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. (54 HOD FOR QUENCHI NG RESI DUAL CATALYST I N THE
Lﬁ%l (O\I ) %&%&%@E\fﬁéﬁw FROIRALLY S QNSOREBRESEMRTRI by
reaction in a nelt of a diary[ carbonate and a di hydric phenol in the

presence of a basnet §gbitabid.
BACKGROUND OF THE INVENTION

This application relates to the finishing of polycarbonate using a melt process,
and in particular to a method for quenching residual catalyst used in the
polycarbonate-forming reaction.

Aromatic polycarbonates are useful in a great many applications because of
their desirable physical- properties, including strength and optical clarity.
There are three processes known for the production of aromatic
polycarbonates, which are illustrated in Fig. 1. The conventional interfacial
‘process and the phosgene-based melt process start with the reaction of
phosgene with carbon 'monoxide. The “no phosgene” melt process was
developed fo eliminate the use of highly toxic phosgene in the reaction
process. |

Both types of melt processes make use of a diaryl carbonate such as diphenyi
carbonate (DPC) as an intermediate, which is poiyme;'ized with a dihydric
phenol such as bisphenol A (BPA) in the presence of an alkaline catalyst to
form a polycarbonate in accordance with the general reaction shown in Fig. 2.
This polycarbonate may be extruded or othenmse processed, and may be
combined with additives such as dyes and UV stabilizers. In many cases,
however, the presence of residual catalyst has a detrimental effect on the
quaiity of the product, leading to poor color, molecular weight or rheological
properties. Residual catalyst may also interact with additives, detracting from
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I s-quenched to reduce the | evel of residual catalyst by conbining the

pol ycarbonate with a powder-free quenchi ng conposition. Th8epigmbeciior
conposition contains an acidic quencher, such as an alkyl tosylate, in
anon- powdek, & aiideke - The non-powder carrier may be a liquid or a solid,
for exanple in the formof pellets containing or coated w t hP¢HES¢VECher .
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extruded oro®deRdndusidapscales Jbe, usendf awgrier is needed to maintain the levels of
accuracy required.

Quenching of residual alkaline catalyst has been accomplished commercialiy
using n-butyl p-toluenesuifonic acid (a.k.a. n-butyl tosylate) in a powder
_carrier.  The tosylate acts by direct alkylation of the alkatine catalyst, with
concomitant degradation of the tosyl moiety. A small amounf of liguid
quencher is added to a polycarbonate powder dry blend which also contains
other additives such as heat stabilizers, UV absorbers, and color stabilizers.
Because of the use of a polycarbonate powder, however, this process has the
disadvantage of bringing dust into an otherwise dust-free process. Thus,
there is room for improvement in the process of making polycarbonates using
acidic quenchers. It is an object of the present invention to provide such

improvements.

SUMMARY OF THE INVENTION

The invention provides a method for finishing polycarbonate produced by melt
condensation of a diaryl carbanate and a dihydric phenal in the presence of a
basic catalyst to produce an intermediate polycarbonate composition,
comprising the steps of;



conbined with additives such as dyes and UV stabilizers. In many cases,
however, the presence of residual catalyst has a detri nett @éptefnbec20a@n t he
quality of the product, |eading to poor color, nolecular weight or

rheol ogi cal properties. Residual catalyst may also interact with
additives, detracting froml| 1 9 Septenber 2003 WO 00/56801 PCT/ US00/ 03123
their efficacy. Thus, it is desirable to reduce the |evels of residual
catalyst to mnimze these interactions. Such reduction is referred to as
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i ndustri a| Jhe use of a carrier

accur acy%Fa %%%‘?J%h@&’.' AR R Y Gerd menestearpieariche cat al yst has been
acconpl i shed comercially wusing n-butyl p-toluenesulfonic acid (a.k.a.
n-butyl tosylate) in a powder <carrier. The tosylate acts by direct

al kyl ati Q concom tant degradation of the

of kal ine catalyst, with
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pol ycar beoatpesitiondend dhg dharrghiydi c ' ot her additives such as
heat stabil |é_gir{§[s UV bsoﬁersfﬂgﬁg%ggisgt@nsgggﬁqr&émesponﬁ@@gm ¥dthe use

of a pol JE&Y idugh rasic qaéaketerp,resentsinpﬂwéamrhmiéteepo?iﬁé%‘h%% age .of

bri ngi ngcempbsitiaho 1 =free process. Thus, nere I-s- room for
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alky! tosylate such as n-butyl tosylate as the acidic quencher,

The invention aiso provides a quencher pellet comprising an acidic quencher and
polycarbonate, wherein the acidic quencher is present in an amount of at least 0.01% by

weight.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows three methods for manufacturing polycarbonates: and -

Fig. 2 shows the reaction of a diaryl carbonate and a dihydric phenol to
© preduce a polycarbonate.



i mprovenments. SUVMARY OF THE | NVENTI ON The invention provides a nethod for
fini shing pol ycarbonate produced by nelt condensation of9 Septeinken2003
carbonate and a di hydric phenol in the presence of a basic catalyst to
produce an internedi ate pol ycarbonate conposition, conprising the steps
of ; 2 19 Septenber 2003 (a) conbining the internedi ate pol ycarbonate
conposition with a powder- free quenching conposition conprising an acidic
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| east 0. 01%]1?} Krawn prvder-besesRnPeneNN@RrIGESSDRAW NGS Fig. | shows

three nethods for manufacturing polycarbonates; and Fig. 2 shows the
reaction of._a diar yl carbonate and a di hydric phenol to produce a
pol ycar bon al@e methad of the invention can be employed as a finishing step in the

preparation of polycarbonates where an intermediate polycarbonate
composition is formed from the reaction of a diaryl carbonate and a dihydric
phenol in the presence of a basic catalyst in @ melt. Preparation of
polycarbonate compositions using this basic technique are known in the aft,
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19 Sept enber 2003 DETAI LED DESCRI PTI ON OF THE I NVENTION I n the method of

t he present invention, residual alkaline catalyst present? Septamber 2003

pol ycar bonat e conposition forned fromthe reaction of a diaryl carbonate
and a dihydric phenol is quenched using a non-powder quenching conposition
to providé”goﬂﬁﬁ9karbonate conposition with inproved proper PCERISOOERIZ3
method of the invention thus avoids, problens associated with the

i ntroduction of dust, while providing quenching of residual catalyst with

The ret hot 0P RETHEITETbY Sar BBl et 788 57 ARd<aistg Ao puhich are.

preparation iﬁ&or?@fatédrf@éﬁﬂ%ré@@rﬁ:ean I nt ermedi at e pol ycarbonat e
conposition is formed fromthe reaction of a diaryl carbonate and a

di hydric phenol in the presence of a basic catalyst in a nelt. Preparation
of ~pol ycar bhie @ prafeuer dignd cashenpte s usesinctheembttioguef e inventioni i t he

, 3a 19 0/03123 f le fro U S.
Pat ente Nos TGS arb0te ohiE) AERI AR 1hal be el 18 SAeRe Reeraly
ref erence. \fulyaarbomateser natiodisamdthods Honasyatielis UFedianyit BErbpiabad & the

i nvention i di phegnyl carbonate, other diaryl carbonates may be used to
nmeke speci al Wnpof rcﬁ?"ﬁ%‘ﬁg‘? (r}zomv%wgofsatﬁﬁﬁwdﬂ%&f 5r21§y2ﬁ31e§i,é34)616i ang|

car bonat es Q{mg,};ggwmcﬁgpem' s Nos. 5,210, 268,
5,834,615 and b5, 713, 453 whi ch%@tédn@%ﬂe#o?g{g%} & n by reference. A

preferred dihydric alcohol for use in the method of the present invention
i s bi sphend} Preferred dlihyririo,alcpbolafos atsel is, thie roktintidnef theqereskhs rd@ntion ik S.

Pat ent No. 7 . e Cat al yst.s used jn the nethod of the
present i nvgﬁ%pl?%ﬁofg' f%r?’l H@&‘%%E@g‘g?’d uding {11039%5%‘{ in U-%- Patent No.
5,717,057 may also be used.

Catalysts used in the method of the present invention to form the intermediate

- composition are basic catalysts such as alkali metal or alkaline earth metal
compounds or nitrogen-containing basic compounds which are effective to
catalyze the production of polycarbonates by melt éondensation of the diaryl
carbonate and the dihydric phenol. Any of the known catalysts useful for-this
-purpose may be employed. '

The method of the invention provides a finishing step to reduce or eliminate
residual catalyst in the polycarbonate product in order to minimize detrimental
effects on the properties of the finished product. In accordance with the
invention, this finishing step is accomplished by combining the intermediate
polycarbonate composition with a powder-free quenching composition
comprising an acidic quencher in a non-powder carrier: and processing the
combination of the intermediate polycarbonate composition and the quenching
composition to blend the compasitions and quench residual basic catalyst
present in the intermediate polycarbonate composition.

As used herein the term “acidic quencher” refers to an acid or acid derivative
(for example an ester or a salt of an acid) which is effective to neutralize the
alkaline catalyst used in the polycondensation reaction without generating by-
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conposition are basic catal ysts such as alkali netal or alkaline earth
metal compounds or nitrogen-containing basic conpounds hPeptember 20G3ecti ve
~to catalyze the production of polycarbonates by nelt condensation of the
diaryl carbonate and the di hydric phenol. Any of the known catal ysts
usef ul for-W¥Ri%3638L, hose may be enpl oyed. The method of the PRTAHOMBH3
provides a finishing step to reduce or elimnate residual catalyst in the
pol ycar bohate product in order to mnimze detrinmental effects on the

properti es ioduats WHIES Natha e inysidhl AG6REARACES WroBubh Borjearsdidan. this
finishing step is acconplished by conbining the interned at pol ycar bonat e
conposi t i onSuitatie My inelugle thesnidiir-egniadnipe scidio compounds stisgjosed aci di ¢
guencher in : er kv ; 0CeSSI the conbination of the

i nt er nedi at ggpg?{%crg?'\lgghgfﬁ%%os?ﬁ%ﬂgén%cﬁﬁe& 7y @@M{)&qy@tﬁﬁ' to

bl end the cpanioslatlyonsbutpld tosigateh Mbgichsalofbasidiz cieticnets MRYSERL iba t he

I nternedi ate B‘%Ié%car bonate conposition. As used herein the term™acidic

quencher" r@&fn fo an acid or acid derivative (for exanple an ester or a
salt of an acid) which is effective to neutralize the alkaline catalyst

used in thanRetigt eRteEMehoss HRaale ith | : it
Sept enber 2003 WO 00/ 56801 PCT/ usooﬁ%%%mzt3%’??38@’?’?%?%%&8?@9%@0“

physi cal pribgtis fembitedwihube iptannesiaie malycarbSuteatdrapasitieniial s liguidl ude

the sul fur- Wl LG s, disclosed in US Patent No..

5,717, 057. %@k@ggﬁgg@ﬁqﬁ‘%ﬁ@ﬂéﬂg 4 33@‘2@‘%{‘8@1 apd 2 t"qH%'r*r eAESFar | y
n-butyl tospHeatiquidMtatrier should dei gihe whiem GonitsiZERy th B@idke qURRBhEY 8Ad | N 2
first embodi nent. of tPe iyn\{en_t ion, the powder-free %uenchl.n_g_ conmposi ti on
that is corf¥RRJISwitselT selbie B, thegPalyeapminger bOnRieferedpliguidi carries ia

Li’i(l’:]:"l: gr | qUEHIEHYIBHe COSMBRAEE. ONORRYFPhid gl "CarRBrAWHIES RN ShindSy iRilhgul d
anisole, melted DPC, foluene, mixtures of DPC and anisole, melted
pentaerythrito! tetrastearate (PETS), and giycerol monostearate (GMS). The
liquid powder-free quenching composition may also contain additional
additives, including UV stabilizers, heat stabilizers -and the like which are
added to enhance the properties of the final product. Such additives may
aiso be added separately from the quencher, and additive-containing powdérs

may be c_ompacted to provide a completely powder-free process.

The liquid powder-free guenching composition is combined with molten
polycarbonate and mixed, for example using an extruder, to disperse the
quenching composition thoroughly. The iquid powder-free quenching
composition can be added directly to the poiycondensation product, or to
remeited polycarbonate pellets which have been formed as an intermediate in
the manufacturing process.

In a second embodiment of the invention, solid masterbatch peilets containing
the acidic quencher are utilized for introduction of the acidic quencher to the
polycarbonate. These masteratch quencher peﬂéts may be formed by pre-
compounding a mixture of polycarbonate, the acidic quencher, and optionally
other desired additives, and forming peliets.
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The liquid carrier should be one which solubilizes the acidic quencher and
which is itself soluble in the polycarbonate. A preferretd Beppenteca0dd er is
propyl ene carbonate. Qher liquid carriers which can be utilized include
ani sole, nelted DPC, toluene, mxtures of DPC and anisole, nelted
pent aer yt hWQ 4/5¢88% r ast earat e (PETS), and gl ycerol nonost ear REB/US@NB)I23 The
| i qui d powder free quenching conposition may al so contain additional
additives; including UV stabilizers, heat stabilizers and the |ike which

he final product. Such additives

are added t@g_enhan he properties of

may al so beﬂé%ldjé%nggﬁétpﬁl ﬁsyﬁTaryoﬁFSPhQGCftGé’HEHeW CRmPatdnDt a vrolyeatbanateng
powders maypded&omaatirest [ I ee ocess, The
liquid povvdge -free quenghicﬂéboggﬁgz)@ﬁhi@o%&@sa ﬁﬁ%ﬁg%ﬁe&%l {rgfpese 0

pol ycar bonat@sgfd the Reidlic fluenelxemis dispeiseg withiexa rpotearbomatei saekse THee

hi ly. . The, Li,qui d .powder - f hi ‘
donpos ton S0AE, uetben (GBYIRSH, od JRirhked BCARRRY et  BaubeiEte of o
renel ted polpodysdrbordte pelWwisich Wnbghaf@vgbézﬁ@n OffOéa'P[é %ﬁeﬁ@hépttﬂsrr%%ieﬁte in
0

t he manuf acturi.na p{ ocess. In a second enbodi nent t he 1 nvention, solid
mast er bat ch PRVl sIncgiteer rasR, thenauearehBrcpeliaia sy baraddad Idireetly ftorthe

I ntroductio i CH cher -t te. These steratch
quencher pe{blog{cgn ?g;@ﬁﬂééh g’rﬂ?rde{g'qb;&g?e@@%%ﬁjoaﬁhﬁ@og%?ﬁaﬁeﬂ%s ich have
pol ycar bonatbeentfhenediasi an mtemediate mntieapanofaatiring pideess detd §Gencher

ddi ti , ) .pel.lets. 19 Septenber, 2003 WO Q0/ 56801
b Usoor 03 BeterTaMBE ik s oy b HRs5aIecn GaVRDFReA Uss. sodgaes farg a
pol ycar bonagaﬁamwggpwst@r b cbr%gﬁf 3in0kAfort.he Agd d%'iq“’%?néipe‘{}h' %rpﬁtl'% ‘.

pellets. In_these two cases, 'the acidic quencher is sper sed
pol ycar bonat€onipeiatsd iThthe pelletscisyselested toaprovide the desired!wsmduhn ofoat ed

pellets, i guenbfdr 'S, Hom about 3 to 5 ppm) to the polycarbonate composition,
when the pellets are added at an industrially reasonable rate to the
polycarbonate to be finished. In general, this means that the peilets will
include at least 0.01 % by weight of the acidic quencher, and preferably at
legst 0.1% by weight of the acidic quencher.

As described in the exémples below, test runs were made comparing powder-
free liquid quencher compositions and pellet quencher compositions with
powdered quencher compositions. To evaluate the efficiency of quenching.
the reactivity between polycarbonate and a UV absorber (Cyasorb 5411,
supplied by Cytec) was measured. Since this UV absorber has a reactive OH
group, it can react in.the presence of residual catalyst with the polycarbonate
backbone. The amount of this reaction which occurs can be determined by
measuring the UV absorbance due to the UV absorber, and is directly
proportional to.the amount of residual catalyst. Quantitatively, the amount of
reaction can be expressed as |

%UV Retention=



pol ycarbonate to which a surface coating of acidic quencher has been
applied. In either case, the quencher pellets can be addElSeptesmber 000 t he
pol ycondensati on product, or to renelted pol ycarbonate pellets which have

been for nﬁ%ﬁﬁa@&ﬂ{ nternmedi ate in the manufacturing process. The quencher
pellets formed in this way can be prepared in advance of usePCHY§O¥®US form

a separate aspect of the present invention. The anount of quencher
i ncorporated in the pellets is selected to provide the desired anount of

quencher (Legam i;mm.;@%gvé carbonat e conpasitjon,
when t he pelqetg are a eddg?ﬁgrn§i it 5??8’%??"?’% I ep%&tgdtng erdull
pol ycar bonat kydrofpsis) xn1@hed. I n general, this neans that the pellets will

- include at least 0.01 % by wei ght of the acidic quencher, and preferably at

|l east 0.1 % 2 gt .,of e acidi c, quencher. As described in the exanples
bel ow, test 'ﬁ%’uen‘;l‘ﬁ retn?eaé‘i\pcr& Ot JoGueeten r 8 geperal &léretantion for

conposi t i onurapenphkd ehattviens kepsa8 | ' neher,
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Ve ol AP el oot posn s 10 i opasty 1 o0)
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anount of r MI catal yst. Quantitatively, the amount of reaction can be
expressed. as %)V Retention= 6 19 Septenber 2003 WO 00/56801 PCT/ US00/ 03123

(Amount det dtiacidvahfion i AN beekihas 'deRBHHER Wath SRSt (e Toillihg,

hydrol ysis) x 100,
non-limiting examples.

EXAMPLE 1

Experiments on the introduction of acidic quencher using a liquid carrier were
performed on a large scale JSW co-rotation twin screw extruder 160 mm at
300C, with a screw speed of 200 rpm and a throughput of 5300 kg/hr. A
polycarbonate powder masterbatch was prepared containing 0.1wt % heat
stabilizer and 0.3 wt % of a UV absorber (Cyasorb 5411). compacted, and
introduced into the extruder via a side feeder. Five samples were run, a
controt sample in which no quencher was added, a reference sample in which
n-butyl tosylate quencher was added as part of the powder masterbatch, and
three samples in accordance with the invention in which the n-butyl tosylate
was added as a 4% solution in propylene carbonate at a rate of between 0.5
and 1.0 kg/hr.  The quencher solution was introduced in the extruder before
the side feeder via a nozzle.

The resuits of these experiments are summarized in Table 1. As shown, tﬁe
efficiency of quenching using the method of the invention is comparable to the
reference sampie.
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EXAMPLE 2

Solid polycarbonate pellets containing acidic quencher were prepared in the

three ways for eval

uation.

Precompounded quencher masterbatch pellets (MB1) were prepared by dry

blending of mixture of 100 parts polycarbonate powder and 0.3 parts n-butyl

tosylate in a Hensphei biender for a few minutes. The dry blended mixture

was then compounded in a Leitritz co-rotative fwin screw extruder 34 mm at

270C, 250 mm and 15 kgthr.

No vacuum was applied during the

coempounding to avoid volatiiization of the quencher After compounding, dry,

transparent and natural pellets were obtained, and no processing issues were

experienced. Analysis of the pellets by HPLC determined that they contained

1950 pprm n-butyl tosylate and 400 ppm of patoiuehe sulfonic acid (also active

as a quencher) which was formed from hydrolysis and thermal decomposition

of the n-butyl ester.,
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Solid polycarbonate pellets containing acidic quencher were prepared in the
three ways for eval uation. Preconpounded quencher masterbatch pellets (MBl)
wer e prepalEyoussselry bl endi ng of mixture of 100 parts pol yceebusersizponwder
and 0.3 parts n-butyl tosylate in a Henschel blender for a few mnutes.
The dry blended m xture was then conpounded in a Leitritz co-rotative twin

t 4 at, .2 250 rpm and 15 kqg/hr, No vacuum was applied
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dry blending a m xture of 98 parts pol ycarbonate pow , .
pe%t aeryt hr Pe[r[gth Pgt"ﬁa{E‘%aPEfr §p igrsed)asaadulricant to minimize heat generation by

friction. Formulations containing 1.5 parts PETS were difficult to compact but
acceptable. Formulations cohtaining less than 1 part PETS could not be
compacted in this apparatus. Analysis of n-butyl tosylate in the MB2
compacted pellets was done by HPLC, and indicated levels of 2990 ppm with
excellent consistency {Std. Deviation = 46).

Coated pellets (MB3) were prepared in a 150 liter Nauta-Hosokawa conic
blender. 90 kg of polycarbonate pellets were introduced into the blender at
room temperature and pre-blended for 5 minutés at 300 rpm. While
maintaining the blending, 270 gr of n-butyl tosylate (0.3 wt % of the total PC
weight) were then air sprayed into the pellets over a period of 2 minutes,
creating a mist in the space over the top of the peliets. Blending' continued for
10 minutes, during which time the quencher was absorbed by the pellets and
the mist disappeared. The resulting pellets were dry, slightly hazy, and have
the characteristic odor of the butyl tosylate. HPLC ‘analysis indicated an
average amount of quencher as 2500 ppm, suggesting some guencher
accumuiation on the wall of the blender.

EXAMPLE 3

The peliets prepared in Example 2 were tested for their ability to quench
residuat catalyst in polycarbonate formulations. Experiments were performed
on a large scale in a JSW co-rotative twin screw extruder 160 mm, at 300C
with a screw speed 200 rpm and a throughput of 5300 kg/hr. A
polycarbonate powder masterbatch was prepared containing 0.1wt % heat
stabilizer and 0.3 wt % of a UV absorber (Cyasorb 5411) and introduced into
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parts of n-butyl tosylate. The dry bl ended m xture was conpacted in a UMl
conpactor having a die dianeter of 3 nmand a | ength of 1PSeptemberd®003y/ hr .
The ' knife was adjusted to obtain regular white cylinders with an average
|l ength of 12 nm PETS is used as a lubricant to mnimze heat generation by
friction. PYPRUF@EPL! ons containing 1.5 parts PETS were diffi cecousoo/exepact
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The results are summarized in Table 2. As shown, the efficiency of
quenching using the method of the invention is comparable to the reference

sample.

TABLE 2

Sample Quencher %UV Retention
Controi none 45

Reference 3.6 ppm Powder 79

MB1 (pre-compounded) | 3.6 ppm pellet 77

MB2 (compacted) 3.6 ppm pellet 78

MB3 (coated) 3.6 ppm pellet _ '81

EXAMPLE 4



19 Septenber 2003 WO 00/56801 PCT/ US00/ 03323 the extruder via a side

feeder. Five sanples were run, a control sanple in whictP Bepigmbech@d3 was
.added, a reference sanple in which n-butyl tosylate quencher was added as
part of t he powder masterbatch, and three sanples in accordance with the

i nvention iWOWYEEA!the UV absorber n- butyl tosylate was add&ETIUS0Re31Ret s,
The quantity of each type of pellet added was adjusted to end up with 3.6
ppm quencher (n-butyl tosylate, or n-butyl tosylate plus p- toluene

sul foni c aci Vgpaqefbrﬁ{métm,Snglgcp@@gl \Fvére 'B}gpg,%ld %OMHQ td rthéofﬂéiﬁ&l Vi a

a separated feeder In the side feeder. pur pose of exanple was to
eval uat e thedesctribﬂcbmyEmmplﬁean@ﬁdﬁBt@ mroﬂ'@rs quennglngheb:I!QOMeerSfdt@é

guencher- of the inven 10 a c er

addi tive bl eﬁa@’yéﬁ%"hhﬂ@&afbr?“ég%%&&”?@%&Mﬁ'ﬁ‘%ﬁu@ (G5 A REY BBS Ul 1 s
are sunmmari zpstative Tali ecréw Astradeonat 300C elithi gisersy sﬁeedqureasdrlrpﬂr uﬁdrsg the
met hod of the invention is conparable to the reference sanple. TAB
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PCT/ US00/ 031g&nshereviala $ide fegddri ons of pellets were prepared according to
t he met hod

The neat resin composition used in the trial was 97.7% polycarbonate powder,
2% release agent, 0.3% quencher. The amount of masterbatch used, with
respect to polycarbonate was 0.11%.

1X3 refers to polycarbonate grades covering a viscosity range from 1v=0.355
to 0.53 dl/g, which contain a specific additive package used for application
which require stabilization for ultraviolet radiation. The composition used in
the trial was 0.79% release agent, 39.62% heat stabilizer, 59.46% UV
stabilizer. and 0.13% quencher. The amount of masterbatch -used, with
respect to polycarbonate was 0.26%. LS2 refers to polycarbonate
. grades used in lenses and similar application. The composition used in the
trial was 0.79% release agent, 18.85% heat stabilizer A, 4.7% heat stabilizer
B, 70.83% UV stabilizer, 4.7% hydrolytic stabilizer and 0.09% quencher. The
amount of masterbatch used, with respéct to polycarbonate was 0.43%.

Measurement of quenching efficiency was conducted by mean of the standard
UV retention test for sampies 3, 4 and 5 (those containing UV stabilizer).
Viscosity build up in a time sweep rheociogy test (300C, 10 rad/s, 1 hour) was
used for samples 1 and 2 for those which do not contain UV stabilizer. As can
be seen in Table 3, the resulting pellets exhibited a good quenching efficiency
as compared to reference quenched material, fully- validating our invention.

. Table 3

11



described in Exanple 2 and tested for their quenching ability of residual
catal ysts in pol ycarbonate. Experinments were perfornmed ot® aefbmiver IR co-
‘rotative twin screw extruder, at 300C with a screw speed of 250 rpmand a
t hroughput rate of 500 kg/h. Three different fornul ati ons of conpacted
mast er bat cW&s00(5680dt , 1X3 and LS2) were prepared and i ntrodugatkisdossifze
extruder via a side feeder. The neat resin conposition used in the trial
was 97. 7% pol ycar bonat e powder, 2% release agent, 0.3% quencher. The
anount of masterbatch used, with respect to pofycarbonate was 0.11 % 1X3
refers to pol§&farMeieriad grades coverirngVaetensonsity range ViseapityV=-0Buil@> to
0. 53 dug, ich contain a specific additive package used for application
whi ch require: stabilization for ultraviolet radiation.. The conposition
used in the trial was 0.79%rel ease- agent, 39.62% heat stabilizer, 59.46%
UV stabiliz%r. and 0.13% gyencher. The amount of masterbatch.used, with
respect to pol ycarbonate was 0.26% LS2 refers to pol ycarbonate grades
used in lens s‘agg fsim'la application. The conposition used in the trial
was 0.79% rel ease“HGEFiCE (LWeBSHEPeat stabilizer(-A 4.7% heat st@bilizer B,
70.83% UV stabilizer, 4. 7% hydrolytic stabilizer and 0.09% quencher. The
amount of mgst er hasstariviged 1 Cﬂehﬂ respect to poI% arbonate was @.43%

Measur enent of quenchi ng efficiéncy was conduct by nean of the standard
W retention test for sanples 3, 4 and 5 (those containing UV stabilizer).
Viscosity build up in a tine sweep Theol ogy test (300C, 10 rad/s, 1 hour)
was used for sanples | and 2 for those which do not contain UV stabilizer.
As can be en i esul ting pell exhi bited a gopod .
guenchi ng e??i ci Er?g%%wgg @Sﬁﬁé‘?‘%‘f) to refer enceeéqienched mat er i '?, fully

val idating our invention. Table-3 11 19 Septenber 2003
_ 4 Masterbatch 2 (1X3) 98 )

5  Masterbatch 3 (LS2) 92 )



WO 00/ 56801PCT/ USO0/ 03123" Test Material UV retention, Vi scositybuild- up,

| Ref erence (quenched) (-)10 2Masterbatch 1 (neat)(-)9 3Ret®September 2003
(quenched) 85(-) 4Masterbatch 2 (1X3)99(-) 5Masterbatch 3 (LS2)92(-) 12 19
Sept enber 2003 WHAT IS CLAIMED IS: 9 . A nethod for finishing polycarbonate

produced by, ' ' elt of a. diaryl carbonate and a dihydric
phenol in tM@ﬁgfiggﬂﬂén%nggEasic catal yst to produce an internediate
pol ycar bonat e conposition, conprising the steps of (a) conbining the,

‘internmedi ate pol ycar ban FRORiL A | re=fr quenchin
conposi ti on conprisi ng g%%]acf:q)di c d%@ﬁ@fgﬂéaﬁbgna%%%%‘gﬁyc%ﬁ%? ,"q\ﬁner ein
sai d carri emejtsofea |digiyl ¢adzmaterandr aidihydrie phenvioh el prbseRBEt & HHLel

pell ets, saj LLu jer selected fromthe group consisting of:
propyl ene g%ér%%%%g&,cbréﬁpé%laéw frpedaty ﬁﬁ@ﬁ?&%‘g@fﬁo@?@sﬁl@muéﬂ@pnmm ures
of di phenythecte¢gwofit e and ani sole, nelted pentaerythritol tetrastearate

and gl ycerol nonostearate; and (b) processing the conbination of the
i nt ermedi at e pol ycarbonate copposition and the quenching conposition to

bl end the conpositio -)anocoraa@m_thesir\ywe%t@i ®olesbgnatepcesposition t he

| it er modi augitpaIBHIRIERARAS BueATRY EbirRRitioh coHifiéThl M adlic drnbr e ®' "
non-powder carrier, wherein said carrier is a liquid carrier or in the form of solid
masterbatch pellets, said liquid carrier selected from the group consisting of:
propylene carbonate, anisole, melted diphenyl carbonate, toluene, mixtures of
diphenyl carbonate and anisole, melted pentaerythritol tetrastearate and glycerol

monostearate; and

(b) processing the combination of the intermediate polycarbonate
c;omposition and the quenching composition to biend the compositions and
quench residual basic catalyst present in the intermediate polycarbonate

" composition.

2. The method of claim 1, wherein the non-powder carrier is a
liquid. ' ‘

3. The_ method of claim 2, wherein the acidic quencher is an alkyl
tosylate. |

4, The method of claim 3, wherein the alkyl tosylate is n-butyi
tosylate.

5. The method of claim 4, wherein the fiquid carrier is propylene
carbonate.

6. The method of claim 5, wherein the quenching composition

contains about 4% n-butyl tosylate and 96% propylene carbonate.

7. ‘The method of claim 1, wherein the non-powder carrier is a solid
polycarbonate pellet.



liquid. 3. The nmethod of claim2, wherein the acidic quencher is an al kyl
tosylate. 4. The nethod of claim 3, wherein the al kyl totdySettembsr 2odsut yl
tosylate. 5. The nethod of claim4, wherein the liquid carrier is propylene
carbonate. 6. The nethod of claim5, wherein the quenching conposition

cont ai ns alombosskdem- butyl tosylate and 96% propyl ene car bonag@réaosbts

met hod of claim 1, wherein the non-powder carrier is a solid polycarbonate
pellet. 13 19 Septenber 2003 WD 00/56801 PCT/US00/ 03123 8. The net hod of
claim7, wherein the solid polycarbonate pellet is a pellet formed by

pre- conpoundi ng &l ycaifizometieocaticiaine 7asvidreinthensdiigr poiPcarbbaatebbmst i9f

claim 8, wherei he acjdic quencher.is an alkyl tosylate. 10. The nethod
of claimao, W@éﬁm%@w@-ﬁom@naw F?@Y‘Fﬁfbeﬁﬁe and ¥1a agidic quenchies. net hod
of claim?7, wherein the solid poiycarbonate pellet is a pellet forned by

conpacting a mxigure GhePOetficeel BRMEI DRSS D dcidle quahbiiCi r
12. The nmethod of claim 11, wherein the acidic quencheﬁulégbrg%rc‘gﬂ%@%w

tosyl ate. 130sYid8- et hod of claim 12, wherein the al kyl tosylate is n-butyl
tosylate. 14. The nmethod of claim7, wherein the acidic quencher is coated

10.  The method of claim 8, wherein the alkyl tosylate is n-butyl
tosylate,

11, The method of claim 7, wherein the solid polycarbonate pellet is
a peliet formed by compacting a mixture of powdered polycarbonate and the
acidic quencher.

12. The method of claim 11, wherein the acidic quencher is an alkyl
tosylate.

13. The method of claim 12, wherein the alkyl tosylate'is n-butyl
tosylate.

14.  The method of claim 7, wherein the acidic quencher is coated
onto the surface of a solid polycarbonate pellet.

15.  The method of claim 14, wherein the acidic quencher is an alky!
tosylate.

16.  The methed of claim 15, wherein the alkyl tosylate is n-buty!
tosylate.

17. A quencher pellet comprising an acidic quencher and
polycarbonate, wherein the acidic quencher is present in an amount of at least
0.01% by weight.

18.  The quencher pellet of claim 17, wherein the acidic quencher is
present in an amount of at least 0.1% by weight.



onto the surface of a solid polycarbonate pellet. 15. The nethod of claim
14, wherein the acidic quencher is an alkyl tosylate. 1 Seapiemiver 2B of
claim 15, wherein the alkyl tosylate is n-butyl tosylate. 17. A quencher

pellet ' an acidi c quencher and polycarbonate, wherein 6;313

acidic qué{g@ﬁ@?&sﬂg present in an anmobunt of at |east 0.01 OOW(?I ?% 18.
The quencher pellet of claim 17, wherein the acidic quencher is present in
an amount of at least 0.1 % by weight. 14 19 Septenber 2003 WO 00/ 56801

PCT/ US00/ 03123 19.19The Tinee hepeldiiet oPEl L€ h c. dic
B e oy o oo e Al e eher fa o

quencher is _.disper the oI ycar bonat e
claim 19, MQPQPEF%CE‘Q({QH t3?%3 réﬁi €t s an al kyl tosylate. 21. The.
guencher pellet of claim 20, vvherel n the alkyl tosylate is n- butyl

tosylate. 22. Thez2quengigrqis rel t he CI di c quencher
is disposed in a Iayer a1 ghgi gr‘?tgclr)ﬂg?m %ﬁfeéf‘ ??C‘ SlugneRenisr

pell et of cl an glkybtospiateei n the acidic quencher is an alkyl tosylate. 24.
The quencher pellet of claim23, wherein the alkyl tosylate is n- butyl

tosylate. 15 21. The quencher peilet of claim 20, wherein the alkyl tosylate is n-
butyl tosylate,

22.  The quencher pellet of claim 18, wherein the acidic quencher is
disposed in a layer at the exterior of the pellet.

23.  The quencher pellet of claim 22, wherein the acidic quencher is
an alkyl tosylate.

24.  The quencher pellet of claim 23, wherein the alkyl tosylate is n-
butyi tosylate. '





