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polycarbonate can be improved through incorporation of a high heat co-monomer,

such as menthane bisphenol (BHPM), into the BPA polycarbonate polymer chains.
Copolymers of BHPM, such as 4,4'-[1-methyl-4-(1-methyl-ethyl)-1,3-
cyclohexandiyl]-bisphenol (1,3-bis-hydroxyphenyl menthane, herelnaﬁer referred to -
as 1,3-BHPM) and 2,8-di-(4-hydroxyphenyl)menthane (referred to as 2,8 BHPM),
and BPA are described in U.S. Patent 5,480,959 to GE (Schmidhauser).
Unfortunately, while these materials have a high Tg, they suffer from minimal ductile
impact (i.e., inferior toughness, even at room temperature. Thus, a transparént
polycarbonate-polysiloxane copolymer with a Tg above 150°C and good impact

properties would be a desirable material.
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range of about 8 to about 9 (pH is a logrhythmic scale so the acid concentration

. decreases by a factor of 10x going from 10 to 9). Phosgene addition was continued,
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. homopolymer is inadequate. It is known in the art that the heat resistance of BPA
'polycarbonate can be improved through incorporation of a high heat monomer, such

~ as menthane bisphenol (BHPM), into the BPA polycarbonate polymer chains.
Copolymers of BHPM, such as 4,4'-[1-methyl-4-(1-methyl-ethyl)-1,3-
cyclohexandiyl]-bisphenol (1,3-bis-hydroxyphenyl menthane, hereinafter referred to
as 1,3-BHPM) and 2,8-di-(4-hydroxyphenyl)menthane (referred to as 2,8-BHPM),
and BPA are described in U.S. Patent 5,480,959 to GE (Schmidhauser). These
materials suffer from minimal ductile impact, even at room temperature. A
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In one facet of the invention, there is provided a method for preparing an
aromatic bischloroformate mixture. The method comprises combining one or more
aromatic dihydroxy compounds, phosgene, a phase transfer catalyst, an aqueous

“solvent and an organic solvent under typical reaction conditions for making
polycarbonates via the interfacial reaction method while maintaining the pH in a

range of about 3 to about 8, preferably about 6 to about 7.

In this method co-phosgenation catalysts such as trialyl amines are avoided,

except as an undesirable impurity and the pH is adjusted typically via addition of
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(C) 28RS Pfhe SRNSH thé BRI YohGard in step (B) to a value in the range of
about 10 to about 14 either before, or during after step (B);

(D) subsequently adding one or more of the remaining portions of the total amount of
the one or more aromatic dihydroxy compounds, an aqueous solvent and an organic

‘solvent;

(E) optionally repeating the addition of 'hydroxyaryl-tenninated polydiorganosiloxane
and/or aromatic dihydroxy compound until the total amount of the one or more
aromatic dihydroxy compounds has been added and all of the hydroxyaryl-terminated

polydiorganosiloxane has been added;

(F) allowing reaction to occur until 50 ppm or less of residual chloroformates remain;
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polysiloxane copolymer, which method comprises steps of:

a) reacting a mixture comprising an aromatic dihydroxy compoﬁnd, water, an
organic solvent and phosgene in the presence of a phase transfer catalyst and the
absence of a éo-phosgenation catalyst while adding sufficient quantities of base to

maintain the pH between 3 and 8 to form bischloroformate oli gomer mixture; -

b) adding to the bischloroformate oligomer mixture a hydroxyaryl-terminated
polydiorganosiloxane and adjusting the pH (before or after said addition) by base
addition to a range of from 10 to 14;

¢) adding a second quantity of a dihydroxy corripound;
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polysiloxane test parts under standard and abusive molding conditions, wherein the

formulations comprise phosphorous acid stabilizers.
Figure 3 is a table depicting further data similar to Figure 2.

Figure 4 is a table depicting further multilot data similar to Figures 2 and 3. -

DETAILED DESCRIPTION OF THE INVENTION

Many attempts have been made to prepare a truly clear polycarbonate-siloxane
copolymer, either as a 5 wt% siloxane copolymer or as a blend of a siloxane
copolymer with polycarbonate homopolymer to yield a blend containing up to about

15 wt% siloxane. A variety of experiments were carried out looking at potential
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formul ati ons conpri se phosphorous acid stabilizers.

- P OWrefnedy prdcéhs @RI b el BBlef, kﬁ%l%ﬁ&%ﬁ&%{@@gﬂﬂe il

Figure 2. Figure 4 is a tab plcti
in thepresanoe oflapbassitrnsfar catdyFi(BlUCEst 2plodaBout 3DETBOULBDmore

PTI ON OF | NVENTI ON MVha ti ts haye been
 preigER b0 (B L GERels OF PQHPTIRE AP0 ARE TS ROl RS aRe -
besCORAIHHAE For tRinkHBENTIny Be M SRrithdO3PRRI SRPQTHEWRoufS

. a blend of a siloxane " copolymer W th pol ycarbonate
wishiggdhroinyensiontte byilimiteddyming tlacory it iaisnspegted phat ¢ ppbicartts’

g e AR B o R RBS o S B
the FilSKahiSRORA QAT 1By prepii@gihe ofiBotbBR b teiatfd FRW pH,it is -
procedures. Unfaortunately, all of the attenpts to

thoygh thet the copegnimaiion 0f ¢l eroiormaterdserowns| veap, ingngased e greater
' LN [ rformat ,
thaff B3 RGN AL ilpklR RuBRNR VR By Rag gmatir
excessayybad of detmloy att. (Padition, i6is wlhbﬁggt ﬂnboaa&dit%riaprea_b@dﬂ tintﬁe is
A f bly 6-7 (optimum pH depends on equi pnen
L LR G R

- thattun@ ! aYi ermned by trial and error).
a&?t%%ﬁ?qu?gh?%gwt 8 |Evention to be limted by any

theory, it is suspected that Applicants' process
r esAd wsed harein withmespectan theyinhéngioss the teroe'itarat is avedoth
hschl prof grmat.e species for, the siloxane to. reac
desqrii B8RSR GRE R ren Baisterblasg ol Mol B
whighrin fassifig tHrOOUOME spéthed A&/ ANEEAIthA IR nPbeam by forward
- chlorof ormate end groups was increased to greater '
scatieging (ASBY! Pol W3 eHdd e ds vsedhereinafter igensotrenty sxiefined as low

h ' [ excess typical of -
ARSI BT, | 2L

on, i s thought that
additional reaction time is :
As used herein with respect to the invention, the % transmission means the

ratio of transmitted light to incident light in accordance with Method E 308 (ASTM D
- 1003-61).

As used herein with respect to the invention, “clear” is used to refer to a low

-haze, high % transmission material.

As used herein with respect to the invention, the term “glass transition
temperature” (abbreviated as Tg) means the approximate temperature at which
increased molecular mobility results in significant changes in properties of a cured
resin between a viscous or rubbery condition and a hard, relatively brittle one. The

measured value of Tg can vary, depending upon the test method.
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beneficial for the process. However, the reaction tine

shoul d be short enough such that undesirable
whyenobesst s i s avoi ded. As used herein wth reBEBUS2000005215

the invention, the term"haze" is used to descr.ibe

the |l evel of translucence and neans that percentage of

tr aﬁ§ﬂ§édtv§ﬁq LS 1o MBESRntion, PRPP Rtetdi QuBdlda,1-bis-(4-

speci men devi ates fromthe i'ncident beam by forward
hydsoatphenyil33;3 (SASMGEY1¢pdchegale. ABolyeaborata-polysilaxens

transparency i fined whi ch
conplyerty s (oh carsparbirceoniine B e R R Radect
strdcRurhlNBits "YEAYE. O (WA Bt Pet deBNSiTUxaSd) Aenseaihe wdight ofat i 0

~of transmtted light to incident l'ight in accordance
diovgabésilvisy mois B Bgiger pEyMrbonatepdysioxanaeonedwenielative to the

ith t.to,the i ti , . "cl e : :
totgfagesit SE 8 oA PO IR LiorRAuRE T ST OHERE S s
mul§Bfind BeSl digtih Bran@Serané silkahbBsddnitaettheweighb attesnof

_"glass transition tenperature" (abbreviated as Tg)
diopganpsiloli antipisr the preanasicrdihyseexant ereposndspndgividing:the FEadyct
lLecul ar. nobi | i L. Si g £ Is
by [RaFEF Bl Bl Y AESH  Brc i G U m RRBO B f e
preparatien yf the paiycirbon@egonysiienate cogdlambnel y brittle one.
The neasured value of Tg can vary, dependi ng upon the
test nethod. 8 WD 2004/ 076512 PCT/ US2Q04/ 005215 As
us eNGIVEIoNEd Jus pey gt 16%9@#%11%&9%0 ater@#@?é?*}?

copﬂ) has sk RSofows. PASedcfor was char%ed with a portion of an aromati
roxyphenyl ) -3, 3, 5-trimet hyl cycl ohexane. - S

- dihyéoky campoursl ((ugoisyBP A wate, amslopairganse solverftésushtas aa
oSSR STRRLR SBT3 BUBRAS IS S s
in %g P%saﬁzetota@ Pei @lth & a néiTEBAY MM utAHaltpat PR 08B 8eN

ycar bonat e- pol ysi | oxane copol yner relative to the
prefesally 6vik ity frrmdfiseherofmpteanligomsrse -dhisstags ities found to be

o A0 PO, Bl T AT S 6480
quintities a be bresehtek gaMm@PutiGX Yotthistisixtute tvae addednEtiydeoxyaryl-
di hydr oxy conpounds and _di vi di ng the product y. t he
termiaid nebydiorganasilgranesseh a§|qug@¥0?1cﬁ@e§rséﬁﬁqec2-aﬁﬁlyg?f&ly
cap%%ggff&&qg, i&?p?gpé.nr}}lﬂhlaﬁol capped siloxane, or 4-hyroxystyrene capped
siloxane), which was allowed to react at a pH of 10-14, preferably 10.5, for a period
of ‘time ranging from 5-60 minutes, preferably 10 to 30 minutes. It is somewhat
preferred to add the polydiorganosiloxane lI)efore raising the pH, but the pH should be
achieved relatively quickly (approximately a minute or two). It is also possible to
' raise the pH-during or after addition of the polydiorganosiloxane. The remaining
. BPA was then added, and the disappear%ince of chloroformates was monitored by
phosgene paper. When less than 50 ppm, preferably less than 1 ppm, of
chloroformates remain, the chainstopper and a co-phosgenating catalyst, such as a
trialkylamine, were added and the reaction phosgenated to completion at a pH of 9-

12, preferably 9.5-11.5, more preferably 10-11. The time of reaction will depend

upon the equipment used and the rate of phosgene addition, etc. If the reaction is



preparati on of the polycarbonate-pol ysil oxane

copol yner. One version of this new nethod for naking
w@oigoasbonat e- pol ysi | oxane copol yners i s as POI/US284/005215

A reactor was charged with a portion of an aromatic

di hydroxy conpound (such as BPA), water, and an

alloovegan iptogsesk v@fong Sy alie peEnewhad bﬁlbtdfairﬁiesadlbdﬁ@a&ﬂ dogether,
organlﬁ I|qU|d such as nethyl ene chl oride) and was

hydsel¥si ehtheaahmer vl bseidsentibisgholdbr@vpiisd ps igvil resultina

T NN —

shotthif hydtotyges by badetéminetd bptring and empeart tSaili’uplh}erylhg tleechdime
talysts su trial kyl am nes t hou in

Vor R SR S e e T LreRay VRS o AP e, the

- remh%érc'eﬁt}‘lfu £ tf Bl SV t4E BER %‘?%ngg e b}hw R4 H¥hies, 4

ternrnate organosr suc
watengesheh almdap ﬁad witbrostape Th@eld btigd- frherasin wasatihp:e gteam-
I sppr openyl phenol capped sil oxane, or
pre(iﬂ”ﬁ%?% ‘il ne capped siloxane), which was all owed
to react at a pH of 10-14, preferably 10.5, for a

perEgehsiodf oftthd'® wi BN tAIsifok &1 kBt BopbilyRier resBi&] ﬁﬂﬁﬁé )is
10 to 30 mnutes. It is somewhat preferred to ad

lowips|4yLi Blegdnefdiiglsx avito Bloxenecapalyspibgnathewih BP@%IPOIUh@bQIHte
resfUth Sy i B RLRERET Wl A B Bl bod CRRERELIREES Y,

repmardu 50088 Paélpgret abl CBlbndefCéveﬁ highpowid ieOéan S8 090 Xadne
The remai ni_ng was then added, and the

~ copg yge@e%%r%&reérlteéﬁp &eef slarivat Bs nextirmsinismegapbecause it
w1llpﬁl%§rgﬁ’1@ ?orﬂﬁf?ﬁ on \Mﬂ%ﬂsﬂ kﬂﬁr@ts%ﬁn@% rfcﬁ)g)fsﬁﬁl%%h}f al %S

than | ppm o oro fat es re
sameHmastiogpbe “affd;pemﬁcatmindhxgh’haiatdmgl pmtlﬁcteylsh theplait B&waen

trialk Iarri ) adde he reacti gn phosgenat ed

rung o i S OB P R G 90 D EarbORA PR greBn e DE e
cOprgng,m%rpreferabIy 10-11. The tinme of reaction wll

dépend -upon the equi pnent used and the rate of

- phosgene addition, etc. If the reactionis 9 WO

2ode@s’ gisq oumdthaydrogaiopscatire euldhednplyypd typredsce 00
1mpa ?1%0%1?%1 Erlgrgspﬁloeg %%L el}%yhl N oggjﬁgaﬁﬁ]g’[%qesb}ﬁggluﬂmgm gh

heat Ihbﬁorﬁér((tﬁedmlﬁg aﬁ\ﬁﬁjrﬁlaiﬁ: dBydrbx edrhpdu@duhdt vpbn Polymerization
ht. The optimal tinme for

prodiest AARTSF SR s gHOD BP G cahoRETonolegdvNpiEhS for al
or pgﬁ36f g Q&k%&hlﬂ%o?y cgﬁlb&hnda r@op%ﬁ};]ﬁérs oPRERM @' Y! N9 4
polyd1organosﬂoxane made by the above method can have Tg greater than 200°C, can
be completely transparent as copolymers, and can form transparent blends with

. BHPM homopolymer. It is anticipated other polymers can be used to form
transparent blends with these copolymers as well. A general description of this
method is as follows. A reactor is charged with a portion of the total high heat
monomer and is phosgenated in the presence of a PTC at pH of 3-8, preferably 6-7 to
form bischlorofonnate oligomers. To this was added the eugenol-capped siloxane
charge, and this is allowed to react at pH 10.5 for a period of time from 10 to 30
minutes. The remaining portion of high heat monomer is then added and the
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versus nol ecul ar weight. Next the resulting resin was
purified. For exanple, the resin was centrifuged to

wo e0wessthe brine phase, followed by two aci d MEOER)4/805215
wat er washes and a final water strip. The .
chloride-free resin was then steam preC|p|tated and

dlsajjpeadnceaﬂahusmnn@tes tvaenonitb ¥l ¢ Fyqihabgeﬁb beYRWheR all ery )
copol ymer resulted in haze as ow as 4. Bl ends of

chl TP reetescomsotely éwepkeafaéhey@amampre@dﬁm appgided, and the

r
oS30 o SN SR 475 HISHER Sl
thelbpuﬁﬁé]Bb)Pbmﬂtmgmgtto admovdl tatiin@phv €511 dWedBrtwot fbEw adhes,
to 80% |on copoII%/Pe rbonates also resulted in

u
4W§%68Vﬁélte§rarl ¢ fing W%tet gripy {hechlpRds esoiesinng thes sigade i t

pre%it&te@hﬁcpé{hé&e formul ati on of transparent products
c rrentIy not possible and at the sane tinme reduce

the "off-specification flush" material produced in the
pl aﬂydlbéywlewrmmam potydpwkymailbamas mak bmppa;dagﬂalan tland

e Yo B PRI N eSS S SRR UhEhA QFoBiptes o the
ahpaa@éagyedsat@rafmﬂmydﬁap@&lbtsmbﬁ c&fbd 1R03P ﬁ{aﬁE‘ the
material s haV|n% ood heat resistance by including a

hydrpxyaryl fermtingteth iofgapasiloxgnesrareirlongthiosy-4eklkylphenoy (also

TR YRR R0 HISH R4 P PLACHSER o PRTES.

phewlpbéﬁo)l 4-glityl&@-bron@iph@e t4- @myltznebab@ﬁﬂteha dipheg1oxy
ound. Caopol yners of. BHPM and ydi or ganosi | oxane
St B MR PR R I A R R

b 1% QA y rs
o BT, SAUDLE Sl NSRS PRCERI
dimhmyﬂ)pluﬁnxbher. It is anticipated other polyners can be

used to form transparent bl ends with these copol yners

as [ . ener al SCr.i n of hIS net hod is as
folwdﬁ%norﬁl étH@thlpge gf TR aerBBP&tt? n of the

polydé@hnd¥ileRanee dbed iAPING MR/enfibid aﬂe%h@ﬁtﬁ%ﬂ@ﬁﬁte@ anc'hﬂieti I%ﬁthln the
presence of a PTC at pH of 3-8, preferably 6-7

form@lem bi schl or of onnate ol i gomers. To this was added t he
eugenol - capped sil oxane charge, and this is allowed
to react at pH 10.5 for a period of time from10 to 30

m nut es. reF;al ni ng, portl on of high heat nonomer i s
the ‘F&O h -

Sl—RI R

where each R may be the same or different and is selected from the group of radicals

'+ consisting of hydrogen, halogen, C(;.g) alkoxy, C(1.3) alkyl and C(s.13) aryl, Rlisa Ce-s)
~ divalent aliphatic radical, R? is selected from the same or different C-13) monovalent
organic radicals, and n is an integer greater than or equal to 1, preferably greater than
or equal to 6, more prefereably10, more preferably greater than or equal to 25, and
most preferably greater than or equal to 40. It is also preferred to have n be an integer
less than or equal to 1000, preferably less than or equal to 100, more preferably less

than or equal to 75, and most preferably less than or equal to 60. In one embodiment
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WD 2004/ 076512 PCT/ US2004/ 005215 di sappearance of

chl or of ormat es was noni tored by phosgene paper. Wen
w@bdo4es12 chl or of or mat es conpl et el y di sappear , P€TES2004/005215

chai nst opper and TEA are added, and the reaction is

phosgenated to conpletion typically at pH 10-11. The

n ig18SsUhid Bedu@Pios0. In taﬂ&ﬂer{%i'ﬁﬁcfd'nﬁg% tOY i LMo blﬂgi o8 60

renove the brine phase fol Y. two aC| vvas es,
- As yigaddrerqingfirrsdiaraanesilor y ahitwere defised asghe Fouion hIRSF $ieR]- of

e AR SR S PR R o B Bt i S n b e Sancs

are @B arRee Rhisthé@hylrHaa Refs he8fgeh Q?ﬂwﬂféx&@n&’ al188dted\d: the ortho
9,530, 083. Some non-limting exanples” of the

posgiandrabe phgnolic swhstitgntandR ris postpyti aictispocatel therirparactarthe
- ke the hydroxyaryl-term nated

phe%FH [ oP{gugnggl | oxanes, are: 2-net hoxy-4-al kyl phenol
(aI so known as eugenol), 2-allylphenol 2-alkyl phenol,

4- a’ll“y]}abal&hmﬁtbpﬂ)@hﬁmp lbe udedashiol asd-ciph@pliédaneSehe non-
limﬁ ally brohago phenol , 4-al]yl-2-t-but oxgphenol

m&Fé‘ﬁW WP%%Pludepmhm-temWHp 9% ohenol |
corbpRheas Cﬁ’d‘?‘ﬁﬁ' SRR o TR Bt Sndemips et o

welé-ﬂ(dox‘&naththplaaﬂqr&nydombtda;ibn pfasd.. Sonme non-linmting
exarrpl es of the hydroxyaryl -ter m nat ed

AR DTSR VAL S A L RS
ahp'fiatlQikldchszoﬂ‘éI SucWas Biet}%ne]chl&dd%%lg%for‘ﬁ’ﬂ Rhof Q&rhcﬁonde

be the same or different and is seledted fromthe
dlclglpm?ﬁla@ﬁ, trlahllpm@ne,deﬁn@hhrpﬁga@c dhbhrmgemnemaﬂ defen,

aieiprpefiyiéte’ Shuploamisndly N @iorsioOert) efobientiig s °

dlcrﬁlbamenmesmmn@warwdsfcﬁromblu%és_frﬁé BRIBANSEE AliphaBit 9ani c
rad| cals, and_n is an int eger greater: than or equal to

hy: 1ocaﬁb@§ees§5¢19llygm§@y@ne chlgride, are preferred

Aqueous alkali, or alkaline earth metal hydroxide addition can be used to’
maintain the pH of the phosgenation mixture near the pH set point. Some non-
limiting examples of the alkali metal or alkaline earth metal hydroxides, which can be
employed are sodium hydroxide, pofassium hydroxide, and calcium hydroxide.
Sodium and potassium hydroxides, and particularly sodium }rydroxide are preferred.
- The pH can be regulated by recirculating the reaction mixture past a pH electrode
which regulates the rate of addition of the aqueous alkali metal or alkaline earth metal

hydroxide.

Some non-limiting examples of the methods which can be used te eliminate
any excess chloroformate groups from the reaction mixture after the addition of the
hydroxyaryl-terminated polydiorganosiloxane and increase in pH are adding a
calculated amount of a tertiary amine, such as triethylamine, or addition of a

measured amount of a bisphenol.
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or equal to 6, nore prefereablyl 0O, nore preferably
greater than or equal to 25, and nost preferably
w@e@anessit han or equal to 40. It is al so pref eP€PUS1004/005215
have n be an integer |less than or equal. to 1000,
preferably | ess than or equal to 100, nore preferably
| esSome hemlioritiegexainples ofthe prtbrrsdphas tefrefea bhtilyk®Sshich
t.han. or eq al tqg 60, |In one enbodinent 11 WO
cansiliEed Bnbe prepliessoloba Psed invention 8¢ ess than or equal
to 50. In another enbodinent, n is an integer from 30
R*,0*60. As used hereinafter, diorganosiloxy units are -
defined as the portion -[R2-Si O R2]- of the fornula
shown above. Preferred hydroxyaryl-term nated
whese Ry éf digabesiel astedrfeun the samesiéfforent; €73 ally] prtuby,|Q is
. ' ogen,,or t hoxy and_i g | ocated .in.the
ningfEh 5 ISglEAO AR S A B OB At PuRErednds Richpgen
a Cproyl ggovh dra CRERESTzRubNToRE nBimifiy SO IR ulblﬁase
substituent. Typical -chal nstoppers may be used, suc
tranager getalysip(Bhehwhichsenbe wsgd lnltﬁmltabﬁ@ aftherinivetion are,

chai nst oppers i nclude phenol, p-tert-butyl phenol, p-

C |, cardinol, octyl phenol, nonyl phenol and
[ }%3E2¥$£E§E§pping agents that are well-known in the

art or any conbination of these. Suitable organic
[CHedCHed]s PXhi ch can be used are, for exanple, -
chl orinated aliphatic hydrocarbons, such as nethyl ene

{ de,..¢hl orof orm carbon tetrachl ori de,
[Cnggﬁﬁ%gﬁggﬁane, trichl oroet hane, tetrachl oroet hane,
di chl oropropane and 1, 2- dichl oroet hyl ene; substituted

[CHan(QRR) 4 J Ni¥dr ocar bons such as, chl orobenzene, o-
di chl orobenzene, and the-various chlorotol uenes. The

lorinated aliphatic hydrocarbons, especially
[Cfégp%)&ﬁéwéhl oride, are preferred. Aqueous al kali, or
al kaline earth netal hydroxide addition can be used to

CHJﬁ?H?GﬂHD}]H@{RH of the phosgenation m xture near the
pH set point. Sone non- |imting exanples of the

al kali metal or alkaline earth netal hydroxides, ‘which
CHyl4d1:{E€Hops1pN8ed ar e sodi um hydr oxi de, pot assi um
hydr oxi de, and cal ci um hydroxi de. Sodi um and

' I des rticul ar sodium . .
OSB3, LA BB, i
or.a IReisy aryl @bum gAh kfestBRCIM YAt BT XPUCEs DA% 1o RB19G! &1t r ode
preferably 0.25% to 2 mol% relative to the aromatic dihydroxy compound in the

phosgenation mixture.
A preferred PTC is methyltributylammonium chloride salt (MTBA).

Some non-limiting examples of the aromatic dihydroxy compounds include
mentﬁane bisphenols (BHPM), such as 4,4'-[1-methy]-4-( 1-methyl-ethyl)-1,3-
cyclohexandiyl]-bisphenol (1,3-bis-hydroxyphenyl menthane, referred to as 1,3-
BHPM) and 2,8-di-(4-hydroxyphenyl)menthane (referred to as 2,8-BHPM);
bis(hydroxyaryl)alkanes, such as bis(4-hydroxyphenyl)methane; 1,1-bis(4-
hydroxyphenyl)ethane; 2,2-bis(4-hydroxyphenyl)propane (also known as Bisphenol
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whi ch regul ates the rate of addition of the aqueous

al kali netal or alkaline earth netal hydroxide. Some
wow4l0765121 | ng exanpl es of the methods which capCbhEsws€as215

to elimnate any excess chloroformate groups fromthe

reaction m xture after the addition of the
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hydr@?wh@zw)paﬁm@et@%ﬂ %bls?4~h]edrhyy -dretbylpbenydpdortanent , bf

bi 2 2004/ 076512
bls(%% }ﬁﬂgg%tpr arlr% nloq:f ? eonrlﬁ?f} Fleér rrpl es of the
bromopliearyt)prbpaha Sés(lydanisiaeyl) Saloalikvadss swhiash, can be

util in the practice of the present i nvention are:
hyd(%s'?h@w W SiARstaea 4 sblﬁ(‘hbmféw}ﬁ@méléﬁew-rfmr@ﬂﬁhb’lwclshmne
. f nitr
(ref&&%dgfgh%ﬁjfgyﬁgngﬁgg &Q%gﬁ#&?%h&&ﬁgfﬁohegaﬁeogﬂwg 8(azgryl efflers,
suchvaed d'-Blydroxidipliangbether and@ 4'didyddklesl 3" dipen l@he@l ether,

gt Pl R T o B b i

3, 3'1&%e@1?r%ﬂeﬁgl] éi’,ﬂ;fﬁéeh 8111%%_3%%&2 éﬁg’jld%ciﬁh(a%ﬁ% ?C]|—I2)4 IE\;IX

dlh}}drqx}fd)@hepyj}-@ﬂf@ﬂdﬁ)mdl 4)4-dihiroRie3, § ' @iiBethdpheny] subfolide,
ct ed fromd Br

i oo 5D s B A et i LG
3 3'Qﬁmetfhy }ﬁmﬂl?])suﬁbﬁé WIQQB dﬁﬁzr@plc}f §§t3|’,‘gﬁ eﬁfgﬁ}éﬁ{g jof a PTC

o4rmA;an preferab 0. 25% 2 nol %

SPITP@FSdtnﬂﬁlée)( lmtelnéarmiusplmndh”hmdxﬁ (édmyﬂmmﬂhenyl)t—hé 3-

 inBSRRERE 00, AU RIS FUSPS I kecancns

bisphenol. In an exemplary embodiment of the 1nyent10n the aromatic dihydroxy
compound used is Bisphenol A (BPA). In another exemplary embodiment of the
invention, the aromatic dihydroxy compound used is a menthane bisphenol. In
another exemplary embodiment of the invention, the aromatic dihydroxy compound
used is 2,8-BHPM. In another exemplary embodiment of the 1nvent10n the aromatic

dihydroxy compound used is 1,3-BHPM.
Menthane bisphenols have the general formula:
phenol - (methyl,isopropyl-cyclohexane) - phenol

Many examples of menthane bisphenols are set forth in US Patent No.
5,480,959.

The polycarbonate-polysiloxane copolymer can be made in a wide variety of
either semi-batch or continuous flow reactors. Such reactors are, for example, stirred
tank reactors, which may be either semi-batch or continuous flow. Additional reactors

which are included are agitated column and recirculating loop continuous reactors.

The volume ratio of aqueous to organic phase during and at the termination of
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Sone non-limting exanples of the aromatic dihydroxy
conpounds i nclude nenthane bi sphenols (BHPM, such as

wda 2eb4/0feb12ret hyl - 4- (1- net hyl -et hyl ) -1, 3- PCT/US2004/005215
cycl ohexandi yl ] - bi sphenol (1, 3-bi s- hydr oxyphenyl :
ment hane, referred to as 1,3- BHPM and .

the phmnat(om thyadiooxyp he iythy raeetoifiabeut (X B1 41 Regktion téaperatures

can@’egfe ?1 gq&%\&?%y aj; 1%/ %g@ﬁ%&gﬁgbi@gg‘ chaioride 1s used, the
T

eSS IIBE 2 PESSURPS, alth@ughi ssbdetrspgeeatyispheyic)fressamne ;

.oxyphenyl) oct ane; bi s(4-
ma}ﬁ?f%?lgw}&ﬁ%w lﬁﬁ%nyl net hane; 2, 2- bi s(4- hydroxy- 1
- et hyl phenyl ) propane; 1, 1- V
bi’ slydrifiy shicexdmatioRUuhy tivkaryik brdféx‘é@l@rrh%itaﬁﬂ dsuch as, by using a
2, 2- bi s(4-hy drOXﬁ 3 bronophenyl) propane,

stirtgf gy WPEWWEWWH)& JastRsBeiasphosgetition rate can b varied
dep?ﬁ&iﬁ%éﬂ B?ﬁpﬁéa éo%@ f&l@ne

roxyp enyI) 3,3,5-trinethyl cycl ohexane
(referred to as BPI) and 1, 1
- bi I (o4ddrytd noody phﬂmtm)eqyeﬁqm(tjmmﬁmﬁalkﬁh hhyefﬂail@a% Adugh a%l sodium -
t ' 4, ther an
chlo%c%elé%ﬁ]gmﬁgggqsga%ges éepﬁeqqq e;ﬂ%?ég@;;upgglgéaq%eous solvent, such as

de- 1€hﬁ¥ﬂj g@l%)‘ o ey gdlﬂelgﬂulln%cslgg Iaoﬁégtrﬂtl% exa:ie%d)}la% 25% by

hydr oxydi phenyl e an oxXYy-
Welgh‘@fibl@ aptehyd pliashenyl sul fide, di hydroxydiaryl -
squOX|des such as 4 4 - di hydr oxydi phenyl sul f oxi de

dl hye ch)e( y d)fgl?e ylfo(?%%’f dé]ﬁiée olg%]:%x%dcizd%gﬁlyelr can ggc 1gveed by
convlerdiondll yAhs 03tH | lbz e oFh bRASoRBAL, dr deantl bRV EHI@YNYN or gel-
3,3 dlrrethldlp enyl sul fone, SBI
crus@gn@hoq‘lﬁ H))IF ;'(%b]}g the 1gsingds cq@mﬁgn@tmmove the brine phase,

foll §9Ed B RS WAANEN (2 3R AN PLORASAR) Ben ThE
prefbtablye tienesiniis pderifiged THNBRAYe &redormeq:ih@@ daard®Iawo acid
henol. In an exenpl ary enbodi nent of the -

WaSF?ﬁa AAEYashReang el .wt@.smr%rﬁiﬂrat&bﬁb@@ﬂarl@pséae resin is
thenag,téa%l%%%ﬁ létgd%%\) iehn anot her exenpl ary enbodi ment of

i nventi on, e aronmatic di hydroxy conpound used
|s a ment hane blsphenol In another exenplary
enboiised in hereafidravithmespect orthe trfvenmm vty istands For ovedght-
used 2, 8- BHPM r ex | ar :
oG RRRAOREHEY 3P abh derFindar bone PRNER BB Ee o ) stgagprds
(unleramReigbeltfoRdll) | MnlreferBtdMmber-averaged molecular weight, MWD

. refers to molecular weight distribution, and disp. refers to polydispersity. The

yellowness index was determined in accordance with ASTM D 1925.

" Blends may be prepared according to mixing techniques well known in the art.
In general, the different components of the blend are dry mixed mechanically
(blenders/high speed mixers), fed to an extruder where the different resins are melted,

and the different phases of the blend will get dispersed.
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Ment hane bi sphenol s have the general fornula: phenol -

(met hyl , i sopropyl - cycl ohexane) - phenol Many exanpl es
w@boomentsmane bi sphenols are set forth in US Pap@rusio4/005215

5,480, 959. The pol ycarbonat e- pol ysi | oxane copol yner

can be made in a wide variety of either sem -batch or

co nAmnngrhe ﬁdlylwﬂfoaa‘@t: oihich dat ®B bleded Gfith tBE folyéB@bonate-
|rred tank reactors, ‘which nmay be either

| Pohész‘ﬁ?‘ fi?a&"@ﬂ yater @srhpsrstmed boniosgenatng disphenod ag prsvipusly
deséifieBind ?efbﬁﬁiy"iggﬂ)e%l% Agh At Eﬁidlfi%aﬂ :isgqc%aﬁrees which can be

recircu atl ng cont I'nuous reac
used tot m@kmpolywmmstweﬁﬂ gaiemlimhwith polichign@bdoBisilbhie
t.erm na 14 WO 20% /076512 PCT/ US2004/ 005215
copplymer, iﬁ%{l&)?}{%{b@@fg&ng Y&kt pierchangg anderigdt of  about

- pol}Qn&‘IzJitlén c&ﬁﬁﬁ&ﬂso 'Bgﬁ \?559@ I%nu,l'ilﬁﬁﬁl)% e%g?%h He Iﬁog}g:afb%ﬂgt% of

bet ween about When net I'sS uSed,
poleHexaneezapohymr naybdabiemdnddwdi ethelapolméﬂswucm }ﬁﬂlycﬁaalﬁbrh&as

e}éoéltﬂ'pé) e%flf ?(?pg) r gﬁgtgs &ppgl&gsggr%% ﬁ%ﬁﬂﬁ%‘a ;e’:s)the?sr \IzvﬁlchA

are nme@aad B bufs Henieanb ﬂaee@nb\kn@eﬁisﬁﬁ&ol dl rlﬁrbon te, BCC
phosgenation, the m xture is preferably tated

polysgrbopgte BPAG!.4,-bist4- lnydéexwheml)wplowmne rﬁ‘foyonlab'hexanone

viso Y PRy kO R BASARDD Bled el & R B Y A Bfapegioie.

acidaopblyegteearionsie, pﬂ@&hﬁeﬁ@&fa@nthafat@lsml(é 6 MBIHrox§l13 3,323 -
fet sucp as.sodj um chI oride in parti cul ar i nst ances,
Clr.

SREKbIS ARG & Psfeblﬂlﬂéip@htspb%{@@ahé:@-dl(ﬁéﬁt such as
: | u t
DR D SR el RS TRt it s
hydmpawph&yﬂa@mae ¥ tetfanhdiiey] rBﬂAft)ﬁrlb?a)B&lP@dmﬁ)Qg»S IBORAIE Tt is
op r{re nhbe achi eved conventi onal neans, such
alsoi?)‘? stdﬁl)é glfn fhepplyG OnéE?IW/]é}h?th%Po ¥WEWm preci pitation
or gel- crush methods. Preferably, the resinis

AppBE&dtonk foﬂ%Gjmte‘i’ttzBﬁ”@H@pélp@arpéﬂaE@%&gﬁf& %at }2%?@5 to? ?ﬁﬁmds

aci d washes and wat er washes an
of t }E\I@ﬂvqmatem@ﬁelpamewombmer ebﬂamedsbycthmhmeﬂﬁ)dg eglddsoribed

above (TR b utsgda to o'mqeshgpe% articles and om%calg)r/tlctles. ﬁ]ey can be,used in

blow molding processes like extrusion blow molding or injection stretch blow

molding for the production of hollow products like bottles. Also, they can be used in
extrusion processes for the production of profiles, solid sheets, multi-wall sheets and
cbrru gated sheets. Polycarbonate-polysiloxane copolymers according to the inention
are particularly suitable to commercial app]ications for plastics that require good
impact resistance, particularly at lower temperature and good flame resistant

- performance without making use of halogenated compounds. This material is also
highly desirable in co‘mmercial applications that rely on good weatherability
properties and chemical resistance. Polycarbonate-polysiloxane copolymers are also

- particularly suitable for applications where a hi gher ﬂow resin is required, meaning

that the molten resin is less viscous. High flow resins are important for injection

molding plastic parts that require filling of a thin mold, or for applications where

16



washes, 4 water washes and a final water strip.
Preferably, the chloride-free resinis then

wat@anrqsieci pi tated and dried. As used in her eBT/882004/005215
with respect to the invention, Mwvstands for weight-
aver aged nol ecul ar wei ght determ ned using

cydhetiyeas mﬁanerlyarmmtaylat @1ven ehesdnhBatIdSren gt %gﬁénes of

. ot herw se not ed).. refers to nunber-avera
polyearbenatepolgiqyane cmmm@réf@%nma@smmthméycamngm .

f t ersit e

co o e mo R E Lol (B0 aed BPY Ay aBRR e edn

theA%’ﬁMaﬁplil&ﬁBn wiilile sl nfeytaibingthe &aﬁeﬁre’i\l@ﬂﬁ{s@m pbBrcarbonate
m xi.ng techni ques well "known in the art. In general,
hm?ﬂﬁﬂﬂgFﬁerent conponents of the blend are dry nixed

: mechani cal l.y (bl enders/hi gh speed m xers), fed to an

ox! BUAE M50 Ll BB RS0l S3PL s 08

the different phases of t
pergegtages QﬁmmOMSMnE’t@qﬁoU@ﬂOMVe@ﬁﬁ&yﬁler érrt}me@lddde of the
bo SV\:hICh can eble tht
pot NI B o P16 £ St Bt s Dlavan e ek er et

i oSSR, ot it
copiyngs of the Wendspf dap m@ymamwmpbmmlmfrmw lien

I
e B G e P TR AR B e WD 10 R e
of thebd&lycmbmtmef -palgkil axane 06yl yrh &1 thdyled@Yoahe ﬁ&@cérbéﬂatté-n g

t e pol ycarbonat e- pol ysil oxane copol yner can
POI%@% féerﬁﬂ)@a Yrer mayt akesy beguse mmf gnd adhow maldid oaxbodet atcle

'- conBrsMn@ERPS 66 w&g?{t éﬁglgﬁoxgcﬁgfagﬁr)%nat ~polysiloxane copolymer

copolyestercar on
or the blesds (Eﬁthelpddycehhd)nan@pollyslmxhﬂﬂ céplyrher they b@}ﬁteﬁ&eg It will

Be a(pif# %mo {h@fﬁotﬁv plg% %9 |vx§e pgﬁ@%lagégfr tgg Bglty?:arbgnate—
polysile¥ £ @PEENRN 8P R HIRIRIAE fhgl p&?eaﬂ%ﬁi@?@%@an e copolymer

copol ycar bonat es of BPA an

maygheibe bysd|tg spereddowonalded orpnxltlyaded}mitlefee t er epht haI ate
SBl (6,6 '-di hydroxy-3 3>3"' 3’
tbletsf e i< oljlgé'(% ?}Rlc&ﬁér?lcl? aencﬁ)ttglngé) f,}E 1%% 8‘16 substantlally single

phakdepOM@ﬂbeﬁMb br l],témﬁmte![y iﬁBIcﬁWé a bRAABS ﬁreQ%QtantiEWpﬁigle
2-bis di met hyl - 4- hydropr oxyphenyl ) pr opahe :
Phaf(f’ ({Oé’f’]ry&ﬁf&)@ﬁ%ﬁp sty pglycaxb@awnppdmaﬂzor&tesmpm 1t is

copolyestercarbonate or a polyester by injection molding, compression molding,

extrusion methods and solution casting methods. Injection molding is the more

preferred method of forming the article.

 Optional Components in the Final Resin: It will be appreciated that the invention is

usable with many variations known in the art. In the present invention, the final resin
may further contain any, none, or all of the following: heat stabilizers, light
stabilizers, ultraviolet absorbents, mold releasing agents, fire retardants, colorants,
pigments, dyes, anti-static agents, lubricants, anti-fogging agents, natural oils,

synthetic oils, waxes, organic fillers and inorganic fillers, which are generally
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al so possible to blend the pol ycarbonate with other

pol yners. Applications of the invention: The
w@oiogoasbonat e- pol ysi | oxane copol yners or bl enpiST/Us$004/005215

t he pol ycar bonat e- pol ysi | oxane copol yner obt ai ned by

the nmet hods as described above can be used to form
desstilaqolad tlas pricklagts and optical articles. They can be, used

i n bl ow nol di ng processes |ike extrusion bl ow nol di ng

ﬁ + &P ch bl ow nol di ng for the productlon
Bt £ fﬁ e MVRBUYLIS ] nedycaogate-pohxsylogans qepolymer

resﬁ’lsp? aké?i usﬁig P&108 RPHRSE ¢ S0 Iﬂ% ttl 6%, R } BrBhated
o ‘3 ﬁ M ZBRENEh

pro eets,
POIEdlﬁlfg@g@ﬂlledarmheﬁng themllgyxmﬂrcbpmtmﬂﬁbbrgsmdsﬂ&ﬁm having the
fo11S POI% aT according to the nention are particularly
oLy &S comerci al applications for plastics that
reéquire good inpact resistance, particularly at |ower

ChHgnperature and good flane resistant perfornmgoeer,
W thout maki ng usF of ral enated conpounds. Yhis

ma is also ydsira
HO ath Q 5/ OH
pr ope i es and cﬂenl al resista ce \

Pol ycar bonat e- ponS|onaneI%oponners are al so
particularly suitable for applications where a hi gher

Whefrb dw resis has 4 Mw e ﬁbﬁﬁfbouﬂﬁamm 2800t TRQedMBhs18By FBSH0M n
ess viscous, High flow resins are I mpor t ant ¥

in ﬂilfh'j § MSANS thal Ryl ayErRge PE4D A the totrb diorganeisilexane Icontntg is

o 857 000 P e Bl B BRI NS ALPR IR DI 1o v

emlpdnnemuﬂhatﬂalysparqmordsm’mm s M@ niloxeeantd anees Vel b agiub

rti.es of pol ycarbonatepol ysil oxane copol yners in
21 @8&52 09@11 W th pol ycarbonate copol yners, a | ower

mol ecul ar wei ght (and hence higher flow) resin can be

useaf thdtfirst {)‘ﬁte%m% cﬁ&%@?@ta'r%tlm Ehﬁ:e&tlk Id%sc%la@% A ng

. the sane s ngt h as BPA- pol ycar bonat e onopol ymer.
pro@jcgpna H@ll}’dfé‘blompebwﬂwed qudlymblewhlchms Mnmremmmﬂ over

pre S B A G R R paBincss T e iidrrmeprgpat

In ofdwe forfibis e asHBaRY @0 B@J’d’}ﬁh&tﬁ?&ﬁtﬁlﬂlt? OP & PR Ftant R4t the
exanpl e, a bl ow nol ded or ext ruded article conpri si ng

tfan%éwmeiet@l@e@ dunngsnelf prrgesing.of t he
_ pol ycar bonat e- pol ysi | oxane copolyner or the bl ends of

thayRd ¥GARORH SaRob A Sl RN c§ ?&%nx{ﬁrang&xency during

standard melt processing, it has been observed that under abusive conditions
(temperatures and residence times that exceed the usual, recommended condltlone, but
*.which are nevertheless sometimes utilized by molders) the parts produced exhibit

haze (poor transparency).

In this part of the disclosure, we will describe a class of additive stabilizers
which suppress this haze formation, a method for suppressing haze formation by
addition of acid stabilizers. Examples of useful acid additive stabilizer compounds,
which could suppress haze formation in transparent polycarbonate-polysiloxane,

include but are not limited to: phosphoric acid, phosphorous acid, hypophosphorous,
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prepared; a blow nolded or extruded article conprising
about 10 to 75 % by weight of the
w@oigoasbonat e- pol ysi | oxane copol yner or the bPentis2004/005215
the pol ycarbonate- polysiloxane copol ynmer nay also be
prepared; and a bl ow nol ded or extruded article
'pyrophgspheiicapidpoiytphéphionic G6id%bdyc éllkzﬁicﬂ,giyﬁrd@fﬂoﬁ‘iﬁ%cibdl, hy%robrofmic
. _.pol ycar banat e- pol ysj | oxane copol yner _or the blends o
a°1$ar§é1¥‘lciBF Wgr %‘gﬁ'i&%“é 260 DererseHiC ddI tglvenesiipipecid,
berRERRBIE e abili, Alhene?lﬁf(ﬁl%’ﬁ&?,’ tﬁﬁﬁgrohf},ﬁ{angggl%r%i& gages
for the weil ght percentage of’ the polycarbonat e
naphthajeniclsolfamie acid poil fpneted polystyeerel aad dspal fmetse
pol ycar bonat e- pol ysi | oxane copol yner nay alsohbe used
to epare bl ow nol.ded,or extruded arficles. The .
: desﬁ)%s agids canbe useflsmely ﬂw%}@%&ﬁgapn wrt % PR he
neustalisécpavid sditsof SenBhi-fuRERRR1 SQRCI4ERB LB E are%‘iﬁo useful in
.alterpatively nmol ding a blend of the substantially
thissippeption. ydifeves opidhypadinsrsids oniexhosurptl heatohonatuee on
' e,.a. copolyest.ercarbonate or a. . .
cor R B Lo G ERR I B AR BLE: ShesPbinyengen o
supprdss badedbrni@ionpods and sol uti on casting nethods. :
Injection nolding is the nore preferred rrethcr)]d gf I
form the article. Optional Conponents in the Final
Res ﬁﬁ‘%ﬁ‘i acjg pompRungds apigleqanisdennd hat thaase efubesphemousacid
i LAt L. cart .. In.th
Ry SR ABFE RS 0208 Wbk lyioh Wilb6:
sigwi6pardiyreffenting POridloxame phylsical propertibobdl PWMSilgxadtaablecular

S ilizers.. |ight stabilizers, ultraviolet
 weigh€ obsad iaSiipes 6o o el 1)y2 AGetiloxang, ppea trapsnagenh PS:
silok@MOFratict and REAFBRIAHS theddBsin. Wﬁile'iﬁfs%bﬁllnqg ﬁfbﬁu‘de H3PO4 and
| ubricants, anti-fogging agents, natural oils,
HP3R(A3 frepalycaghanste resiredpploragtadiave hot foenditanst meaiogadic
fillers, ich are generally 17 WD 2004/ Q76512
tra“é@f, PR Mhas e R 2kl Hfﬁveengg?za opgtiongypder
abusivb asbl i coitiéhrei. b N OBt 4 BigBer temperature and longer time
pol ycar bopat e- pol ysi | oxane copol yner™ resin prepared
tha isifegessPX)-and from about 1 to about 10% _
hydroxyaryl -term nated pol ydi organosi | oxane, U%Ilng
th C ' i a Vi e,
ol | Sar e R s A SRR el R 3P 3 6, P
phosphite esters in a wide range of PC resin compositions (blends and copolymers) as

a color stabilizer, there is reference to PC siloxane (even specifically resins with
eugenol siloxane blocks) in the description of the invention, and example #76 is a
blend of such a PC siloxane with PC homopolymer and the stabilizer combination,
but the PC-siloxane composition is an opaque resin and the benefit reported is

‘ improved color. US 5,608,027 cites a large number of earlier patents that primarily

relate to stabilization of polycarbonate resin with similar stabilizers.

Applicants have found that addition of acids at very low ppm levels (typically
less than 50 ppm is sufficient and usually 10 ppm and more preferably 2.5 ppm or

less) to the PC siloxane copolymer stabilizers against haze increase under abusive
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HO Si-O SJJi-OSi OH n where the resin has a Mwv of
from about 18,000 to 28,000. The term nol ogy "D-50" n
WO pooth®stabl es means that n is an average of 4BCT/U82004€05215
total diorganosil oxane content is on average about
50. The n nunber can be determ ned by NVR nethods. In
mohh'm baeditiesbDioh avbdstare typécally adéq@bioahé péveddresin ptiode 5%

i | oxane .and ve My of yt 21,000 to 25,6000. In
extf i S an Thioiob argmoligduipdes et ho ko birsopdse
testl fard@ekiegd Which produces a

pol ycar bonat e- pol ysi | oxane copol yner which is an
i nprovenment over previously-produced
. pol Veaiyertimevitloropsb¢ Swtheedesonbéd/mewsy bhitheHallowingj ron-
rent. In order for this transparency to have
lnntﬁg §B§1 ut|I|ty it is inportant that the-
transparency be retained during nmelt processing. Wile
EXAMBLPp®! ycar bonat e- pol ysi | oxane does retain its
transparency during. standard nelt processing, it has
bee erv d that under abusjve conditions
(t ef?a I75 belRY eV hRGE Pklgf»énser%\ﬁaétde@sz@é%byﬂh%foﬂowmg
procedtng! | reconnended condi tions, but which are
nevertheless sonet i nes utlllzed by nol ders) the parts
produced exhibit haze (poor transparency). In this
pg(rj t. fa wmnlgiolmé msaamlh oﬁe%awlénaiﬂﬁmdegs nﬂhdflzwsﬁcpﬁnd 10
addj tive stabilizers ich suppress this haze
f or 0 815, of Zeasior gold teken aliss shecprofprmatesformatinn stemisby
addidnhnBe0f acid stabilizers. Exanples of useful acid
additi've stabilizer conmpounds, which could suppress
haze formation in transparent .
poly, %ﬁ?@ﬁl@tb%tﬂ%%y 50 SR8 hedknc gﬂeanﬁ Ysufd haf¥®1s less than
limted to: phosphoric aC|§ or ous acl 8
hy paiphinetpidd md%pnﬂ&cM@nﬁowedaﬁﬁtﬂao}P@/ US2004/ 005215
pyrophosphoric acid, pol yphosphoric acid, boric acid,
hydrochl ori c acid, hydrobron1c aci d, sul furic aci d,
sul 3. lAlbwsﬂucsamplebe deeméshérf rmisteraginds of thb ﬂxemsmd:tﬁylane:

FF iPiose RETERRER e 2P iR BB ab Mg el i
aci ghntainihf eladrRths RAMSINMT |ARIaAN mﬁpsptloméﬁé  4000mls of
methylene chloride)

1

4, Shake the bottle for 15 seconds, filter with a'.25micron Teflon filter and

place.in a Waters GPC vial for analysis.

5. Determine MW of the oligomer using a Waters GPC containing a Styragel
HR 3 and a Syragel HR 4 column at a flow rate of 1ml/min.

6. MW determined Vs. Polycarbonate standards
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These aci ds can be used singly or in conbination.
Furthernore, partially neutralized acid salts of the
woredogozdsunct i onal aci ds descri bed above are al BOT/USEDU005215
‘ in this invention. Additives which produce acids, on
exposure to heat or noisture or conbinations thereof
BPAr Bugdmosileans iCdpoledarbassdésbl e for use in the present

invention to suppress haze formation. O these acid
cant.s. f ound that he use ofP hoshorous

enolsilo

Pre%hﬂ@d B@ppr ess formation w t hout si gni f| cant | y
effecting PC Sil oxane physical properties or
PC- Si | oxane nol ecul ar "wei ght. These stabilizers can
be é&@édph@g@lm i abreged withn@33Z M BRAshiackdatforRGte (about n=

o I Nc él) e te %@eéﬁt‘@%@é%@ﬁ

MTlBaﬁs (m g &63213175\0@61 bsuhi@va vﬂé?tér) fap@mdso E@geﬂél%ﬂ&%ts iomgtho n
transparent pol ycarbonat e-sil.oxane copol yners to

mme)eidistoHh wae adisftadita Khd withe0 W%NQDH@ aneHhgi ragption m1xture
wa Qﬂf@dtfbpmmgﬁl%tﬁsa'Bﬂ? QSQ% @5003 %)(%H ! t‘[He reac 1on

onger I S necessary

mixtirs Was seigred hﬁtﬂqhmmﬂ)mt@fw@btgbﬁé T&Eiq%c@ﬁylbﬁéﬁa% &g
ters in a wide range of PC resin

401531%'8923 5% Meh&) m twEsthylagyipe tlopsly b gl % averg addsidg Phosgene -
(68?%6@8%9' Iﬁﬁlrof ) WakeldBed & Vg}ﬂ@%eﬂff&}ﬁ;‘ﬂ?néﬁléﬁée gﬁg}ﬁ%écs gﬁeq The

speci fical I’y resins euge oxan
polqu b momi vpdsi soparated fioen iha\bemb landh wastied texaipdsenity ﬁN IHSCla

PC si | ane wi t h :PC honopo| yner ‘
* and 3R Bl RS i b ROl it olifen B Bi-obent (methanol)

e o 3 A 0 DR L.

polmergénaimdéxy b NV, Ishewedetnapitts intraporptiomet they  rel ate

e N IR

tranélﬁaréiﬁ a8 twa QI pmipBysiBRMdJIEEn 6f B p6Rnke. Tﬁeeﬁgwtab ?@8°éoand
the&f% is sufficient and usually 10 ppi'n and

Pap 461800 fradysiysenestandasdy)) "t o the PC sil oxane
copolyner stablllzers agai nst haze i ncrease under

powder resin prlor to
A 150L stirred-reactor was charged with 15L of methylene chloride, 15L of

de-ionized (DI) water, 1585g (6.94 mol) of BPA, and 100ml of MTBA. The mixture
was phosgenated at a rate of between 40 and 140g/min until 1050g of phosgene was
delivered. (The delivered amount was determined by a totalizer connected to a mass
- flowmeter). The phosgenation target rate was 140 &/min; however, it was necessary
to deviate from this rate due to heavy foaming in the reactor. The pH was held
between 6 and 7 by the continuous addition of sodium hydroxide (50wt%). Once the
addition of phosgene was complete, the reactor was sparged with nitrogen to remove
excess phosgene. A reactor sample was then taken, tested for phosgene using

phosgene paper, and analyzed for chloroformate. The chloroformate concentration
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extrusion pelletization. The pellets are nolded into
test parts and the % haze on the test parts neasured.
wab@4iomsent i on wi Il now be further described bRCTHES2004/005215
the follow ng, non- limting exanples. EXAVPLES  In
t he Exanpl es below, the MNof BCF oligoners was
waglfued to he 6.28ymalb€lifen] Aahingg of ptigmeDtipped diloxhae a5

m_of 2
o P ARG e i
I
P TR AR SRS Gy S n

additieyal i dit¢grof hrmlsylcﬂminlorﬁte to ﬁnsnm thaickdl @fdﬁe blﬂmﬁé nibﬁbﬁher had
| ow t he sanp

beeag{:agﬁ@%gg eCrisinet dhe Bbives e f%@dltahéﬁwqeﬁtlﬁér]eln%and the
siloRBRSA1dvieddo REW @%&h@mﬁ%&hﬁd&ﬁé’}?ﬁ%‘h‘ §meldor? P%I‘T’O(f) £10

met hyl ene chloride containing toluene as an | nterna
mingpesn ofdrthis point miseesmdiredctien eampleA0B0atten anfl chekel fdrahe

prefBbOb} dheclorn Ak fud BB freh Yharksy SEE SR e VmpBos
BP &PV b Imdileyledn@dl otideSend 20LDST @483, ﬁﬁqé\f‘é\é&fon f)&u&k QfRh
using a Waters GPC contalnlgg a St ragel HR 3 an

allog‘spfié@ atir wyril 211 of thewesidual ghlorefarmates a;d‘ dllsanp/emed TBen RN

oSS0 i PALYERLRODILS, SO RO, ) e

chafgmab yrearbamat He rexaiohingixtire BRI PRosieasne kﬁzzlsgmn e
ycar Qate (BCE- PTC: Met hod - Usin Pre-formed
co On&té‘ ?f W@%@ b@rétae(il 1has Ques thpedpsined amowgdfphosgene was

addBE Aa Il%&ﬁngltsﬁ ene A %I?%}lg%fg'zf% fo@ ?(Lttd{‘rh%e%éqdegl'heegp i7)

gromsd The reactlon mixture was then transferred to the centrifuge feed tank and

purified in a series of 7 centrifugations to separate the resin from the brine. The resin
was then washed by two HCI acid washes and 4 DI water washes. The purified resin
solution was then steam-precipitated and dried. The dried powder was analyzed for
TEA (0.35ppm), ionic chloride (Oppm), and Molecular weight (Mw 25599, Mn
10052, and MWD 2.54). The powder was then hot-pressed and found to form a

. transparent film. A 15wt% solution of the dried powder was also found to be

transparent.

Example 3: BPA/D-50EugenolsiloXane copolycarbonate (7% D-50 copolymer)

A 150L stirred-reactor was charged with 15L of methylene chloride, 15L of
'DI water; 5000g (21.9 mol) of BPA, and 100ml of MTBA. The mixture was
' phosgenated at a rate between 40 and 140g/min until 3360g of phosgene was
delivered. (The delivered amount was determined by a totalizer connected to a mass
flowmeter). The phosgenation target rate was 140 g/min; however, it was necessary
to deviate from this rate due to heavy foaming in the reactor. The pH was held
between 6 and 7 by the continuous addition of sodium hydroxide (50 wt%). Once the
addition of phosgene was complete the reactor was sparged with nitrogen to remove
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MIBA (20 g of a 75wt % solution in water) and D50
eugenol si | oxane (90 g, 22 nmol). The pH was adj usted
W 20020763120 th 50 wt % NaOH, and the reacti on m RCT/US2004/005215
was stirred for 10 m nutes. BPA (1254 g, 5500 mmol)
was added, and the reaction nixture was stirred until
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Exanpl e 2: BPA/ D- 50 Eugenol sil oxane copol ycarbonate .

presengs of diorefppiajaseFhe raadsowasthien phajgwawah (5ﬂ0®vg$2 9 ma;];)edf |
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add%‘i) we%fﬁ@ném iRk %ﬂ@ﬂ@b{z‘iﬁ fog shorpfrryatecaadahenolic

groupROVITA realtrEmixife v ggﬂaﬁh t%ﬁﬁh efl l?@ﬁ}%%@ﬁtn%@%e f‘é&i@kﬁ biid

the reactor was sparg nitrogen to
purlﬁ)zd 58 S?Jmssﬁé & n:entruﬁlgaSan.‘I torsepzmmtl the mam firdie thd lahm ,The resin

was i Efinsf by EPRatta rorkinesbis BRET BT Har@ Bohbsent hebwighed ogn
solu‘t‘i@q W& k2 pREiHitied Rd R0 2TRe aM&Pp Jv?dé'i‘%ats Anh7 e@ foft

rml es/liter. A charge of eugenol capped si | oxane

TEA () npmpaonic ghlesde (ﬁho@m)mn_d tholeerlamfeight Wéﬁ&em&nﬂméﬂ
and Wi 3 ES@), afllgeergo&djer tw@? tﬁe%%%&—%%esggde o form a transparent film. A

15w1% solution of the dried powder was also found to be transparent.

Example 4: BPA/D-50Eugenolsiloxane copolvparbonate (10% D-50 copolymer)

A 150L stirred reactor was charged with 15L of ﬁaethylene chloride, 15L of DI
water, 5000g (21.9 mol) of BPA, and 100ml of MTBA. The mixture was
phosgenated at a rate between 40 and 140g/min until 3360g of phosgene was
delivered. (The delivered amount was determined by a totalizer connected to a mass
flowmeter). The phosgenation target rate was 140 g/min; however, it was necessary
to deviate from this rate due to heavy foaming in the reactor. The pH was held
between 6 and 7 by the continuous addition of sodium hydroxide (50 wt%). Once the

23



period of approximately 1 minute. The sil oxane
addition tube was then rinsed with an additional 1
wo paoe0765ii2 met hyl ene chloride to insure that alPCDiS100€005215
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film. A/q 5 w% solutlon of the dried powder was also found to be transparent.

' Example 5: BPA/D-50Eugenolsiloxane copolycarbonate (15% D-50 copolymer)

~ A 150L stirred reacfor was charged with 15L of methylene chloride, 15L of DI
- water, 5000g (21.9 mol) of BPA, and 100ml of MTBA. The mixture was
phosgenated at a rate between 40 and 140g/min until 3360g of phosgene was
delivered. (The delivered amount was determined by a totalizer connected to a mass
flowmeter). The phosgenation target rate was 140 g/min; however, it was necessary
to deviate from this rate due to heavy reactor foaming. The pH was held between 6
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addi ti on of phosgene was conplete the reactor was
sparged with nitrogen to renove 22 WO 2004/ 076512
wWERIMOBE0D4/ 005215 excess phosgene.. A react oPCHERIN€005215
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reaction mxture was then %mosgenated (26609)
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graph;E(maB ingol) gfIﬁar@&um'y'hfhen@lf(l?CPPﬁhd’@SﬁﬁleQnM?lahﬁﬂé’l(TEA) were
sferred to the centrjifuge feed tank and urified
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d wd | d f
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hot-pressed to forma transparent film A 15wt
- wag hlenwasheddsy tweeH Gt aaid washesand Wl witsowhghend 'Eh@ mlaﬁed resin

S ent E ol si.l oxane
sol b PR rpe Tl g il e R PORIEEUE: Suatpd o
TEI%gEQI]?ﬁn[%V\ﬁﬁnd?élﬂélWOV@ﬁphl) 1irla MablebBENWERRE(MW 321, 1 gde Mn
13,509, and MWD 2.53). The powder was then hot-pressed and found to fonn a.
transparent film. A 15wt% solution of the dried powder was also found to be

'transparent.

+ Three samples of D-50 eugenolsiloxane copolycarbonate were prepared by a
procedure similar to that described in Example 2. The procedure was varied to
produce high (NW=25,504), medium (MW-21,374) or low (MW=17,854) molecular
weight resin. The samples were then blended with a standard additives by extrusion

methods. Also, the medium molecular weight resin was blended with a BPA
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wat er, 5000g (21.9 nol) of BPA, and | 00m of MIBA.

The m xture was phosgenated at a rate between 40 and
wad@ghnism2 unti | 3360g of phosgene was del i ver BAT/US00€005215

del i vered anmobunt was determ ned by a totalizer

connected to a mass flowneter). The phosgenati on
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presence of chloroformates. The reactor was then
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Mn' €acti on|-ni XT[ur 794S T Ngax3HN0S ®§ 60g)—to
conpl eti pn at| a pH bet ween|10. nd 1?[ Once—t he
desired amount of phosgene{was added, a [reaction
Mwsanpl e was takeds5edd addd3Azed17854| cks,298f|or mat es' and
phenolic| groups. The reaction m xture was then

—transferted—tothecentrifyuge—teetd—tank—and—purified
Dls#‘n a ser|es of 72’§%nt ri @Lﬁ&’ati oﬁ;ﬂt o S&harla elq"f’@ resin
(Mvw/meip t he| brine. Theg resin |was then washed by two HCI

acid washes and 4 DI water |[washes| The purified resjin

Tg °C 148.4 144.2 140.6 -
Yellowness |- 8.7 8.1 7.6

|Index -
Transmission (% 86.9 87.1 87.5| 75.0
Haze % 4.2 6.5 10.4 1.6 27.8

*Blend of silicone-polycarbonate and polycarbonate prepared according to the methods disclosed in US
Patent No. 5,530,083.
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sol ution was then steamprecipitated and dried. The
dried powder was anal yzed for TEA (0.26 ppn), ionic
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surmafbg@@mmmés muvﬂﬁag@me BPA ﬁsmyg BERRR]) HIGUGOS4 130.8
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muned) Vgye g dviier fiesbloro fwaraten oy seper preuwiylmhendldoi s 4.0

f d be 0..27
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second reactjon sanpl e was then taken an
the pplymep inwethylene thletile was trnwerent asTwes a eanpnesswmamotded film.

AT Y SRS S,

m xture was then allowed to stir until all of the

Exanedé duBP ABHRIVIahpolveirbsndhia 1dvisappgar ed. - Then 265
grans (1.25 nol) of para cunyl phenol (PCP) and 95ml of

tr If HE‘%{L gtrlrllrgde re(actor z)vas charged with 56L of methylene chloride, 38L of
DI water, 12000g of BHPM, and 77ml of TEA. Then 314 g of p-cumylphenol was -
. added as the chainstopper. The mixture was phosgenated at pH 10-11 at rate of 130

g/min until 5226 grams of phosgene was delivered. (The delivered amount was
determined by a totalizer connected to a mass flowmeter.) Once the desired ainount of
phosgene was added, a reaction sample was taken and analyzed for phenolic groups.
After determining the batch was finished, the reaction mixture was transferred to the
centrifuge feed tank and purified on a series of 7 centrifuges. The centrifuges were

configured to split the resin from the brine followed by two HCI acid washes and 4 DI
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charged to the reactor. The reaction m xture was then
phosgenated (2660g) to conpletion at a pH between
waod/ozsd2 11. 5. Once the desired anount of phoBCgENS2008605215
added, a reaction sanple was taken and anal yzed for
chl oroformat es and phenolic groups. The reaction
watei washes. Wa:spmifgd regimsulhigorr @as then skRemaeedipitdettand @RA. The
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povk SR ien ot b oA o Fansorrest s A 1w sl
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th.a standard additives by extrusion nethods. Al so,
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e
00388 88 QSRR BB s OPTI

confipuans adyitiop loé salivre rhydayideH00wito). @inch dagaiditioest: phoSkepbr
| sil oxane). The fol] ow ng

| -
was QBTG 00° 1RFioT SR RRASEEd HibnaERERn BT Telique AR Ph AR
readfordafiple W&Mﬁ Eikgﬁ” 4ested for Bhosgene usm%ghos%ene paper, and

(2-benzotri azol - I s-(1-net

ana]_ygedefw ph]@(qum)late qu@hﬁqu of ugengplheappEirSlaxeha2 Tleg €B6E7 mol)

dlsséﬂlgﬁ‘iﬁr"? 1¥ea::5 B neéhy t et ar agﬁ%baqdﬁaiﬁlﬁggea% to?zgrs é ﬁéﬁod
of aplliﬂoSmﬁaZel'ﬂr “1dhinfutd) Thy blﬂlﬁ@ﬂéf hﬁoﬂbfh%pﬁeﬂi l%en-ﬁ%ﬁét%rréd Q)etlhe\f‘éactor

qovvs t he transnmi.ssion and haze results for the above
The siloxane addition tube was then rinsed with an additional 1 liter of methylene

chloride to insure that all the siloxane monomer had been transferred to the reactor.
The pH was then raised to between 10.5 — 11.5 and the siloxane allowed to react with
the bischloroformate BPA oligomers for a period of 20 minutes. At this point a
second reaction sample was taken and checked for the presence of chloroformates.
The reaction was then charged with 2500 g BHPM, 20L of methylene chloride and
20L DI water. The reaction mixture was then allowed to stir until all the residual

. chloroformates had disappeared. Then 78.5 grams (0.38 ‘mol) of p-cumylphenol and
32mL of triethy]amine (TEA) were charged to the feactor. The reaction mixture was
then phosgenated (1200g) to completion at a pH between 10.5 and 11.5. Once the
desired amount of phosgene was added, a reaction sample was taken and analyzed for
phenolic groups. After determining the batch was finished, the reaction mixture was
transferred to the centrifuge feed tank and purified on a series of 7 centrifuges. The
centrifuges were configured to split the resin from the brine followed by two HC1
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formul ati ons. Table 1. Conparison of _

Pol ycar bonat e- Pol ysi | oxane Copol yner Resins and Bl ends
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trandpaentosed in US Patent No. 5,530,083. 26 WD :

2004/ 076512 PCT/ US2004/ 005215 H| gh Heat PoI ycar bonat e
Pol ysi | oxane Bl ends Exanp
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rmol), rrethyl ene chloride (70 ni), distilled water (70
L) TherfdllowiPgAla¢:0d @ cigbasfresmlts b¥tedtimmihe tadl ditioh bf phdsphite

NaOH. Ph
stabfferddo ¢ B bt fne SoP o ibe ddy Sk dbere PR
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e T A ST

moldedyen ennsienioonah inj¢wion nglddg 2zethorisl ) was added and the
reaction was stirred for 20 mnutes at which tinme BPA

(5. IZ i e ??h@taﬂfé%?)w? ﬂle p%gtl)lelg'lgtb g’ sgl’ve(:f)’ Ps (Eemonstrated.'Five '

different typical lots of PC siloxane copolymer were molded at a reiatively high
molding temperature of 620°F. Under as standard molding cycle, in which the
molding maéhinc is operated continuously with a part ejected every approximately 36
seconds, the haze levels are normal for this material. | In contrast when the molding
cycle in interrupted and the resin held in the barrel of the molding machine for either
5 or 10 minutes, (5 or 10 min dwell) the haze level in the parts initially e ected after

the dwell are unacceptably high.

From Fi gure 1 it can be seen that while all lots of resin exhibit haze on abusive
molding, there is considerable variability from one lot to another, evidently due to
variability in the reaction process and/or impurity levels. There is also some
variability in the haze formation for an individual lot, as seen for the two haze
+ measurement from two different moldings of lot D. This is likely due to the normal

variability in temperature in an injection molding machine.

" InFi gure 2 data is presented on the effect of several different phosphorus-
based acid stabilizers added to the PC-siloxane resin prior to extrusion pe]letization.
The phosphorus based stabilizers were tested at equivalent molar levels. The data
shows dramatic improvements in haze with addition of very low ppm levels of the

acids, to the extent that each acid was shown to suppress haze formation completely
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6 miry dwed bitel i oluibik Rapd testdng. BPA/ BHPM D- 50 Eugenol si | oxane
copol ycarbonate (5% D-50 copolyner 01- MX- 210). A 150L
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chlori
stabilization is in fact generally effective, in that five different randomly selected lots

of PC siloxane all exhibited the improvement in haze on abusive molding with
addition of the acid. The acid stabilizer additives of the present invention to suppress
haze formation were also tested with PC-Siloxane resins which did not show haze
stability issues. No detrimental changes to melt stability, haze or molecular weight
‘were detected. This data is also shown in Table 3 and further support the observation

that the acid stabilizer additives are not detrimental to PC-Siloxane performance.
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2004/ 076512 PCT/ US2004/ 005215 acid washes and 4 D
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\év? o séGon %%lyc-zli-rl?) ngteypogy(gl%réa%gél oxane) copolymer has a light
transmission greater than or equal to about 55%, preferably greater than or equal to
+ about 60% and more preferably greater than or equal to about 70%. The second

copolymer has a haze less than or equal to about 45, preferably less than or equal to

about 25, and most preferably less than or equal to about 10.

Preferably the second polycarbonate/poly(diorganosiloxane) copolynﬁer is
produced by phosgenating an aromatic dihydroxy compound in the presence of a
phase transfer catalyst at a pH of about 5 to about 8 to form bischloroformate

oligomers. To this is added a hydroxyaryl-terminated poly(diorganosiloxane) which
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whi | e aII | ots of resin exhibit haze on abusive
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| average molecular weight of about 30,500

g/mol, obtained from GE Plastics.

The composition additionally contain the following additives: 0.15 wt% of a
mold telease agent, pentaerythritol tetrastearate, commercially available as PETS G
from Faci (>90 percent esterified); 0.1 wt% of a phosphite stabilizer, tris(2,4-di-tert-
butylphenylphosphite), commercially available as IRGAFOS® 168 from Ciba; 0.1
wt% of a hindered phenol stabilizer, octadecyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl)
propionate, commercially available as IRGANOX® 1076 from Ciba; Flame retarded
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period of 10 minutes. At this point another sample was taken and checked for the
presence of chloroformates. The reactor was then charged with 6350 grams (27 |
moles) of bisphenol A, 20 liters of methylene chloride and 20 liters of deionized
. water. The reaction mixture was allowed to stir until all of the residual
chloroformates had disappeared. 283 grams (1.33 moles) of para-cumylphenol (PCP)
and 75milliliters of triethylamine were added to the reactor. The reaction mixture was
then phosgenated (3225 grams of phosgene) to completion at a pH of 10.5 to 11.5.
Once the desired amount of phosgene had been added a sample was taken and
analyzed for chloroformates and phenolic groups. The reaction mixture was then

transferred to a centrifuge feed tank and purified in a series of 7 centrifugations to
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30 WD 2004/ 076512 PCT/ US2004/ 005215 The fol | owi ng
text is reproduced fromU. S. Provisional Patent
we\ppkiooastt on No. 60/ 448, 815, filed on Februar yPQWS2004/005215
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nmeasur ed by ASTM D1003 at a thickness of 4.

estimakibn wéthertempérlotebeld® whivhe naateréd ephibits btltﬂ@ impact
behg\r‘/i%\#{)r%%ﬁ L tlg&%ﬁ@ﬂtll%glg ﬂgr%%sfgtgrednep Wer\g@este Qc%ggdtifgdto [?]E 94 at

1.2 mhﬁﬁé}é@q&atz@/aﬁ@ by(:ilpneRAOBE buRanak ifPRGI AR o FIhé
transm ssion greater than or equal to about
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w35 RGBS AHL K G955 AU 1 8RBt

BnﬁIéU ah tHelexahplds tHS1zoR ﬁl@foﬁécabhp’acl BsstédBBME ooz tb@ﬁpet'&ure 23
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degzens ielsivg) tite40cdegrsiey C@Hys%éé degrees Celsius intervals. The lowest

terfp U HERPRBARSHE AN 1A 5O B8RS thQHEREbNAMRH ¥ TficdtSa as the

Ductile to Brittle transition temperature (D/B temperature).

Results are shown in Table 3-P. Temperatﬁres for notched Izod, Vicat B120
and D/B temperatures are shown in °C. Values for the notched Izod are in kilojoules.

per square meter.  Examples marked with an asterisk are comparative examples.
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was rinsed wth an addition Titer of nethylene
chloride to ensure that al

of the

As can be seen from the Tables 2 and 3, the addition of 6.23 weight percent of

PC-PDMS 1 to a transparent polycarbonate resin (samples 2 and 1) results in a large

drop in transmission from 91% to 40% and an increase in haze from 1 to 98.

' Remarkably, when the same amount of PC/PDMS 1 is added to the PC-PDMS 2

(samples 6 and 7) the reduction in transparency is significantly less. Transmission is
reduced from 84% to 60% and haze is increased from 2 to 28. The samples 6 to 9
show that transmission and haze can be varied from 84% to 23% and 2 to 104,
respectively, while keeping the-total composition siloxane content constant by mixing

the PC/PDMS 1 and 2.

maintaining physical properties like low temperature impact.
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sil oxane was transferred to the reactor. The pH was

then raised to between 10.5 and 11.5 and the sil oxane
woaw4ardsexed to react with the bi schl orof or mat BCT/US2004/005215

oligoners for a period of 10 mnutes. At this. point

anot her sanpl e was taken and checked for the presence

of Ehampbf; @6 mim’oagh 1There Ganicdusivgthé BanpesitasBatowh il Table

ﬁg ns gg dﬁ%cof blsphenol A 20 liters of

P ARFERIES & ed?%t as{isrussyd| abpes andoresuisi asmshosen invkable 5.
The reaction m xture was allowed to stir until .all of

TamngI hﬁyal chl or of or mat es. had di sappeared. 283
grains (1 33 nol es) of par a- cunylphenol (PCP) and

Exziyle] [F0/POMS 5[ PefPDMS T NYPET TTE 5PRHF AUt AWiive Total
reactpr. The [reaction m xture was then p osgenat ed siloxane
(3225 grans of phosggne) to g¢onpletion at a pH of 10,5
TR 1115 .59 (PNCE e dgsiTed anount —of rphosgens—hadbeen 3
afded a ;sgppt e vigy taken-gnd aﬂﬁIyZ}d‘f f _ ¢35A s
corpfggates T“prfcﬂ? bp gioups: Fre éeac IOQ 43
nbxtu e Wi ;h;2®8ﬁr'nsrg3red tola eentrfug fugh :

nk—ant—parHf+et—nra 255 es of107 con fr@fng ti Q¥ t 4.5
"’% WE-2004/ 0765424 pct/ 504/ 005815 | sephrate thB | 4.5
F esth f?g“.t.e brine. The resin Was {hef2uasheddby thwo 45
5.]@ wasHed add FHur |dedbHi zed wht er | wadBes | Th®3x eslin 4.5

S](,'Z! ut i on was lt héhdbst pan67lr-ﬂ99(‘i pl t 18t ed| an@-2dr i kd. 0.3he 4.5

conposi-tion of the exanples is shown in Table 2-P.

Al'l amounts in. Table 2-P are shown in weight percent
based on the total weight of the conposition. Al
sanpl es are conpounded on a Werner & Pfleiderer
co-rotating twin screw extruder (25 mllineter screw)
and subsequently nol ded according to |1 S0294 on a ENGEL
i njection nolding machi ne. The Exanples were tested
for the followi ng properties: haze and transm ssi on:
according to ASTM D1003 using a Gardner Haze Guard
Dual, on 4 mllinmeter thick discs; Vicat B120
according to |1 S0306; and |zod Notched | npact:
according to 1SOL80-1A on 4 mllimeters thick test
bars and at various tenperatures, allow ng the
estimation of the tenperature bel ow which the materia
exhibits brittle inpact behavior. Conpositions
containing flane retardant were tested according to UL
94 at
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1.2 milineters for VOand 2.0 mllineters for 5VB.
The i npact behavior of the thernoplastic conpositions

WO poogensial reveal s a non-1inear behavi or whenPCEES®A4/005215

Table 4-P

as function of tenperature. This is caused by a
change in failure node, fromDuctile to Brittle. In
the exanples the 1zod notched inpact is tested from
Room tenperature (23 degrees Celsius) till -40

‘degrees Cel sius at 10 degrees Cel sius intervals. The

| owest tenperature at which the sanple still reveals
ductile deformation is indicated as the Ductile to
Brittle transition tenperature (D/B tenperature).
Results are shown in Table 3-P. Tenperatures for
notched |zod, Vicat B120 and D/B tenperatures are

showy € —TValpesforthe notched |zod are in
ki'Iggj*aOléI Jplemsgtg;lgp nmeter.. Exanples marked with
an|g erimgéﬁﬁi%g«{guive exanpl es. 34 WO
2004/076512 | PCT] Us2004/005215 Tabl e 2-P Exanpl e
PC| PDVS |=PC/ PDMSPC |Addijti ves Total 2 sil oxane 1* - -
.99/85 0.3% 0 |2F | 6./1283 93.42 0.35 1.2 3* - 12.46
87|34 0.|33 2.5 4" |-.|18. 68 80.97 0.35 3.7 5% - 24.91
74|44 0.|35>5>0> 6%|99765 - 0.35 5.0 7 74.74 6.23
18%8“ 0.13% 5.0 | 8 49./88 12.46 37.37 0.35 5.0 9 24.92
18|68 5. 050/ 35 [5./0| 35 WO 2004/ 076512
PCII7US20047 005 21 Tdbt e 3-P .Ex. Transm ssion Haze
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23 -10 -20 -30 -40'" 1* 91 1 149.3 75 17 14 12 12 11 10
<23 2* 40 98 148.9 81 72 72 52 25 19 15 <-10 3* 32
WA e4AAB12 79 74 72 69 67 60. 29 <-30 4* 25 1PAT/LEI0D005215
« =74 7574 70 67 6258 <-40 5* 23 104 147.4 73 70 68
65 64 60 56 <-40 6* 84 2 141.6 55 54 50 45 39 20 17
<- 20ample8 G048 13 hédvea Gimift® bfehd @6riehs¥hmples 6 18D, V&:}lﬁfg]@ﬁthe
144.4 71 71 67 65 62 57 52 <-40 9 29 103 146.3-73 71
incBRic@eidHe setagipni - Srnples Lah’ buthse epmprigsnan 4ngi-dtih hgsnt. 2 Again

nd he .addition of 6. 23 i ght phercent of. PC-PDVS

neoipgrkgolep Grafh i EhsiooR s RGretY JBFGTE B the SomppRiions
conkdinfn@Sad & HAp Agk@! R saffphi thBwtth@trWhﬁﬁihg Rhé fedald Yecond

to 40% and an increase in haze from1 to 98..
PCRIMSK senolymeise rompesitemte watho ant cxstllent trbwce 10f trapdegenicy,
. - P les 6 and 7) the reduction in
lm{’a%é%‘ghg%%%%g%ioé’ﬁaﬁ@cant ly less. Transmission is

reduced from84%to 60% and haze is increased from?2

t o ‘BRamplee 18aaidl KB wéret forifled akiagvtlidadmpositiaizi shewarin alubile 6.

haze can be varied from84%to 23% and 2 to 104
The gxparles Veleyestophiy dsqusgdiahgVe mdz Tegilis arg Shavesing fable 7-

sil oxane content constant by mxing the PC/PDMS | and .,
Tale 6JIUS a variety of translucencies are avail able

whil e rmaintaining physical properties like |ow

ELBIFRE[RURENS Ms 90 VY& 20047/8PKBPT2  TSAN | Additives | Total |
PCT/ US2004/ 006215 Exjanpl es 10 through 17 were forned sioxane

usi ng| t he conpositions shown (in Table 4. The exanpl es

Wy | eshey @ dhsgussed aboye wpt rostigs ate phpen g
T Tapt Ty TRbtgap- (oot ) Bxgpt e POPOMS 205 | o
FU FOVD 1 FCO FALDE TOAIN AUUTTT VvES 1TUL Al ST T UAAITT
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10 89.65 - - 10 0 0.35 4.5 11 67.24 5.60 16.81 10 O
0.35 4.5 12 44.83 11.21 33.62 10 0 0.35 4.5 13 22.41

wageda7ém 43 10 0 0.35 4.5 14 - 22.41 67. 24 1RCDUS2088H005215

Table 6-P

4.5 15 89.45 - - 10 0.2 0.35 4.5 16 44.73 11.18
33.54 10 0.2 0.35 4.5 17 22.36 67.09 10 0.2 0.3.5 4.5
37 WD 2004/ 076512 PCT/ US2004/ 005215 Nwwwwwwa a
NNOOOOOO N>>>>> MMMpOMOOQ:. /I~A
AOnNO OO MNMV ~--~M O-DD NOO oo N oo
--~O0000NO 09 OMNOPMM O- --i M~t Oo
.-+ NNLNOOOO WO al Mr,: 06 06

mm
PASS

UL%4 5VBat2

Vo0

1.2 mm

rating at

<0
<40

11.0
47.6

11.3
50

11.8

~-10/NI -20{NI -30 |NI-40) D/B | UL %4

14.7
534 | 52.1

23.7
55.8

NI23 [NI10| NIO
25.3
59.1

26.9
62.3

Vicat
108.5
140.9

Haze
92.2
97.4

Transmission
35.5
32.1

Example
18
19
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2004/ 076512 PCT/ US2004/ 005215 Sanples 10 to 14 have a
waenloagsibl end series as sanples 6 to 9, varyi PQI/DF2004605215

inclusion of fire retardant. Sanples 15-17 further

conprise an anti-drip agent. Again the remarkable
Varsa%{iglmg Sonh S REPIMLERRY salil O DS 88MFated B8 ubﬁ@hﬁféteythat by

e conpositions containing an anti drip agent
mixingefistarngl @somlm/Pﬂ)MS chyolpingismyt only the frensmismiors ansbiregte can

PC/ PDVS ¢ nmers, Siti xcel |l en
be el Sonttig Semae efuon o idBBndtyh e Bl ERenC Ot sloxene
canOBé ainbRAsedEXARNR! BfaidBindipd shiilwe I&vels0oieglanfiifgort hﬁd haze.
conpositions shown in Table 6. The exanples were
tested as di scussed above and results are shown in
Table 7. Table 6-P Exanple PC/PDVS 2 PC/PDMS 1 PC
BPADP TSAN Additives Total siloxane 18 67.09 22.36 -
10 0.2 0.35 7.8 19 74.74 24.91 - 0 0 0.35 8.7 39 W
2004/ 076512 PCT/ US2004/ 005215 OVO v v MM~OO '
~hn MNOO Nto tr; o MA"
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00 0-1 «cl, H WWD 2004/076512 PCT/ US2004/ 005215
wW@200plas118 conpared to 17 and sanpl e 19 conpaP€dusmo8005215

denonstrate that by mxing first and second PC/ PDVS

copolynmers not only the transm ssion and haze can be

WHATIISCIAIMEDIEant sil oxane content but additi ona! Iy
the total anmpunt of siloxane can be increased while

mai ntaining simlar |levels of transm ssion and haze.
1. Aqpethpsd SgoupsTios 22 apagtisdpghiyrofspas miwss, themethadVED

tkod for preparing an aromatic
cmﬁ‘ssé#%@g rorq;hte m xture, the nethod conprising the

step of: conbining one'or nore aromatic di hydroxy

comsbinpgume o1 widrd aphasig dite/drex ypdoagounds vlams bﬁésg‘élzé, alphate
.,_ad aqueous .sol vent and an organi c sol vent under )
“al?%%?régfag@%ir’ appeRys el entapd dnorsmac $oRYane URgaT prtsTaciAlgeagtion

corlitidrd WHIR rhARGR; tgllé gi‘t"l{n e fa‘ﬁg@gp&ﬁou%?: YRGS N the

phase transfer ca is présent 1 n an anouht that

is effective for catalyzing a reaction between the

‘wherisiisihe phasgrivinsfaecatalpstos presere imamambunt thiit iy efffectiye for
bgut 105 to out 150 nol e percent .of

éat%ﬁ%ggéﬁgfcﬂggkété@%n ﬁ%dg]&sgene angl %‘16 one or more aromatic dihydroxy

compounds until about 105 to about 150 mole percent of phosgene has been added
based on the total moles of available hydroxy groups of the one or more aromatic

dihydroxy compounds, thus producing an aromatic bischloroformate mixture.

2. The method of claim 1, wherein the pH is maintained in the rarige of from about 6

to about 7.

3. The method of claim 1, further comprising the step of sparging the aromatic
bischloroformate mixture with a sufficient amount of nitrogen to remove any excess

phosgene.

4. The method of claim 1, wherein the chain length of the aromatic bischloroformate

is equal to or greater than 6.

5. A method for making a polycarbonate-polysiloxane copolymer, wherein the
polycarbonate-polysiloxane copolymer comprises from about 0.5% to about 80% by
weight of a hydroxyaryl-terminated polydiorganosiloxane, and wherein the

. hydroxyaryl-terminated polydiorganosiloxane has from about 10 to about 100

diorganosiloxy units, the method comprising the stéps of:

(A) preparing a bischloroformate reaction mixture by combining a first portion of one
or more aromatic dihydroxy compounds with phosgene, a phase transfer catalyst, an
aqueous solvent and an organic solvent under interfacial reaction conditions while

maintéining the pH in the range of from about 3 to about §;

-42 .



based on the total noles of available hydroxy groups

of the one or nore aronmatic dihydroxy conpounds, thus
w@e@donisny an aromati c bi schl or of or mat e m xt ur BCT/RS20041@05215

met hod of claim 1, wherein the pHis maintained in the

range of from about- 6 to about 7. 3. The nethod of

(Brhdadimg 4 porftiontoheli of omommomrymenﬁm@uad @blydfoagMiokilo:ahe to
ormate mxture with a suffici ent

ar o tic. bis 0
the 5‘??8 Hhe Brtye P?b%)eﬁ’ i fgdotal Wo’é%éié)éﬁmlpﬁéégenef 4,
polydierawBLitadnofs acsju?f'idg%n]c amMiR( t%'sgtﬁfg‘ﬁ? ‘?% rgc} ixg ?%a%o?;]ogﬁne

aromatic bischloroformate 1s e
Welght ercoht neiteniefitoin thelfinatjy aesphin}gqmﬂ}hﬁﬂfbh&teﬁﬁﬂyﬁbkmean e
olymer, wherein the polycarbonate-pol ysil oxane
C°p8 Fyner conprises fromabout 0.5%to about 80% by
wei ght of "a hydroxyaryl -term nat ed

(C)F&djtﬁéﬂh@ﬂﬁ@ﬂpﬁf th®¥Ak@re ﬁmal‘ﬂffiﬁrsﬁ B H)eiva]ue in the range of
roxyaryl -term nated pol ydi or gano oxane has nigr om

aboa%ijto abgut & eifsubefon or dum@aftmtdpc@y units, the
nmet hod conprising the steps of: (A) prepari ng a

| o mat m_xt ure corrbl firs
)N R i L STt MO b
the wh¢ br pbasgenetic dihpiase cblh?&@ffdﬁf alﬁﬁﬁﬂbﬁssslolveﬂf‘an@ﬂﬂ&@h’ﬁc
sol vent and an organi ¢ solvent under interfacial.

solye8%ict i on conditions while maintaining the pHin the
range of from about 3 to about 8; -42 WD 2004/076512

(E) Bﬂéﬂﬁ%@%aﬁ@é%%dd{u éoggyﬂrgg%ﬂgp%iq%%g i eﬁi &rg?{;}os&logane

droxyaryl -teérm nate anosi
andf(asglmmatmgilhydrow eongfoufrduntilthe tetaharhdumt bbthelone or more

TR AT RN T I NN S—

pol Ribpeh S¥ilgRiHRHak B¥@Rideiel ght percent requirements in
the finally resulting pol ycarbonate-pol ysil oxane

copolynmer; (C) adjusting the pH of the m xture forward
(F) jaHowingyepgionttp ogouy antibS9 ppmies lasanfeesisiual oberaford@tes gemain;
about 14 either before, or during after step (B); (D

G%ﬁ;};{%&%@ltl i of the repmmining
(©) SRRy o bR A QRN (T fhoYWrol ConlSHRE B4
chainstopper, a co-phosgenation catalyst and combination thereof, to the resulting

mixture of (F); and

1

(H) adding a sufficient amount of phosgene to the resulting mixture of (G), while
maintaining a pH of about 9 to about 12, to complete a reaction to form the

polycarbonate-polysiloxane copolymer.

6. The method of claim 5, wherein the concentration of biscloroformate in step (A) is
" from about 0.05 to 0.3 M. '

7. The method of claim 5, further comprising the steps of sparging the resuliing
mixtures of steps (A) and (H) with a sufficient amount of nitrogen to remove any

excess phosgene.
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the one or nore aromatic di hydroxy conpounds, an
aqueous solvent and an organic solvent; (E)

wopisonAll y repeating the addition of PCT/US2004/005215
hydr oxyaryl -term nat ed pol ydi or ganosi | oxane and/ or
aromati ¢ di hydroxy conpound until the total anount of

8. ThEnRARIYT IR ﬁﬁrﬂfeﬁaémﬁnﬁh@mrs@epyofqﬁmﬁﬁgdﬁd i@a@ni@g%
added and all of the hydroxyaryl-teim nated

B resplting golycgbnnaitpokvaiiexana sopdpmenavwed (H)F) al | owi ng
reaction to occur until 50 ppmor less of residual
0. gg or 9&% ?%%Ene ﬁoméf% H{%g'sne H@?aﬁh%lggi?c aftoBfer to the

mlﬁhwdﬁt@qur a co-phosgenati on catal yst and
conmbi nation.thereof, to the resulting mxture of (F);
ng a suffl ci ent_ anpunt of phosgene to the

: d
10.?%%%1(112?1193 "i%:cl?ﬂrl]r Sewherepndfe pafycponggipalvsllonang capqlimst has
fm@h@g&&ht %Otoraa@%tlslﬁby Wi S%‘Iﬁ@HPA il dro e[rylaféhhﬂl@teeho form

yca onat e- pol 'y oxane co
polméibt’gmiosﬁoxahal m 5, wherein the concentration of

bi scl orofornate in step (A is fromabout 0.05 to 0.3

7. Th h th t he .
1. o0 Rl gy Srrir b arh ot e T Sler o mpiaingd
mtﬁé‘?adgé%f‘ﬂohha‘tﬁmﬁ@ft(fé%u?m anount of nitrogen to renove
any excess phosgene. -43 WD 2004/076512

PCT/ US2004/ 005215 8. The nmethod of e¢laim?7, furt her
12.c Bhpmicdiod T chim S, wheisin tha dirstyoritpneafd totad mapwtg)fﬁhﬂeone or

ol BB 5RO ALY L0 SRADND e

‘ step of adding a chainstopper to the mxture of step
13. (Me mbﬂlod'blfelalimﬁhwﬂenafn thk ﬁrmpﬁrtlomhﬁ‘reetbtal tleunt of the one or

mogeogy%cr{%r E aﬂjdt {ox SI l v aaaa@g g]P s?%g {Te)rls Qﬁaosut ZOK/ toa gl?tUStO%

hydr oxyaryl -term nated pol ydi or ganosi | oxane. 11. The

14."ehd9Ri1R0 oFlcRiiNSo whRe! Bk PH ManhHithrd dfatdp & W &lj@fed to a
step (A). is mainfained in the range of from about 6 .
valugingthe mangg .of about 10.5 to about 11.5.

15. The method of claim 5, wherein the pH range of step (C) is maintained fora

period of about 5 to 30 minutes.

16. The method of claim 5, wherein in step (F), the reaction is allowed to occur for

sufficient time such that less than 1 ppm of residual chloroformates remain.

17. The method of claim 5, wherein in step (F), the reaction is not allowed to occur
- for a time sufficient such that hydrolysis begins to occur such that the molecular

weight of the polycarbonate-polysiloxane copolymer is reduced.

18. The method of claim 5, wherein the pH of the mixture of step (H) is adjusted to a

value in the range of about 10.5 to about 11.5.
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12. The method of claim5, wherein the first portion

of a total anount of the one or nore aromatic
walrdwygairesxy conpounds added in step (A) is aboupC1/032000005215
& “about” 99% " * 13.~ The 'met hod of claim5, wherein the

first portion of a total anobunt of the one or nore

X
5 AL 548) DU A0 o e o

hazelvelueibalowhabopHl @ff. t he nmi xture of step (C) is adj usted
to a value in the range of about 10.5 to about 11.5.

. Th od of claim5 th :
20. PhemeBpd oL e fe wherd o TR Prolt Gy R S BRAECR, 0
repfesaué@ﬁythﬂe@ou&bﬁxgﬁ%mgl of .claim5, wherein in step,
(F), the reaction is allowed to occur for sufficient
3t| me such that less than 1 ppm of residual . :
(R°®K et of ormates remain. 17. The method of claims, ,
wherein in step (F), the reaction is not allowed to

wh r%cﬁ} isa Rntlr Eé.lg@?edsﬁé&'tﬁé X (ﬁl{ﬁ exteﬂf"tcr(] IX)da'H%h%%uz)f Qs

0 occur such that ecu the
n1t11©géry618¢1hxspﬂair&s faad Ksis Iadmhrgen onpm#-@ﬁ? rgrow, Mé]dwdé 'ds hydogen,
The met hod of clalm§ wherein the pH of the mxture .
a Cots) dkulerown o 2 Cudp @M &PWo a value in the range of
about 10.5 to about 11:5. -44 WD 2004/076512

21 Fﬁl:e[é fglgﬁ'%@zyf QR b9, wﬂ@remﬂﬁ@pﬁ%%"ﬁ%ﬂsf@f cARAIGHR S, wher ei n

car bonat eZ pol ysi | oxane copol ymer has a haze
metipitributybnowomibouthldrGlosa0.  The net hod of clai m 5,
wher ei n the phase transfer catalyst is a chemical -

5 R O PR MG B

0.1 1o 4 ﬂ%l%'r&}dﬁv@fe&h@ sne & thére adrhatRgdihy@oxpbasphordsadded in
and X is a hal ogen or an --OR4 group, where R4 is
step¢f-ogen, a C(1._8) alkyl group or a C(6_18) aryl
group. 21: The nethod of claim 20, wherein the phase

¢ SR b3t Addedle
23. &F}?ﬁ{e S%%Edlﬁé?éwﬁgr : %mé’ut“m gwﬁvé\ldlswer el n rt heaggrmunt °
0.26% amel% relasfeto thaomd qrsnoradidadatlcsdlhydl oxy compounds added in

step (A).

- 24. The method of claim 5, wherein one of the one or more aromatic dihydroxy

compounds is bisphenol A.

1

25. The method of claim 5, wherein one of the one or more aromatic dihydroxy
compounds is 1,3-BHPM, 2,8-BHPM, or.a combination of 1,3-BHPM and 2,8-
' ‘BHPM.

26. The method of claim 5, wherein the one or more aromatic dihydroxy conipounds

is a combination of bisphenol A and BPL

27. The method of claim 5, wherein the organic solvent is a chlorinated aliphatic

hydrocarbon.
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0.1 %to 4 nol%relative to the one or nore aromatic

di hydroxy conpounds added in step (A). 23. The nethod
wo@Rooghaism 5, wherein the anount of phase transPE&r/US2004/005215

catal yst added is 0.25%to 2 nol%relative to the one

or nore aromatic di hydroxy conpounds added in step
28.( e n@ftiod DFGITR LA PQIR&%inCth@ tifoRnatél gfé@{aﬁc (ﬁg&rogérbt)ﬁ Fs one

or ‘nmoré aromati c di hydroxy conpoun I'S "br sphenol A.
meRfylentlehlomgiehod of claim5, wherein one of the one or

nmore aromati c di hydroxy conpounds is 1, 3-BHPM ' ‘

2,8-BHPM. ar, .a conbination.of 1,3-BHPM and' 2, 8-
298 etpd O%H@HH&W are&’ghgﬁléﬁiwg?ry- : ]é‘TattF%{]he_ one or
polg_@Fo AbQIREIE cHh Py oy ARPRVRAHout 80 BiofQMBEINAL 1RRs Of

I sphenol A and BPI. 27. The method of claimb5,

wherein the organic solvent is a chlorinated aliphatic.
30.nYhe wethod i claim s, wherrgolydyres1d-tpaotingsd polyddogmpsiloxzge is

The. . net hod.of ¢laim.2 erejn the chlorinated
 PRPRIREOTE ik an e e BURLD) cne el or i do. 29 The

met hod of claimb5, wherein the hydroxyaryl-term nated

pol ydi or ganosi | oxane conprises from about 20 to about

60 di organosil oxy units. 30. The nmethod of claimb5,

wher ei n hydroxyaryl -term nated pol ydi organosi | oxane is

a phengl -si |l oxane inclyded within the formula: OH 4R2

R? p
_E:l'
ll

R= Ok R IIF R BARZ where each R may be the sane
OrR -’F‘) @rri?‘ TR @ ed fromthe group of

radi Cat’'s coRsl.sting hydrogen, hal ogen, C(1_8)

al koxy, C(1.8) alkyl and C(6_13) aryl, RL is a C(2_3)

. divalent aliphatic radical, R2 is selected fromthe
whegrpacloR ragy bethesemepn difrentendisaietasted from the group of radicals

consisting of hydrogen, halogen, C(;.s) alkoxy, C(i.s) alkyl and C.13) aryl, Rlisa Ceas)
divalent aliphatic radical, R? is selected from the same or different C(1-13) monovalent

organic radicals, and n is an integer equal to 1 to 1000 inclusive.

31. The method of claim 5, wherein the hydroxyaryl-terminated

polydiorganosiloxane is a 2-allylphenol-terminated polydimethylsiloxane.

32. The method of claim 5, wherein the hydroxyaryl-terminated
polydiorganosiloxane is a (2-methoxy-4-allylphenol)-terminated

1

polydimethylsiloxane.

33. The method of claim 32, wherein the block length of the (2-methoxy-4-
‘ allylphenol)-terminated polydimethylsiloxane has an average of 40 to 60

- dimethylsiloxy units.

34. The method of claim'5, wherein the chainstopper is a monohydroxy aromatic

compound.
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organic radicals, and n is an integer equal to 1 to

1000 inclusive. 31. The nethod of claimb5, wherein the
whyanoxepar yl -t erm nated pol ydi or ganosi | oxane PGI/ES2004/005215
« 2-all yt phenol -terninated pol ydi net hyl si |l oxane. 32.

The nethod of claimb5, wherein the

35.?39% ORI clBh Bal heidin RO oAb A B0 AlobRiR BmpSurl is

I Y1Phenol ) -t er m nat ed

" phgmol, ypebutglphgicdj p-ourrayﬂ@her&’k, ocT¥ighamet, modylphersll airrmm ®@#bination of
wherein the block Iength of the (2-methoxy-4-

thes§-| y| phenol ) -t er mi nat ed pol ydi net hyl si | oxane has an

average of 40 to 60 dinethylsiloxy units. 34. The

36.MBhORR U oFlcif 55 whehe! e RolphesgonalidtbéRNPais b ferary amine
nonohydr oxy, aromati ¢ conpound. -46 WO 2004/ 07651

~ or PUTPIYSRD04/ 005215 35. The nethod of claim 34, wherein
t he m)nohydroxy aromati ¢ conmpound i s phenol,

p- . .

Ry e L R T
nmet hod of cI aim5, wherein the co-phosgenation

38 c@hahydiodiof chihe, Whafeyn thiipoBycatbonatepobysilexere.copdlymehhas a

hod of clajim 36 rein the tertia am ne_ i

My P%@P Pt HE00s AopHo ks E?laf:ﬁf%ﬂatmémr%- t e

rarfh ebl%rtﬂio%@@'@a@'okma@t&@p@wmr has a Mw of from

out 13,000 to about 50, 000 Based on pol ycar bonat e

standards. The range maybe 18,000 to 28,000 or 21, 000

391 8heBeded.of SBmTh evherstiththe chéindeéngthvoBthewhamatiobisdkoroformate

th of the tic bischloroformate of step
Of% [{‘]) Sgagaslltof)f)grc??tebﬁ'gﬂ er than 6. 40. The nethod of
claim®6, further conprising the additional step of

40 C@‘H@hié'thw of clapgl 6/ fethencdfiptidigg the additional step of combining a
ycar bonat e- pol ysi | oxane copol yne t hus produci ng a
polbm@h with the palycarhenaigpolyeilaypne F%%@er sty pregiacing a blend.
conprising the additional step of conbining a

41. The method of claim 8, further comprising the additional step of combining a
polymer with the polycarbonate-polysiloxane copolymer, thus producing a blend.

42. The method of claim 8, further comprising the additional step of combining
polycarbonate with the polycarbonate-polysiloxane copolymer, thus producing a
blend.

43. A polycarbonate-polysiloxane copolymer prepared according to the method of

claim 8.

. 44. The polycarbonate-polysiloxane copolymer of claim 43, wherein the

polycarbonate-polysiloxane copolymer has a maximum haze value of 10%.

45. The polycarbonate-polysiloxane copolymer of claim 43, wherein the
polycarbonate-polysiloxane copolymer has a Mw of about 13,000 to 50,000.
Preferably, the Mw is 18,000 to 28,000 and preferably 21,000 to 25,000.
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pol ymer with the pol ycarbonat e-pol ysi | oxane copol yner,

t hus producing a blend. 42. The nethod of claimS8,
wo eoottlomisizonpri sing the additional step of conPCTUSZP04/005215
¢ *pol ycarbonate wi'th~ttte. pol ycar bonat e- pol ysi | oxane

copol ynmer, thus producing a blend. 43. A

o AL RARORE PRI RO ARt Y a5 e
polyrathtmatehsipdilex pad aopblymenhes £ Dpolf whart 140°C bainored 3,
wherein the pol ycarbonate-pol ysil oxane copol yner has

a_maxi mum haze value of 10% 45., Th L
47, RO A R YT I CoRO Vs AT P T3 vt
lafd- i JERLRARR hEs ROMYEBOLOIANS a6AR ALY whidht of
pol AR il RAMIEALIANS bs BORHOLONANG aBC IS T
a hyiBp:000ylttern2iga@d Pobdibrganesibyxabé.y 21, 000 to 25, 000. -47
WD 2004/ 076512 PCT/ US2004/ 005215 46. The ,
| ycar bonat e- pal i | oxane, copol r of ¢laimi43,
48. L hemtyerrpatesphysl b PG oL i af wherdinthe ® 1

hydPoxhar@itedinted 68 opganbEilxand domptigs from about 20 to about 60

- pol'ycar bonat e- pol ysi [ oxane copol yner of clai m 43,
diorganeselony URds. pol ycar bonat e- pol ysi | oxane copol yner has

fromabout 1 %to about 15%y wei ght of a
-t er i I Qr ighoxAne:, #8. The
9. YRRl SR IR, AR M P ERRR s BpEm A0
polyduel@iate-pdigsiloxynk coppbymydr-wasmpreastdadsing bisphenol A and from
aboggll ¥(S%1Qﬂugo 4 iﬁ%lﬁgx Q)%ﬁ#%ﬂ?l&)h%?eoi)r%a&)%% %glgrﬂgorgza(%lotsi Qx%gg Hgving
. the\?ﬂm%%@eﬁ‘%‘%? pol ysi | oxane copol ynmer of claim 43,
erelh the polycarbonate-pol ysil oxane copol yner was

1ﬁrepared usi ng bi sphenol A and from about 1 tog about
CH{9 ( 2- met hoxy- 4- al | yl phenol ) - capped OCH;

ydior ganosi | oxane ?vi ny thef fol |l owi ng uct ure:
_ HO /_4i- 9.S5i- P - er @ e oH
<pol ¥3| I o>l<ane copo |yrrer as a of from
n

and wherein the polycarbonate-polysiloxane copolymer has a Mw of from a‘pout
18,000 to about 28,000.

50. The polycarbonate-polysiloxane copolymer of claim 43, wherein the

polycarbonate-polysiloxane copolymer comprises about 5% by weight of a

hydroxyaryl-terminated polydiorganosiloxane and has a Mw of about 21,000 to about
25,000.

. 51. The polycarbonate-polysiloxane copolymer of claim 43, wherein the
_ polycarbonate-polysiloxane copolymer further comprises a sufficient amount of acid
stabilizer to at least partly stabilize the haze of the polycarbonate-polysiloxane

copolymer when it is dwell molded at 620° F for 10 minutes.
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18,000 to about 28,000. 50. The

pol ycar bonat e- pol ysi | oxane copol yner of claim 43,
wob@neres1t he pol ycar bonat e- pol ysi | oxane copol ROEDS2004/005215

conpri ses about 5% by wei ght of a

hydr oxyaryl -t erni nat ed pol ydi or ganosi | oxane and has a

1
52 19% ﬁﬁong?%éggﬁgg%ﬁgggﬂghcop&ﬁ?%%?l%% g%&%ﬁgf
polyhmbenatembb/sﬂcpxahy capddpmert forthet genprimestess thap éDyppnr
éther canprlses a sufficient amount of acid .
%Scp BIAOP 28 to at least partly stabilize the haze of
t he - poI ycar bonat e- pol ysi | oxane copolyner when it is

d
Sty A e ot

~clagsl3Pecar bonat e- pol ysi | oxane copol ymer of cl ai m 51,
wherein the polycarbonate-pol ysil oxane copol ymer

4L BRI pBATBI 36511635 /18050 BB Bosphor ous actd.

rbona oxane copol'ymer prepared
accordlng to the nethod of claim39. 54. A bl end
55pThdbtead odckhan didnghdreinttheblerd hada hiizeclahierof4éks titdm. abbbe
bl end of claim 54, wherein the blend has a haze val ue
106? | ess than about 10% 56. The bl end of claim 54,
- wherein the blend conprises polycarbonate-polysil oxane

56C TREbYNR of RIa8A 8L whiteAThEBRHA Eoﬁgﬁgés(ﬂogﬂ rbtoﬁatﬁf&}’}l'sﬂgxane
by wei ght, from about 0.5%to0 out

copaymer pnesgan osdn aneund sufificesé toatrbyide (by@veughmﬁ@mmyout 0.5% to

SRR R R R

present in an anmount sufficient to provide by weight,

57f Maebaha wf clith Bl Wheraidakié bRAYCOMpH s\l yeatanasigodysabeane
58. A blend produced according to the nmethod of claim

copelymsppresgié iharesraowt seifisiant Beproyide byiveigiHetromaheutiha’odo
ab&ﬁzz%%/@% ffiﬁycﬂgrglaﬁés%o;(%n about . 10%

58. A blend pfoduced according to the method of claim 42.

59. The blend of claim 58, wherein the blénd has a haze value of less than about
10%.

60." The blend of claim 58, wherein the blend comprises polycarbonate;polysiloxane
copolymer present in an amount sufficient to provide by weight, from about 0.5% to

about 80% of polydiorganosiloxane. Preferably, 0.5 to 40%? by weight.

- 61. The blend of claim 58, wherein the blend comprises polycarbonate-polysiloxane
copolymer present in'an amount sufficient to provide by weight, from about 0.5% to

about 20% of polydiorganosiloxane.

62. The blend of claim 58, wherein the blend comprises by weight about 70%

polycarbonate-polysiloxane copolymer and about 30% polycarbonate.
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60. - The blend of claim58, wherein the blend
conpri ses pol ycar bonat e- pol ysi | oxane copol yner
w@e@gentsii n an anount sufficient to provi de byP@EUSIW4/005215
fromabout 0.5%to about 80% of pol ydi organosi | oxane.
Preferably, 0.5 to 40% by weight. 61. The bl end of
63.Ciraé Blend of ¥RA 62 Nwhedsin ThERENE At SSifprises a phosphlte stab1hzer
ol ycar bonat e- pol ysi | oxane copolyner present
aneaAnmengfchlosindhit t o provi de by wei ght, fron1about
0.5%to about 20% of polydiorganosiloxane. 62. The

bl,e I the bl end conprises by S
64. Aﬂbﬂ}((%tg)% @%ﬁbxm}e cog?@gf%f%m%fl%l | oxane copol ynmer
and about 30@6po|ycarbonate -49 WD 2004/ 076512
bisPEhoUSX00ddiB0 215 63. The bl end of claim 62, wherein
the blend further- conprises a phosphite stabilizer
one

col orants,
po}ﬁgﬁ"ﬁ?%aélf’ﬁg’r’fé?%s P hsiean éesé Q%I%@P% @ﬁﬁﬁ si ng:
pol?ﬂ%?é’a%@gﬂoxp‘né H@)\iﬁit% are d%ﬁt n@(%ﬁf)gédq() gi?%?f ]!t)(ﬂgﬁeleganosﬂoxane

Subunits, wherein less t 1'% o
mﬁw@ﬁydlorgan05|loxane subunits are directly coupled to
anot her pol ydi organosi | oxane subunit. 65. The

S A R e R -

subRhit®h&¥e DR Rhgth®8 6 of BFeaRQ! ycar bonat e- pol ysi | oxane
copol ymer of claim64, wherein the.

charbonate ponS|onane copol yner has a haze val ue
66. oThqm)a/@ﬁf pnagespolgsiloxneconslyeeird shamdpwihgisin Brane

R R R S T g e

when bl ended with a- pol ycarbonate produces a. bl end
67.t ib¢ poigsarbortetezpolysilaxend hﬁiolj'lﬁeﬂ o shimitsn whbeirhthz eopellymer

has%lg%ps’ﬁ@gpgﬁ Xgogllﬁaﬁsg@d-r\%ﬁé é: ?«{pké)) yr}r?ér%v}Pe%l bxien e a&)e
polpSdr¥ERAOARBE S RY R thA4BRe e h‘ﬁ?@@dﬁ(@ﬁlﬁt WaSss REARBE Boze value

usi ng bi'sphenol ‘A and from about to about 10% of a
of thg copalimmgy - 4- al | yl phenol ) - capped poI ydi or ganosi | oxane

68. The polycarbonate-polysiloxane copolymer of claim 66, wherein the

- polycarbonate-polysiloxane copolymer was prepared using bisphenol A and from
about 1 to about 10% of a (2-methoxy-4-allylphenol)-capped polydiorganosil‘oxane
having the following structure: |

CH;0 OCH,

v HO@V S:i—O‘ES:oi— OEI’—‘ %lw_@‘OH
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having the follow ng structure: CH3O OCH3 HO/ Si-O
Si-OSi OH n -50 WD 2004/ 076512 PCT/ US2004/ 005215

waea4ohsiei n t he pol ycar bonat e- pol ysi | oxane copol/yamn4/005215
has a Mv of from about 18,000 to about 28,000. 69. The
pol ycar bonat e- pol ysi | oxane copol yner of clai m 66,

and’WEér@inrihé G c@%%@@%&?ﬁﬁxﬁn@@é%%@ & MARI'BOREAbout

. rlsesaout 5% by wei ght of a .
18 ﬂ%ﬁoc@byu-’fr%ﬂ 0QCer ni nat ed pol ydi or ganosi | oxane and has a
Mv of about 21,000 to about 25,000. 70. The

o0, B AR B PSR BR aRe BBl ey
polyeurbdirare- F@wfdx%co@ommbnﬁoas@@bui 5%%% tdme or
nore colorants. 71. The polycar bonat e- pol ysi | oxane

- hydesgyp@rylgmmigated pg],yflﬁowno a¢ and has a Mw of about 21,000 to about

ycar bonat e- pol ysi | . oxane copol yner is prepared
’according to the nmethod" of claim 8. 72. The
pol ycar bonat e- pol ysi | oxane copol ynmer of cl ai m 66,

70. V\ﬂmlmlycaﬂmmatqqmlymhxhxmmipe}mrm blaﬁh&ﬁﬁwhe'pﬁnl thaer is

t hod of I 8. A
polgcfaglﬁ ger}e)(gﬁ% éa rrequ)i:gmplc‘)lsesca orsnphlte stablllzer and

ond &R ChRRALE- POI yS| I oxane copolynmer of claim65 with
. a polyner. 74. A blend produced by conbining the

ol ycar bonat e- pol ysi | oxane copol yner of claim®66 with
71 aTlpﬁ)qumbon’AE-pQ&Y&ﬂOém@ opobimesr @ f blpin 6ﬁbwh¢mgl thene

o R R O R SRS MR 4B o e o

8. pol ycarbonat e- pol ysi | oxane copol yner of

72. The polycarbonate-polysiloxane copolymer of claim 66, wherein the
polycarbonate-polysiloxane copolymer is prepared according to the method of claim
8. | | |

73. A blend produced by combining the polycarbonate-polysiloxane copolymer of

1

claim 65 with a polymer.

74. A blend produced by combining the polycarbonate-polysiloxane copolymer of
claim 66 with a polymer.

75. A blend produced by combining the polycarbonate-polysiloxane copolymer of

claim 66 with polycarbonate.

~76. - A blend produced by combining the polycarbonate-polysiloxane copolymer of

claim 64 with polycarbonate.
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claim64 with polycarbonate. -51 WD 2004/076512
PCT/ US2004/ 005215 77. The blend of claim 75, wherein

W b@4podsyrar bonat e- pol ysi | oxane copol ynmer was PQI/EREN€S5215
usi ng bi sphenol A and from about 1 to.about 10% of a
(2-met hoxy-4- al |l yl phenol)-capped pol ydi or ganosi | oxane

77.ake bignd bfclhie] ¥5)whiegeif 3 1 ,
Si-0Si [\ o4 3 n and d\/\&;}dgf’% non@{é% %anéﬂp\)l}/meﬁ Y

PrepyEey Bsipg Bﬁﬁh@ﬂbél apdli frasn abeutd dp ebgutei0%hesa - MI?kyT# om
bI d
ol Ao ictrRingdRe IRtk EMeni yrer mA

conpri ses about 5% by wei ght of a
CHyfQIr oxyaryl -t er ni nat ed poI ydi or ganosi | oxane andcHjas a

Mv ¥ bout 21, 00 © 25,000. 79. The_bl/end of
HOCLZ o1 i 5 co r| ses by v#i. 70% of
ane copo e p—OH

polycarbonate 80 ! bl e |cla|m79
conprising a phosphlte stablllzer and one or nore
colorants. 81. The pol ycar bonat e- pol ysi | oxane
andowlendin Mm&paiﬁcadbcmatn—ﬁcﬂysﬂuxem@wpoll}lm&r ha$ a Mvtx; of from about

C pol ysi | oxane copol ynmer further conprises ,
18Jﬁ8¥%a§w§%&?ﬁﬁppn] phosphorous acid, to at |east partly .
stabilize the haze of the blend when it is dwell

78. MHedehdddt BARFTS. Yherdh {He%ly%ﬁrboﬁgte-p%b%héﬁﬁfé C%B&pﬁi

formed fromthe pol ycarbodnate- pol ysi ["'oxane co
conyyisgy ahiomt SBPY weghtwfaageekyartehandted ptﬂgtdrbrgmomlmxane and

has &l lai haped article fornmed from
asgr%\g&g)gl%/%lgr bdra}jg#(g?b%%zsﬁO@Xane copol ymer of claim 43.
85. A shaped artlcle formsd fromthe blend of claim

79. She blend of claim 75, wherein the blend comprises by weight 70% of

. polycarbonate-polysiloxane copolymer and 30% of polycarbonate.

80. The blend of claim 79, further comprising a phosphite stabilizer and one or more

colorants.

81. The polycarbonate-polysiloxane cépolymer of claim 80, wherein the
polycarbonate-polysiloxane copolymer further comprises less than 50 ppm
phosphorous acid, to at least partly stabilize the haze of the blend when it is dwell
molded at 620°F for 10 minutes.

82. A shaped article formed from the polycarbonate-polysiloxane copolymer of claim -
© 39,

83. A shaped article formed from the blend of claim 49.

84. A shaped article formed from the polycarbonate-polysiloxane copolymer of claim
43,

85. A shaped article formed from the blend of claim 54.
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-52 WD 2004/ 076512 PCT/ US2004/ 005215 86. A shaped
article forned fromthe pol ycarbonat e-pol ysi | oxane
weopalyiser of claim 66. 87. A shaped articl e POF/D&I04/005215
fromthe blend of claim74. 88. A -nethod for nmaking
pol ycarbonat e- pol ysi | oxane copol ynmer, whi ch net hod
86. cARpiped @ficlé@jormed lonNgie @omcﬁl%%ﬁeif)@lmﬂb)&in@&oﬁ&ymer of claim
aronmatic di hydroxy conpound, watef, ‘an organic
66. sol vent 'and phosgene in the presence of a phase
transfer catal yst and the -absence of a

87-°&%ﬂﬁagﬁf@é{%§e&§’oﬂl %ﬁﬁole%'olf%l ﬂﬂdmng suffici ent

guantities o I'ntain H between 3 and 8

to form bi schl oroformate oI i gomer mixture; b) adding
38.t4 mdﬂmdﬁosmkmgqﬁ)brcaﬂioeamlpo@aﬂaxmc)opuhyﬁleﬂ which method
hydr oxyaryl -term nated pol ydi organosi | oxane and
Jqﬁsstl ng the pH (bef.ore or after said addition) by
base addition to a range of from 10 to 14; c) adding

a s Ceadinguaniiining cBmpfisitb Ay %&fféﬁc@l’i‘ﬁﬁb‘f‘}dcor@oﬁhl WP %n

the pol ynerization reaction to proceed for
orgayi¢ sqlvgrd grd phosgersindbe presenshiobn @haﬂeﬁmn&fet eamllysu amdlthass

for L uff en
absé&%%{ ?-&Bﬁlg%ﬁ%t ca&aef%st X?Flﬁqg 1,51§|s9 }Qn‘;[g arﬁfﬁm ﬁgbaée to
maintaii ﬂl’lﬁ@HﬂWVee’ﬂBiarai $ & forRMyscBIBreRmAt: ofi Qmeﬂmli%&% ene
to conplete the reaction and adjusting the pH to 9-11.
89.. A net hod for nmaking a pol ycarbonat e- pol,ysi | oxane
copdl ifﬁg’rg to\flpg schlerofRsmateeliggmes auxiyrenhydragyaryl-terminated
1
POl NI el a3 ind FR0H @R OGNS BRaRRATOY fype
addl{ﬁlnw‘gemgatof&opi—ﬂ(bfo l‘4~om 3to 8inthe presence of a
phase transfer catalyst and the absence of a
natlon cat form.a chl orof ornate and
sub e‘%ﬁ 4]7¢ ?r@a%qapﬁby%tlaﬁ CHf“Xq‘TP’SF BIBPHEde with a
hydr oxyaryl -t er m nat ed pol ydi or ganosi | oxane. - 53 WD
20@/ M66AMZtheedl ydeHad6Raddan to proceed for a time sufficient to

reduce the chloroformate level to less than 50 ppm but for a time insufficient to cause

- con

substantial hydrolysis of the polymer;
e) adding a chainstopper and a tertiary amine;
f) adding phosgene to complete the reaction and adjusting the pH to 9-11.

89. A method for making a polycarbonate-polysiloxane copolymer, which method
comprises preparing bischloroformates by reaction together an aromatic dihydroxyl

. compound, water, an organic solvent and phosgeng: at a pH of from 3 to 8 in the
presence of a phase transfer catalyst and the absence of a co-phosgenation catalyst, to
form a chloroformate and subsequently reacting said chloroformate with a

hydroxyaryl-terminated polydiorganosiloxane.



90. The nethod of claim89, wherein the nolar ratio of

chl orof ormat e endgroups to phenolic and endgroups on
W b@4hysibxyaryl term nated pol ydi organosi | oxaPeT/US2004/00521S

greater than 4. 91.7The nmethod of claim90, wherein

the molar ratio is greater than 10. 92. The nethod of
90.cTThé meﬂxbld o\ﬁ/ma.gﬁisa, Wh@fe?ﬂhélfnoﬂa?trﬁﬁb bﬁc}fi&r%ﬁirlﬁ%get rfég@ggl ﬁsg to

93.. A pol ycarbonat e-pol ysi | oxane copol yne nprisi
phepglie ﬁ%ff ertﬂ\éw@s @@rth@]é%rogﬁéﬁtmﬁ@ﬁ@(aﬁﬂlyﬂwrmﬂmctaad1s

| ¥dh ar ganosi | oxane has from about 10 to about 60
i'organosil oxy units, the average chain | ength of the.
aromatic bischloroformate is 6 dr greater, and haze
91.vEhamethed b skirh WawWhEeindHe mbhe ratio is greater than 10.

pol ycar bonat e- pol ysi | oxane copol ymer of clai m 93,

erei he haze val ue, i | ess than 5. 95. A blend of
2.2 ed?’g‘%@a{l Bgﬁlﬁfr’ésﬁo\ﬁi&ﬁ@w Flogﬁ‘iaatiorﬂé greater than 30.
pol ycar bonat e- pol ysi | oxane copol yner of claim 94

93. WA QbBicArbbhifte HRBRI YIRS yeS SorhfiinPmonfer units derived

from hydroxyaryl-terminated polydiorganosiloxane has from about 10 to about 60

gre

diorganosiloxy units, the average chain length of the aromatic bischloroformate is 6 or

greater, and haze value is less than 10.

94. The polycarbonate-polysiloxane copolymer of claim 93, wherein the haze value is

less than 5.

95._ A blend of a polycarbonate homopolymer and the polycarbonate-polysiloxane

copolymer of claim 94 wherein the haze value is less than 5.
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