &ny %%nifléé P%ﬁg@g%ﬁe};ﬁatﬂr, £ persulfate
-bis(3 , 5- dlchloro 4- hydr oxyphenyl ) cycl ohexane;

bIS(3 5-di br onp- 4- hydr oxyphenyl ) cycl ohexane;

- bi s( 3, 5-di et hyl - 4- hydr gxyphenyl ) cycl ohexane;

- bi s(3-chl or o- 4- hydr oxy- 5- et hyl phenyl ) cycl ohexane;

- bi s( 3- br ono- 4- hydr oxy- 5- net hyl phenyl ) cycl ohexane,;

- bi s(3-chl oro-4- hydr oxy-5-i sopropyl phenyl ) cycl ohexa
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- bi s(3- br ono- 4- hydr oxy- 5-i sopropyl phenyl ) cycl ohexan
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1, 1- bi s(3, 5-di phenyl - 4- hydr oxyphenyl ) cycl ohexane;

1, 1- bi s(4-hydroxy-2, 3,5, 6-tetrachl orophenyl ) cycl ohexan
W(@2006/039105 PCT/US2005/032731
1, 1- bi s(4- hydroxy-2, 3,5, 6-tetrabronophenyl ) cycl ohexane

1, 1- bi s(4- hydr oxy-2, 3, 5, 6-t t hyl phenyl
mérator or a(redoxyrmtratoyr system, and ogttl(gnaa ,m)thg preege)hc)e% 2(1: lcl?aqg )t(r%rlt]ster

agl:nt} .%.,%h%ll@% HlefAbQRh Yo Fori HakBleb¥t nbbEydbaratphenyl ) cycl

1 1 bi s(2, 6-di brono- 3, 5-di et hyl - 4- hydr oxyphenyl ) cycl o
Thﬁemrﬂg thennoplastlc resin phase of the rubber moditied thermoplastic resin

hen

vcoiﬂpi‘rsgs 0%% or %rro&g XIYe%mHB%F%Xr}%I ’ngrs} )rlln hé’]t?é’dc me ec))(tatﬂg éjlr%sent

- inh@x@dAghonomers are polymerized in the presence of the rubber substrate to thereby

1, 1- bi s( 3- br ono-4- hydr oxyphenyl ) -3, 3, 5-tri met hyl cycl oh
fog;@aanrégrd(thennoplastlc phz}/se at lgapst a p%rtzon of which is chemr%:/allyygratct)ed to

th%gl}(agt%ten_% (¢ PRYEr PR 3 TRl PREB XSk mdpRstRe PHAS OB AN EAN FrS¥ted
tolpubbéi Sibdtrdty ds eoryetBnésswmrodytopeesindfier 3is Braied capelymydrcyThe
.cl,ohexane; . . )

rigid {hEITaOPlAsticy phage -RHRTIEF By [IRERGAISSIIS. BOWMEF iorefaRghassE that

eﬂlﬂﬁ?saeﬂgiass transition temﬁerature (T%% n one embodrment of greater than about

, 1- bi s(3- phenyl dr ox enyl ) 5-trinethylcyclo
2jﬁ’§xamgnother embodiment of greater than or equa] to 90°C, and in still another

e@%cﬁd(‘)rﬂé@gﬁg?ea%r%‘gnoorr%qﬁ“alt?(y%(‘?’)@.’phenyl )-3,3,5- t rimethylc

1, 1- bi s(3, 5-di br ono- 4- hydr oxyphenyl ) -3, 3, 5-tri nmet hyl cy
Incd pdrexdmesmbodiment the rigid thermoplastic phase comprises a polymer having

1_%i ﬁge%eg'vé?tﬁ% one rdrn?(g(r rlr]lgrrllg/hgrs se?éc?ed fI et hé/lgroup
cohsénbg 8f & cb|,oMey14niRIE@NN eImERIAL, PN &th)BerSlale bhéfRers,

t hyl cycl ohexane;
alkertyl [firemalicmamemershgest ahgnosthienisplly Hasgirmated gitsler mopgers.

0
SPURTETETIRRS oot . pabpeAcH s, Tynamg s e
 arbmatib yhenahah exdn@pnoethylenically unsaturated nitrile monomers include:

héﬁlse?:ts Sheg'rzllgﬁ e 1r|? ¥}9erc?es¥npt1c;nsoo the Pl}gbglh seurl]))étrc)ite In'é a(?dmon the
ri érd Jmahﬁ)&)%shc lpéétn\/i)ha'ée atﬂyo bRvideanasoxy ahevltdtiod, Br did pHade is

hyl cycl ohexane

sa1nsfiecb |09(1®1dblwon@u® op touabpbt K0 w8y ofkijiH seneatingumtsslerivpgrom
th I
Orbe (yr(l é/r% ﬂ@? -@?%H%rhz)?p—eﬂ%@ogre&yphenyl )-3,3,5-trinethyl

cyclohexane,
THe tighd siiSmbplastc phideetypically ey dipoxgspheanyol )m8re3alkertyt i anahatic

Pl el s Buae ks b AAmasie Rl BE pFRRESE. . leasl_ 020y %

stl’tféytﬁalohﬁil‘saﬂgnved from one or more alkenyl aromatic monomers. In one
1, 1-bis(3,5-di-t-butyl-4-hydroxyphenyl)-3, 3, 5-trinethy
embqrbmgmemrregld thermoplastic phase comprises an alkeny] aromatic polymer

hav’rrr%gt:éusc{t m? ugrtg H?P\Yed ﬁorqygi{ OFY Rl%%]wk)en)?i a?f‘oérahé 'n{‘{)%tomél's and

fr&mlmbloS hﬂﬁ hyﬂmamyylEnBalfy hshtatathkrile opinemgets) -Exadhpbestofisuch
met hyl cycl ohexane;
altewl bargmtlﬁyrzﬂlmvs oingluge.g byt ey Biob i pish ) styrepeigeryjqniile
ycl ohy
o s R aRs s yrepegoploniale 1 STRBISTS. 5, §7s. 7PN
nethylcyclohexane
l,1-bis(2,6-dichloro-3,5-di 8et hyl -4-hydr oxypheny])-3,3
, 5-trimethyl cycl ohexane; |
- bi s(2, 6-di brono- 3, 5-di net hyl - 4- hydr oxyphenyl )-3, 3,5

-trimet hyl cycl ohexane; 4, 4' di hydroxy-1I,I1-bi phenyl;
4, 4" -di hydroxy-3, 3" -di nethyl -1, 1-bi phenyl ;
4, 4' -di hydroxy-3, 3" -di octyl -1,1-Dbi phenyl;

4 4 dlhydroxydlphenylether
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activated carbonate residue, and a transesterification
catal yst. The activated carbonate residue will also
wheneosvie referred to as a solvent. The sol vertT/usa005€32731
a single activated carbonate residue or a mxture
activated carbonate resi dues and ot her sol vents.
T picallx the solvent present in the solution of
S

meﬁylgw@re BT AF DA BB Ha P LYRYE éeénqtberﬂamlca&r@awdwm the
.C i r

%’g rt%%ob%sl?ﬁgﬂ% &)‘Moprg%s \égra?gh%/] %}'ﬁl)ﬁf\lz\lglﬁg%{l%%ér ]%{l']en]g structural

ursto| derived. trcﬁnrorexammee aillsmb/Utaioomtlofmohwrgcmerfnom one or more

bIS te di ssol ved n neth
el BB E BT ey i S5k MPRe s TrBies monomers
seRRleMC &P NGARE A[gﬁf'u‘é ROndQmzent Ly, -we)gifl- nBidhyaryl-(meth)acrylate
sal i cyl ate. ernatively the solution may conprise
mpmgreers.h Enamples 96 bwabiratkeniyb progiasigppbmersiclude ot gre not limited

ot urge By DR RSP C LABIREP T ) “ERRMARriy, * tebe

mé@llisgydnataeryldmigilsaletiyl on hehmngyld@ pecmmhymh*y vvearxght alpha-

mgtlhla»'ﬂ%g&er{gé?}gg%z%%%% at %tlﬁipﬁ@fearcgy ate & oéir\/\rgcler% hﬁﬁrﬁ%g%amples
o TRASKIEE Bk eI taﬂﬁnﬂfce%%é&w@&{l MR tRReRPMY@PE methacrylate

enpl oyed conprises at | east one ester substi tuted
cqphbmels, (|st>een%mtal|e\pat athydaddbonepdymersi dﬁﬁefyenh/avfy}fglltﬂlfémalelc

a%%g)n{ey %F’g%{ P’lleyll 5, gupg u g%/reg?/ aaﬁ%m tﬁ%ao 9? %mdg Ecgp%%@% These

cdpoieRendrpticyusatl foaale Ogiduhé@ipiastc @ah@gﬁmeﬁﬁmldﬁ&@n@r as
group, nitro group, Cl- C20 al kyl group, C4 - C20

mpyiedal kyl group, C4 - C20 aryl group, Cl- C20 al koxy
group, C4 - C20 cycl oal koxy group, C4 - C20 aryl oxy

WHeR YRuctlrhr ulrdCin@lofs¥lyhidiCar8 rd@H\ped fen onféP more monoethylemcally
cycl oa ?ky [thio group, C4 - 0 arylthio group, Cl-" C20

urahlluyatgumﬂmlnyhorgmmnp th@4th€ a@@@nbgfémlﬁ‘db kydnontef addad to form the

%PW%&PF‘SH}/ “gSP afte OPO ééalgcyc algi é:é’lq“pglas ic phase may

b OUf: efBodinerd0inah yhlﬁg,l&| Sroseyvedr shopt SG;vt % &BZIOabout 40 wt.%, in
alkoxycarbonyl group - C20 cycloalkoxygarbong o
angihis Fmbogimentoip aamg@@fc%ﬁt%ﬁwb@v oup!-"eand 0 wt.%, in
r@l‘é&‘ leﬁmoa’l%e% AHp rang@ of b%eHX%Lﬁquk\W AnB AbGECHPwt 69 and in
aryl am no grou Cl kyl'am nocar bonyl group,
ydt:4meth@46mbyd:hr¢at kyhamg@omﬁalvdmm algm@dé W(% andGgut 30 wt.%,

nocar bo r | am no qgrou
o of The il et i Gt iaded @ 4 vRC e LR PPl Piag e
gRReN&dpolynher@nd wmyatmm@ﬂahwia@e resi dues) include
met hyl salicyl ate, ethyl sallcylate propyl
salicylate, butyl salicylate, hl or o net hy
Wé@msarysttartaéum&%wmobfmerwp et omope of iory h%'r Eppalkyl- and
r?/ﬁh&ﬂ atz% %{dﬂwnefsaltﬂe%yth@taﬁlohﬁt @Fﬁ‘n@ QhideondHEd REd b form
vent e recovered and reused. For exanpl e,
thesctopol-yswbsbnmu‘sleg thhgredled wpchymas anéttlhﬁy hgsiatheomrdmlc phase
be recoveyed act hosgene, ‘
g et SR e BB ot s b PaR T Ees, in
afdthid? GAbARReMSiAda trfh Rl SIPBtR e RBEUTET Mg. "/E’QilnMCa%bbDn&tvﬁtS’/o, in
Typically, purification of the recovere

aré%heérelwswm iR 8danEsah betwesn apeytclilet %;ﬁnéa%bpwe}ﬁ whie, Byd in

y&libirch b 8ftmh'h SHNEDLr HARLerR SRR Hshih o B0t B3R 25,
I nven lonal Iy conprises

halogenated allphatic solvent a hal ogenat ed aronatlc

sol vent, a non- hal ogenat ed aronatic sol vent, a

non- hal ogenated ali phatic s®lvent, or a mxture

t hereof. Hal ogenated aromatic solvents are illustrated

by ortho-di chl orobenzene (ODCB), chl orobenzene and the

i ke. Non-hal ogenated aromatic solvents are

illustrated by toluene, xylene, anisole, phenol;

2, 6-di net hyl phenol ; and the |ike. Hal ogenated

allphatlc solvents are |Ilustrated by nethylene
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R ' xwherein R20 R23 are independently a C1 - C20

al ky] radical, &4 - C20 cycloalkyl radical, or a C4
WEAD6/asHds radi cal ; and X is an organi c or i nNOrgEmUs2005/032731

anion. In one enbodi nent of the present invention

anion X is selected fromthe group consisting of

hydr oxi de, hal i de, carboxy %gkg zulf nate, sulfate, .
basest athe okl st O8 MORRCE ondera thegopplvmer eagprising the
e pael H_FEAGNE alernary anmoni um
gQ% ogﬁggﬁgfgypgﬁggﬁ%th il %ﬁﬂmlun1hydrOX|de
tetrabutyl annonlun1hydrOX|de tetranmet hyl amoni um
Thecahaurd of tgedftingrtitah ydkes plmon betwek o thrarudbemsiibsedte abdimpnomers

nmoni um acet et h ammoni droxi de is
cog it s S Fermbg s e T TR s fwtipt and
con$posiiofGIfeRk AIbBEN fHace. JIsik @hbadifiam greadee&mhombumo wt.% of
conpounds havi ng structure, wherein R24 -

the meb&waeﬁm pgjicaphase 1s dpnicallyyaraiteddiocthe m@fr SU@I@te based on

th€ VS P Al ot r&dhgf'a' thePhoRa&lt Rhg%omawé cmgh%a!én. afd Pﬁ?ther
IS an organic o I norgani ¢ ani on In one odinent o

erhbualipess egreatern vieant labxmtam owt.% iof tha agidorhesmbplasteed phase is

fromthe ting of hydroxide, halide,
CheIRERRy EfE 18 U1Po wél% Shsfpis, st Plinhe, Bl BHRLY of Tigd
th@ﬁ‘l%ﬁi’ésﬁarﬂm&atnethe%h{p@blkn@n or E]aﬂilp afdtBérSériBd dYment, greater than
sphoni um conpounds are il lustrated by tetraneth

pho yl
abohib 2P hverfiouahh thy dreisk theamoplasticaphastiys chamaisyhogiafiad to the rubber
0 [ £ b
BG4S e 1 TP PR AL AR, s Uosiion
Ingeeiale embBBiyentsTiBPAmoanod ftrégid ﬂfeelﬁleplﬂﬁd:. p}wmeclﬁzni(cals/ gafted
onv%%ent ani on su%h as carbopate or BU|f r) é
touHE SRS o BURSHAE P PR BLTRDE BhACHEGRAPRM T WAry@ad ghout 90
Wl 9 bBHALR BB 0ANTR N R PRESH mem&magwtum WE GSarl #out
properly bal anced. For exanple, where R23 are
8wt bo; rhstwren agpouliswatrdand about 80 bodat @, betweqnsibout 20 wt.% and

SSBFEVTEE 088 SRR B PN

cdiystisonde sh setchthas embgdiashtsmabyer axivdes andocak.ed withe rigid
hydr oxi de. Suitabl e sources of alkali netal ions

thereenidrsic Phess ik HES. hatianompifsdi des il ustrated by
['ithium hydroxi de, sodi um hydroxi de and pot assi um

THY ﬁgfﬂxih‘éﬁnopﬁ%ﬁ% rph%%fn%? %eq;re@hk A iHeerusBdrt Hodifidd AhdtRbplastic
nmetal 1ons include salts of carboxylic acids, such as

resindi wnre ambbdinenhalch Igeeliof dtonv elpup 85 et fiy teshwudp arti%hen another
aacetic a EDTA uc S el ras
ergﬁ%(f 1@61:'1 A’it ﬁgfévezgfd from | so umpoé)al agg)\g% \R/t /o, ﬁﬂ 1(rggh)%mal§1@!)élment

atod Ie@él qirfefeabad 60M%h6rab61ﬂcﬂou\m Py ¢ ﬁmjtlﬁte elrrﬂaodfm@m at a level
contained within the reaction co onents as

off FMEPEY Bt Yoo @BeHt 40neehoi #ndsineh!! 3HOBRbRpodent at a level of
frglgut AV 80 tWI'}E'% rt@%%ﬁtoﬁ) W't 7l gedt&?t}%d\gélghto@f @E rubber modified

tional catalysts. In or er to achi éve the
theonoméstionresifi. pbl pthar kobatimanss fg tipd tmetrhedastit pHase may be
resent invention an eff t,Of st nust
PRRTE DR Sy 01 PHE At 20 hrat yR oA Bh (R Teigh
oft RIrGEH e Yn JANFRIhURRIP1 dskie rést, aTwoliFaesre @l ffErohteabedr substrates,
di hydr oxy conmpounds enpl oyed in the polynerization
each alasseANg Vihd fareftemeam @am@let pige.r Bey cbeoffeperateé)r yawloyedin a
J Y Y
PSR SRTSRRRR TR, Hyid (heBhini BN dn BB WY Froducrs
blendade rigether to niakt ehe trobbepIesditéd pieospplasticu mssal tin pléwstrative
nol e of the di hydroxy conpound(s), neaning the nunber
of nol es of phosphoni um sal t0 di vided by the sum of the
nol es of each individual dihydroxy conpound present in
the reaction m xture. The anmobunt of organic anmoni um
or phosphonium salts enployed typically will be in a
range between 1 x 10"2 and 1 x 10 5, preferably
between 1 x 10 3 and 1 x 10 4 noles per nole of the
flrst and second dlhydroxy conpounds conblned The
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prepared by heating a di hydroxy conpound with an

ester-substituted diary] carbonate in thepresence of a
wo eaneggderification catal yst. The reactants apP@Er/Us2005/032731

typically conmbined in a vessel in a ratio between 0.95

and 1.3 noles, preferably between 1.0 and 1.05 nol es

of ester-substituted diaryl carbonatgﬁ er nol e of

erphaeymerIk y haredharch Predispotihl PossRsnghd dHterg mean particle size of
| arohet t | !

A% L3190 AL, MR Bl B8 sk o
in2. fange dabdun®0:&8 taibout 4088 straniafrange ¢foabosad &GP Y st ahoat 20:80,

nol e of dj hydr aropat i ompound enpl pyed. Upon
oniaienke ohavan dbaoab 3Pl D 5P Ryt SBPHERs athfaLrubber
subQPAE whthamaliePpfHicit Qiz8 AOthe mAbedsighkdt ihs0fR 4 8RndCoft@ining
300 0C, and still nore preferably from 150 0C to 250

mOE, tharears pasticle siza o inival grlkn sebsirato| lntaltemat uhgnbagdimgnts the

o P T e TR BB R PR

presends @ tretibiet isaladtiaan oc dyaddditton @fhond omviroew e¢mraélytdyethesized

starting materjals, dihydroxy c nd and . . .
rigidthermoplstie _tpa{wa%ﬁoam B BB Ltjlﬁ‘i‘i“QPIiag‘Cr Py faRRprIsing
thE QofBosif6H ok bPh binPRhatibh6r Eﬁﬁﬁﬁo@@sés. Typically the
equiftbriumstrongly favors the formation of product
ol i goneric pol ycarbonate and by-product
Thss rigid sheywplasieghpisemey benmadal agcerdingeto snowpeprocesses, for
i PR R Redof RS pYhecifon, SBch 135 3pferizarion
org@)‘v‘ﬁﬂiﬁegiohis Zlidﬁ@)f,ewhdfrgidei_t 1¢a6t zgf)érﬁioh o:f e}m)l\tl'g'ti thlsfrrmrtﬁbkastic phase is
y-product ester-substitute enol sol vent I.le
cheB A HL e ol et Ao BIPER PR db SR A yepraed
sitR L eGEhAR MEHBBL: PHa0dUehe PRkHRACRANALRay REF@tRed i€ batch,
trgnsesterlflcatlon catal yst i's typically neither
cantinseseet $emitdostimepus Iprgreas. i Beprssentativgrproesdivtasdnglpiigrbut are
to.extrusion, there is pi,cal | y; n t 0. ad
mﬁdHW%F%ngiq%%?a?ﬁgﬁ Hh}i%gb%§?%ﬁ¥7g%gﬁsﬁgremﬁ%ﬂ][ls'pmem
applidhtidroB@tal ot ARymsL 458, Aldelctobdi€3 1amDeMt Thé uasdtahiedtsites in
present during extrusion ste& expressed in tg{ns of h
thegmbler gt Yes PoEHdcrof® SRMBY: Peaichighal enspRpe St Psthose
S D PR RO, AQNEL ont™s SlaffR lopomer. In some
erebpdimietns adfi e [eep! ivsepries sewhomer rAvafisg datrablyest substrate with

nol e. di hydroxy arongtic co und. In sone instances it,.
ey ALCT RO & DB ERBUE R partscaleg PPty s Fefbhla i
st@Sds BVresdiR Gt Ichitond fiph@mHonfed is@afietifol mPbérRabstrate followed by at
equi li bration of the nononers. This nay be effected by .
leasthane eeandc Brenpael ¢hifferertp fromosaidy Syl @oneyag i riyepressntative
' e cof 0 : tenl il '
PO AR 1 OSFLSLHAETAIAL, s s o
litneted .t8, dhos® spighr é&s comnwntli stsigried Ng.Sofphteat ppplidabon Gerial No.

1 531 FlsRtiegyes }E BT uons concentrati on step.  for

exanple, a flash tank nmay be incorporated to renove

1S9 pY8kedEhBbdifent the rubber 98B fiéd thebopiigichasik iy antAeSh graft
extruder. As ester-substituted phenol is distilled

cqpobymerisacthpscthatrmanmiersnrgd prdysalh b GieneiabEleeirsrCananaay upder the
I ® Wel ght .00 Pog
bR SRR 18 Al e MBS IR SR HERRORAPLE, o
cqyodyiondr. baS arpdyinérid sareeiaRViedpdd, Her axminde, thusr digdosed in U.S.
nmol ecul ar wei ght (M) of the pol ycarbonate product nay
be in excess of 5000 Dal tong] and in some instances in
excess of 8000 Daltons. Thus, in one aspect of the
present invention a mxture conprising at |east a
di hydroxy conpound is reacted with at |east one
ester-substituted diaryl carbonate in the presence of
a transesterification catalyst at a tenperature
bet ween 100 O0C and 300 OC and a portion of the

e e



value in a range between 5000 Dal tons and 15000

Dal tons. The oligoneric polycarbonate m xture may be
werepasacs by a variety of other nmethods in addedT/0$2005032731

the equilibration nmethod described and the nethod is

not particularly limted. For exanple, oligoneric

bi schl or of or mat es of hi sphenoJs may be prepared by

Paieu NG 817185 78neA GYIoRBH - W§%WP@ it ﬁoqﬂlm@réﬁ@namféhose
r

oAy AT QTE AR 0P 95, 1 ome

erfitrdirherts rof ahé emlvanndxemhem en faanilaé-neonftidt ASAS iswiged, the ASA

anester-substituted phenol., for I t hyl
CORONEY Byrtber EBMBIRST 6 TBPTYoHERE i EER e g, monomers
sefeRMaIttcth M g%bﬁ ol dfut ad ¢, eram%nadnd OEeh)8ErPMRSas part
in nmethylene chloride solutlon e product oligoneric

ofmhyrcthﬁ bl@niam}@sﬁ:, rﬁhcsmbb@r’ rdasaray bethe Suplecenghinesss arg relsred to as
r Lnve
ac(%?te 1190({) {:l (} l% aCI eneez‘;Jl ﬁl%t%%r%ifg&fb y%ﬁér?,l (ﬁ'%l’ﬂé’tg gno&hﬁed
ASAomAt b@fmhuﬁdnm]@ﬁs httehy0 nicgioireiate t@odsylian I@d?Ml\/eAmmdaﬁed
i es of mashln%)steps in which the nethyl ene

A@Aﬁl(&”ﬂﬁé“%defi’Feg berenpftergs | iOdr2Apol ycar bonate is

washed repeatedly with water to renove sodi um
C@r'ﬂ @srlt'l@h% of YA BIveRtitfiNaled ESHPRIANER8nd BSIGinkt 86YRprising structural
st may be required and nay be added during or
ur]ltssderxyned ofromoatt testesna (Si-Gn)adkdpmethlacoinie entnsarare semetimes
regoﬁe EL)I I?101%1 ona‘l 1%3)8' ] |r§l BIlet 3@ %A%ra r@go%glﬂ%ét coﬁﬁrﬁ)osntlons of

theShedntidn hs)tmiriste ed sqebrd @olynice rdvnaiating essepsallysaf dtructural units
ol igomeri C %gl ycar bagnat e bei ng g@ ared using the
df‘éb{ﬁ | iR atti (5Astt e fE e WEPEtH Fananomgie i) the jpsgsent
cdnfe mgﬂséﬁr?g cdehiflall 89 omlﬁleﬁka@nmﬁ@vavér%al it kOMabOone (Ci-
f(or a pro uct pol ycar bonat e 1 ncorporating term nal
Cpbvélrbcbwet@)awbﬂe drmnpmed nfeavsmitsditie edvand pobprercomprises in one

e@’%{?ﬂffntﬁ\gﬂ %acg‘}g I?t%@%zg Uélﬁ% Plﬁtéagst%er 3 Bgcﬁ}nggtegreater

tha® 9wodjfr§@1dtsaut:ﬂuaﬂ WBitd) 0l st@lf addiieer RirdSaMenk BieARE (A 9|8% &f said
back venting devolatilizing extruder. That is, it

stawttéaéwru@eancbaaﬁt banather aehediment igeadentbem 0ot %ﬁﬁt%ural
r X

s R (SR AR B, Wil e Y e SR pHhers

ccmnprlseambseon@l dealbyleheih&bwata rgoreaiees desaribed lofreinghove. In

PGP PO b SEE kTR M5 TR "BR TG e > bu

ard Bk Ilmn&ad @, k@.ctsmyae?tl ééfy]&tbQn(ﬁ?@ﬁﬁdﬂﬁqﬂuﬁlfatltlb%x&hﬁﬁﬁﬁf which
invention is |ocated such that the resistance to flow

camprisgecthd astylen, bwithasislates iSorramty! Wéryfl@édnqbéw acpylatpeand 2-

G T R R R e

eﬂampﬂch;e o}ﬁOlWi[Car komatise emthylpmmdthacﬁrlga,r ethiyl i inleuﬁtnymtces p@pyl
ext ruder and f em sui tabl e

g Ga o 1 R b MR otk MEH VRIS ehis] e de: and

ddchl &eﬁ.a&%@éﬂ IR HartRfuldr REbbAVRAL {hQrboB%%ifcbﬁh riSQRABEA Snits
conprisihg an ester-substituted diaryl carbonate, a

demws}dfromy necoimp omethagyiite, (saidneesmer jHeingakhorn cag apPémethyl
eactlon S 0,.and h .
RSP o E A TR BB NI S 550 efho or e
invefamraly ye hebieenbddifefGnanthn2b0f Déweah abopessU #hd about
between 1 atnosphere and 10 at nospheres, preferably
between 1 and 2 atnospheres, to provide a solution of
anol i goneri c polycarbonate in an ester-substituted
phenol . The solution is transferred by nmeans of a gear
punp 12 via piping 14 which is directly plunbed into a
fourteen barrel, vented, twin screw extruder 20, said
extruder possessing screw design 30. The extruder is
operated at a tenperature between 100 0OC and 400 OC,
preferably betmeen 200 OC and 350 OC at a screMIspeed
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conprises four m xing sections which provide for

intense m xing of the contents of the extruder. These
wa@emeosudoTated in the screw design 30 as the nPca/ug§R005/032731

sections | abeled 36. Mxing sections |abeled 36 in the

screw design are believed to provide for enhanced

ratgs,of pol ycar bgnat e_chai n %Lgmﬁh relative to other
T0othe 48 apptheii FmberimERt i AIEANLC PhECRYEER Fheyt Lddde and about 67
wEACH Hofitr EAbbE tnl“hoangé of B@wBELARAL 3 WYL ThA Mbuk 80 wt.%,

typically operated at oné or nore tenperatures In a
inraanger bmbodierent @0a 0@ genaf br0Qecd ahodt Atwidheandr abwot 85 wt.%, in

screw speeds i.n a _screw.speed range, said range ing, .
B S LB TG SR TR o e dih 20980%s pikde: i
anBfRf hdBlindetiNee ngl JrsBnaas SNt BPHL.%Exhd WEBHSS2 wt.%, in

suitabl e for use according to the nethod of the ,
angthes smbodimeantin anrange P detwsen rbewt 1 hyti'ntaad rabeni g wt.%, in
an‘gﬁllép !e b%ﬁi%?e‘@(ﬁ%‘tar%ﬂg{)?f bEQRL earof){ltq@wt.'w and abiout 45 wt.%, in

non- i nternmeshing dotibl'e 'screw extruders, single screw
anbéetr pmbodihienginex tange ef betwebmahat 30vawo and about 40 wt.%, and in

non-reci procati ng extruders, and mul tiple screw o
Stléletr}owérembpﬁmegﬂ an gerﬁ%%ean BHIVA _%P%{t d% Loor qdeabout 35 wi.%,
baRBESRIHeAi SNF r&tndul @omPERkniAh&ht SorhHEHRAS O aRother particular

corresponding increase in the screw speed nust be nade
enbodgnetdthe emewt ofmad acw@nd pelyattdiin Fe@npdsitims of it inkeitiog may

fed, Mregyer, th rew speed,de m. g h -
be 51 e 87 PFleed AS e 2l PRI B8 5 T b the weigh of
re§ibUsudBiponids th thBeompbditiéron of the ol i goneric

pol ycarbonate and transesterification catalyst. Thus

t he SCFGMISEeed and feed ratq are typically .
Compestipns e dBninvention MaypfignalbyCqumpiisg d BdRelmfrscomprising
sthuh@dl 1 RS ReRvREEWRER 16REE Ak R RFO AT FREEDndSit east one

ratio. Typically the extruder i's operated such that
mpieethydenieallyfunsataratddngtritemenpakr prepared i @ depanate pplhymerization

extrud in .pounds r_hour to.the screw speed, ...
sty i a8dsg ' 0,1R% SAMParTian Wity REiculdr et s3It higg mogymer
coh®ists @saftrnaifystfucamiOuflls d@ivkd frah #xaapl@e dlkenyl atdrpatic
of feed rate to screw speed where thg sol ution ,
MERRH| W iy lear WeirgensHvienisslly HBsARAKH &itsifgmonomer prepared in
o i ; . it
© ANPERRTEHAAR B0, G ltelo s SRR 1AHE sk gone
cambisdifDessgrnallg of stBuctdiakunmxderived B derimedriromfag éedstraneatkenyl

orGPas MToRraF and of e8P SR B B E B g GERET gpromer
medHs&@hfahd hitdngolaegemprives axédeldtbodimenthirgher ththeo% of said
maxi mum and m ninum feed rates. In one enbodi ment of

stpgtirg rutentn anethasembrdinentigiaatar dhask 93 of|spigotticiusal units; in
s R AR PRl 3800 AP TARS, RORTRH] Bnother
erhiedpae@t greateof thaai €0% upk rshidasactsal utiton ils grogiatr eparticular

than the bpilin oint of the solvent. at a flash
erBlP(g]Ergarlltes_ald?—%qdcgqlpVFr tshﬁeet a tgfcétfra\, LU (ticirwgd f?om at least one

UPSfal8hReh) rh BRITBHASIM RO IS LR REPBLythepint dy R rERFNERkdwn

(G gRnsAtRmaL Ghar than the BorlIno poiynt‘q)o%&t he
mgBpdent Inasomp ecribaikimensp esaslitleird |pelymest eerapgsepherustural units

there are .nultiple ent , A
exp g inaau by B S TS REGSER e PG SGPHURE (B pper
mbdifiell theamplaetie redin.t e ssalevgatticudangabetihsents \Waelr thitdhsolymer

sol ution of oligoneric polycarbonate contains

significant anmounts of both high and | ow boiling

solvents, it may be advant ageous to superheat the

sol ution of oligoneric polycarbonate with respect to

all solvents present (i.e. above the boiling point at

at nospheric pressure of the highest boiling .

sol vent). Superheating of the solution of the

ol i goneri c pol ycarbonate may be achi eved by heati ng

the m xture under pressure, typically at a pressure
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side feeder is typically positioned in close proximty

to the pressure control valve through which the
weupensmaed ed ol i goneric pol ycarbonate i s intr optmes2005/032731

into the extruder. The side feeder conprises at |east

one vent. Alternatively, the pressure control valve

t hrough which the superheat ed ollgonerlc pol ycar bonat e
comprisen sawtEdd miayleBrcdatremahaens andtaseylaniiie;alalpemethylstyrene

It e ] (0] h
o Pl L G NS BA WML Eh e
anmlnnbf chidahird@ohndr iofin bhe embdémfeeedea rhmget dsfeb@wectmwtmut 3

at nospheri c vent l)%gated.on t he de feede

R D gt TEF e bR RO OUEETE SR CEHEDSFR AP St
an! doBRTBS & 9B CARACIAT RANAoth TR bR rh Mk n@quﬁﬁgé sHbQWBEh about 5
multiple pressure control valves which may be attached
wt% bk abbwledd eedér basdde onxthe udeight of resndyist ¢prepanenidein the
copipﬁfillgﬁf § eeq}oéh é%hsgfgnedan%o?dr gr?rag@‘;thg hnldgpeol)ﬁ‘ﬁ&ral'rlg g tsg{t %0 the
coﬁ%si@n@n@ﬁﬁerﬂﬂﬁay%y E@@r@&rﬁlre&%td}ﬂbmwﬁf\/el ih & Renge of between

extruder is ogerated at a tenperature bet ween 100 0C
abanu S¥oandabopbiers bad: Re et elaht, hdesiptust spmponents in the
tidgr., it being understood that the extruder may
nprise both heated and unheated zones. In an
enbodlnent as depicted in Figure 1, the superheated
C@opmtum cdfthelpragmtemvmtpol peapbiomatls Cpm@eeﬁs admhwdﬁlown in
ure, contr nt o th
th? haet é&‘ﬁ?‘ﬁﬁ%r b\}\hpgtlw%auteat 0’t aéllbzreeSSeSH(C:e of g(gﬂr %&%ll&ers heat
statfi FeedTElNtht GRdeliZeaNtantibSidadts, SUN- adre@ephend cUWr sstbes; flame
The sol vent present in the superheated solétlon of
regrdagismeniicdripopgeais Jebraatsu g JrEtes FIEnothEg PEYSFESing aids;
pl?éfi%%Fsata'nHE\aép%gggy Rl Gl Q%en e%ga&aﬁlBH IS, ﬁllers and
paration o e ol igoneric po ycar bonat e ang
cdobmensuchThe dpdsvand papens tiech aney ebd nirpatied nﬁqrgamc or
t he ex

BT R R A AR It

toS Sili¥& NilidaBROEeolMddl titintlind Aebxedy) ARINS Gowider, Ql£be Ifibleds or spheres,
recover solvent and prevent its adventitious rel ease.

carbpui tibahadarien klpek, @raphilaetalgigmigapionatel sﬁlvedmhqmée Zng pxide,

ZI?C%nJuﬁé‘%ﬁlc&@e.rgﬁwﬁfegem Lo RP&! t@ﬂcﬁ&\}] 0&hidhesium
pressure or preferably su atnns eric erves to

oxideTosteomal waite, rridcomienpwedle; hniumnghmt bmdbacmshechtquagz, clay,

a)/cégeéf ?loperlgt ﬁ%lhg: ggtosa ¢ nﬁ‘?}pher o Sf{oes,ﬁeufrrlgrcg)gtgn and synthetic
teﬁ@l‘erﬂlﬁ'rﬁ%gpeﬁallfyrr@m&cﬁn@ Bfrs R & ARdsYfibdr®Batdnt Bbet metal
i nches of mercury as neasured by a vacuum gauge

fibasasandi mejaly Baksamnchidingp petsead lingited tﬁr@é@@u&ueﬂ ﬂdif‘ge Often more
ri 8ss; T PLd t S a
th\'}in(%ng g@(gu% ellrr“é@ ed X {; urséroi}‘? Veﬁfe 'i%\%m%% M}Jgh si)me
erAlb @i Mantsl Liibnée thad . orEdedldeff fsatiet afpeeisf mbluds@ I m a particular
enbodi nents of the present |nventgﬁn wher e

erapRsenRat éamapwa%éwﬂaerpfangp&é%s'h g salepsd Tramgbe &P,
an@gtlhé‘%k e rdnds, dRLd, 9 gfrrhé}{t?rlm&'n&g sABHRLR, B&H %Yﬁblllzers light
extruders, counter- ating non-interneshing double
stafy izans, antionidants U s¢rg¢rerss t}r\evbspémqo fideratand gnewmsukm:ef
and single screw non-reciprocating extruders. In sone
[ ces,
- EPORRFED rurbbo Rt SPmhOulths e ORBRESHS, snsipmafy eppmorce
mpne:eem at led&ndneafietalSsadf of zl’lfalllfyfaoi‘d et ateh? ouk amidei Jhe fatty
or retains too nuch of the solvent originally present
in the solution of the oligpreric polycarbonate. In
such instances, sinply subjecting the product
pol ycarbonate to a second extrusion on the same or a
different devolatilizing extruder typically results in
a product pol ycarbonate having an increased nol ecul ar
wei ght and a reduced level of residual solvent. Thus,
in one enbodlnent of the present |nvent|on a sol ution

o

o o, o o o



conti nuously renoved froma continuous reactor. Thus a

m xture of BMSC, BPA and/or other di hydroxy conpounds,
wa@emeasdinansesterification catal yst may be fedPtDUSINO5/032731

end of a tube reactor heated to a tenperature between

160 O0C and 250 C. A solution of an ol igoneric

Eg car onate emer E S|te eg% of the tube |
aCH8akTs é(n?f“i‘%r 15¢ ‘P ﬁioé‘}f dEVBIeSENHY S RgmP es
in@%8¢ Ydanic htaMow 60d eﬁaﬁqgtecs adilanBrafkasts RREssTarnoN picerred

I'n yet another enbodinent of the present invention a ‘
emmdhnwtofheprf@p’aramdg cpmpymr plefrag eicids pFafih deidl wiahegsn may

adldnlon com r1 [?’Li ﬁﬁg’lelu aecxdS t9“3’lqshrfc{lelc (ac%ln(fg&ﬁ%aggjr @r)l(%/leic acid),

eact nprisin
plﬁ(ﬂﬁfﬂeuﬁd, pﬂﬁnaﬂ:dw uati eﬂagraafcbmﬁtatoetadmdleamc acid, octadecatrienoic
transesterification catalyst, (ii) heating t he

acicy 284l the) ik x gty agtd RIXEED SRay; CATGAID Nigor amgentp of esim acids.

N1E49E 84 23895 rp.ﬁd*e Lnrape/h&lqnﬁ]h@d {oCfokd gaqemrypffaﬂﬁmhﬁtau oil
conprising a polycarbonate ol igomer, an~activated

fatyr badatmeixtures, dued avg axmnmmsesbehcfmmdt|®hy¢aambw$tamd

: enovi.ng activated carbonpat sidue.fromt
sl S o BB Eob il EREP QIR Gy BpImAnc acid,
neB¥bibtidlaEid, Ghd thBRE.1 B@ithe rh&alCidl@NnelodR B NkS nbOlidited to,
tenperature greater than the boiling point of the
theser doparisinecaVBONEL S132BeH HieSal A F, 47h 210G @%wmw%éhfﬁ@of In
sobR il BhidtSechlsk TGRS RLBE A Cy 5} PBprtic
: ac&isfa&ﬂhpdrezs;ssutmmmdn‘eammed Tﬁhesawr ef lﬁatyngcng rraaalesalt haamlde

the flash pressure to Vi uper heat.ed r tiaon
coppmpERantes 1y ora bt ol s ST iea i oRBaRtigh I plate-out
inCRMPREEBAS of theliRGerftith! WiBturdd of RElchdtahb ntBSQUIS a fatty acid

t hrough at | east one pressure control valve feed port,
anghetr bast phe amde gt be ngnarede By thixinge it fsividual gampopents.

TR A DB, B e
copprise ade fahzﬁla}bb:l fyaaShokal €oaxaty pOAMmerian (BtoacORiol, ihdleding,

ok atngantac i hd i Lot i RS0 e T ERERsesRER I 1w

0N STRUKA®I eRI0TbAMNE Garfdis k@Y iR{enthBe Eﬁaﬁ:ﬁt'o‘? Raid mixture in
conponents fromthe feed port to the pol ycarbonate

comyiotsitioos pf thenaveniip I@Xtheuduarrgngehef heé\mu(bmv@odpbwérﬁt@r or

maanrém%ﬁ)ﬁp&twv\ﬁ% ?%‘?“EB%P. ng ot 8ute§tn rush onge%n g beech Gbout

0.5 pAciridaboaospanenins afdd sfticdecpnabbaniaple ahe abelue phs.
renmoved through the first back vent port. It is
under st ood,, especi al | reactions of the g
Coneeutpnst e ) ﬁwc’qﬁ\?&%tw ?’Hé‘?ayd%ﬁrﬂf‘fli?f%ifgﬁﬂ”é’wn

thgﬁﬁ%ﬁ% O0RsQYE dedMYques " ORGOWn BhdrRoblabie prc@Pﬁl{é 'te%ﬁmques

product polycarbonate Thus, it is frequent

Whhels mnaa/blbeeuieldanclmf@ bb ArsrrEnt dinted| toy@dnbemf cdenctwhngokneadmg,

tai.n only Lmted amounts contam n

prgle Bl SreRcaens Rl SetiBiD: Tudiinec SRR BRA, motdine

thamebfofni@p, ofje@inC nfodifg,eSo-injbdtdnMaldifg Qﬁlﬁeﬁdt@hbbdldgl’ U€The
in applications such as optical disks, (e.qg.

inyensied) fuitherr@ntesinl ales mf@abfaégéﬁtom QPGE%'@“E)@P 9@@%%%& guch

asC B0 A BGltediSK Hﬁ&ﬁoc{emﬁ@n kLAl %fiﬁqh%ven surface etchmg,
toncentration of ions, for “exanple iron, nicke

lanarzgulot, ansléutithennodorohiggpt assi um  present in the nononer
shoul d be |l ess than 10 ppm preferably I ess than 1ppm
and still nore preferably | ess than 100 parts per
billion (ppb). The anount of5 halide ion present in the
pol ycar bonate, for exanple fluoride, chloride and
brom de ions, should be mnimzed in order to inhibit
the absorption of water by the product pol ycarbonate
as well as to avoid the corrosive effects of halide
ion on equi pnment used in the preparation of the
pol ycar bonate. Certain applications for exanple



instant invention will closely mrror the |evel of
purity of the starting nononers. Product

w@iloy/ozmb@onat es prepared by the nmethod of the prEES2005/032731
invention frequently contain only very |low | evels of
Fries products. In many cases no Fries product is

det ect abl e n the polycarbonate is.subjected.to
THeRoBpog Gtk TEALSHATS EhiAR Ot P rBRS it STy P “pgome
en®RUIh&s QHE R 16O BBhBLSE YurntwEr @hittdsNg Ifili®rative unitary articles

pol ycarbonate and anal yzi ng the hydrouy3|s product by
CORIPIICE thRSE consiptitgnesisentia mof@aqaqmpatt@nm die eeesentyinyepgion. In
st e Rhah oS GE HRlep b L BB PRUNEXE apflsy Sdnftising o
leehslt sieengtr Aofpfising |d icomppsitidrs o6ftht hgegeno dinaintibn.s ple Radious

A pol ycarbgnate whi ch was subj ected to hydrolysis. For.
enahogﬁﬁ@% mukilayr et oAy é%mbrﬂSépaa?aé’d A SO AT B A EQRRPSItion
otOthe |h@en@i5?rsa¢1ﬂta sﬁ‘le@r@fe' Bgert Birg ﬁ’s%gj‘é‘t Vst HROURRhOMaGR' Rsin

or very close to it pro uct pol ycar bonat es
differepafrech md:onp}iaygx t &n Sévee petticokir embbHienqutsesadtsubstrate layer

nventlo are o _have, very h |ey
oL EReAt I Sb@n?)@?ca@n?cw ROGHEF Ppia Bhdct %anrgod*ﬁed acrylic
poldtRére dhbber-piaekieet PRIVXE ADONRIIRSINM IchloBi@ef (TONTCY Acty@ord@ile-
per cent endcapped. Free hydr oxyl groups at the
busistigneznt yerratapobfiear { ABSdisPal yoaroaptey PEGrindi i tyres corppraping at
le%s?%np Bth’?ef ft()l%%ietnﬂéﬁéd Bg{e}‘lgﬁr d putl H& lg%‘?@dstogfm&fuﬁ% of
hain ends are typ ic bbserv or
A&Axlayld a’ﬁbmnatuees qfrAe[ﬁ&nmﬂP@pmonwem gf ABStdnd amechydid pofymdn,eand

resent entlo m BPA and B h
B RIAARS A EPAMMET ale TOTBRRAGRAT SREIER ey consists
es%n‘?i'dﬂ’? ﬁtﬂlﬁﬁ@ﬁ& AOpAyGabdnael ﬁﬂa@dmbﬁ‘ﬁh dYme( erbddights said
pically, the concentration of "BPA OH
melrtn@gpb@np@lq may églslpmfaai lead oppsubsirakedlayer andeattleashone tielayer
be\é\%%eglg% btsg%teg%}%q%%P s&%l & yerL'l%(oeth F lllilﬂﬁ‘atlve ?)hamﬁ)les of |
redifd srmlﬂﬁble EﬁdgﬁlﬂiSﬂStebBﬁrEﬂsngomﬁmel @ylyeﬁh‘s g;luo}lupeis palyélkylene

h d b
eHBRHRRI b 1 ORERS B e oRUIRELnPEC  Geebyete).
pdi VRN lenkt &Rk RS, ng&&ﬂtrtrﬁahylkﬁke GOREAAILRY, 053§1y@fthy1ene

hydr 6xy] endgroups "an ercent’ endcappi ng describ
na@bthmbner)ep@v@)utmrmwaﬁna apo) WH@CM@QB\QX@H%@eﬁ@nOIt th@phthalate)

r|c pol canbon Add )
P e o Rl B Bhoner pistaf Il pedalfPaRRABRane
difmettiyl-n &Lcﬁﬂihbkarbﬂﬁbﬂbﬁgylatem pollyhidate$, the polyarylate with structural
estersubstituted diary! carbqgnate @Ath one or no
Fo

urdis h G ey f@nbnr&@@renneb@asuﬁdgnwreaf 19 2B terepigalic acids,

cﬁ éa?l‘)d?ﬁ QN tRe ! Eér@arMaYec%lmns%tu%tL@Qd units derived from
equent y su Jec ng sald solution to extrusion on

blsphd:e«vlolAat ¢drbaningacak tandder mixtire obnsmnamct\ttcmnls;hdfc acids, the

[ OX end s.and per ent a
PSR g5l P BT WP SR R arer el gedgand 2
mB&hRIof 46D Shd tanéphthatic atik, eﬁﬂﬁb@ﬁ@&@stér@arb@ia@é weth Ry GEt@RY units
aromati c conpound. Typically, this ratio should be in

degivedinfgem bisnlisanl @\, osSeigidol | Gar OW“plaé'QI pyd ar paxtyreogfidso- and

tel%ﬁllﬁlgﬁé %Qé‘t eA(PCrlﬁ(pI?ili ?ﬁu&’%}&@ %X{{ﬁﬁ]g?g %51ﬁsh§111851%3§)wsubstrate
wi Il ain on anmounts o

layers ifaktiaer csm@hkd m@ndiib)pdmmrsasuohm ipolyayigme waticer homopolymers

enerall | ess than 50 est er-subst i
onf? CORPITRER pFa s F@Sénm f‘i){»'z& 3% dw&wlédoplﬁa%{em Fhher units,
product pol ycarbonates prepared by the nethod of the
present invention may optioially be bl ended with any
conventional additives used in thernoplastics
appl i cations, such as preparing nolded articles. These
additives include UV stabilizers, antioxidants, heat
stabilizers, nold rel ease agents, coloring agents,
antistatic agents, slip agents, antibl ocking agents,
Iubrlcants antlcloudlng agents colorlng agents

. o o s



acid, hydroxystearic acid, and other higher fatty
aci ds, hydroxyfatty acids, and other fatty acid
wormloaosbdease agents; stearic acid am de, PCT/US2005/032731
et hyl enebi sst earam de, and other fatty acid am des,
+ al kyl enebi sfatty acid am des, and other fatty acid

B R SR AN I U

p(ﬁ%&ﬁ’&%ﬁes po'pﬁ%’eﬁféﬂi&oneﬁ’m Vil yetRir @hérk @ fesOt hblyethersulfones;
coholic nold rel ease agents; butyl stearate,

pQignylane ysutﬂdles @mdtseltfpaeﬂ; esar:lataé pcdyriicaylpee sulfides, polvbignylene

, L? %gs;san %%)0 r§ ;:fi}: Wl ergglgfd%;%?tnoéolﬁeggl%ng sulfones;
' pcstyahﬁltjeg‘ Aty a@‘“pb@/(l@e&taﬁfettimn@ ddHafAGE AR H(e- a%ilhd)&lﬁﬂﬁmlde)

and other silicone nold rel ease agents, and

pcﬂwdt:fum égm@polamyrSozfndt spobymersrresh Ronelycthylkec, ol prenydene, and
ern n e r .C

ggfyn}eryaélonpa?mﬁ gnéeagtr g)gﬁl é?cegli; len engmg ggl%lpg]%ﬁ%y pBlé/acrylates,
paly(eﬂt:tls)epamt}ﬁbryylm), i npaty@ethiyleaticonciyiuté)be inoheitig OISURLYN;

The pol ycarbonat es prepared t he od of t
Py eEent %YHQ/'QWH'%@OH‘WT% P%Jaf@g)ﬁ?'t?o@owﬂ@w@lemm@%styrene -co-
m%QF{oLIWTBE&) Qﬁ@@&h?ﬁlﬁ?ﬁzéd' MERLs: coMiRRidegn% 1B5PIHEof any of the

ycC bonate IS anched a suitabl e branching ag en¥

a’r‘srmtenagnéﬂHPElnSQ gah bwyhmmdeemdnotmd:efmcu(wobr poly(phenylene

. D-trihydrgxybenzne is eml o
e PR et P oot s B R s PAPL SRR Ber Pyt
p@g?tutyléateatl QéreplBalhiePPolgtarboriid, € ofpo@&%weﬁeh 1 {@phthalate)-
es of BMSC to forma_ solution caonprising

p@wagtm@tq eolp/earpermt%ﬁlattéemﬁl%twpolg%ﬂtqrwtmltﬁmaﬁ?j Suitable
SBUFIAEH R Lopho0 oL be, SElbLR M e o, Myl
amckes enmpnmgrataaprtawrlcbnmnead dea aotnpannd)redf UtesmrhmnoinvAntlon

rbonat e. rticles . ol ded .
KB AT e RN 1 9GrIERsd (Fon DU B gout said cap-
mg&epared by the nethod of the present invention, my

e obtai ned by conventional nolding techniques,
forexanpl e injection nolding, blow nolding, and
Mubiaipyes s gimitaiy ATiplgS Whddy fqnowama9e wétlfctta%?rmﬁecqogspwﬂg)ns of
th@%rﬁsreﬁtpﬁlrvgrq ofn iAEMude ?ﬁ %pe H(ft e ?edotroogHﬁ:tes Rﬁll %l]?t% {fe and
one or nore additiona po yners.
dd:\yq:n c(é]\l’/prr gpdicedbnssi exgergott rauél ortenat tcodtpommiy fme aircraft,

usi convent,i. gues nj. ect. on
o Py TRy R e iR fiEa i MG A crpter-bome
vémtI8gds@otdr Chitl niBeGepse ﬁnttedmgl pHaals Dgiked paREISPRICRE puels,
t he nethod of the present i nventi on possess
vertival rengjedipsizprighpinelse srimypilakss Cfmttjqumo Erndersy daagtdecklids,
c t r P
rm}lgglésitgé(?sr )Bton}ugtgv V&ttse ;Ze?% | %glsy(gﬁc étgf??shemlrror hqtl)lsmgs pillar
a;ﬁdtqaéﬁ; ad) adalinsd, yb(b.ttyl bndzenhotdmgsr ocheek copérs, chhbcmpt i ddarshandles,

End- use ications for the optical artjcle of
SRR TG B Bt s N Shes 4] IS sipingpil lamp
bR Acdiss blatPerfi GLiR)] rotsefa%ﬁt ihe rﬂirﬁ’\% bR EB&IGﬁJrg[:sh housings,

nmenory di sk, a conpact di sk, an ASMO devi ce and
pariekse; andpmartsaforlcem@es vebm’m agl devicesctenrlonwes foi elegieisal and

enses far SCO
Qo BRI AL SERE SR R RIRET, MR i g e
-edepraed] mgludRtd téim, ieAtiosured, iafd hbuamnst eutbbmd m@di RousthigsKéepth
tor video caneras, disks for still canmeras and the
l'i ke. Therefore the present invention further
conprises nolded articles ahtl a net hod of making
nol ded articles conprising the steps of: (a) preparing
a polycarbonate by, (i) introducing to an extruder
through a feed port a plurality of reaction
conmponent s conpri sing a polycarbonate oligoner, an
activated carbonate residue, and a transesterification
catalyst mhereln the extruder conprlses the feed
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when the polycarbonate is inprinted with tracking to
aid in reading a data storage nediumwhich is applied
w0 oobh®1pol ycar bonat e.  EXAMPLES: The fol | ow ngperespbees2731
are set forth to provide those of ordinary skill .in
the art with a detailed description of how the nethods
e*alned herein are eval uated,  and aEe not i ntended
firdepyi RoupIRgS. sRAIRNAL M AlFTatratth éetishe MPBlss PRy hal-tuls: sy step
covBY SRt bﬁpdlng%hg%%nétﬂﬁh%%ﬁtasgl1&?15% Woﬁeas ARfelsS hahdatly pricing
wei ght, tenperature is in | ecul ar” wei ghts are
chlaemﬁbs,tcemeagum'dsmmwramﬁg glagivig) fqmplmgetegm pasﬁsmglemg phgnks,

roffr Sieo BrrlEarTy B iRt i og¥s, JFipaB R Abors.

dedBrlaice! Wahd oM ifaiishiried netad €htih entS,0Wsll rpaaédls, add)fr@add door frames;
standard cal i bration curve agai nst which poly

ouidsas @ndl apdoge BigRS: SNGISE W ed doBpIREn @anelsrw&dtp@ﬁpéqraftwaat&rteller
r

A ATAIREERALARG, LIRS e ARG B L MIULLE s

latyy mh\eexK,CMdrmdmnmdlymng lofn raed i garc&ndobls wdmin)mt ext dsor tnm

spagg tgﬁwﬁﬁ%atmggi tf)?ﬁ p&l%n%ﬁ,%ﬂ.\sﬁrzlésl g)% Q.ﬂ‘tssfor snowmobiles;

reBRhYGRI Q@lﬂ@kepdrﬁlsdhlﬁﬁ@bl’ﬁﬁ&]dn& ‘l)lQ/gFﬂun@feq-ﬁl'ﬁnent articles made
(conta|n|n3 p-terphenyl as i nt er nal standard). Next,
8

frgn @lastic-ofood gomkiatipms; gelfieawise maskest gl Rt eaVess; mobile phone

| Ly .
Lo SRR TR ot HAGHARE P
elesriedd d_edcetﬂm@htlﬂ@ applihogse réflecwlrs; meedork dnteffaed devti@shousings;

Pof assi ym acet at e by- produ is allowd to cr staII|z%)
KIS HOUERE e SIONOTET TP RRRccafngr o Sfme or' public
trJrﬁE&Jtattl'oHﬁ cfaﬁhﬁﬁa&reséaﬁn%%} Y84, Qt‘{b\ﬂi)@hop%ﬁge@r IEﬂ'il';rt‘é%‘:-‘housmgs

[iquid r omat ogr aph HPLC) usi ng p-terph enyl as the
anitenne rhoabings; anhathaling fC@cﬁﬁtﬁélnP heanfsndolflke ansan@ald articles

"salicyl - endagr
B bl Ve SR S e R SRS b et S Wit mctuce
bw-&8Inet Ginlited, 135 gtcﬁxareh@s@mmea éxAhudione byexision) ededdering,

5 Solutions of olig ri.c ycarbonate i n net hyl
exdisiopploy eajdipg tb?fé'wge an&yméqmn Mg RYMBreasivt W&i'?ﬁ in-
m?fdsb(e%tamﬂ bakih! QIYIcaéal?l?f)\béﬂn ta?mé %N@@mm&ﬁ(ﬁphenm A

BPA) and tran est |caf on catal yst,

t et rabutyl pbosphoni um acetate (TBPA), at a tenperature
Wiithout fusthgeeloberaen ihobelicyed t}@t am@l skiled tin 2pO acC dap, wsing the
de%grl ct?onrr?e!r%nn Ptﬁl?zteeoté\l/g Pr St%frltr 1r6r11é/m ghtlony heaﬁ}llggs&?gr{t Thehﬁ)llowmg
ex%ﬁilulésl & lingrudastor praeiiehddiigubl glhﬂammtwasogeeadmldlm the art in

about 80 m nutes at about 165 0C and jn abo
PTAFHgGEIE SAIREH IV B olhe SAAMBLESiPFa i GAATe nteﬁf‘ﬁy §fmr<if@waﬂve of
thgfw@ri('tggt”&{dt ?m WE BeDRAG & B %gfsr%gien Rméalﬁﬁur&&opémgly,

.03 nol es BMSC per nol e and TBPA
thgsewmm@l @s noenntomded tIFlA)ntvtlaG lr&boucbn 46 qeéinedm tftwappended

e ght pol ycar bonate ol i gomer and about 54 to about 55
“par 59%V5Wght met hyl salicylate. Exanples 1-5 in

Table lillustrate both the characteristics of the
Inafelifdliowing exhnsfediebiabudtonthdntes ard extpesspey atuar®s Numcresinous

docunent the truI ollgonerlc nature of the materia
- CORRMGNS e CEPTEHE Uad;brveﬂ%eea R pRIerC: Fhe @awn%omparatwe

n [ ] r
ERRRLL A B e chReg ALERa bR IR0 3061 MRy Bhes inC
w&deedeltmamﬁdgaccdmdmg onk®i 47®s Mahess fonteht overatgén grams per 10
nmol ecul ar wei ght as determ ned by gel perneation

chr omat ogr aphy measured usit8y a pol ycar bonate

nol ecul ar wei ght standard. Values of M1 are given in

Dal tons. The data in Table 1 illustrate the speed at

whi ch equilibration of the reactants can be achi eved.

Exanple 1 indicates that solid reactants can be

converted into a solution of an oligoneric

polycarbonate and transesterlflcatlon catalyst in
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transferred by neans of nitrogen pressure (about 20-40
psi) to a gear punp which punped the solution via an

WO meabhated pi pe connected directly (hard pl unmiec)yus$w05/032731
the upstream edge of barrels four or five of a 25
mllinmeter dianeter, 14 barrel, co-rotating

intermeshing twn screw extruder hayi a_length.t
mighighiiech Qs BN S0 CHIDEKLFRIED LOREPAEES B oghEs 150
11?%/.I VidQsitP Gauedihnitsh pRSdIEHRISHGRS datmiined 8 vatvas shear

vacuum or at mospheric vent), barrels four_or five
rates/2usine L i ayeness moappliesy | thegmatey | unsler r gndgiopsnof \§0°C  melt

at nospher,i ¢, or yvacuum vent '

RRARER B P BSUIRYIU sfRe Ch HIFB heniapieme e
LR+ §Redudivba MARBUHIMO000 Rpgctrofhstomatey éurtcplovimeaMEemeA.

and V4 if open were connected to the house vacuum and

operated at 10-28 in 0 Vacuum vents V5 and
EX/gMBérEeS 8 AR CEME & %m&m%ﬁ oper ated at

noderate to high vacuum (>28 in Hg of vacuum. Wen
 InQRELShFHithns BF HRNb11SVindRASM Bl aM@ Corparath- SAmiplestkYA was a

vacuum was supplied to vents V1-V4 with "hguse" .
copakymem comprigingustysturdf unitss deriveds fromad (invi énttyiggeol 8 wt.%

vacu vent s, V! t.her, wt Wen ) t
acﬁﬁ%‘ﬂ HrtTF’. an 'a?(ﬂﬁl 4{9 \(%t C/E u?nawlag%r%tg o t’sgaswZ %e%ggﬁoé)amer
coh?]brﬂin\gﬁ@dd:ﬂir@ avgederived éro‘ﬂaﬁqu]fnl l!/ ents metrye mednnetitedbout 30
throu sol vent recovery . ni anqg_.co nser
ws"y)sqtér%ge,t Q?Otlh &4 .rwtr‘Vé S’ﬁ@'& r}lgﬁe, rgbé)gt g@ \y,tg%w chlate. The
t &S&f@)\(?@érg#)fhy% lbvl‘éﬁ $Ahey cyﬁcﬁ%gﬁ&nﬂfﬁs\f@ BNl MGstyieriecand 25

per at ed vacuum e vent or vents bein .
wopercatiedtrae; andlAN-2y acopmymer eonenisinec 2ot Yo Byraneyid 8 wt.%

~trap to a.vacuu ump.. Vents Vl-. e ' i
o B BT R R (O LRI e o
a BUR pAPh&ifatioMpihRsVeMMA-SARf Wai sleopdlyGanpamyisingestructural
port inserts differ in the cross sectiopal area d 25 wt.%
 unitsaddrivef frerr3% We Vs anspierlt meRpeYate ¢t EAHEVTHE, and 20 Wt
ARG a bull h&iAlign St Alest rthe tchiPositions
m%éé%ﬁﬁés?“%%g)saégg%ﬂgﬁykiﬁﬁh$9ﬂggg%? are the |east
comemised dtpty ethyleae hestteararosis (EBS) iary) 1.4 abr aba guixtusgof hindered

waskept closed in.,sone instances . and remaj 20,
PRANARS s ?“t*rﬁ’é‘a%rktF’e\)x}ltﬁaevén(ﬁﬁtn q@g’ﬁ‘p?cqsg P80 %@ﬁ@g&eq?gﬁébr# [ghsmg
st fSdrs L@ § gRckitamuet dieRide alPropeetidssof mblded essepartese giown in

turther conprised kneadi ng blocks in four "reactio

thedalde” Exepmpes Gohpnd Siaig repdicaiss af hivsAms CBFW%‘HPM“H may all
I ntense, m X| ‘ tween vents. The data in
b%%%?%age%wéﬁrﬁg%gf%vcﬁégﬂ%%gt rate the effects of changes
in reaction conditions on the properties of the
product pol ycarbonate. Further the data, provided in
Tables 2 - 13 denonstrate that polycarbonate can be
produced in an extruder containing a back vent wherein
the resistance to flow of the reaction conponents from
the feed port to back vent is |less than or equal to
the resistance to flow of the reaction conponents from
the feed port to the polycarbonate exit port. Exanples
6 16 A 30-gallon titaniumreactor, maintained at about
175 0C, was used to prepare and feed the equilibrated
m xture of oligoners to the feed port of the extruder
using a positive-displacenent, Zenith gear punp. The
feed contained an oligoneric mxture of BPA, BMSC, and
catal yst (25 eq TMAH and 2 eq sodi um hydr oxi de)
partially reacted and pre-equilibrated in the reactor
to about 55 percent by wei ght of nethyl salicylate.
The BMSOBPA nolar ratio was equal to 1.025. The
extruder was a 25mm di aneter extruder, 14-barrel (L/D
= 56) and a 2-hole die plate. Six vent ports were used
of which two were | ocated upstream of the feed port.
Conveyi ng el enents were | ocated under feed and al
vents and kneadi ng bl ocks in the reaction zones
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di sconti nuous el astoneric phase dispersed in a rigid
t her nopl asti ¢ _phase, wherein at |east a portion of the

WO 2096/d39% 6831 rfopl asLl c :[1 5e I[s gfaftled to the PCT/US2005/032731
el askane ,”_c;gg",pﬁlga,;;;";ﬁﬁvm N, gsi n o_egwi;ti't s weatherability
and @npr Ved | BBal |r 68 %t ande. fmisi|mius conposi tions
such”as| dcryllopiftriilleistyrene-acryl gte (ASA) graft
copoLyner|s are oftervqm%Loyed n| appli cati ons which
requir el |@@ t er % |us&| & odt dogk|dndi ti ons under
expdSure [t 97Ul tr@li of¢T| T adi at [ On |and moi st ure.
Resirstanceto—such—gonditigns sy general ly referred to
as '|meat herabi | i ty" . Helwever, R Applications
r equigir i ng ™M&at hepabi| Ki$'y= allso 'Sé:%fl‘re hi gh heat
‘resi|stance,| as|neasured| far exanpl e, by heat
di stortjgn |tenperature (HDT) of Mjcat tenperature.

Bl ends belse@| oh: P3|l yEnRichyl| neph@bieyl ate) (PMVA) as
t he |®€ont i [nudis| ri%Yi d=pRase |and|@T [Mpact nodi fi er
bas ¢gd—ep—poty{putyit—racrytatie—{PBA—r ubber are
mell?recog;izej as mg;,q@rablerteﬁpys. However, these
bl ends pr|&|dl spRpflt eg|ghar dct efSERE by rel atively | ow
i npa€t stirength land |stiff f|ll ow janong ot her
def|C|encies. VBRny aof |t he prob| ens associated wth
such” 2ol endsZhay e Heelr| 3udr gsseds ey gnpl oyi ng
conp@5|ti6TS'MAt i ny1oved (weathgt|ati | ity conprising
met mw—pethacjH-atie-trpdtad—ASA—as di scl osed, for
exangie, W1 commpnl yoassi gried, | gRpendi ng application
Serij@l Nog 0/ 484:(914, Tk ed MEg|H.22003. However,
t hese cpnpasilt|ons aoften suffer frlominadequate heat
resilgtande for| nmany applicatiops A problemto be
sol ved | s<@|pt oNi|dessa eat/her 8Bl S esi nous
compdsi | i\ 1 h|T|mpPoVEd Heat | T 9 st ance, whi ch
ret aLns| an (adefjuat|e |bal ance of | ot ey properties. BRI EF
DESCRI AT OV, OF |'THE 1| RVENTI ON The|Flegsent i nventors
have di sgover egengvef|€pnpasi t [‘ONg Whi ch exhi bi t
I nprevedtheat—tesHstanee,—whit£—raiAt ai ni ng ot her
desijTablcg pys| clat| propretiles, |2lo|o
vinclﬁdiﬁ@mk“ihaié%il%ﬁ@‘*lr ongsenbadi ment the present
I nvert+-pR—goiptisesTarcorpasttonegnprising: (i) a
rubb@r rodilf i edyt Nenamplastii c restinconprising a
di sgint \g1Uqus ' e st orer <€ phase&bd|Spersed in a rigid
t herffop) dsti ¢ phase,| whereiln at | dagt a portion of the
rigid thernopl astijc |ghase ijs graftled to the
el ag téorrﬁi%c\o‘ph ases;l agdeipbieriei nighecrl ast oneri c phase
-conp%ises a_pol yimer |Paving |striucturdl units derived
fromat| lleast one (€ {1Q 2)al kyl (gt h) acryl ate nononer;
(ii)da sEcand @l ek | Eonsi|sti (S8 ential |y of
strictuyal |units| derfPV@H frlom dt|T|east one (C
- G YatkytHmetagrytate—ngnoneri—and optionally (iii)
a thtrd<pol\prer , conpi 8idg (st r ot Al units derived
froﬁat %e'aﬂn?aheﬂ al %ﬁﬁf"ﬁ aroma‘ri?ucgrmnorrer and at
| east—onemonoethytenicatrtyumsatdrated nitrile
mongiEer [«gr epar ed| i|n |&|aepar|at e|peh|yreri zati on step and
adde® tBa|t'he | ¢pBpusi|RiBIE IIn ofBEF —~enbodi ments t he
‘presént| ilnvent|on lconpr|sed artikclles made from said
conp%sitiqgs. %%riOLS of her| featurieg, aspects, and
Ldvast agegiof thie present dipventigmwi |l becone nore
-appagent |wilthore reﬁx:"e t GE|tthe|£1@|E0wi ng description
%and | 8ppgfigad €| 2ids. ?EE BESCRIFT ON OF THE DRAW NGS
Hi guPe [K|Shoyws | a|3gr dphTEE wjel £a5 | Jrer sus exposure for
conpositions of the invention and conparative

conposi tions conprising 33% ASA. Figure 2 shows a
graph of delta E* versus exposure for conpositions of
the inventi on and conpar at e conpositions conpri sing
50% ASA. Figure 3 shows a graph of delta E* versus
exposure for conpositions of the invention and
conparatlve conp03|t|ons conpr|3|ng 6796ASA DETAILED
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I nstances where the event occurs and instances where
it does not. The tepninol ogy "nonoethylenically
wanansmet ed” nmeans having a single site of etiyl/esn005/032731
unsaturationper nol ecul e. The term nol ogy
"pol yet hyl eni cal | y unsat urated"” neans having two or
nore sites of ethylenic unsatu %éon per nol ecul e.
f

Cormpositigisstyhe vettiopaomprising-Abas 2y el P AEPY %Slstenﬂy
hi er 1 Allfls BN AGEMN! Rhfperdt@es K&RIoE cortngﬁ-aﬂ% ompositions
acry ate nmononers” refers collectively to
- commr;si@tzesmmmm -SAN. r@tmmrtydnap@nmnogérsa SN anélPMMA

‘ th)acr | a referg coll ecti to acry.
 als oo TRl ApRr T B e, Lo T R it
coffdsRidss RPRBALIAR M SA ahd NI ARE ASE Résul tiigeRtHeRBr fiw and ease of
intended to designate |inear alkyl, branched al ky

praﬁ%slsabylllty cGempasikgns, obthey eveaiqoy Fomprsiag MMAY- ﬁw\ aﬁzi’d\l and
| 0a

PRASHELTR S8 ROFILE P SRR 00 By e

cd?ﬁf(bmﬂmancbdﬂpﬁhi@GWMA-@lSAexamipll\eNm -8AN. seIA&m, eth foasm cases

G oups 15, 16 an f .t i,odi c Tabl e,
°Qj‘ﬂRﬂ§B§’“ﬁﬁ9mB'éS‘§&W§t S5 ronAnhent & 6\ ﬁ@@gﬁﬁﬂ melt flow
ra@é)% lcﬁ@er ilosi®X Rl & sivbilY lcoRfpoditibyd corﬁ_ﬁﬁsnﬁ§MMA ASA and

kyl" al so enconpasses that al kyl portion of

chsmd,eregrlm@es better law pwdiease nbprdcersahibtynor mal  and
branched al kyl radicals are those containing from1 to

Il
R S L e

substituted with one or nore groups selected fromQC
In2thal éoyrhpos(ﬁo’nﬁbﬂi thy dblbabiky | examphes yaAnyl; coanphra@ive Gixamples MMA-

c] oal k tionally substituted with one or re 0
ARG, ised cab BT RomPESnE: oSl unt o e DGRt O wes
muhlyuﬁkma&ﬂy}éee AKANBLEH. %@wﬁesw@iewwt % @drpnzshbmle and about 45

- propyl, "i sopropyl, butyl, sec- but
wt. %rlvutﬂray%m ywherp\e rt\lnfylmtlarh agpenparticle ﬁ@fzwas ah@ﬁtI;lD nm. MMA-

tyl C e 0
AR v o bR Kot o RSP en SR o g
mbtl'@ymlethabﬂthe ma@ht@alm %rsqlrmeabzmc I @bmt’/yhcryloyinhkepmmltqbbut 45

cIohexyI met h Joh cl oheptyl ,
DY gAY A1 B S S0 RAFSE P GRSTAs B R MMA-
A@Aai kids & egl%&%ér e&slﬁpltnh@g %trﬁanxtaalumtmem&mfr%mt GbARAUL wt.%
14 carbon these include, but are not limted
m{ednyl tethagiylatg hbmyﬂ[@u,yty’}(o stypﬁ@nghqyt bhHt-%o agrglonitrile, and about 45
B oAb T B B R D B AL ¥
- edeftialipamensibdd | turhedymr ol rsAN sémplay e uaasy$ANaldi £ abpolymer
containing from®6 to 20 ring carbon atons

cOMPTIRRS & P Nt pRd 27 - "/eﬁ%mbﬁnéélleofMMf%%l‘ZWF a copolymer

c&ﬁﬁﬁﬁéﬁtrﬁa&'av%ng defivéd %}ﬁ& 38Pht ?Mét}sélwbtﬁsérf/raeed;o wt.%
W e or nore groups sel ected

st@n€i ardy @5 oat. Ky lagrybmythie. ardl fontdntelmmaiosguooup@mpnsed 0.5 phr

n ecte from.G oups 15,..16 and, 17,.0f .

e{FREheLB e AN AERERS) Shie  sob Pt Sire PR B0 ani-
oRYaAR| @fa@bletlight mﬁdf&asl ané PRPEPhSRusSddrisingt fbilzers; 0.1 phr
unsubstituted phenyl phenyl, tolyl, naphthyl and
sibrongpht: fapd la;zhm@@pmblm& é’oneﬁéesmfé%@ﬁ% {ephRAREagmshown in the
ta%%npﬁkaﬁ%l@s 5URPGha (ﬂeflje (flcattefg%'f'irl?eoéaﬂfetéo o@nsflo and ma albe
conprising a scon |nuo astomeri ¢ phase di sper
compaed iogCenpdrativeofaagil¢ 8. phase, wherein at | east a
portion of the rigid thepnoplastic phase is grafted to

t he el astoneric phase. The pubber nodified

t hernopl astic resin enploys at |east one rubber

substrate for grafting. The rubber substrate conprises

t he di sconti nuous el astoneric phase of the

conposition. There is no particular limtation on the
rubber substrate provided it is susceptible to

graftlng by at Ieast a portlon of a graftable nononer .

o o . s .



nmet hods of at | east one nonoethyl enically unsaturated
al kyl (nmeth)acryl ate nononer selected from(C

wo tioZhaiésy| (met h) acryl ate nonomers and m Xt ur eBCT/US2005/032731
conprising at | east one of said nononers. As used
herein, the term nology "(Cx-Cy)", as applied to a
particular unit, such as, for exanple, a chem cal
conmpound or a chem cal substituent group, neans having
a carbon atom content of from"x" carbon atons to "y"
carbon atons per such unit. For exanple, "(C

-G 2)al kyl" neans a straight chain, branched or cyclic
al kyl substituent group having from1l to 12 carbon
atons per group. Suitable (C -G 2)al kyl (neth)acryl ate

- mononers include, but are not limted to, (C- C
)al kyl acrylate nononers, illustrative exanpl es of
whi ch conpri se ethyl acrylate, butyl acrylate,

i sotpentyl acryliatel h-fhexyl | acriyl ate, |and|2- et hyl
hexyt| acryl ape; |@nd| § heido( C -@fg)a kyd|_yet hacryl at e
anal@gs, |i || pstraiiye| eg4fpl es|?af” whi ch donpri se

met W—methagryhate Hhy—rethactytate;—pt opyl

met lracryliat e} _ i g0 propy] t halcs |y at ej [yt

met hecryl ate%’hea‘%\g iretl%%(g»r;ey allge: ahd @I&ﬁl\

nmet hacryllatel In a paytli qul ar enodi prent| aof [t he present
inveption the rubber substrate _gonpriggs |structural
unit;gﬁerﬁ\/ed:fr&m'?ubug{a acr gt e i ous
enbgd|Trents | he {FuBbef bstrafd may @risqd optionally
com/grz Se|a m nor ampunt| |Lor [exanpl ¢ pp f[o|about 5

w . % | of ruct Yrak| upi g der i Ngjd: f 1 o1g![@|dleast one
pol y&thyl gt'ni cal 1|y’ Uwgatg?&t ed %ﬁ’omer ©Fh° | exanpl e

t hosetrthat—are gopotyrerizabierwthra norfomrer used to
prepafe tihe [ubhercsupsir|ate| & |pol elfyd|eni cal ly
unsafif atled nonqRe¥ | i sdléﬁpen efNoy ed | |0V (|51 ovi de

cr 0$s+Hnki-ng—eft—tth ubher—parti-el-esrangtor to
promj{g “lgraftlijpkingl sijkes|ireithe rug;ﬁp substrate
for |gibsequent reawtipn-wdh| giE@fting @irer s.

Sui fahl e |pal yet Hylleni cal lly unsatlurated nangners

i nclade, |(but|arg not |im|ed tqfhpuiyogrg\e di acryl at e,
di viTy® henzene, 381 epe<itol | digiet hacylegle,

tri net hyl|ol ptopdne tr| (jmgth) acr))l at e, a‘l [yl

net racrytate] difatitvi thacrylate, [diarfiyl] nal eat e,
di alEyb flomar at gindi af | yh|Foht hedjat e (il yl

met hiERyl|at el 't rlRakl y @gwatc”e,@tli e

i so¢cyanurlate| thelacryljatie o rli cye¢l pdegenyl al cohol
and gl xtyres con&ri $i ng =1 I east| one bf | Juch nmononers.
In a particul ar |eiffod| M| t he|Z|Gbber |0 rate
compEiSeq st fuct|Gial Lnjl|® derjVed frpmtirijal |yl
cyanmuiatyg. i sgnmg enpodiment s tihe tTupber] 3ubstrat e
may (@pei gnal |y C:QT’E' el S uct @@l un|stiderived from
m nok|-angent § of cother Wn§at ur gt i€d nonomey, for
examplte—thosethat—are polyrerzable—wHth a nononer
used2to prepare |theirubler substirate. |l |Rarticul ar.
enbodipents the [r'uBber siost falsgldmay gpik|enal |y

i nclide Up to about |25 Wt|. % of | st rugt brjal| units
derilved firom ong ar [npre [mononers sel.ect ed |f rom
(met h) acr|yl ate nononer s, kenyl| ar offpt | cgfononers and
“l'mnoéi hylleni cal lly junsat urjat ed niftrid & APS|ETEr S.

Sui t @bk e;|Gonok yier Kz abl g2 { h)°acr @\ at | raponer s

% ncl 608 < 5K gr;‘gg S| i g|geg tﬁm-@ﬁﬁw or

thal oary|<|SulsEi<|ut|gg=ackyRate, (B ©12| &r§/_or hal oaryl

substituted methacrylrate, or m xtures thereof;
nonoet hyl eni cal |y unsaturated carboxylic acids, such
as, for exanple, acrylic acid, nethacrylic acid and
itaconic acid; glycidyl (mh)acrylate, hydroxy al kyl
(et h)acrylate, hydroxy(C - G a)al kyl (neth)acryl ate,
such as, for exanple, hydroxyethyl nethacrylate; (C4-
Ci2)cycloal kyl (nmeth)acrylate nononmers, such as, for
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vi nyl toluene, alpha-nethyl vinyl toluene, vinyl
xyl ene, trinmethyl styrene, butyl styrene, t-butyl
W 20p6/e39295 chl or ost yrene, al pha-chl orostyrene, PCT/US2005/032731
di chl orostyrene, tetrachl orostyrene, bronostyrene,
al pha- br onost yrene, di bronostyrene, phydroxystyrene,

p- acet oxystyrene, nmethoxystyrene d v} nyl -substi d .
C‘EBP]‘&Fé‘n‘%‘édoé\r‘Eﬁ’rde%“‘PPnﬁo Pritieg drnBRAA R Sa0 g PMMEK in
ESNHTR 611 vsh@oélmg};aapfynlmﬁlv@m%s e Mes Y &Un%‘ogﬂ%n FSCHBpdrative

as mxtures of Vvin aromati ¢ nononers an

Exammdet iybersimdan ycompesition acerdpmiing | MM Aoroweasd sMMA-SAN.

Ry G RAL S, PO AT 51

shalvP RasheN Inf¥l O fRGK Yatenirddr Idveer Gslisit t thhe dloss he @dmpokitibn of
m xtures_of substituents on the aromatic ring are also
CemparathyeeExgmple Seof Hidtlaj sompesgianesamprig oMV A cad INNMA-
S s e} ; iR PRV S0 CRRBOUIIG
S PR Bl Pl SRR preERERala” P ErFof ARG o
“jethest by b@npesitioms abonpabing M lukey- Ad, SAUN,exnd M Mic I nulthessmples 9-
but js not.limted to, acrylqgnitrile,
Ui AlS8 SYPRIATE AT PN I PIRaloRRT dr o Ckpdionles cppargddo the L*
excldgRd vialhedfoPar $ihldt EmBHRASH EBRpridihe MMRDAS AS RS MMNESAN
conprises repeating units derived fromone or nore (C
(Compzyasivrxampleyd)at e mononers. In still another
particul ar enmbodi ment, the rubber substrate conprises
I ) Yo, td EAQA réa.yed fromone or
Ekné%hﬁ% T%:%g%ﬁﬁ@l\gggy zﬂlg@mno%eﬁ)r%% %ﬁg nor e
preferably fromone or nore nononers sel ected from
Inehbrgdmpesitydnatod thebfiotlyvirgoaxpinples anddomphraiiyd exeonpjésad BA was a

The rubber substrate may. b resent iL,o.the,rubber 0
B B T e FefT Bl afsoP i aRrEE 48 wiv
adr@¥gitrilef add syvuakadt whoabutyh d@yiaROUThOdpetof9AN remployed was

anot her enbodi nent at a | evel of fromabout 10 wt.%to

SANouta @polmmercomprising /Aart. GribBennEKk 2ht & paylenitge. MMA-
0] 0 9 . YO N AN | h 0

SARERYF Aot R0 R W o ARORDSS sy

m8hauylald, 40nweriodtirene, eamidahi webit aatloaittikey eAllodf the @ampositions

about 40w .% to abopyt 80 wt. % .in. another enbodi ment
Colé’?pr&ef U1 PhgretRYIgHG Eﬁbﬁ%?ar%‘dﬁﬁ(.é%é{)ow%oﬁts @H 9\??")&“’%‘%& of
hih@er8d | bherdNO! B&f-oLIARAET MBMAvialet AidHRVabsodberd, QA apRdtphorus-

40 wt. % to about 50 wt.% based on the MEIght of the.
conupsising sralliinerad0d Hbr fvproastails apddli phr ¢agbest Rlagk. Properties of

' st r [

SRR TR o o DD e (THEE £ ORGP o BB osidl shime

canmusition. wt . % t o about 50 wt.% at a |level of from
about 8 wt.%to about 40 wt.% or at a |level of from
about 10 wt.%to about 30 w.% based on the wei ght of
the particul ar rubber nodified thernoplastic resin.
There is no particular limtation on the particle size
di stribution of the rubber substrate (sonetines
referred to hereinafter as initial rubber substrate to
di stinguish it fromthe rubber substrate foll ow ng
grafting). In sone enbodinents the initial rubber
substrate nmay possess a broad, essentially nononodal,
particle size distribution with particles ranging in
size from about 50 nanoneters (nn) to about 1000 nm
In other enbodi nents the nmean particle size of the
initial rubber substrate may be | ess than about 100
nm In still other enbodi nents the nmean particle size
of the initial rubber subst?lte may be in a range of
bet ween about 80 nm and about 400 nm In other
enbodi nents the nean particle size of the initia
rubber substrate may be greater than about 400 nm In
still other enbodi nents the nean particle size of the
initial rubber substrate may be in a range of between
about 400 nm and about 750 nm |In still other
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The rubber substrate nmay be made according to known
met hods, such as, but not Iimted to, a bulk,

weadogbsans or erul sion process. In one non-|i MPET/I§R005/032731
enbodi nent the rubber substrate is nmade by aqueous
ermul si on polynerization in the presence of a free
radical initiator, e.g., an azonitrile initiator, an
organi c peroxide initiator, a persulfateinitiator or a

redox initiator system d, optionally, in the

- pregence cL ¢hain trrangfler pgent, e.g., an alkyl

~ ner gaptani -t o flgrgmepalr ti t|8s ' of rubber substrate. The:
rigtd thermppl astilc riesip Iphase of the rubber nodified
the'sgm%a.sgip neshln clonpld|ses| one or nore
t hefzopPR'dPy | pélswers. |#~gne enbodi ment of the
pr esept—HveRtheprenerers—are pol ynerized in the
presencg| ok |theertipber slfgstrate to thereby forma
ri g t{RAer/itopl asiX|€ phase?|—at| | east a portion of which
i s chemcatyrgrafited—tortihe—gl astoneri ¢ phase. The
por {& onge_i ool hie [g/ged the >asti c phase chemcally
grafded [q rubber|substrat|e|Ts sonmetinmes referred to
her ginafreras [grafted cppolfyper. The rigid
thefPopbest ¢| pha%e conpdises| a thernopl astic pol ymer
or }@_)poTryn"er t hatlexhj bi 154 gl ass transition
t enper atprrerFg)im clnc ertbod) nent of greater than
aboll} 28|t |&nhtcher efyagtrent of greater than or
equdt _to| 9004, |Afl T n| st T |ahot her enbodi ment of
greagtern than joreegual | to] JQOOC. In a particul ar
enbdtiFEnt| {1Be |xiglid t he(RmEplasti ¢ phase conprises a
pol yner Vi nlg striuctural lunits derived fromone or

- mor ex monpner s| select ed framifhe group consisting of
(G £ 2Ryl (86| acr y|2Ee~nononer s,
ar y+—etRaeryate—rproters al kenyl aromatic
mongirersl.dad, monoethyl enjga by unsaturated nitrile
nonafren8|”|S0i t aBl®*( g - C|raFkyl - (net h) acryl ate and
ar ylI=twettyacryiatiemononers, | al kenyl aromatic
rmnfﬁrerg «4rd, miggthy| en g@;y unsaturated nitrile
nmong#er s|in¢l ude|t|ose set|H6fth herei nabove in the
deseript|qniof [Lhe rupber |substrate. In addition, the
rigiy therewpl a8tEE resi h|hase may, provided that the
Tg |4 nilt atli on| f|817|The| phasle|i 5 satisfied, optionally
include Lp to| dhout 10 wt.|%of third repeating units
deriLVé’dmroforg HE npre|QENSr copol yneri zabl e
nongtrens! |[Thel i gild therpopllastic phase typically
com}cgisgs g&g aL|qpr el al kenyl | aromati ¢ pol yners.
Sui t abllg"ghkenyR|aronpt | ‘Rﬁqx&ymsrs conprise at | east
about—201-wt 1% gt § raltunits derived fromone or
nor ¢ allkenyll | arjenatd c| nongess. | n one enbodi ment the
rigid ther|mopl a81d|c phases|GoRpri ses an al kenyl
ar oreterpotryer—rhavipg—strgeiural units derived from
one|dr gpsle| al Kenyl- ay omptkgepononers and from one or
mor @5 monpgthy| eri<cdl |y ufslatufated nitril e nmonomers.
Exafmpt= fsughTat kenytTar tic polyners include,
but |Aegendt; (&) MhiZd: tp, WE\wiene/acrylonitrile
copg¥ymer s, |al pie2|met hyl stiyrene/ acrylonitrile
copol'yners, [or
| phamet hyl sgyrlene styre 1§/—7€l§'yl onitrile copol ynmers.
n agot her|4yaf tPedl ak #nbodi gent the rigid

2 hey ;&ng §§ niEssE cppi eS| an al kenyl aromatic

#pol _mer<% By |StE|[FEChH &l skt s derived fromone or

nor e al Kenyl aronmati ¢ nononers; fromone or nore
nonoet hyl eni cally unsaturated nitrile nononers; and
fromone or nore nononers selected fromthe group
consisting of (C -G 2)al ky24 and aryl-(nmeth)acryl ate
nononers. Exanpl es of such al kenyl aromatic polyners
include, but are not limted to,
styrene/acrylonitrile/ nmethyl nethacryl ate copol yners,
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be in one enbodinent in a range of between about 5
wt. % and about 40 wt.% in another enbodinent in a
w0 ange3ads bet ween about 5 wt. % and about 30 wtP@F/USI05/032731
anot her enbodi nent in a range of between about 10 wt. %
and about 30 wt.% and in yet another enbodinent in a
range of between about 15 wt.% and about 30 wt.
Comapesitians efhthet @V@T“Qﬂe?‘ﬁ?ﬂm&ﬂg Aorored Slitfergridratigs fchrSrﬁN and
t r.afit tne
PN B ORI PRRLE IS VAl R, Tl TBpdf st o e
cotepmindimer Sompa’radeer Exedples @ sondarogormmseiof Con@irRingl K§A- and

nd aryl - th)a | at e mongners,, then the anount. of
MRS S o Thi et T BB 0B OT GF e COBB R Comprisig ASA,
SARMRMd BMNIA iRBrdeahd 8L 16RO PRRVIAGREcARS, dsisBéfin the lower L*
t her nopl astic phase may be in one enbodi nent in a
exchidgé valbebet ween about 5 wt. % and about 50 wt. % in
anot her enbodlnent in a range of between about 5 wm.%

A U Ln s ana o

anot her enbodlnent in a range of between about 15 w.%
Inathd @logpotitidbs e .thg falbedng rextmplet andl congiagitive gikamples MMA-

AGRaR REMAASATS and MIA"RRA RO RE METRAUR o/ b fesorves

inTBgang@unboRf OARFéM B tHRApodidkRS chhpeRdbebweRN ethIS}E:ne bis-
rubber substrate and nononers co r|S|ng the rig
t

stednamnigis plEBSY i waphh8eplvael asmiztyrs afhbindene Weolmmrpmdants,

of . 4t .

oI o TR B e R SRS R R PR 01 ph itigone ol
arddhiephrepibas bilack p Rasgperties of heidedatdt pags attshawn m thhéable.

rubber substrate, based on the total amount of rigid

t hernopl asti c phase in the conposition. |In another

enbodi ment, greater than about 15 wt.%of the rigid

t hernmopl astic phase is chemcally grafted to the

rubber substrate, based on the total amount of rigid

t hernopl astic phase in the conposition.. In stil

anot her enbodi nent, greater than about 20 wt.% of the

rigid thernoplastic phase is chemcally grafted to the

rubber substrate, based on the total amount of rigid

t hernopl astic phase in the conposition. In particul ar

enbodi ments the amount of rigid thernoplastic phase

chemcally grafted to the rubber substrate may be in a

range of between about 5 wt.% and about 90 w. %

bet ween about 10 wt.% and about 90 wt.% between about

15 wt. % and about 85 wt.% between about 15 wt. % and

about 50 wt.% or between about 20 wt. % and about 50

W . % based on the total anmpunt of rigid thernoplastic

phase in the conposition. In yet other enbodi nents,

about 40 wt.%to 90 wt. % of the rigid thernopl astic

phase is free, that is, non-grafted. The rigid

t her nopl asti c phase may be present in the rubber

nodi fi ed thepnopl astic resin in one enbodi nent at a

| evel of from about 85 wt.%to about 6 wt.% in

anot her enbodi mrent at a |level of fromabout 65 w.%to

about 6 wt.% in another enbodinent at a | evel of from

about 60 wt.%to about 20 wt.% in another enbodi nent

at a level of fromabout 75 wt.%to about 40 w.% and

in still another enbodinent at a | evel of from about

60 W.%to about 50 wt.% based on the weight of the

rubber nodified thernoplastic resin. In other

enbodi ments the rigid thernppl asti c phase nay be

present in a range of between about 90 w. % and about

30 wt.% based on the weight of the rubber nodified

t hernopl astic resin. Two or nore different rubber

substrates, each possessing a different nmean particle

size, may be separately enployed in a polynerization

reaction to prepare rigid thernnplastlc phase, and
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presence of rubber substrate, or by addition of one or
nore separately synthesized rigid thernoplastic
w@umiloynenes t o t he rubber nodified thernopl asti cPCBEE$2005/032731
conprising the conposition, or by a conbination of
both processes. The rigid thernoplastic phase may be
made according to known processes, for exanple, nass
pol ymeri zation, emul sion pol ynerization, suspension
pol yneri zati on or conbi nations thereof, wherein at
| east a portion of the rigid thernoplastic phase is
chem cally bonded, i.e., "grafted" to the rubber phase
Vi a actronTwtthTunsgtoategsiftes ] present in the
rubb@r phasej_The|gr af tling rgaed|ikon| may be perforned
i n @x<pat ¢h, contli'napls. |8 ~sepni|Sg&t' | nuous process.
Repiesentjati ve procedur incliude, but are not limted
to, [those tapght| iiln|U §. [Patent |No. |3,944,631; and in
U SiTpatent appllii¢atl k prooter i pl | NB| 108/ 962, 458, filed
Cct gbpr 31, [1997. |The| uf¥at ur af4d|siites in the rubber
phajs L fpr—exatphe, Ty r esi dua
uns3 in these striyctural units of the
rubbef 't Hdt erd ‘deri ve 2|8aft!inki ng nmononer
In sope enbodi ments| of Se i nvention nononer
graft|ng {to rubben sups tlh [concom t ant
fornatiorn ,of |4i qidlt her LSpRase may optionally
be peffonned|in |SYdges At |Feast one first
nonerer—Hs—gfaf-ted ate foll owed by at
| eas®|-@ngosecond Aol romsaid first
NMoNOAEF . |Repr esghl| &l ~f or staged nononer
gra d¢, but are not

é t o rubhen S
“lim 0, thosel{augh Z% assigned U. S
pat ¢ 8,394, filed

t
appl i gat i|jgnaiber i
Decé r embodi ment the
r ubl niis an ASA graft
i
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cop( @ and sol d by
rademar k GELOY(r),
e-styrene-acryl ate
ials include, for
ent No. 3,71 1,575.
ft copol yners
y assigned U S
79. In sone
&
an
ASA conponent
t{ ona gyl ate-graft forned
em { h eip consisting of to
y!aLe_ﬂs-part of either the
hase, | LAt h. Such
& as at|Rkat e-nodified
ylatel graft copolyners, or
pretefrried nononer is nethyl
e PMdgredi fied ASA
(sof el nafekler|Tas " MVA- ASA") .
Conpusi tijons|of {the|inpvention alisq gonprise a second
pol ymer clonpiisijnd sttuctfural ., s |derived from at
| east.|ong (C|-C 2)a|%y| met h) & afle mononer,
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E%.paﬁ,&eyugﬁ gnboﬁkmﬁwtoqonﬁ of the invention
RomE|ses|E %@@%?E_m e ] essentially of
st r St Brl= gnEt<s Everk & edgst one (C

-G Zyarkyr{methyacrylate nononer. In the present
context consisting essentially of structural units
derived fromat |east one (C - C)alkyl(neth)acryl ate
nmononer neans that the sec@6d pol yner conprises in one
enbodi ment greater than 90% of said structural units;

i n anot her enbodi ment greater than 95% of said
structural wunits; in still another enbodi nent greater

M ~NNNns - .. o e N | T




nmet hacryl ate, iso-propyl nethacrylate, butyl
nmet hacryl ate, hexyl nethacrylate, and decyl

worElovagngd ate. In a particul ar enbodi ment the pOI/ysa®@D5/032731
conprises structural units derived from nethyl ‘
met hacryl ate (said pol ynmer bei ng known as poly(nethyl
nmet hacryl ate) or PMMA). The _anount of said seco

cmpwns.oﬁt}@dmrpa COBrSNE S Mk 55 TS ! MMnasA
t

B gR il freft PRIGE Be Ao RN, 2o fn DT valucs and

gdmdtﬂmzenTBEOMstnt\Mns%fahnjma/bMMn @70 sovgheranisandtenefit to depth

di nent .in a,[an e of bjtmeep abooﬁ 3 vt.@band . ¢

COBY Qi JHRESH naFTER HeMed Bt e udsd “2lYeqf gamppsitions o

thp%\\/@lﬁﬂn RHta AivhireoRNMADRYA t%es%nt%twbrﬂlﬂ&%hhﬁémcle size
enbodi nent in a range of between .about 5 wt. % and

dlsmbutlorsss wiedgp plase ahbIMArASAtoieh bread pamticls sizgrigribytion alone
(Eb e, about 8 W . % and about 52 wt.% in another
éﬁ@gf in a range of between about 10 wt. % and
about 50 mt % in another enbodinent in a range of
EXAaMBS ébo6et 10 wt. % and about 45 wt.% in another
enbodi nent in a range of between about 10 wt. % and
in.sti not er enbodi nent

It e s 45 BB L TRl AR S8 ARPIGASA was a

cdpRB AL AdnigiRinte sitltturel uhies idegusl GORPANBNKSE Y RuytdiR, 18 wt.%
conposi tion. I'n another particul ar_enbodi nent the

acaytonitrile ofndsabioyt éfééowe%mw ferylatey dberpass of SR emploped were
t 9

SARJ gbéog%} yE%}/ m?r%gy"nﬁgg /% s er@:eatn {\v%‘?)%bslgtﬁg}g@s with Mw

oﬁ:ahmome(ﬂtt)ﬁo nmade e a:mﬂtaqmi}hmmm@opmssst and SAN-31 fieopolymer
i nventi t|on C e.a thi ol r ,
RIS T o RIS R v or B TopaatIs Ml M pEERR 6000-

18, 0 ihd @ P FBLIKCp STRASHER oA Mo Rts. | RAIF tRNEompositions comprised
nonoethylenlcally unsaturated nitrile nononer prepared

0.5 pha EBSpeimatled plol ofrremixtenciod ringteeqd phenoligiendoxidantpailtraviolet

llégrgos%érlcs:,ga%glplhn %é)g,l%gctﬁ)lpfp% ﬁt}; s?{l;[i)l(i)%r%tg)?lb l‘ﬁ‘aslllg)OS”l? o[l, and 1 phr

cailledn viack.f Peopeiies lof asdldanesapdsnrt shewomad it tﬁblﬁo@tan@ﬂ‘ﬂi 44

at | east one npnoethylenically uns urakﬁg é

andetroe Fenbicalpa e ﬁ%ﬂ%cog%wrtmaﬁoa?%ﬁmp ari 8 §¥ep and
added to the conposition. In the present context
consi sting essentially of structural units derived
fromderived fromat |east one al kenyl aromatic
nmononer and at | east one nonoet hyl eni cally unsaturated
nitrile nmonomer neans that the third pol ymer conprises
in one enbodi nent greater than 90% of said structura
units; in another enbodi nent greater than 95% of said
structural units; in still another enbodi nent greater
than 98% of said structural units; and in stil
anot her enbodi nent greater than 99% of said structura
units. In another particular enbodi nent said third
polymer is free of structural units derived from at
| east one (C -G 2)al kyl (neth)acrylate nononer. Said
third polymer may be prepared by known nethods. In
some enbodi nents said third pol yner conprises
structural units essentially identical to those of the
rigid thernopl asti c phase conprising the rubber
nodi fied thernoplastic resin. In sone particul ar
enbodi nents said third pol ynerconprises structura
units derived fromstyrene and acrylonitrile;
al pha- et hyl styrene and acrytonitrile; or
al pha- net hyl styrene, styrene, and acrylonitrile. Wen
present, the anount of said third polynmer is in one
enbodi ment in a range of between about 3 w. % and
about 55 wt.% in another enbodinment in a range of
bet ween about 5 wt.% and about 45 w.% and in stil
another enbodlnent |n a range of betmeen about 5 mt %

1. . o, o o



col orants such as dyes and pignents which may be

organic, inorganic or organonetallic; and like
waedsnsnes. ||l lustrative additives include, burCEUS000432731

limted to, silica, silicates, zeolites, titanium

di oxi de, stone powder, glass fibers or spheres, carbon

fibers, carbon black, graphite, calcium carbonate,
tal .| I{i hoppne,| zinc| oxilde, | zirconiumsilicate, iron
oxi flelsy| dioat; b é,i%ﬁﬂ)%s ear {RISral ci um carbonate,
magnesi|um ox| d&€,|“¢hr oni ¢ |oXT de, zirconi um oxi de,
al um-adymrextger—etrushed—quart z, cl ay, cal ci ned cl ay,
tal po| Kagl inl |asbestos, ¢gllul ose, wood flour, cork
cot t A |and |y nighgliéic t ext|E|B| fibers, especially
rei iflorlciing fillllens sluch|a$ plass fibers, carbon
fibers,| netal [fijbers,| and metal fl akes, including, but
not %idﬁ,t&(htoﬁtﬁum num fiisakes. Often nore than one
add|&| Ve [T$ | n aqﬁd i n ¢Bnppsitions of the invention,
andH{psore—-prbadirents—etel t han one additive of one
typea| s includedh‘gn a pagticul ar enbodi nent a
conpesi|tii|Bnnf uit|es conmprses an additive sel ected
f roffft He |gn obip| donsi sting of | col orants, dyes,
pi girept|s,| Tubrfdants, | stabil|zers, heat stabilizers,
| i ghd|.sit,akid zejgpanti oXgdants, UV screeners, W
absofber'sT (T | lodrs®and ni®{Tres thereof. In a
par ticul ar lepbodi ent coApds|{ tions of the invention
may [8ptfi gnal | y|.cQnprise mxibres of at |east one netal
sal t <5 a8t t pgelated Bnd |2l east one ani de. The
fatﬂ?acics generjallly comriise from 16 to 18 carbon
atonst [Represeptat i ve| exgnpl es include stearic acid,
ol ei'G|ici|g|spalanitiEc aci dNaBd mixtures thereof. In a
prefdfried embo(f|fent the fhtiy acid conprises stearic
aci g [Haf[ty ac m xtpreg may additionally conprise
9,12k idjollel clradle, P, 1 |&{&lnoleic acid (conjugated
li nohgeic |adi ) | |B|Rol gni d"acid, pal nitoleic acid,
magartcacird ctadecadrgnoi ¢ aci d, octadecatrienoic
aci ¢ Aand the |2ke~ Fattyyaeld mxtures nay contain
m nok|Taount's Bf|aigsin adhds] Il lustrative rosin acids
i nclude,—{byt+afe—rot—|+mtedito, those generally found
in gl gill faltysiacid m |t ures, and nmay conprise
abi eg|cc|gci o @ lEter onbi gi8|%] aci d,
pal ustri c/lleyopi riclacild!l pimaric acids,
tetr Eédroabieuig.@pij, I|sQpj mari c acid, neoabietic
aci |8y 'the [flkge SuitaldE|metal salts include, but
are|fipt| Ilinmted (td, thosd gompri sing al um num
magngsi um (cal £ijum ahd Zinc) and mxtures thereof. In
song:eAKYldi|ments| &0 t abl eA®| des conpri se those
der i|%ed frcn1CcT€\g car baxyl ijc acids and
hydr§<y-sutst| ut gd am ngs.| The ratio of fatty acid
wma.ggﬁ:WJﬂﬁ & conpatBfl in the mxture is that
whi ¢&|T 5 |ef|fectd et o| obti||a reduction in pl at e- out
I n ¢ofppsttions—ofi—the—nAventi on. M xtures of at | east
one |getpl| salt | ofc|ax fattyddeild and at | east one ami de
may | Ees priepen eBly o xi ng<t/Re i ndi vi dual conponents.
Commerc) al mixtures suitablle|for use in conpositions
of tthe priesent |inhvention [cgnpri se those avail able from
‘Giru@io Conpany| . of Afgrileg (St ow, Chio), including,
ut |&relmet|dli M led €0z JEREKTOL TR 251, STRUKTOL TR
255, £57 gg TRSZ1e| 8nel SSERUKTOL TR 016. I n vari ous
cembadi 4 h ﬁmap(ﬁ H& d mxture in conpositions
of the rnvention may be in a range of between 0 phr

and about 5 phr, or in a range of between about 0.2
phr and about 4 phr, or in a range of between about
0.5 phr and about 4 phr, oe8in a range of between
about 1 phr and about 3 phr. Conpositions of the
invention and articles made therefrom may be prepared
by known thernopl astic processing techni ques. Known

a1 I e S M - - - .



| east one layer conprising a conposition of the
present invention. In various enbodinents nultilayer
W@ed0b0b%es may conpri se a cap-layer conpri Sing BCT/US2005/032731
conposi tion of the invention and a substrate |ayer
conprising at |east one thernoplastic resin different
fromsaid cap-I|aye In . so ar ar .enbo
Compesitians of f@tlévqnﬁyéﬁowsﬁﬂflg af)tMMg\a%d aﬁ'éer(éurf{{iﬁ or SAN-3
sh@@r MUTCVB%SV Eﬁf vidd %péatﬁ%bﬁﬁnlﬁoﬂﬂ tHogd o@“shﬁilércexamples in
rub fied ASA; pol yvi nyl
Tabhd brewde)ho(uEW(ﬂ)qse ameylotﬁrSﬁN ateermltraldmé}eewnt&tPMMﬁe In contrast

g LR T T el
materials, including, but not limted to, mxtures of
EX\SMHMIES £C52 RINDG TORSP ARAABSEBNAPIPLDSI 18t 18 es of ABS

and an acrylic polyner and m xtures of ABS and PMVA
In sone artlcul odi mrents PC consi sts essentially

Ino‘lheb‘?OéTm?éWGPSR ¢ hfe PHOBaPEMPIG Ak COMBRatiYe ShafRples ASA;

Mf«m%mnsm\ﬁ Ri fhaMMA-SAXEH eRY dsi deb&ibTBYn ERMBIESHRE. All of
ast one substrate layer and at |east one tielayer

thb@t)meﬂtlgm dospisetir &6 ephirayB$ veard lsélpdtr cdpr hayere Of hindered

Ltional |IIust xanpl, e |n
preotic By Sy RIS TERC LS Bl P, Phoftlihfdofuprising
staWlizecal ddl enghrt efagilt m&ixaddis)Theppfdpbﬂldﬁw(ﬁh%mponents in the
naphthalatesglr pol y(et hyl ene terephthal ate),
eXaBIP|es 90 GPBAR AL W GXIAPHRAIE B WngBItRe eblenet hyl ene
terepht hal ate), pol y(et hyl ene napht hal ate),
pol y(butyl ene napht hal ate), poly(cycl ohexanedi net hano
t erepht hal ate), pol y(cycl ohexanedi net hanol - co- et hyl ene
terepht hal ate), poly(l ,4-cycl ohexanedi nethyl -
|, 4- cycl ohexanedi car boxyl ate), polyaryl ates, the
pol yarylate with structural units derived from
resorcinol and a mxture of iso- and terephthalic
aci ds, polyestercarbonates, the pol yestercarbonate
Wi th structural units derived from bi sphenol A,
carbonic acid and a m xture of iso- and terephthalic
acids, the pol yestercarbonate with structural units
derived fromresorcinol, carbonic acid and a m xture
of iso- and terephthalic acids, and the ‘
pol yest ercarbonate with structural units derived from
bi sphenol A, resorcinol, carbonic acid and a m xture
of iso- and terephthalic acids. Additional
illustrative exanples of resins suitable for substrate
- layers further conprise aronmatic polyethers such as
pol yaryl ene et her honopol yners and copol yners such as
t hose conprising 2, 6-dinethyl-1,4-phenyl ene ether
units,optionally in conbination with
2,3,6-trinmethyl -1, 4-phenyl ene ether units;
pol yet heri m des, pol yetherketones, ‘
pol yet her et her ket ones, pol yet hersul fones; pol yaryl ene
sul fi des and sul fones, such as pol yphenyl ene sul fi des,
pol yphenyl ene sul fones, and copol yners of
pol yphenyl ene sul fides with pol yphenyl ene sul f ones;
pol yam des, such as pol y(hexanet hyl ene adi pam de) and
pol y(e-am nocapr oam de); pol yol efin honopol yners and
copol ynmers, such as pol yet hyl ene, pol ypropyl ene, and
copol ynmers containing at | east one of ethylene and
propyl ene; pol yacryl ates, poly(nmethyl nethacryl ate),
pol y(et hyl ene-co-acrylate)s including SURLYN,
pol ystyrene, syndiotactic @3 ystyrene,
pol y(styrene-co-acrylonitrile), poly(styrene-comnaleic
anhydride); and conpatibilized bl ends conprising at
| east one of any of the aforenentioned resins, such as
t her nopl astic polyolefin (TPO; poly(phenylene
et her) - pol ystyrene, pol y(phenyl ene ether)-pol yam de,
poly(phenylene ether) polyester poly(butylene

o, .



vertical panels, horizontal panels, trim pillars,

center posts, fenders, doors, decklids, trunklids,
whomds3oibonnet s, roofs, bunpers, fascia, grillBST/US2005/032731

m rror housings, pillar appliques, cladding, body side

nol di ngs, wheel covers, hubcaps, door handl es,

spoil ers, w ndow franes, headl anp bezel s and housi ngs,

tail lanmp housings, tail lanp bezels, license plate

encl osures, roof racks, and runni ng boards;

encl osures, housings, panels, and parts for outdoor
~vehicles and devices; enclosures for.electrical and

t el ecommuni cati on devi ces; outdoor furniture; aircraft

conpongntrs;  boatrsTand rime -1 equi pnent, including
trim® gnckospslesin|andheysi ngsiie|edt-board not or
hougi ngs;|&dept h‘f Ionde® %wsi ngs|S|personal wat er-craft;
jetiskils: poplls;| spasl ihot4+tubs;| steps; step
coverings; by ching<§qg constrfugtiion applications such
as guttlers, hardrai |s|e|d) i ¢i ngsBannel s, corner
guaf%s,| ddwn| spyuts|®fTlazi ng, [fan¢i hg, fence posts,
deckimn tangs, [rootsp (st ding, panticul arly vinyl
- sidi®g |[appl i pat jlensomtladows, wiadew frames, floors,
~ decgrat|ig)é W%—%Id'cw f (RS |shi ngs |er| = Feat ments; wal |
panels,| doork land!{dpaor {frames:| qutidpor and i ndoor
si gns; |encl osuras, housli ngs, parels and parts for
aut )ﬁm& itel | et :rranﬁq_\n@h ATMS, |¢8¢] osures, housi ngs,
pangls, | “4nd partls |f of | Tlawn|and darden tractors, |awn
nDMﬁ%S, and T oplfs, i ncrudirmg avwn [apd garden tool s;
wi ngew |and dpor, t1i resports eglidpaent and toys;
encl@sur'e®, RIUYFNgES |SHanel s, g?garts f or
snownphi lles: | rlegr eatl al ehiiclle lpanel s and
conmpgnegnt|s; playgro&pqrequipnentg_g ticles made from
pl agtil-MBod| c@Tbil natjedas; | gol £ |Cout se markers;
uti Ity pit covers; nphi | e phone housi ngs; radio
senger [hausi ngsS;| fa@i p [recer ver [housi ngs; |ight
fi xtAr g AN qprt: S\ I;gtj@% ¢l ecer|pggl sockets; lighting
appldianes; (efl|egt or;|—nel wor°|mterface device
housi-ngs—transflonmer! Housilngs;—tai+r{ condi ti oner
hoqungs; cligaing DL | sleat i ng far, lpublic
transm;ﬁ dti phi=|cll agd gﬂgvo' of seatiPng|for trains,
subyteys|, |or pusegs; neter housings;] antenna housi ngs;
cl addi g [for | satlellTitle [di shes;| dnd |i ke appli cati ons.
Sai ¢Rar(t i@ es2nEY: | besl [t |Epar ed |y zagvari ety of known
progBssegand”f abyi ¢catdoh st eps |whi"ch i ncl ude, but are
not H-ritred—to—protH-e—ext+usi-gr—sheet extrusi on,
coexgrusijen, | callendesjdg extriygi-on| bl ow nol di ng,
t herdot(or|@ ng! | g |nj ec i mpl di [®)2|Sonpr essi on nol di ng,
i nnpPd |decor atji dn,| bakilng iin al gailnt oven, plating,
and|l aminatipn. Wthout| further |ellaboration, it is
bel i'eve|t;haj2ong|skKEIZEd in tlg<cagl can, using the
des¢fi prijon {fer e, |DPN ze t W |pesent invention to
i t s HFuhest—extent—Th fuIIGA ARegrexanpl es are
i nclgdeehit o prievi de |addict i onal | guwjjdance to those
ski [Hétin t hel@r'tl iipracti ci @3 Be cl ai ned
i nventilon. Thel dxanpl ps| provi ded ar e nmerely
replgsentativezgf t he| ork [t halt [coni{ributes to the
g ea:gi ng {of thec|press appbi cti;n@{ Accordingly,
3 hesg exagtrprba-,s%me oL i nerded sl i mit the
4 nvest i gg g% E ned glﬁ ehe ajsenfed clains, in any
Hanper . |d|E £he 3|8 gw @@):aniul‘@sa Resi nous conponents
are expressed in W. % Non-tesi nous conmponents are

expressed in phr. The abbreviation "C. Ex." means
Conparative Exanple. Vicat B val ues were determ ned
according to I SO 306. HDT val ues in OC were determ ned
according to 1SO 179. Values for nelt flowrate in
grans per 10mi nutes were determ ned at 22C0C using a
\NEI ght of 10 k| I ograms_accor di ng to | SO 1133

e L Y Y -



Ww.%acrylonitrile; and SAN-2, a copol ymer conpri sing

72 Wt . % styrene and 28 wt.% acrylonitrile with a
wongioghtoies/er age nol ecul ar wei ght (My) of aboutPd00$200£032731

made by a bul k pol ynmeri zati on process. MVA- SAN was a

copol yrmer conpri sing structural units derived from 35

% nethyl net hacryl at e, ren %
C@@p@é’lt&ﬂsw.tﬂwe TRIG0D FORPHEINR Sty PO S o gt P pEdachSA’or
| sl ngﬁm HA0ghd VaBs \%ﬂ[@rhxﬁﬁgeri'erm}fh B&yh%ecompared to

| S-St ea e (EBS) wax; . amxtureo
cdmpmckewedewnmicﬁ |comansmg ob(lil\@%lf&AsN émdt ﬁahrfrroMMAl-Aght or ASA.

absorbers nd .phosphor ys- L9 risin zers
CEMBRITS: o i BB an FFOBUT s PRI e Fegprofded and

suBficted R SccBREME athBEng allah@; tHexswpl ﬁ%@,pr&ocandu&gar §000
replicates of the same conpagsition, and may

| be
kibgomdes R sqearCorprreAPesEs [t (rmegsumEARt £4Q nm). Flguresl 2, and
t ¢]
> SAVBRRRLRET Sk VB RY RSB PR P i o0

ddlt%ﬂﬁer%rwse%mhﬁﬁvdmxpmﬁpanatk.wm Y onfigaries i g3, and 3 are for

conprising ASA and mposi tions co 0
CORBRISRN O S AR el ORI DS SB GOy SHGHRRE el 50%
arld &Y, r@§&c§@y,'d¥‘%ﬁﬁeNA§RQ§'l\ﬁM4 Ran, 50 ThE FioliRE demonstrate that

composi t1ons conprising ASA and MVA- SAN, resulting is
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32 wm.%styrene, about, 15 wt.% acrylonitrile, and
ewsauwnwsowan%%'u%}h medifjqatipns anfk R e Ase bRligyed fo be within
%Eﬁ'ﬁ fanBRESHC NS iRRnUET a@@éﬁﬂed bHane %lldw}%%lm? WRASPafents
yner conprising structural dnits derived from
arabpunlisigedvarti Sleneted\herae arieancoypanted hatsouty Bference %o |
styrene, about 15 wt.%acrylonitrile, and about 45
wt. % butyl acrylate, wherein the initial rubber
particle size was about 500 run. MVAASA- 3 was a
copol yrmer conprising structural units derived from
about 11 wt. % nmet hyl nmethacrylate, about 30 wt.%
styrene, about 14 w.% acrylonitrile, and about 45
wt. % butyl acrylate, wherein the initial rubber
particle size distribution was broad and essentially
nmononodal . The type of SAN enpl oyed was SAN-I , a
copol ynmer conprising 75 w. % styrene and 25 wt. %
acrylonitrile. MVA-SAN was-a copol ynmer conpri sing
structural wunits derived from 35 w. % net hyl
met hacryl ate, 40 wt.% styrene, and 25 w.%
acrylonitrile. Al of the conpositions conprised 0.5
phr ethyl ene bis-stearam de (EBS) wax; 1.5 phr of a
m xture of hindered phenolic anti oxidants,
ultraviolet Iight absorbers, and phosphorus-conprising
stabilizers; 0.1 phr silicone oil; and 1 phr carbon
bl ack. Properties of nol ded3test parts are shown in
the table. Exanples 9, 10, and 11 are replicates of
the sane conposition, and nmay all be conpared to
Conpar ative Exanpl e 8. TABLE 2Conpositions of the
i nvention conprising MVA-ASA, SAN, and PWA in
Exanples 9-1 1 show hi gher HDT val ues than does the
conp03|t|on of Cbnparatlve Exanple 8 of S|n1lar
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excluded value for a sim/lar conposition conprising

MVA- ASA and MVA- SAN (Conpar ative Exanple 8). EXAMPLES
wA0@039AMdD COVPARATI VE EXAMPLES 9-1 1 In the PCT/US2005/032731

conpositions of the follow ng exanpl es and conparative

exanpl es ASA was a copol yner conprising structura

units derived from37.5 w.%styrene, 18 W.% .
CladMA:onitrile, and about 44.5 wt.% butyl acrylate. The

type of SAN enpl oyed was SAN-1, a copol ynmer conpri sing
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A T R
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ultravi ol et |ight absorbers, P osphor usconpri si ng
statctusil| ungie derivel froprat lesist preoi§a- Cbn)a IkyHmethlagshilatecmppaner; (i) a
sef,ﬂ%d: ? i Pr P8 ers}gngges%];rggx?ll %?gtrﬁcgﬁllal Al RriREE Fl%{gihe}gnesagg%ne (Cy-

are’re |ca es o
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npr.i si.ng ASA and dlfferent rati os of SAN and PMVA
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es of simlar conposition conpri sing ASA
st&McBaﬁmled Whibedempbsivén.bl ack col or or "jetness" of
conposi tions conpr|3|ng ASA, SAN, and PMVA i nproves as
the vel of cregse en.d ne .
2exat SibqeuRpil BOBEEY 33190 8 TotriaRS b Ehetdptscs =
pdiZmEinhdvive ﬁmﬂm@;ﬁluﬁqlt@ﬂ&@ﬂ fidnebiitgl dcoyihteg exanpl es and
conpar ati ve exanpl es NhMﬁ£¥+ I, MVA- ASA-2 and
MVA- ASA- 3, SAN-| SAN re as d in
e A compaion f (B LR ghe pe e SR PS g e phase
fulbfher ophrRBe shuswifanan derildBRontaxt; 1asd dRBT plietylenically
m xture of hindered phenolic anti-oxidants,
ungaturated wlosemel. ght absor bers, and phosphorus conpri si ng
stabilizers; 0.1 phr silicone oil; and 1 phr carbon
4blac P f | de r [
t he h Joﬂﬁn%'g 1gﬁ r’?‘%)%}sﬁl ?f g’r&_/]}téqul%l pﬁetpﬁ R@ ?leiggw Urldaturated
moohfnen 3¢ nngleGAd, frétiMheagrbup conststing off bmylbnASﬁamyp@ divinyl
with two differe artjcle S|ze di stributjon
et | BrieHsiol A heB e oS TIPS C CHBBIAT OHE allv
mehaEr@/Paté HYARA 'rrfé'fha%b?zﬁe s thaEfe,| Gald faRAlE, Hla‘llS’l phthalate,
depth of black color or "jetness" as seen in the | ower
triatlyle xwethdersl ateal tmllhyh oewsowiate ofinllyf  evasuratey efhiei garylate of
wh Xt pes with two different
“5X§Pdafnw§¥§%ﬁ Pyyﬁf?fgﬁé%ls used in place of
MVA- ASA wi t h broad particle size distribution alone
5( Exa’lﬁ‘p)d: eorﬂl&)sxtlcEX%KM%luES 4’31(3&6’1 thi etdi@meoiphsset doarpsisex about 10
t he f 0 e arative exanpl es ASA
Wil ogoeui ot bbb A Ed Er v GHIYS. dor | ved
from37.5 wt.%styrene, 18 w.% acrylonitrile, and
6 abou‘l‘hé‘éorﬁpd’%tm@@aa‘ﬁn 12Gh¥tedt e elR@nicriR@haif confises about 35
GPWG%Gd were SAN-2, a copolymer conprising 72 wt.%
wé P euigiiwp% q/&th%@b@ryn%ﬁw theemeplasticnssinf  about
100 000 nade by a bul k pol yneri zati on process; and
SAN- 3, a copol ymer conprising 72 w. % styrene and 28
Ww.%acrylonitrile with Mv of about 160, 000- 180, 000
made by a bul k pol ynmerization process. Al of the
conpositions conprised 0.5 phr EBS wax; 1.5 phr of a
m xture of hindered phenoligpanti-oxidants,
ultraviolet [ight absorbers, and phosphorus-conprising
stabilizers; 0.1 phr silicone oil; and 1 phr carbon
bl ack. Properties of nolded test parts are shown in
the table. Exanples 44 and 45 are replicates of the
same conposition, as are Exanples 5 1 and 52. TABLE 5
thonp03|t|ons of t he |nvent|on conpr|3|ng ASA PNNA
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EXAMPLES 57-62 AND COVPARATI VE EXAMPLES 13-18 In the
conpositions of the follow ng exanpl es and conparative
woezoasrpIes ASA; MVIA- ASA- 3; SAN-I, and MVA- SAN VRITRUS2805/032731

descri bed in exanpl es above. Al of the conpositions
conprised 0.5 phr EBS wax; 1.5 phr of a m'xture of
hi ndered phenoli ¢ antl-OX|dant uItraglo
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es an conparative exanpl es are shown in
totdh embaintl off ripABhE 6o pDRoipbasdetin threscoofpositieni nvent i on
conpri sing SAN, PMVA and ei ther MVA- ASA or ASA show

HDT and | ues,. d. [ er. flow
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i nventi on and conparative comnpgsitions were nolded and
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and 3 show the results of coI or retenti on neasured as
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gwgect ively, of eit her ASA or MVA- ASA- 3. The giur es
reérens; eaorlanitrée npsk intgtls methagytate:n Qe rftyreste, alpha-methyl

MV ced resistance to col or
Stg%arfgegjd&glﬁrﬁ:g ac@éﬁ‘p‘gr a%tgg%& hering conpared to the
conparative conpositions wthout PMVA in nost .
1@mbo@heremhpositithi dfeclaine9 whernini the riigadsthomeeplastic mamoetpnses
i cal enbodi nent s

d
SRR e o PRt S HE MRS Mot Heiepdae and the
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W t hout departing in an omthe spirit of the

withasparticl¢ pige disirimtiopdn elrmge Of DetMsen abiy |8P|neh@¢doﬂ>§%ﬁ%0 nm;
arft gllégt\él%leﬁ %ﬁasgfw&}{@EE&\%E&Gieo&stﬂﬁﬁﬁdrplndd af OS5k FBN about 400
occur to persons skille e art using no nore tha
nmcamﬂialbeute)qmeam plstbaletio phasarvdt}ada broed,cdfssermmly mmbmodsl partlcle
,ag uival ents ar%}g |evdto ewthin the spirit

sizf, QisEbypan.gnd mHxtur an‘?SSﬁ aé'thTEF |ph%sﬁs ‘by the foll ow ng
clainms. Al Patents and published articles cited

1her eimheak8mpHGOSP AUfAREMEr eieréiy Rl seende pQlyAleMondprises
A conposition conprising: (i) a rubber nodified
peliemeryimethaceylpiési n conprising a discontinuous

- elastoneric phase dispersed in a rigid thernoplastic
@has Cphe M3, %Elﬂoﬁtof LeasY, @h?@fn th@Be@hd HBEmie & fhesent in a range

ther nopl astplc phase I's graft to the elastoneric

op hasecen astduniierelh anteabehiagOontli daplase thommighgesf eesinous
&ﬁlgner .havi ructural units derived fromat |east
CRRONERIS. | % %8t h) acryl ate nononer; (ii) a second
pol ymer consisting essentially of structural units

19er i Taelcémpovitain dfRAGin QMhetdth theChi2d pblkirlef sptréveacr yl at e
nmononer; and optionally (iii) a third polyner

conpri sing struct un|t derived fromat | east one

144 kedbe Camaﬂsaw@wﬁﬁ}ﬁ%é? Whereuy thFé%eéf{ p@ygrer comprises structural
ufROG&G Y IR Q@Hn)é MBS WAGRD aliHalrhdtRyISORAEERAd @E@Rﬁh’itﬁﬂ: or
In a separate’pol ynerization step and added to

alpbaqnosh tlstprene, 2tyrditeg angbanpgsenitilon of cl ai m 1, vvher e| n

the el astoneric phase conprises a pol yner having
structural units derived frgm butyl acrylate. 3. The
conposition of claim1, wherein the polynmer of the

el astoneric phase further conprises structural units
derived fromat | east one pol yethylenically

unsat urated nononer. 4. The conposition of claim 3,
wherein the pol yethylenically unsaturated nononer is
selected fron1the group conS|st|ng of butylene
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5. The conposition of claim1l, wherein the elastoneric
phase conprises about 10 w.%to about 80 wt. % of the

wo uobesoiondi fi ed t hepnopl astic resin. 6. The PCT/US2005/032731
conposition of claim1l1, wherein the el astoneric phase
conprises about 35 w.%to about 80 wt.% of the rubber
nodi fied thernoplastic resin.7. The conposition .of

1% 1 ai HheL compRsitém ohelaimakd, whastin Hevfirds RATEolst Prygent in an
r [
ol 58] oS08 A s, B SHETGRAL gsinons
cdmmwumMsnfmemgmﬂoﬁheﬂnDpIastlc phase in the
conp05|t|on 8. The conposition of cIa|n11 wher ei n

id therno str se CcOo ruct
ot ThEsPmbag ey B SRim 1 RS o B et e BLPEE ity ssigeted
fr&h%g ?mr@ &gal@ﬂlrsg bN8 s@biliteN W cASONmilifer "R MeABStSbilizer; a light
nmonoe eni cal y unsaturated nitrile nononer s, c -

stabfitiyea rayantlcesmnareyw( sAseanpE @y aabsonher gnkianae resgrdant; an anti-
dr\llnéngae(ée%[ 'y u%gggrnﬁo% got%h%r;;ﬁ%tﬁ?o%f’osc'egsh%angf %pa@hgﬁélr an antistatic
ageht; dahaeld aéleMIafgSntda’f im@dt frrodiﬁesta/ﬁl@rfrea aoldrant; a dye; a pigment;

acrylonitrile; or yrene and
mgia} 6?‘%1 3 PiftEse Qipat Vr%‘ﬁé“etgé?@ %‘Dy‘ic %{fﬂq?ﬁ?{ PR amide;
a ﬁﬁﬁﬁé et or al phanet hyl styrene acrylonltrlle

and met hyl rnethacrylate; or styrene, al pha-nethyl
styrene, acrylonitrile and nmethyl nethacrylate. 10.
17rhe Aoapiskl madmiron the eimpositiopteéelaim It he ri gi d

t her nopl asti ¢ phase conprises structural units deri ved

roms C t

A SRR A RRA | [E o AER R BAROHALE, rosi
cogmmmgcan&smtlngomf clastomkds tpha®r dsppakesén v tigida thennoplastlc

artlcle size distri.buti.on i.n a ran et ween
et gt aapst! She BeEPGREe G PG (0 the
el%&é&é BhaseZ SndliwvtefdiP wid QBstbRedc paReecoMpriael uqﬁﬂyraaqr&vmg
0 nm and about 750; an el astoneric phase with
stmcmd units demyddafrony brtyhaerplate; (iDar fecendepalymer present ina range of
bqugénr Ab%H&i %’I/?‘r Q&{Eﬂa%ﬁé‘ L% QJ ]@5 Qﬁ e \9(11@]’?1 Va? rlrggiﬁo%s CRmponents

conposr ti'on o
inst@e @ostppsiiyrieiid caispring e§seﬁﬁdtll5( asmstthzyturaratrimacdrew@d &zom methyl
12. e conposition of wherejn the secon
ms@rw@re, ad jppugaally Gif iy Q@éyra?r BB S60E g degived
fr8Mdai@RAUL oD a%n)%’ 8886 Moddifer WRHIRT 1@t &1RS iA@Y hylenically
conponents in the conposition. 13. The conposition” of
urshiarated nitmlieemeniomer ipeeptahgdr i ggsipgrater pdlgmeprizatientstepland agied to
h 05| |on of claim 12, wherein the third polymer
88&%??% 'structural units derived from styrene and
acrylonitrile; al pha-nmethyl styrene and acrylonitrile;
19r alpheonimishiohsif¢radnd, wheneirethe thiahgblwaenik prasénti | e. 15.
The conposition of clain112 wherein the third polyner

esent in. an of , bet boyt and
20,5 on TS BRI ko i i G TP EPrees Structural
ufiRMRENEN o fylehe aﬁ@H@f})ﬁ)hrthrénarpilxﬁmeTmtﬁ@H@% hdrPiBnidle; or
claim1 further conpr|S|ng at  east one additive
alpkd-methathtirensrstyrrae gandusndomiileét i ng of a stabilizer; a
color stabilizer; a heat stabrllzer a light
ta X [ dagt c
28830044 £ o B30 e MRCHEENBN i Wprcsent i an
arhontt iof batweed abduaw vor, %mﬁabputeQQon?ziebssed @nahe weag,ht of resinous
| asticizer; an antistatic agent; a nold rel ease
CéﬁﬁﬁﬁFnsﬁh eﬁﬁgwpmﬁﬁﬂlfler afiller; acolorant; a
dye; a pignent; netal flakesq a m xture of at |east
one netal salt of a fatty acid and at | east one am de;
and m xtures thereof. 17. An article nmade fromthe
conposition of claim1. 18. A conposition conprising:
(i) a rubber nodified thernoplastic resin conprising a
di sconti nuous el astoneric phase dispersed in arigid
thernDpIastlc phase mhereln at Ieast a portlon of the
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fromat |east one al kenyl aromatic nononer and at

| east one nonoethylenically unsaturated nitrile
womoen®nopr epared in a separate pol ymeri zat i oreGI/esRoesis2731

added to the conposition. 19. The conposition of claim

1, wherein the third polyner is present. 20. The

onpasition aof claim19, wherein the thjird pol yner
2 opr semeptifiest i dpinyAB furthes COVRESPS 8 e@%typsﬁ_édlamselected
frafml he PRddp EdrSistiRd B 3-simiIfel-SE ¥8I18P StaBiNdera@ iehORhbilildrea light
. or al pha-nethyl styrene, styrene, and acrylonitrile. 2
stabilizgre aw enpeddant;on UM sataiern 2DV slserbsi;ra tlaree r¢tanddnt; an anti-

olyner [s _prese in_an_ anmount of betwee bout 5 . .
“ dx&g _aé%n ’n?jiu}&%ﬂ%’ gglto\m p%m%%{sg é’r%%s?%a\ﬂef‘ é)ﬂéisasx‘zer, an antistatic
ade@8ianAold releAgRaIpeMt &n impddd ehddeoEROs fitler98.cdranti@dye; a pigment;
- conposition of claim 18 further conprising at | east
- mgtabflakrgi @ M vt iaticag enednstalraltgf aggt%e% argd atrlgasbpnguamide;
- il L.Zer. color stabilizer; a heat stabilizer; a.
a@f@ﬁ?&ﬁfng??zer; an antioxidant; a UV screener; a W
absorber; a flanme retardant; an antidrip agent; a
23.ubr Aoarticle madd Homphoomngsjticn @frebamds$i ng ai d; a
pl asticizer; an antistatic agent; a nold rel ease
- agent; an inpact nodifier; a filler; a colorant; a
dye; a pignent; netal flakes; a mxture of at | east
one netal salt of a fatty acid and at | east one am de;
and m xtures thereof. 23. An article nmade fromthe
conposition of claim18.
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