; e3exudFB@vTy25 April 2003 WO 00/ 26274 PCTNS99120413 5 BACKGROUND OF
. THE I NVENTION This invention relates to resinous conpositiO@%A1H ter,
-and nore specifically to bl ock copol yestercarbonates havi ng |n§}bve

weat herabifity. Polycarbonates and pol yesters, especially poly(al kylene 10
15 20 25 30 dicarboxyl ates), and blends thereof are w dely enpl oyed cl asses
of polyners, in part because of their excellent physical properties

i ncl udi ng hwoloremact strength. However, their |ong term colperusostaps ity
is a problem It causes yellow ng, detracting fromthe transparency and
attractiveness of the polyners. Loss of_ gloss can al so be an undesirable

| ong term phenonenon. Yellow ng of polycarbonates and pol yesters is caused

largely by the action of ul traviygetHeRABRE BNockhi ch 1s why W‘mmulmmwmmM
bhot oy el Low g have been eRIBOLYESHERABBONATERANG! & hese | nvol ve
i ncorporation in the pol ycar bBhENODSCONTAINING! EHERDSOTr bi ng cmﬁmmmummm

(UVA's). For the nost part, UVA's are !ow nol ecul ar wei ght co
they must be enployed at relatively lowlevels, .typically up to l;8aBy

wei ght, to avoid de(gradati on of the !E'%si cal properties of the polyner such
as i nmpact streBYOKGROUNRIOR dheINVENEIQN operties as reflected in heat

distortion tenmperature. O her polyners have been bl ended with _
pol ycar bonag es and/ or porhigShesitionreldi®d VR sindRkcohfSdsHcHCS rhatglegr adat i on

by ultraviolet_radiation and |pss _of glgss. hereinafter sonetines

col lect ively oels Qidtpaheetialy & dpk copalvstsambanites RayiaadbpigVeghi s ¢y pe
are weat her abl webthenalilityf pol ycar bonates with copol yesters conpri sing
resorcinol isolterephthalate units, optionaly in conbination with "soft

bl ock” ester units deriVPQIyEéFHBn%fbsaéﬁd)Bélzé&ePe{ eégéaémsnyg@%ﬁéxy
conpound or di¢arhoxyl|ic .acCiq. However, stch_ bl ends are ril 2003 WO
00l 26274 ~ Pcng'eeg'é?%@%)' 3Qgib|‘ﬁﬁd§c%6[9é’famjwi©%& eMployedsclasaes it or e,
!imtedft_omsi t polyirens, ihnpavﬁﬁedauts_emsmrmems?mysﬁcalpmﬁére@b Ig addi tion,
it is of inter " J r Y a0f [ an

weat her abi | i tyﬁ?brjpdﬁ'&/ﬁ'hgq%g‘?gﬁ%t&%{]a%%ﬁégér’ fk&@%gé%gglﬁz describes 5
copol yest er car ipstahiliy is'a auobigma ltrdayisey yallawingadetrastivgifeomane on” . They are
prepared by a @aﬁéfaeﬁéwémattrmwehééh &ftRe folyrherS! Efsd 6f PlosPaamtion of a

hydr oxy-term nat e ol yester .ol  goner havi ng ‘a degree of pol ynerization of
1-2 and the se%ﬁﬂ an n$§s"farbg%l°2’9:}§"8fp%§89'g’eappgorrer with a carbonyl

hal i de such as phosgene to afford a final 10 product having essentially
al ternati i pol yest er anVelfmwing &f polysathonatdssaretpoliyesters isheausedr ee of
pol yneri zati °”|€?é]e|§:'ﬁg tﬁé‘%mfb"i‘b?u@‘aq rhdiafios WIRER WF\Z ucfhese

copol yestercarbohates are alle 0 ye excel l ent heat resistance)

» g Ot n
sol vent resi st¥gftowingis ﬁ?ﬂl!ﬂmylf ."Eﬂ%‘? yellowing’\BumesRyYs MeaRsi ity are
provi ded. 15 SdvEORMreSBinghFhdtbEllsWitihave beer eaployatvand proposedbased on the

di scovery of a S b o b WA ] ent
weat her abi | i tywb?eﬁﬁés& 'hgékbgq'%ﬁéb¥§§éﬁ é‘f@iﬂel’ %@ﬁ%ﬁégnaﬁetﬂq"ﬁ%é&ek)ol ymers,
speci frcaldl pabsarhingarampeundsd DA sk Eoethe maseparbdi¥Asmretowl oss of gl oss
Therof o e. 1 o b B By e Bl et o
bl ocks al ter natz’f"h\fvﬁlst. P, Vé{petobo/g weight, &ngY?)aé’Fgriff%WSOféB‘?rpri si ng
aryl ate struct phydicalproperties iof ik polpmensdiclBaslimpatteiebgtizand highd at | eastf
one 25 aromati I | Ce.aci i . rization o
at | east about&ﬁé{%gﬁ%yé%%ﬂégegirgﬁ%tg@w @%ﬁ@'%ﬁg@@%ﬁ{”ﬁpﬁkﬁy Fries
rearrangenment of a bl ock_copol yestercarbonate as descri bed above. Another
aspect is onpositions cOmsrirdlymeisdrvedesrdendechwihpolysaganates
copol yest er car hrak palydsteis & improde Y RsMtifceio dadafiiebpt her pol ymer
selected from tpe 9r oug ,c?n5| St,i ng o; . .

ultraviolet radiation and loss of gloss, hereinafter sometimes

collectively designated “weatherability”. Exampies of blends of this

type are weatherable blends of polycarbonates with copolyesters

30 comprising resorcinol iso/terephthalate units, optionally in combination
with “soft block” ester units derived from an aliphatic or alicyclic
dihydroxy compound or dicarboxylic acid. However, such blends are



25 April 2003 -3 polycarbonates, poly(al kylene dicarboxyl ates) and addition
pol yners) and any reaction products of said blends. Another sagﬂ‘:% 0i:,’s

- articles made fromthe conmpositions as descri bed above. Sti F 0 Qner
aspect is a nethod for preparing bl ock copol yestercarbonates which
conprises: (A) preparing a hydroxy-term nated pol yester internedi ate havi ng
a degree of polynerization of at |least 4 by the reaction of a

1, 3-di hydr omybemsenae Wi th at | east one aromatic di carboxyl i cp@gisshoplghQri de
under al kaline conditions, and (B) conducting a reaction of said polyester
internediate with at |east one organic dishydroxy conpound and a carbonyl

hal i de. DETAI LED DESCRI PTI ON; PREFERRED EMBCDI MENTS The bl ock

copol yest er car isebl@bnd MGeiPly %?&nérefbg@,tuingfbocmmaﬁsnékﬁﬁﬁf&ﬁti ng

car bonat e and gﬁﬂﬁate bl ocks. Tﬁ%{g(}:ﬂcl %,e,ﬁg | ymers conprising noieties of
the fornula (i)TeNIRasersy is|nagtrequiteceImapgition it {Frfiaterestto peoducgragen,

hal ogen or C, ., widekyhjieyasfiwdithembladrg asederrabilig-ifiprelisgpoRneasi ¢ radical,
mis at | east about 10 and n is at |east about 4. The arylate bl ocks thus

contain a 1, 3-di hydroxybe ! L bstituted with
hal ogen, usually chori ne %%3%@8%#%%52%3$§yl ; 1.e., methyl,
ethyl, propgpl osopsiyastercgehanaiek ihavingoa pighiy alterneting atientapion mdhgy or
secondary grou i l_ @i ; of t en
| ocated in thepc(‘)%twgbggégq%\lhér? Q%bbrw (t) g)“i‘n %@ﬁ{%ﬁsgﬁgﬁéﬁgﬁepﬁgn | ocati ons
are al so cont erﬂ{aaF\é‘H%xﬁ%mHBE{Edp?‘gY%??’e‘ﬁ%ﬁmeéthaé@ga@ degeeRfci nol noieti es,
i n which 5 isbm;zhnegzaﬁorﬁei -2l thersed: bnd;wisemtmhetaliswdare bound to
aromatic dicar i i i et ese Wi i feties, e.g.,
Sopht hal at o oro oIS, f cBRbGH) ARG bt SP¥ORGRIB S Ery & I 21 20
2003 WO 00/1962 7erosasy hasing esserdially aiamating pelyestarandmalycarbonateef er abl y,
the aromatic dlméﬁegmle,pth@%ébr@@lo?bb@ﬁweﬁhsﬁérsepme'ladr@&@atérb%dké is
terepht hai ate. Either Pjii bj‘hh of sa]|d noi etl%eag mai/ b?eélpres nt. For the nost
part, both are %?%?EHP #- A NS SPPPYESIETAeroOenaiss Afs alledead tohaver epht hal at e
in the range ofexzietent e résSistante lsolperdfresistange ainduholdabilify. Blol. | n the
bonat e bl j) St . [ dical. For th t
car bonat e oc t%ﬁg%ggw&th?%ﬁ]ﬁgﬁé%%d?a organi ¢ radi ca or e nos

part, at |east a percen ot al" "hunmber of R2 groups in the

pol ynmer ar g¢sar GEMIMARYOR THE AN/ERITTORNd the bal ance thereof are
aliphatic, alicyclic, or aromatic radicals. 10 Suitable R2 radicals include

m phenyl ene, p-phenyl ene,.4,4' biphenyl ene, .

4,4 -bi (3, 5-di met hyl ) - pher¥f B%F"E’,"Z?%?%'ﬁﬁﬁé%’|°é‘r¥8?;5‘.‘~°tﬁ9é{ﬁ8/ Fd sinmilar

radi cal s such adassholEock cepolyestetcaphonhtephaving dixbeltnd weathdrabilityut ed
aromati c hydro ks : i cific) in
S Patent 15 oLy 0 SR oROB e caRERals Wit HEPpofRRES epifoBRC T D)
preferably, ead¥Plyear ben%tﬁsan@rmlv%st%rﬁgaﬁ resistant da loss i algss andpave

pref erabl y29 r asiceéntqdhyisiual pedparties.(11) A Y A2 wherein each A' and AZ is
a nonocyclic divalent aryl radical and Y is a 20 bridging radical in which

one or two carbon at ons. S@’?%ghg%@fé'?@g‘gré%“mggﬁ?’{e@ﬁg' fé]?‘l"iage bonds in

formula Il are usuall¥ﬂ|n - a pe and A2 in
relation to Y. COP@IMRSIRISatboNAteSePMPrising ofaanircarbonatgrtdogkssphenol s, and for

the sake of br eyferiatiftPwits afylattl B8N ehid drflaf®BRIckeBSMBASHgRYIAteN tO

desi gnate the dlwrom ifS subqss“gt ut eg a({éo ti ¢ hydrocar b(%r?S' it should be
under st ood, hoviitHetural yoits depived tomeh b3 Bﬁﬁ%%;%ﬂe@ﬂét%%OHﬁy al so be
enpl oyed agS5apparopratistdicarboxylieranid and haviAg sadegréad of pplyasdrizatior pf akent
unsubsti tuted least about 4.

Another aspect is block copolymers obtained by Fries
rearrangement of a block copolyestercarbonate as described above.

Another aspect is compositions comprising resinous
30 blends of block copolyestercarbonates as described above with at
least one other polymer selected from the group consisting of



phenyl ene or substituted derivatives thereof) illustrative substituents 30
(one or nore) being alkyl, alkenyl) and hal ogen (particul arpyapfi@uoge) -
Unsubstituted phenylene radicals are preferred. Both A and AZ are
preferably p-phenyl ene, although both may be o- or m phenyl ene or one o- or
m phenyl ene and the other p-phenylen®- The bridging radical, Y, is one in

whi ch one or t atons, 35 separate A fromA2. The, preferred enbodi nent is
one in VWiEWYB?\AI%O”aﬁ-R}S’?X(Fﬁ‘Z%@ﬁ ‘{I@@@?‘ﬂﬁ?ﬁ a ORIl at om

separ at es é\‘ldbh?ﬁ@é’éﬁod biodsictss said blethdeal s of this type are -G, -S, -SO
or -S02-) nethyl ene, cycl ohexyl-nethylene, 2-[2.2.1]-bicycl oheptyl

Cycl opent adecyl | donc AN AREREOE M- RERRAE HomaRP ForipbRUAE Rp | 1C"
2,2,2", 2" -desaribeddabewye3, 3', 3" -tetranethyl -1, 1' spirobi[1 Hindene] 6,6 -diols
having the following formula ; & /CH3 .C//Ci OHHO~ C ~C CH3 CHg 10
Gem al kyl ene (al kyl i @k @pothariaspest isremethgdfor @sepatingobipak| uded, however,

ar e unsat uggpalfestariziBbratesWhitk adMpsises: availability and particutar |
suitability for the purposes of this invention, the preferred bisphenol is

2, 2- bi s(4- hydr oxyphepyl ) propane, (" BPA), in ch, Y 1s 15 isopropylidene and
A" and AZ are each pk%\—r%'%?%gﬂg.a %oﬁg'ﬁrﬁ'{"éﬂéf](?&'(yses ve a degree of

pol yrer i zaintermegdbrte, having estagred obpolymeasization ofatleaabé by the preferably at

| east abou L [ st preferably about
30-150. Thgg%gogﬁfﬁéscﬁﬁg%ﬁgygeﬁeggks? Egﬁfgg%ﬁ?gﬁd?ﬁ@ﬁ% is generally at
20 feast adisatboxylic geidichiands upder alkalineeenditions, 8A8 nost preferabl y about
50-200. The distribution of the blocks my be such as to provide a

copol yner havi ng any(Blesindetting iagietictioropbsaid poly@Estaripleanediateocks in
relation tg. i n Y. i pi ng about 25
10- 0% by Gl 3t FAREbie SO qibuBEP EbMpbuRd RALATEADRMIAE, 12 72714 o

this invenporaleD DESCREPAON; FREPERRETS EMBODIMERte car bonat es, a
1, 3-di hydr oxybenzene 25 April 2003 WO 00/ zZ6274 PGT/ US99/ 20413 -6 whi ch

may be resorcinol- ( f er abl ran alkyl - or..haloresqrcinal my be

cont act ed under aqugtﬁg_%!ﬂql%aﬁpﬁzyﬁsgeiﬁﬂt\?éa&%%ﬁtFF’(?ﬁ%SW?t"We PP east one
aromat i ¢ déaraptisx aiteématiop cacthonate and gyleteblobks. Theygheldeoyl chl ori de,

t er epht hal mefd e6inBfsiPa MolBtisk b thd fopmeff - The alkaline 5 conditions are
typically ‘g?ﬂcl)vi ded 'Il?g i nfroduction of an al kali metal hydroxide, usually
sodi um hydroxi de. /A catal yst, nost often g tetraal kyl ammoni um

t et raal kyl phosphofi um or [Rexaal i um hal Lde, is\usually also

present, as(,is a u--*m SOb‘L 2T &rgflyja wa er-immisci bl e sol vent and
ferably 4 fed § ~
preferably @A

chl ar1 n §_such-@s- yl,ene chl ori de.
Thus, the reacti I & s n\a 2-phase system In order to
af ford a hydroxy-f\ermmated pol yester i ntgpnetiate, the Mdlar ratio of

resorcinol to acyl chlorides is preferably greater than 1:1; e.g., in the

range of 3pauein R fydBgdn, F2RGeAY € alkyl, each R? is independently
a divalent organic radical, m is at least about 10 and n is at least about
4. The arylate blocks thus contain a 1,3-dihydroxybenzene moiety
which may be substituted with halogen, usually chorine or bromine, or
with C,, alkyl; i.e., methyl, ethyl, propyl or butyl. Said alkyl groups are
preferably primary or secondary groups, with methyl being more
preferred, and are most often located in the ortho position to both
oxygen atoms although other locations are also contempiated. The
most preferred moieties are resorcinol moieties, in which R' is
hydrogen.

Said 1,3-dihydroxybenzene moieties are bound to
aromatic dicarboxylic acid moieties which may be monocyclic moieties,
e.g., isophthalate or terephthalate, or polycyclic moieties, e.g.,



15 present in a nolar ratio to acyl halides of about 2-2.5:1. Catalyst is
usual |y enployed in the anount of about 0.1-10 nol e percent 2?2\ '%@Bﬁ

- conbi ned acyl halides. Reaction tenperatures are nost often Pyl ange of
about 25-50C. Followi ng the conpl etion of polyester internediate 20
preparation) it is sonmetines advantageous to acidify the aqueous phase of
the two-phase systemwith a weak acid prior to phase separation. The

organi ¢ phage.eok7g¢h contains the pol yester internediate, i $cigeesess ect ed
to step B which is the block copol yestercarbonate-form ng reaction. It is
al so contenpl ated, 25 however, to proceeg.to step B without acidification
or separation, and this is often possible without |oss of yield or purity.
It is also wit haphtﬁmmbokylam Rrefeeatily,the tavompatip dicarib diylip @cie st er

di : j | ubl
e et ALY R g o, Ele el i, 10
as triethylam ﬁ@'eﬂﬁﬁemﬁwa@‘é?at qeaathe mestpaitepthrase pyesentin ahe second

step typical | ynmgntaﬁ@afqg dpfithalte Prodphtiilftetninéfande BFaiig) ng!ly 2003

\C}I\lle)fI()(r)]/eCZJIGZBI %@/ SQ{%EE BEI%L&@@J? ﬁ?efl?gbfirgﬁg)s/gene Thi s reactlon

may be conducted accor di mtﬁeocabbnam:lﬂgckszedcm mdy mgéhdéﬁ @,qlures (i.

catal yot “and’ af g F%cﬂga'r EGEReoand, o \eRPpBab (B batetnt ot Biekidie, “5. ;ﬁS
optionally a bpumber of @é@ﬂp%uf,ndhe@@lqur are@aromatic lpyganis yadieals landt hane
andl or a chai ntHeel'Sé'leéé'tl%}eaﬂﬁr%talﬁ#ﬁ'ﬂcaélcpaﬁzngl' aﬂsman&w&d?@enol To

suppress s | i.n t he bl oc 0 tained at a
relatively d %PE@@’P% hi‘f? ‘?’Ffér}ler"é([%"@ BTPI'%BWI?(”GS”%Q{] for the initial
part of the phbnp@enytelnemr%bdﬁ;fedunethyl}@hemﬂetb@,Zﬁ{tﬁs(ased to about 10-13

during he | at beLnRBh e ind SAAIARCHRISL HRYnEOIRgA] on Of both

reacti ons, &b ercar ona Yy conventi onal
procedur es. Thea@esrand iacthestihydrexy-substiiutey ammailgdswdmarm@cu pi tation,

drying and pel ai@,leoééawhameo%ma%bnérk dr%pébme) FoDEmMitaked to conduct
theflrstﬁs %&ﬁ V]I;’gr ester-f 3% tb ? as I llustrated by
transest er1¥i c&4'én cké'solnﬁpqp@rgtleg £5'8 DY {§ECACR. i hydr oxybenzene
either in a solvent or in the nelt. The bl ock copol yestercarbonates of this
i nvention are pol yners hMoregrefecalily.eachifyis apzaromalip@rganic radibali r | i ght
transmtting 29ncﬂ"sﬁlPﬁ’§drb$?eﬁF@ol§'amaH%I st hessuiaf pol ycarbonates. Thus,
they are substantially transparent and nay be enpl oyed as substitutes for
pol ycarbonates in the fabri Cﬁ]él on of {ra %_[ept sheet material when

i mproved weat herabAity i s mahdat ed. M Ts A'éved that the weat herability
and ot her beneWhereilh e2ash ' @melr AT issa oonoeyelib divalterd @yl rpdicabanditismat es  of
the '“Ve“tZ(P” %lﬁ%ﬁé&fé&ﬁﬁ'vﬁ):c%nlagﬁ@o'chb%rétorr{s% r%??t%clf‘uérf]oeﬂﬁe of a

thermal Iy or p em ca I nduce ries rearrange e arylate
bl ocks t her ei nIhe §reg; alen ResBrfafBuladl @?%%P%W%@P%O%@arﬁl ght

st albldl [ Ze"ts Fpé&ﬁéﬂﬁéf@ﬁ Al aﬁ({lﬂﬂzﬁﬁ)fﬁétl@‘ﬁtdﬁ Z%Qhﬁbhﬁdé lrﬁ\@ﬁlchggrl}ia'gggg '([)0130 s
yi el d noieties or_mul, a n0a

0T (L © ey st ik Rnols” nddshe 3342 o Bra MY B Rty uoly det i ned.
It is al so con'tb&snj'lel'tOéinStsome’ﬂmeajum heﬂettthoatemgndterthmdﬂnydrdxyvl a synt hesis
and pol y”@%zaéuﬁghtutédg}ﬁnﬁheﬂgd%%é(ﬁ %EBQTdbr%‘ﬁ{n& rsiobd, %bﬁfév@? e;rpl oyed

as weat herabil |t ners, 'especld

pol ycar bonat esth %6%&@?@?@%%%@?8“%%%?@ a*ﬁﬁé’%@ﬂf‘ywﬁﬂcﬁ?’at es in the
bl end conposi t appropeiatd.he i nvention are, for the nost part, simlar in

nol ecul ar structuretot e, car £ ps.o the bl g

copol yest ercar bonat e as H'bfé’ﬁmf"%e@' éle?récl ga@&?@,'yv@ﬁrﬁsﬁng‘ﬂﬁéﬁaptu}f%om and
copol ycar bonat phendere ar sybdtituteg qﬂrhﬂabvesetﬂlermfelllpstra}twstsutstltuemtsmst of ten
pol y(al kyl i frgﬁb i oates))

w th polye :ft?:yl gdnceaéere %? %\P&?P nglag {%Ad{% I'ene eﬁhﬁﬂﬁl ate) being
preferred. AddUnsebstiy %ﬂﬁ?@ﬁ.@ﬂ raeicaiategefas h &n@nddpArgner s,

especi al |y copptefémibly ?J‘ r@h&f@h&l am@n wotﬁwu@@Sorﬁﬂshemﬁeﬁéwene) Wi th
et hyl eni cal | y unsatur

ites) | onitrile and
net hacryl oni t r PN'@; O'QfEthenﬂﬁBﬁ a&? tB ﬁlﬁr %Yxeqesoprene and acrylic
mononers, such as ethyl @Theyridging rédeat Y, i boein whichABf or two atoms,

(acryi oni tggl e b'ér%?'% RN Frof Af. PR pPLYErel MBDAERYS YNeih iR big ene- al kyl

acryl ate) graf copoTy



The bl end conpositions of the invention nmay be prepared by such
conventional operations as solvent blending and nelt bIendngpgﬁlﬂi)

- extrusion. They may additionally contain artrecogni zed addi fiVves |ngluding
pi gments, dyes, inpact nodifiers, 25 stabilizers, flow aids and nol d

rel ease agents. It is intended that the blend conmpositions include sinple
physi cal bl ends and any reaction products thereof, as illustrated by

pol yest er - pwbyoaéIenat e transesterificati on products. 25 PVUS9920038 WO
00/ 26274 _g_ PCTNS99/ 20413 Proportions of the bl ock copol yestercarbonates
in such blends are determ ned chiefly bygthe resulting proportions of

aryl ate bl ocks) which are the active weatherability-inproving entities,
typi cal propor ttamseparatesiAidron a1 lIMSrat Ve radicaly efithisdipéays ade -8l ocks in

copol yest er car B3RAELE 8P VI B ORI BbEy oo bonat es and -
pol yesters in @&HRch1}-bisyclohgptybmiatioenaretbgene siadpropylidefe, are of t en not
transparent. HauBMEH "%&Ig@%@@f%&#y%%gﬁaﬁ%eﬁgdg?gﬂgpgd by adj usting the

| ength of the aryl at int copol'yest ef car bonates. The
ot her prope? ti E¥Clgaodggyidgnenadarpantylidens. asg: the @y 2h? delrahydro-

copol yest er car B@)a% 3 gewamekieyli NV epirot H-mdenB]6cs diiolt e igfthemay be used in
various appli Cfltnlioong} Og_ﬁ_@ﬁ:clal 'y those involving outdoor use and storage
and hence requq Wég E nce to 15 weat heri ng. These include autonotive
body panels and trim outdoor vehicles and devices such as | awmn nowers,
garden tractors and outdoor tool §431i¢hting appliances; and enclosures for
el ectrical and tel ecommuni cati ons Stens. The invention is illustrated by
the foll owi ng exanples. Al( 20 pe//ce gesqnd ratios are by wei ght unl ess
ot herw se indicated. Ml ecul ar weights deét erm ned in chlorof orm by gel
pernmeati on chromat og ene and are reported as

wei ght average ( XAMPt ES 1-10 25 A nunber of
1-1 4-necked fl askg Stiroérs, nitrogen inlets,

refl ux condensers 8§ pr essiy e- equal i zed addition funnels were charged
with 5 mmof of gbet r axgpUt yhamioni um br om de ( TBAB) or

met hyl tri - n-butyl ammoni um chf oxi de (MIBAC), various amounts of resorcinol
and 150 m of degassed netdyl en€HB0 chloride. The flasks were then purged
with nitrogen and the addition funnels were charged with 212 nmmol of 15%
aqueous sodi um.hydr oxj de | ut,i o nai nt ai ned_at 20C and rged with
nitrogen, and i'@ﬂ‘%"%@g@gg@geﬂéiw e W?Eﬁﬂﬁéaé%?l'"‘éﬁ# ‘i de and

t er epht hal oyl boweverareluasaturateédiraditals. For rfasoms oy heaitability and de. 25
April 2003 WO : : %ﬁg;l e j: j sol utions
were added to Pﬁg%ﬁ %}ag_’k"sta%‘ﬂ‘er %ﬁ%égéééj t}{":?g‘t% ?ﬂﬁigwtﬁé{%{%%gﬁgon t he
resorci nol di sBispbeackis 22bis(¢-hyAexyebatyrropare (‘BPA Igmwh'clh‘é is

i sopht hal otq | t RoprRIpyiideny land'aindla’ siedadieg-phenplehben added, with
continued stirring, whereupon 5 exotherns caused weak reflex. Stirring was

continued for one hour a ' ] Ldifie ith
phosphorous acid to a pHﬁ-gézg{laﬁ@opk V\%ﬁ%{}%@gg@%éﬁé@g@%ﬁ%ﬂ na@)(!wt he

mol ecul ar wei grepresgnted dyrmfiatieast pboyied tpsefarably atigashabeutitl.e det er ni ned.
The pol yester pidreiraidiiif ab Riadt bBASt 2PERd it pRsfetdbly SoARAIFSRL | On
reactors fltteg V\AQ};] rs-ltlrre s, reflex condenser%y_ﬂﬁhps ene ‘nl ets and
pH-control | ed P8IRMAPhNG carPapateklpgis jeRrpseRted. efsgeneralyalded vari ous
proporti orngo of |dass abemol 0, hreferaply et ferst abbul 2 ard neost preferabipabdut of

p- cunyl pheno! §ﬁ% for each 100 mml of bisphenol A 0.1 m of

triethylam ne 0(9.'5 m of water. Phosgene, 120 nmmol 15 per 100 mol of

bi sphenol A, was passed into the mxtures over 22 minutes, with pH control
by addition of 30% aqueolbestsiribution efitbribirecksanay besuch@sita@revidge of 8-9

until the finab dypRlymérafaving any desired weight proportion of arylate blocks in
relation to carbonate blocks. In general, copolymers containing about
25  10-90% by weight arylate blocks are preferred.

d with |mschani C

In step A of the method of this invention for the
preparation of block copolyestercarbonates, a 1,3-dihydroxybenzene



wher eupon the pH was raised to 10.5-11. The m xtures were acidified with
dilute hydrochloric acid 20 sotution and the organi c phases re s arated
~and washed with water. The desired bl ock copol yest er car bonat

precipitated by pouring into nethanol and dried overnight at GOC. The
results of the various exanples are given in Table |I. Exanples 6-9
represent |arger scale reactions (2.2 kg per batch). TABLE 1 Ex. Catal

st Mol ar raWbQ)o/zkngpht hal oyU terepht hal oyl Pol yester inter megti-aggbrils
Pol yester internedi ate’ M- Resorcinol) nole % excessProduct, polyester

bl ocks Product
MALTBAB50/ 5019, 2009, 50053573, 0002TBA850I'§016 9008. 30053595, 0003MIBAC50I1 5017

. B005MTBACS0! S DBORCS b Gaa e B A A B F D T R ey s
01 5014, 5007, zoamgag_ gmA@ggeg@a katie reactive conditions with at least
~12, 10052075, 1QEBRARUISNBEx TR tABIA0STAA2bR) Bophtlaléy® O WV WN n D

chloride, terephthaloyl chioride or a mixture thereof. The alkaline

5 conditions are typically provided by introduction of an alkali metal
hydroxide, usually sodium hydroxide. A catalyst, most often a
tetraalkylammonium, tetraalkylphosphonium or hexaalkylguanidinium
halide, is usually also present, as is an organic solvent, generally a
water-immiscible solvent and preferably a chlorinated aliphatic

10 compound such as methylene chioride. Thus, the reaction is generally

conducted in a 2-phase system.

in order to afford a hydroxy-terminated polyester
intermediate, the molar ratio of resorcinol to acyl chlorides is preferably
greater than 1:1; e.g., in the range of about 1.01-1.90:1. Base may be
15 present in a molar ratio to acyl halides of about 2-2.5:1. Catalyst is
usually employed in the amount of about 0.1-10 mole percent based
on combined acyl halides. Reaction temperatures are most often in the
range of about 25-50°C.

Following the completion of polyester intermediate

20 preparation, it is sometimes advantageous to acidify the aqueous
phase of the two-phase system with a weak acid prior to phase
separation. The organic phase, which contains the polyester
intermediate, is then subjected to step B which is the block
copolyestercarbonate-forming reaction. It is also contemplated,

25 however, to proceed to step B without acidification or separation, and
this is often possible without loss of yield or purity.

it is also within the scope of the invention to prepare the
polyester intermediate entirely in an organic liquid, with the use of a
base soluble in said liquid. Suitable bases for such use include tertiary
30 amines such as triethylamine.

The dihydroxyaromatic compound employed in the
second step typically has the formula HO-R2-OH, wherein R? is as
previously defined. Bisphenol A is generally preferred. The carbonyl



N 25 April 2003 WO 00/ x6274 PCT/ US99/ 20413 - 12EXAMPLE 11 Sanples (2 g) of
the product of Exanple 6 and several other materials, dechi}sg\%ﬁmOO?)

herei nafter, were dissolved in nethylene chloride or chloroform (8 m) and
frimse with a thickness of about 250 5 microns were drawn on gl ass pl ates
with a doctor blade. The solvents were evaporated) leaving filns
approximately 40 mcrons thick which were floated fromthe glass plates
wi t h wat er woléorerize val ues of the filns were determ ned usPCEjuso9Badidner
XL-835 haze neter. The results are given in Table I1. The follow ng other
10 materials were eval uated: a conmerckdl- bi sphenol A polycarbonate (PC), a
resorci nol polyarylate having a ratio of isophthalate to terephthal ate
groups of 1:1 hmlideds prdferablyaphosgeriet Tois relaction 5GydEcqriddsied a bl end of PC

Tt er | al o o) EESoRnG X8 BlBdripse B sliaMigocy iRt e, Juafigar | T
4: 169. OPCl RPA 2-phass systericamploying a syikahie ifterfaciah rRlvwmedzation i bil ity of

bl ends of the d}taigkt sipah vikalins eeaduritoagainipréhspraih Soduii Rydreabycar bonat e,
as conpare th gﬁllﬁar!lglaftes not con%gl an%) carbonate bl'ocks. EXAMPLES

Wi
12-16 20 T8 1-87% raaglung £ges h refiux condensers, nechanical
stirrers and pr,¢sistnis¢d-bydriokypheriyi)etharsdand/ona thaindesminetien agded vari ous

amounts of re [ i ] t hl ori de.
The Tl asks worsoh SRt of bR REAdl T8 ool BLrembifB P EBRE” ! 55
mmol } each of dopehperathspHiqmaintainegat a rejadivaly,lpw love)stypivalip inrther 4

PCTI usgg/ 20313ané§ of abem‘%—bg'ifd?)ﬂhe ?’fﬁiél rdaﬁ‘ﬁofitﬁ? bﬁ@sgér%atfonrréémﬂrtﬁlﬁte c h} f)r i de
wer e added_dropw se.over 4:8 mn so.as.to maintain a gentle reflux.
The mixt afBs Bk bpReeasedfa fhal R 12 Bntd viilet Bhd cEsRgteaetch ot os)
then transferred to separation funnels and washed once with water, twice 5
with dilute aqueous hydfsdawig eompletion of batiaieactipns: theblock The ol i goner

sol utions wer Q;okb%‘é%féf&é@@néfé MBY HaBslkt by Sadleptionsl grbéedurkg, t hose of
Exampl es 1-10._Aft'er addi td@?? of 1 nol e percent

bi sphenol ‘A triethylamne
based on bi spHdIRSe RRY G %’rﬁ?‘%‘i@gnﬂ?’bﬁ@ﬁ%’l’t %[EC'BH%?%{]'H'Y'BS @Hat i on
agenlt , the phoejefizatiomviaestrasionoh isialsedoatemisiatedi tbmdnaacl:tlstab;ﬁraﬁarml es. The
results a r . t . of the
copol ynerigcgr#%ﬁ&@%%%%grpy grtng{_h\u&%gt ég'"&@ﬁgétli 111 Ex. Resorcnot) gt
net nyt amme) nittansegtesifigation ugjpg ispornatic diesars apdmal Scdihydroxyhenzenes or
phosgenati on) giinBplry&§SbRent 8t RtAB et €,

The block copolyestercarbonates of this invention are
polymers having excellent physical properties. Their light transmitting
20 properties are similar to those of polycarbonates. Thus, they are
substantially transparent and may be employed as substitutes for
polycarbonates in the fabrication of transparent sheet material when
improved weatherability is mandated.

It is believed that the weatherability and other beneficial
25 properties of the block copolyestercarbonates of the invention is
attributable, at least in part, to the occurrence of a thermally or
photochemically induced Fries rearrangement of the arylate blocks
therein, to yield benzophenone moieties which serve as light
stabilizers. For example, the moieties of formula | can rearrange to
30 yield moieties of the formula



MvPol yest er intermedi ate, MiProduct Mwa(,,U,, U~ >>I1111~ ~ aNJis
N, . ~"'nNOOOCGorrW 25 April 2003 WD 00/ 26Z74 -15 EXAVPLE 1 Cﬂf?§ﬁ§/20413
Vari ous bl ock copol yestercarbonates of Exanples 12-16 were bl ended
with a comrercially avail abl e bi sphenol A pol ycar bonat e, and films were
cast fromthese solutions using the 5 procedure of Exanple 11. Haze
measurenents were nade and are given in Table |IV. TABLE IV Copol yner

ex. Copol yneyo o@h27d Haze, /0. UU.. U UU. UU.. U UU. U U S UU. U I|tpeBugapgsgnt
that the neat copolyners, as well as sone 10 of the bl ends using the

copol yestercarbonate of Exanple 16, gav@ -essentially transparent, haze-free
films. EXAMPLE 18 Bl ends of PC with various proportions of RPA or of the
product of Exanple 6 and with various colorants (titaniumdioxide at 15 2%
carbon bl ack at 0.6% . i
foll omwed by extrusion
sanpl es were suljec
xenon arc weat heronet e

5 mn dark and 15 mn dark with water Spray. /#he proportions™of gl oss
retention (60 angle) after a total exposure of 935 kJ/nR are listed in

Table V. 25 iéreln ROGE, WO h26d %k prébioldldefiNedolt &8s Col or ant G oss
retenti on, PCTi tartu un@%oé( FIZPC RPA 10%@#:& ani ug? di oxi 14PCl RPA

209 t ani um di GHIER IntrRdyeR AMqieln QYR HL ¥ EResIE aBdogri t ani um
di oxi de37PCCarpgadymetizatiohl PCl RPA 10%Car bon bl ack22PCI RPA 20%Car bon

bl ack58PCl Ex. 6 10%Car bon bl ack40PC/ EX. 6 20%Car bon bl ack69PCBI ack

0
dye70PCl x> 6 2008t Ack dasl PG%’%&%@ ol i aleg LA e
i nprovenent i @Wﬁ?‘ﬁsf%%wmyf%%ﬁ 311"%95/ Q’I‘?@%IWE%GW%FW car bonat es
of the i nvent ipwlydanbomatps pclyastaist dndadditipn polymleysy Thepolysardbonatds neat
pol ycarbonat e i, 3, FgaMBldndsbsitions of the invention are, for the most part, similar
in molecular structure to the carbonate blocks of the block
10  copolyestercarbonate as described hereinabove, with bisphenol A
homo- and copolycarbonates generally being preferred. The
polyesters are most often poly(alkylene dicarboxylates) and especially
poly(alkylene arenedioates), with poly(ethylene terephthalate) and
poly(1,4-butylene terephthalate) being preferred. Addition polymers
15 include homopolymers and copolymers, especiaily copolymers of
alkenylaromatic compounds, such as styrene, with ethylenically
unsaturated nitriles, such as acrylonitrile and methacrylonitrile; dienes,
such as butadiene and isoprene; and acrylic monomers, such as ethyl
acrylate. These include the ABS (acrylonitrile-butadiene-styrene) and
20 ASA (acrylonitrile-styrene-alkyl acrylate) graft copolymers.

The blend compositions of the invention may be
prepared by such conventional operations as solvent blending and
melt blending as by extrusion. They may additionally contain art-
recognized additives including pigments, dyes, impact maodifiers,

25 stabilizers, flow aids and mold release agents. it is intended that the
blend compositions include simple physical blends and any reaction
products thereof, as illustrated by polyester-polycarbonate

" transesterification products.



Bl ends of PC, 30% of a comercially avail able poly(1, 4-butyl ene

terephthal ate) (PBT) and 0.47% of the black dyes of Exanplg Agilpeo® dry

bl ended, extruded and injection nolded into test specinens which were
evacuated in the apparatus of Exanple 18) 10 alone and in conbination with
RPA and the product of Exanple 6. The |ight exposure required, in kJlnR2 of
energy at 340 nm to cause 50% | oss of gloss was determ ned for each

speci nen av@o02@74 esults are given in Table V1. TABLE V! EXSI8IEE04RC, 25
April 2003 WO 001 26274 PCTI US99/ 20413 17 RPA, %Ex. 6,

%J/ n' 1270- 4205020- 86430401, 400 It is -a@gain apparent that the presence of

t he bl ock copol yestercarbonate of the invention inproves the weatherability
of the blend to a si gniPiopantorsxefethe biockXopaiydster2@bdnA@ il UGR7 4

PCTNS99/ 2041 ISy ' he ar bonat e
conpri sing o%’%ﬂé“gag?%tgﬁ@@ﬁ@%@é bgl’(?%Ferls'Q{tP‘Iﬁ?&P {5:}3#8@%?%@5 | ocks, said
aryl at e bl ocK¥oekswhich are teyactive weatherahilky-inpfovingentitiesdtypieain a

1, 3- di hydr oxyhreparitpsdieviding S5t 1WIS0RBYREIght 8f SFTHORICKS iftig and havi ng
a degree qf I i zation of at |east about 4. .2. A bloc

copol yest rcgﬁﬁ%ﬁzeaé\érea%s@& iS¢ degres ﬂﬁﬂc‘%mg?@?"ﬁytbﬁ@”%%ﬁ ﬁ'tﬁ@’?ék bl ocks

consi st of bicypulyssitersatmamatesibitherinventiod. andl thlequdlycarbonates tapgcar bonat e

according to | . ol f Y, [ on..o he carbonate
bl ocks is at elgés%béstf%’?@%&‘%}&Rgﬁbtﬁ)@go@gré(}gb’egérb @dgo%gtgge ccording to
clai m 1 wher g1at tianspargntalewsyet kangparant Hiengdsioay be pperareddve or
resorcinol t esch@stiripthatiendthstithe arylatbiseky ip thEdIkf - 5. A bl ock

copol yest,ercar bonat e accordi n o claim4 erein. ryl ate bl ocks are
deri ved f1§om‘:é’pr?il rga@qoqag%%ma?t}wgr B??&eﬂg%se%tﬁal‘ﬁapﬁggﬁérﬁs. 6. A bl ock
copol yest er cantrellente according to claim5 wherein the nolar ratio of

| sophthal ate to terephthalate in the arylate blocks is in the range of

about 0.25-4.0:1. 7. A*Hé)BI%cR%B?bg@ﬂ&&&ﬁbﬁ&@@%‘ﬂﬁ&@%ﬂﬁ&ﬂ.érf?l claims5
wherein the dtﬁ‘gwe of ob%/rrerl zatl on of t Q?RPZ'U | ate bl ec is at feast
about 10. 8. dthereefpBlaye BFed in¥RfRUs GRlRNTy esBeeirly thosewni ch
consi sts of dhelving®ulddoryseend storagey kat dehte edquirity residthacd to
copol yesygr cqf Danafifg CrHBYE inkii@e Mitsofive Bbdy BEndi8"aMd!tAm; outdoor
vehicles and devices such as lawn mowers, garden tractors and
outdoor tools; lighting appliances; and enclosures for electrical and
telecommunications systems.

The invention is illustrated by the following examples. All
20 percentages and ratios are by weight unless otherwise indicated.
Molecular weights were determined in chloroform by gel permeation
chromatography relative to polystyrene and are reported as weight
average (M,) or number average (M,).

EXAMPLES 1-10

25 A number of 1-1 4-necked flasks fitted with mechanical
stirrers, nitrogen inlets, reflux condensers and two pressure-equalized
addition funnels were charged with 5§ mmol of tetra-n-butylammonium
bromide (TBAB) or methyltri-n-butylammonium chloride (MTBAC),
various amounts of resorcinot and 150 mi of degassed methylene

30 chloride. The flasks were then purged with nitrogen and the addition
funnels were charged with 212 mmol of 15% aqueous sodium
hydroxide solution, maintained at 20°C and purged with nitrogen, and
various degassed mixtures of isophthaloyl chloride and terephthaloyl
chioride dissolved in 100 mi of methylene chloride.



25 April 2003 wo o0o0i zs2~a -19 PCT/US99/20413 OHOOIC' ~COCOR2 m
wherein R is hydrogen, halogen or C .~ alkyl, each R2 is 5$g§m%§§ntly a
di valent organic radical, mis at |east about 10 and n is at Teast about 4.
10. A bl ock copol yestercarbonate according to claim9 wherein R is
hydrogen, R2 is p-phenyl enei sopropylidene, n is at |east about 10 and mis
at | east about 20, said copol yestercarbonate consisting of isophthalate and

t er epht hal\pbh@psebsr bl ocks in a nolar ratio in the range ofpcgRR¥énosns
0.8-2.5:1. 11. A block copol yner obtained by Fries rearrangenent of a bl ock

copol yest ercarbonate according to cl ai_niol_. 12. A bl ock copol yner according
to claim11l conprising noieties of the formrula OHRL 0 O I1l) OICCCn

CO' Rz, mwherein R + = RZ is
I ndependent |y a dival entfh%r%@qﬁga?% Qgrﬁnﬁ?@g\g%q %%@%d(@btgﬁ?%% Band n is
at | east aboutngder msr.ogﬁnbwagwt'ammheéeumtbedewcm dissplveddowherein R is
htydlroge?) bRZ 'tfcﬁrngtrﬁﬁﬁﬂ)téﬁlr@bfﬁgéftﬂym}éh?%eti&dfﬂhﬁbyme%tl}?&,ew ﬁ?halndt m i sd
a eas apbou b, Sal copo er rpongte consi,st.l n 0 1 SO alate an
er epnt hal o 6 CBONEP THIGRE e dhes ERES S Sty Stz Yeraiion:
0.8-2.5:1.5 akothermk c2B8d Wadkeflo 78tiria waBChntibEed fat hkhdist at A

> grms cz . | bonat
Sochrding to. Sp S iR es W o S0 witn BHOCENGRB8 ALRPE BAY TOTE°
group consi st Pha, e e phasesomarecseparated andithe srrleenlanwaighis ofitbe) and

addi tion pol ypautingpelyaster irta@rhediatarnoshecdeteriifégof . 15. A bl end according
to claim 14 wherein thé other polyner is a polycarbonate. 16. A bl end

according to claim15 rein the . r . IS a bisphenol A
pol ycarbonate. 17. A b?”@ﬁ& POl 'ﬁge%&d%?%%ﬁﬁ“%w&%Fﬁgﬁgﬁa?%t her pol yner
is a pol y{Gl kphesgentiticar isagtora fited with. stiveps, et acondetisats, pbosgenen 17
uherein the oliias Jhil ¥RontSIEE SHaiknnitbXid8 Hei & WRIehN. Arle 19- A blend
according to clarm wherei n the ot e}* .

were added various proportions of bisphenol A, 2 mole percent (based

on bisphenol A) of p-cumylphenol and, for each 100 mmol of bisphenol

A, 0.1 ml of triethylamine and 0.5 mi of water. Phasgene, 120 mmol

15 per 100 mmoil of bisphenol A, was passed into the mixtures over 22
minutes, with pH control by addition of 30% aqueous sodium
hydroxide solution, in the range of 8-9 until the final 5 minutes

whereupon the pH was raised to 10.5-11.

The mixtures were acidified with dilute hydrochloric acid
20 solution and the organic phases were separated and washed with
water. The desired block copolyestercarbonates were precipitated by
pouring into methanol and dried overnight at 60°C.

The results of the various examples are given in Table |.
Examples 6-9 represent larger scale reactions (2.2 kg per batch).



polynmer is poly(ethyiene terephthalate). 20. An article nade fromthe
conposition of claim14. 21. An article according to Clai”b%%\%ﬂﬂﬂ%{Sing an
encl osure for an electrical and tel econmuni cati ons system Prix hod f or
preparing a bl ock copol yest ercarbonate which conprises: (A) preparing a
hydr oxy-term nat ed pol yester internediate having a degree of polynerization
of at least 4 by the reaction of a 1, 3-di hydroxybenzene with at feast one
aromati ¢ diwagwomesx i ¢ acid chloride under al kal i ne conditi opsT/USSNRGE)
conducting a reaction of said polyester internediate with at |east one

or gani ¢ di hydroxy compound and a carbonyl hali de. 25 April 2003 - 21 23,
A nmet hod according to claim22 wherei-nitthe nolar ratio of resorcinol or

al kylresorcinol to acyl chlorides in step Ais in the range of about
1.01-1:90:1. 24. A method according to claim 22 wherein the 1.3

di hydr oxybenzenefin step AiIS résofcifnol andfth I clar boxylic acid chloride
i s isophthal oyl ¢hloride, tere bt hal gyl | chl ofi d r m xture thereof. 25.
A net hod accordipg to @ ai n%zé\w%r%ré ke Bi GInB¢ i hydr oxy conpound in
step B is bisphepol A@d;l@%i@am}ug1§iﬁ¢ds§ @sgene. 26. A method
according to clafm 22 Whee e qme@sh¢<a% Boare | conducted in a 2-phase
system i ncl udi ngfan aqyeous haﬁe and aj wagt ef 1jmmiscli bl e organi ¢ sol vent.
27, A nethod accorflingBo ¢l gi m22 whergin the |pHjin step B is naintained
in the range of abbut HSQgior the jniltipl |paft {and ilncreased to about 10-13
during the lattef Part -Sif_g Ea-; Aol @3CH |} Ao | & aboek] copol yester carbonate
according to clalft 1S WhePefh PhHeC iRy R} B |BPpEUsNh&Nje a degree of
pol yneri zation of at |east)ahouf 1P. {29 A blogk ¢opol yester carbonate
according to clalm Ig wherein the aryl ate blpcks havie a degree of
pol ymeri zation o at%l s§,{ abdout 20. |30} A blogk ¢opol yester carbonate
according to clalm 1§ § egein the @ryl afe [bl pchs have a degree of
pol ynmerization of abgufg 3Qi150. {31L A bf ogk fopgoi yester carbonate according
to claim1, whergin ¥h& clf sgnal & bFocREH20EvY Beqtlee of pol yneri zati on of
at |east 20. 2 Apri%’20p3 - P2
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32. A bl ock copol yester carbonate according to claim1l wherein the
carbonat e bl ocks have a deagree of polynerisation of about 23(%%%303
. A3N. AU. AFf . A3. AFe. AYhR Ay . A As;f.A(A
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PC/RPA, 4:1 69.0
PC/RPA, 11 38.5

These results show the improved compatibility of blends
of the block copolyestercarbonate of Example 6 with polycarbonate, as
compared with polyarylates not containing carbonate blocks.

EXAMPLES 12-16

20 To 1-} 3-necked flasks equipped with reflux condensers,
mechanical stirrers and pressure equilibration addition funnels were
added various amounts of resorcinol and triethylamine and 100 ml of
methylene chioride. The flasks were blanketed with nitrogen and
solutions of 10.151 g (50 mmol) each of isophthaloyl chloride and
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dropwise over 4-8 minutes, so as to maintain a gentle reflux. The
mixtures were further stirred at reflux temperature for 30 minutes, then
transferred to separation funnels and washed once with water, twice

5  with dilute aqueous hydrochloric acid and again with water.

The oligomer solutions were transferred to phosgenation
reactors similar to thase of Examples 1-10. After addition of bisphenol
A, triethylamine (1 mole percent based on bisphenol A), water and
p-cumylphenol as a chain termination agent, the phosgenation was
10 conducted as described in said examples.

The results and product parameters are given in Table lIl.
All of the copolymers contained 50% polyarylate units.
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EXAMPLE 17

Various block copolyestercarbonates of Examples 12-16
were solution blended with a commercially available bisphenol A
polycarbonate, and films were cast from these solutions using the
5 procedure of Example 11. Haze measurements were made and are
given in Table V.

TABLE IV
PC,
Copolymer ex. Copolymer, g 9 | Haze %
12 0.4 1.6 4.32
12 0.8 1.2 5.54
12 1.0 1.0 22.6
12 1.5 0.5 14.6
12 20 0.0 0.33
13 2.0 0.0 0.27
14 2.0 0.0 0.29
15 2.0 0.0 022
16 04 1.6 0.58
16 _ 0.8 1.2 1.09
16 1.0 10 1.27
16 15 0.5 2.75
16 2.0 0.0 0.39

It is apparent that the neat copolymers, as well as some
10 of the blends using the copolyestercarbonate of Example 16, gave
essentially transparent, haze-free films.

EXAMPLE 18

Blends of PC with various proportions of RPA or of the

product of Example 6 and with various colorants (titanium dioxide at

15 2%, carbon black at 0.6%, black dye at 0.47%) were prepared by dry
blending followed by extrusion and were injection molded into test
samples. The samples were subjected to accelerated weathering tests
in an Atlas Ci35a xenon arc weatherometer equipped with borosilicate
inner and outer filters at an irradiance of 0.77 W/m? at 340 nm, using

20 cycles of 160 min light, 5 min dark and 15 min dark with water spray.
The proportions of gloss retention (60° angle) after a total exposure of
935 kJ/m? are listed in Table V.
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TABLE V
Polymers Colorant Gloss

retention, %
PC Titanium dioxide 17
PC/RPA 10% | Titanium dioxide 14
PC/RPA 20% | Titanium dioxide 30
PC/Ex. 6 10% | Titanium dioxide 36
PC/Ex. 6 20% | Titanium dioxide 37
PC Carbon black 11
PC/RPA 10% Carbon black 22
PC/RPA 20% Carbon black 58
PC/Ex. 6 10% Carbon black 40
PC/Ex. 6 20% Carbon black 69
PC Black dye 70
PC/RPA 10% Black dye 55
PC/RPA 20% Black dye 77
PC/Ex. 6 10% Black dye 70
PC/Ex. 6 20% Black dye 87

These results show the improvement in weatherability
afforded by the block copolyestercarbonates of the invention in
comparison with a simple polyarylate and with neat polycarbonate.

5 EXAMPLE 19

Blends of PC, 30% of a commercially available
poly(1,4-butylene terephthalate) (PBT) and 0.47% of the black dyes of
Example 18 were dry blended, extruded and injection molded into test
specimens which were evaluated in the apparatus of Example 18,

10  alone and in combination with RPA and the product of Example 6. The
light exposure required, in kJ/m? of energy at 340 nm, to cause 50%
loss of gloss was determined for each specimen and the results are
given in Table VL.

TABLE VI

Exposure,

PC, %
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RPA, % | Ex. 6, % | kd/m?
70 - - 420
50 20 - 864
30 - 40 1,400

it is again apparent that the presence of the block
copolyestercarbonate of the invention improves the weatherability of
the blend to a significant extent.
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What is claimed is:

1. A block copolyestercarbonate comprising organic
carbonate blocks alternating with arylate blocks, said arylate blocks
comprising arylate structural units derived from a
1,3-dihydroxybenzene and at least one aromatic dicarboxyiic acid and
having a degree of polymerization of at least about 4.

2. A block copolyestercarbonate according to claim 1
wherein the carbonate blocks consist of bisphenol A carbonate units.

3. A block copolyestercarbonate according to claim 1
wherein the degree of polymerization of the carbonate blocks is at
least about 10.

4. A block copolyestercarbonate according to claim 1
wherein the arylate blocks are resorcinol isophthalate or resorcinol
terephthalate blocks or a mixture thereof.

5. A block copolyestercarbonate according to claim 4
wherein the arylate blocks are derived from a mixture of isophthalic
and terephthalic acids.

6. A block copolyestercarbonate according to claim 5
wherein the molar ratio of isophthalate to terephthalate in the arylate
blocks is in the range of about 0.25-4.0:1.

7. A block copolyestercarbonate according to claim 5
wherein the degree of polymerization of the arylate blocks is at least
about 10.

8. A block copolyestercarbonate according to claim 5
which consists of about 10-90% by weight arylate blocks.

9. A block copolyestercarbonate comprising moieties of
. the formula
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m

wherein R' is hydrogen, halogen or C,, alkyl, each R?*is independently
a divalent organic radical, m is at least about 10 and n is at least about
5.

Q=0

13. A block copolymer according to claim 12 wherein R’
is hydrogen, R?is p-phenyleneisopropylidene, n is at least about 10
and m is at least about 20, said copolyestercarbonate consisting of
isophthalate and terephthalate ester blocks in a molar ratio in the
range of about 0.8-2.5:1.
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polymer is a poly(alkylene dicarboxylate).

18. A blend according to claim 17 wherein the other
polymer is poly(1,4-butylene terephthalate).

19. A blend according to claim 17 wherein the other
polymer is poly(ethylene terephthalate).

20. An article made from the composition of claim 14.

21. An article according to claim 20 comprising an
enclosure for an electrical and telecommunications system.

22. A method for preparing a block copolyestercarbonate
which comprises:

(A) preparing a hydroxy-terminated polyester
intermediate having a degree of polymerization of at least 4 by the
reaction of a 1,3-dihydroxybenzene with at least one aromatic
dicarboxylic acid chloride under alkaline conditions, and

(B) conducting a reaction of said polyester intermediate
with at least one organic dihydroxy compound and a carbonyl halide.
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compound in step B is bisphenol A and the carbonyl halide is phosgene.

26. A method according to claim 22 wherein steps A and B are both

conducted in a 2-phase system including an aqueous phase and a water-
immiscible organic solvent.

27. A method according to claim 22 wherein the pHinstep B is

maintained in the range of about 5-9 far the initial part and increased to about
10-13 during the latter part of said reaction.

28. A block copolyester carbonate according to claim 1, wherein the
arylate blocks have a degree of polymerization of at least about 10.

29. A block copolyester carbonate according to claim 1, wherein the
arylate blocks have a degree of polymerization of at least about 20.

30. A block copolyester carbonate according to claim 1, wherein the
arylate blocks have a degree of polymerization of about 30-150.

31. A block copolyester carbonate according to claim 1, wherein the
carbonate blocks have a degree of polymerization of at least 20.
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