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Polycarbonate produced by melt condensation of a diaryl carbonate and a dihydric phenol in the presence of a basic catalyst to
produce an intermediate polycarbonate comtposition is finished by quenching with both an alkyl tosylate quencher and phospherous acid,
The efficiency of quenching can be measured by UV retention. Suprisingly, although phosphorous acid alene has no impact on the UV
retention, the combination of alkyl tosylate quenchers and phosphorous acid provides a significant improvement over the use of the atkyl
tosylate quencher alone. Thus, the method of the invention permits a reduction in the amount of alkyl tosylate quencher used, and can
achieve superior results which cannot be achieved even by increasing the alkyl tosylate levels,




METHOD FOR QUENCHI NG OF PCOLYCARBONATE AND COVPCOSI TI ONS PREPARED THEREBY
CROSS REFERENCE TO RELATED PATENTS None STATEMENT REGARDI NG FEDERALLY
SPONSORED RESEARCH Not appl i cabl e. BACKGROUND OF THE | NVEN¥| Xyerhgs 2003
application relates to the finishing of polycarbonate using a nelt process,
and in particular to a nethod for quenching residual catalyst used in the
pol ycarbonate-form ng reaction, and the products forned by this reaction.
Aromati c pol ycarbonates are useful in-a great many applications because of
5 their desirable physical properties, including strength and optical
clarity. There are three processes known for the production of aromatic
pol ycarbonates, which are illustrated in Fig. 1. The conventi onal
interfacial process and the phosgene-based nelt process start with the
reacti on of phosgene with carbon nonoxi de. The "no phosgene” nelt process

was devel oped to el i imPOD FORWEENCHINGWOF POKYCARBONATE AN in the

reaction process. Both types of nelt processes nmake use of a

di aryl carbonate such as di ghREYOSEITONEPREPRRED FEEREBYL er nedi ate, whi ch
is polynerized with a dihydric phenol such as bisphenol A (BPA) in the

presence of an al kaline catalyst to forma 12 Novenber 2003 -2
pol ycarbonate in accordance with the general reaction shown in Fig. 2. This

pol ycar ba r T%Pﬁg i processed, and may be conbi ned
W th addﬁﬁb%%@@d@@ﬁ% SI'[&-Q%]??ISZEI‘ s. In many cases, however,
the presence of residual catalyst has a detrinental effect on the quality
of the productyop&adi ng to poor

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH

Not applicable.

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, and the products formed by this reaction.

Aromatic polycarbonates are useful in a great many applications because of
5 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 to eliminate the use of highly toxic phosgene

10 in the reaction process.

Both types of melt processes make use of a diarylcarbonate such as
diphenylcarbonate (DPC) as an intermediate, which is polymerized with a dihydric
phenol such as bisphenol A (BPA) in the presence of an alkaline catalyst to form a



col or, nol ecul ar weight or theol ogical properties. Residual catalyst may
also interact wth additives, detracting fromtheir efficacy. Thus, it is
desirable to reduce the levels of residual catalyst to nm nenickemnbdessos

i nteractions. Such reduction is referred to as "quenching."” Comonly
assigned US Patent No. 5,606,007, which is incorporated herein by 10
reference, discloses the use of acidic _gonpounds to quench residual

al kalinity. The acid conpounds tested are shown to produce pol ycarbonates
with inproved heat and water resistance, and | ow yell owness indices. An

[ t [ ' . catal yst whi I, t di tl

i os cod T aena Berab Pt efn T e h e oty absor ber s 1o
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than 4 ppmare utilized. A though this anmount Is sna corresponds to
appr oxi madditiyesisuchras<lyes and Hostehilizens. brmemy casks,doerevbe theytesdhce shoul d be
necessarfyr t.‘g‘gﬂelﬁt&{a%ze ‘?I |. of [h Caﬁ,@ﬁ st _used. Neverthel ess, despite the
excess of YU ERBYSt hEAqEmepta 9@'&‘10 ef thgpgodist.yleading trepawrback bone
stillsg o ' L 4 b AlLqt ion. Furthernore, it
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pol ycar bonat e, once a threshold has_ been reached. Thus, there renmains a
need for CATSFURLERAtAIYF! tgFainERIZA these interaetions| |Sach meduction iymferraditoals mor e
effectiveglyen(:ﬁg%,ees the interaction of UV absorbers with polycarbonate. It
woul d be desiraBle to provide such a nethod. 25 It would further be
desirable to provide finished pol ycarbonate conpositions wth high W
retention val @emmontygesign@blUs Pathntblol 5,696,002, WaETRicorfdPRed Ren RY OF

THE | NVENTI ON Tgese and ot her qbjects of the invention are provided by a
met &Y f Byterence, discloses the use of acidic compounds to quench residual alkalinity. The

acid compounds tested are shown to produce polycarbonates with improved heat and

water resistance, and low yellowness indices. An important consequence of residual
alkaline catalyst which is not directly addressed by this patent is the base-catalyzed
coupling of UV absorbers to the polycarbonate backbone. Normally, amounts of

15 liquid quencher of less than 4 ppm are utilized. Although this amount is small, it
corresponds to approximately 4 times the theoretical amount of quencher which
should be necessary to neutralize all of the catalyst used. Nevertheless, despite the
excess of quencher, reaction between UV absorber and polycarbonate backbone still
occurs, impairing the efficiency of UV protection, Furthermore, it does not appear

20 that the addition of more quencher has any significant effect on the levels of reaction
between the UV absorber and the polycarbonate once a threshold has been reached.
Thus, there remains a need for a method for quenching residual alkaline catalyst

which more effectively reduces the interaction of UV absorbers with potycarbonate.
It would be desirable to provide such a method.

25 It would further be desirable to provide finished polycarbonate compositions
with high UV retention values and good color stability,



fini shing pol ycarbonate produced by nelt condensation of a diaryl carbonate
and a di hydric phenol in the presence of a basic catal yst to groggc§ 8n

i nternmedi ate 5 pol ycarbonate conposition, conprising the st pg'%W1 X ? 3
conbining the internedi ate pol ycarbonate conposition with an al kyl

tosyl ate quencher and phosphorous acid; and (b) processing the conbination
of the internedi ate polycarbonate conpbsition and the quenchers
conposition to blend the conbi nati on and quench to residual basic catalyst
present in the internedi ate pol ycarbonate conposition. The efficiency of
quenchi nGUMMARYBEIHEINWENNON:t enti on. Surprisingly, although
phosphorous acid al one has no inpact on the UV retention, the conbination

of alkyl tosylate quenchers an hosphor ous aci rovi des signi ficant
o ovarent _ odkhest Rl SWELoBRECt RGUE RO Sl HOR G B ATBAGE Be. “Thus. 1 he
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t osyl atefmﬂ%ﬁ%ﬁéﬁ%g%%gﬁ%gﬁd@:#?g&g su%gﬁho&r’ﬁ‘?lgglj?%?ki tfgﬁd?annot be
achi eved ichehBIGhaRe prtgerice®f alblsit cambypl wiproliweamsinteBRbdRteDESCRI PTI ON OF
THE DRAWNGS Fi'g. 1 shows three nethods for manufacturing polycarbonates;
and Fi g.polycathonetetdemposiion; epmprising Hiegteps ©8r bonat e and a di hydri c phenol
to produce a polycarbonate. DETAILED DESCRI PTION OF THE | NVENTION 20 In

t he nethod of the present | | on: ' L0 t esent in
a pol ycar boné?g co?%'ﬁ"ﬁgtﬁg(f@%ﬁn%@ ?%gﬁyg#g&?%%gﬁg%%éé aﬁhi%grwlcar bonat e
and a di hygdnie qpbshel adplspRedasiatiaj #d an al kyl tosylate and phosphorous

acid to provide a polycarbonate conposition with inproved properties. The

met hod of the invention 12 Novenber 2003 -4 can be enployed as a finishing
step in the pr(bpar aproeessisi the Fombinghermekiyic ipferacdipte polycarbonate

composition and the quenchers composition to biend the combination and quench

10  residual basic catalyst present in the intermediate polycarbonate composition. The
efficiency of quenching can be measured by UV retention. Surprisingly, although
phosphorous acid alone has no impact on the UV retention, the combination of alkyl
tosylate quenchers and phosphorous acid provides a significant improvement over the
use of the alkyl tosylate quencher alone. Thus, the method of the invention permits a

15  reduction in the amount of alkyl tosylate guencher used, and can achieve superior

results which cannot be achieved even by increasing the alkyl tosylate levels.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows three methods for manufacturing polycarbonates; and

Fig. 2 shows the reaction of a diarylcarbonate and a dihydric phenol to

produce a polycarbonate.
DETAILED DESCRIPTION OF THE INVENTION

20 In the method of the present invention, residual alkaline catalyst present in a
polycarbonate composition formed from the reaction of a diaryl carbonate and a
dihydric phenol is quenched using an alkyl tosylate and phosphorous acid to provide a

polycarbonate composition with improved properties. The method of the invention



I nt er medi at e pol ycarbonate conposition is formed fromthe reaction of a
diaryl carbonate and a di hydric phenol in the presence of a basic catalyst
inanelt. Preparation of polycarbonate conpositions using2tihenbasbeos
techni que are known in 5 the art, for exanple from US Patents Nos.
5,717,057, 5,606,007 and 5, 319,066 which are incorporated herein by
reference. Wiile a preferred diaryl ca4bonate for use in the nmethod of the
i nvention is diphenyl carbonate, other diaryl carbonates nay be used to
make specialty polycarbonates. Various nethods for synthesis of diaryl

‘car bonakesbaemployedns affmishing stminpthe pfeparatids ohates whefel fh 268,
5,834,615 and 5, 713,453 which are incorporated herein by reference. A

preferr @&e@mW}ﬁP pelysathonate compogisien isformed fsmn the resctiohefprdiaght | nvent i on

bi | | cl.udi h d us
pat ent _ Rroonate 35 Sitilarl SHERRYf ¥ G80GI8 e a st ol 2l he ot nod of
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catal ysts such as al’kali netal "or alkaline earth conmpounds or

ni t rbgemmhfm mangalda&sntUSd:tmtmhies Wil 1G04, é,é@ﬁfomtanues 310,058t whixEe t he
producti on carbqnates by nelt condensation of the di aryl carbonate
and theafﬁlﬁﬁRfPPg“ B OYAR r?ﬂ‘%t he known catal ysts useful for this purpose
may be enployed. 20 The nethod of the invention provides a finishing step

to reduce or vehildh B%fﬁredtﬁﬁfﬂ@ﬁlboﬁ:ﬁé ik th 'ﬁxéxﬂ@thgﬁlol‘ﬂﬁerlg %}ﬁ{oﬁegr oduct i n

order to mnimze detrinental effects on the properties finished
pr oduct dlphnn}dczubodan,a&hwdm-ﬂ Mbmatanna}obe ubdi t® mikespstialtg Step is

acconplished, b d| at e _pol ycarbonate conposition with
an al kyP°15’6§'§’P wﬁ&ﬂﬂaﬂ% ‘EF‘S ahdiapl Gavesrtaganekmon®, umbi nat i on

]%gﬂg%gig RO &1 tosyl ate and
phospholr?ou acl ée%igﬁ{oﬁgﬁg%@%%s; ti oh‘gslsg% ﬂleiri% Wég%d’ﬂ basi c
cat al ysincprpessad herein bysefereti@s nedi at e pol ycar bonat e conposition.

A preferred dihydric alcohol for use in the method of the present invention is
bisphenol A. Other dihydric alcohols, including those listed in US Patent No.
5,717,057 may also be used.

15 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 condensation of the diaryl carbonate and the dihydric

phenol. Any of the known catalysts useful for this purpose may be empioyed.

20 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 an alky! tosylate and phosphorous acid; and processing the

25  combination of the intermediate polycarbonate composition and the alkyl tosylate and
phosphorous acid to biend the compositions and quench residual basic catalyst present

in the intermediate poiycarbonate composition.



12 Novenber 2003 -5 The al kyl tosylate and the phosphorous acid nmay be -

I ntroduced directly into the polycarbonate product of a base-catal yzed
pol ycondensation. Alternatively, the internedi ate pol ycar bthabenpeouo:
may be pelletized, and then renelted, for exanple in an extruder, for
conpoundi ng with the quenchers. The anmount of al kyl tosylate 5 added wi ||
depend on the anount of alkaline catalyst used in the original reaction.
For comon comercial levels of catalyst, a suitable |level of n-butyl
tosyl ate quencher is between | and 7 ppm preferably between 2 and 5 ppm

The al kyl tosyl ate quencher nay_ be conbined w th .the, polycarbonate
condensationMﬂOSY#t%ﬂ@d%F@@M?uﬂmngh’eéan d\éﬁﬁ‘é)tgx%?lt, t he
al kyl tosylate to is ¢ [ A p : iippal |y
cont ai HWCQHWE’?%% mﬁr}{%ps ﬁﬁ)r%\é Eaégl ?‘?bée@?&g%%g%t%nf ogucegl%’otﬁgh a side
feed of ; t%ﬁﬁ&&%ﬁfcmbbﬂat@ piGienthay beipelletidul and then adrhyited, dydxaimpié s
conbined wth a I'tduid carrier, for exanple F{‘Ll)xmpyl ene_carbonate, and

L2 T

i nj ect egn hmeetridee, footorapopuiingwith dhragee e iagount of allsyl tosylatea t hi r d
enbodi nent, the al kyl tosylate is.canbine i.th.pol ycar-hbanate. inpellets 15
and snt rddebedl drmeogn e SpauratlalRe eRahak e B SRR 55 e
formed by pre- ' ‘ ntdunpGbydate v iPY
conpact i°ﬁ5‘9'é°’fﬁ‘>’c<’3§rg§*%g é&%ocff;}?gr %%Aaﬁﬂéﬁglgm%g‘ﬁ dgr?dﬁha ky?sqt o??leg%l?;t ldgr by

coat i ng palJwl 1 Lisypl, Brefsably bodyen 2and 6 hpm. exteri or of pol ycarbonate
pellets. Introduction of al kyl tosylate quenchers using each of these

WL ch 151 nooTsoHBYIda P GRFAST Y bp SRELISHRE HEBHIEFBRS! phosphor ous
ol ud: RraTREROL RS BEIE 5 o S erd s st R Von M 4% 1 eed
of tge gXtéMBRNed Wittt phlgsibarantisowdérdoptionalllysontaning edditional dirishing qui d
:&1%5% ! %d;tir:re\é\:agrex}cg inir%dlliégdoﬂlnro\llxigﬁ‘ aasic?eo cétli gf euer;:%r% eri. Pn r:[x Qe%o%cyit ruder. The
embodiment, the alky! tosylate is combined with a liquid carrier, for example
propylene carbonate, and injected into the molten polycarbonate within the extruder.
In a third embodiment, the alkyl tosylate is combined with polycarbonate in pellets
15  and introduced through a side feed of the extruder. The pellets may be formed by pre-
compounding the alky] tosylate with polycarbonate; by compacting a mixture of
polycarbonate powder and alkyl tosylate; or by coating alkyl tosylate as a layer on the
exterior of polycarbonate pellets. Introduction of alkyl tosylate quenchers using each
of these approaches is described in US Patent Application Serial No. 09/273,379,

20 which is incorporated herein by reference.

The introduction of phosphorous acid can be accomplished as part of a powder
masterbatch, optionally including other additives. This masterbatch is introduced via
a side feed of the extruder. The phosphorous acid can also be introduced by liguid
injection in water solution via a nozzle mounted in the extruder. The amount of
25  phosphorous acid added will depend on the amount of alkaline catalyst used in the
original reaction. For common commercial levels of catalyst, a suitable level of

phosphorous acid quencher is between 1 and 6 ppm.



25 phosphorous acid added wi Il depend on the anpbunt of al kaline catal yst
used in the original reaction. For common commercial |eve a , a
suitabl e | evel of phosphorous acid quencher is between 1 g%&@%e%%%ikqﬁg
Novenber 2003 -6 As described in the exanples below, test runs were nade
conparing polycarbonate finished with quenching conpositions in accordance
with the invention to polycarbonate f-phi shed wi thout quencher or using an
al kyl tosyl ate quencher or phosphorous acid quencher alone. To anal ytical
tests were used to evaluate the 5 efficiency of quenching. In the first
test, the reakd dedctipedii theerampley baloho bt AidWhramidie abspides (Cyasorb
54117' "M supplied_by tec) was neasured. Since this absorber has a
react i veolycathonats, finisheskwith guenching compositione ircaccofdanes withahe veatigrst Wi t h

th I bonat b T t of thi ti whi ch
be det oM PAUBS TGy THUSRRN Lt RO s DB AR IO U BHEDGT Sbsor ber . and
| s_di I phbibhBFAROI Ghétcher dond)C T8 MM icAediCwbr R FREHNAL the

Quantitatively, the amount of reactiofn can

Amoust deffed¢rmyaifan=othiept ext racti on %JVRetention =

Amount det ect edafterful | hydrol ysis x100 expressed as The hi gher the W
retention is e_.better SurE)r.i sj ngl espjte the fact that phosphorous

t Y,
aci d al one wdB 5o 8FF teshithRreaetyiRpbastyecn Relyearbonatoand ¢ Y ahsorerent i on 15

observe 21 PORIREL 8 5 1. ospharous acid
was hi gﬁ%?é%f gnlthét ﬂggit ai 29?%%5%%?{#% ’§g’r§:¥éﬁfg?}\g\g§s€?€r gher 1evels.
The seceon@tiveH gesupoitrean réast in the pessersdeadfirkdifival te@tyst Whhihé S test, the

yel | owmness indices of twy chips of polycarbonate nol ded at 360C, one for a

st andar Bolygarbengieiackbone. dhe amaungobihiy isaefian which eceurpearbe dgemined es ar e
Comp@r egy J&Suﬁﬁ HeXrv ddorbance due to the UV absorber, and is directly proportional

to the amount of residual catalyst. Quantitatively, the amount of reaction can be

Amountdetectedafiersolventextraction
X
Amountdetectedafierfullhydrolysis

% UVRetention

expressed as

The higher the UV retention is, the better. Surprisingly, despite the fact that
phosphorous acid alone was ineffective to improve UV retention, the UV retention
15  observed for the combination of the n-butyl tosylate and phosphorous acid was higher

than that obtained for n-butyl tosylate, even at higher levels.

The second test performed is a color stability test. In this test, the yellowness
indices of two chips of polycarbonate molded at 360°C, one for a standard cycle time
and one for a prolonged cycle time of 15 minutes are compared. The greater the

20  difference between the yellowness index of the two chips, the less color stability the
composition exhibits. Thus, it is desirable to have a low value for the color stability
rating. The best results were obtained using the combination of n-butyl tosylate and

phosphorous acid.



20 difference between the yell owness index of the two chips, the |l ess color
stability the conposition exhibits. Thus, it is desirable have a

value for the color stability rating. The best results vverl%%(% ati)eﬁ:e%b@%vi ng
t he conbi nation of n-butyl tosylate and phosphorous acid. 12 Novenber 2003
-7 The invention will now be further described wth reference to the
followng, non-limting exanples. EXAMPLE 1 Experinents to evaluate the
ef ficiency of quenchers and quencher 5 conbinations in accordance with the
invention were perfornmed on a |arge scale JSW co-rotative tw nscrew
extruder 160 e Riverd@HGnilvhéw ba fetice despibed with 280erdend ddfollawiy, oughput

of 5300 kg/hr. An internedi ate pol ycarbonate conposition was finished by

i nt r oductriomAlimitingexaoydesaddi ti ves. For all sanples, water at a |level of 100
ppm and pentaerythritol tetrastearate (PETS) were injected into the

ext ruder WI es and a 1 o polycarbonate powder nasterbatch containing
0.1 wm % Bi lizer and 0.3 W % UV absorber (Cyasorb 5411) was added
via a side feeder. Phosphorous acid, when used, was also introduced with
this mast er bat gfperiaehitt Rocvahnitsthedffiédtyrofoutndhers @d)ushéherer e treated by
injecting a solution containing 4% n-butyl tosylate in propyl ene carbonate
at a rat eonibifatiorsdn acaprdapch withithe mvestion were parforaeg eniadatgescale ISWeonduct ed

as sunmarized in Table 1. Th Iéésu titgg ,géod cts were ey ted for % UV
retenti orFan?éPtB’GItﬁ'F“%feé'bF’FW'fe,r PRy 4t 380 3 BEEW;sREs AR owness
i ndex (VI 1 Ut £5; SY¥ie & e 6
whi ch vvasg ﬁ@lﬁh gg‘l ‘\Sllmﬁst:ir?@bggf h™ ﬁ%ﬁ%&?ﬁ%égnd p%%}g%%it?iorﬁggsaié;ﬁ%m

exhi bi t etbysintrpdictiongdfivasiope additivese Fior all sabplebjowatabatra [0 { 100 ppm and

pentaerythritol tetrastearate (PETS) were injected into the extruder via nozzles and a

10 polycarbonate powder masterbatch containing 0.1 wt % heat stabilizer and 0.3 wt %
UV absorber (Cyasorb 5411) was added via a side feeder. Phosphorous acid, when
used, was also introduced with this masterbatch. Samples finished with n-butyl
tosﬁlate were treated by injecting a solution containing 4% n-butyl tosylate in
propylene carbonate at a rate of 0.5 to 1.0 kg/hr.

15 A total of six experiments were conducted as summarized in Table 1. The
resuiting products were evaluated for % UV retention and color stability, as reflected
in the increase in yellowness index (YI) following 15 minutes at 360°C. As shown in
Table 1, sample 6 which was treated with both n-butyl tosylate and phosphorous acid
exhibited surprisingly superior results.



-8 Table 1 Sanpl eppm butyl tosyl ateppm H3PO3%JN RetentionDwel |l Yl |Increase
360C, 15 mn 1--454.8 22.40654.2 33.60803.8 44.80783.7 506435.5 63. 62933
EXAMPLE 2 Solid pol ycarbonate pellets containing al kyl tosylateveireacHas
whi ch can be wused in the nethod of the present invention can be prepared
in the three ways. Preconpounded quencher nasterbatch pellets were prepared
by dry blending 5 of mxture of 100 p8fts pol ycarbonate powder and 0.3
parts n-butyl tosylate in a Henschel blender for a few m nutes. The dry

bl ended m xture was then conpounded in a Leitritz co-rotative twin screw

extruder 34 nmat 270C, 250 rpm and Thbl¢g/ hr.  No vacuum was appted—guri ng
the compounding to avoid volatilization of the quencher After conpoundi ng,
dry, trasapaien] ppRobliRl ddE@hicPERHAT S PRCT € 0€€53] Ng
i ssues \\ere expeP?encﬂeigllt A%a ysil)és of” the peITet ﬁ"“‘ﬁémba"%‘m&?fse hat
t hey contained 1950 ppm n-butyl tosylate ahd 400 ppm of g(ﬁﬁ e sulfonic
acid (also active as a quencher) which was forned fron; ?/ ’olllﬁgfns and
t her nmal 1u'ewnp;9iﬁun of—ttre—m—butyt—ester;—ConpactedPpellets were
pr epar e(li by dry|blending a m xture of 98 pLaﬁs 15 pol ycaf‘-@onate powdef, 2
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EXAMPLE 2

Solid polycarbonate pellets containing alkyl tosylate quencher which can be

used in the method of the present invention can be prepared in the three ways.

Precompounded quencher masterbatch pellets were prepared by dry blending
5 of mixture of 100 parts polycarbonate powder and 0.3 parts n-buty! tosylate in a

Henschel blender for a few minutes, The dry blended mixture was then compounded
in a Leitritz co-rotative twin screw extruder 34 mm at 270°C, 250 rpm and 15 kg/hr.
No vacuum was applied during the compounding to avoid volatilization of the
quencher After compounding, dry, transparent and natural pellets were obtained, and

10 no processing issues were experienced. Analysis of the pellets by HPLC determined
that they contained 1950 ppm n-butyl tosylate and 400 ppm of p-toluene sulfonic acid
(also active as a quencher) which was formed from hydrolysis and thermal

decomposition of the n-buty] ester.

Compacted peliets were prepared by dry blending a mixture of 98 parts
15 polycarbonate powder, 2 parts pentaerythrito! tetrastearate (PETS) and 0.3 parts of n-



-9 butyl tosylate. The dry blended m xture was conpacted in a UMI conpact or
having a die dianmeter of 3 mmand a length of 12 mm at 15 . ife
was adjusted to obtain regular white cylinders with an ave]!r&g{gqé‘V g%g?hdbgf
12 mm PETS is used as a lubricant to mnimze heat generation by
friction. Formulations containing 1.5 parts 5 PETS were difficult to
conpact but acceptable. Fornulations cgataining less than | part PETS

coul d not be conpacted in this apparatus. Analysis of n-butyl tosylate in

t he conpacted pellets was done by HPLC, and indicated |evels of 2990 ppm
with exggll @eliaf0 "Hesdrd BiendeShilxtuRewhatdmpactedtin)a USDRt@tpatdd leivingrer e
prepared 1n a 150 |iter Nauta-Hosokawa conic blender. 90 1 o kg of
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and pre-blended for 5 mnutes at, 300 rpm j | i nt ai-ii-ng .t he bl endi ng,
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di sappeared. The resulting pellets were dry, slightl azy, and _have the
char act epart PEF Sowuid pat hersompactgr %?F@aﬁﬁﬁﬁﬁlgﬁép En:%‘tﬁ'/l AefYaEdy an

average ,anount of en r : st r

accumul ame&‘?nmﬁeﬂ@%ﬂ\%}éﬁ’fh"%éif’ ﬁ? Réi@ﬁé@%}i .lﬁqlggcﬁgglég@n%er ggggkﬁﬁ]at is claimed
is: -10 gxcegeﬁpgdﬁggté‘ngy(gta_nj_)sﬁiaﬁgnpqlsy_car bonat e produced by reaction in a
nelt of a Iaryl carbonate and a di hydric phenol in the presence of a

basic catalyst to produce an internedi ate gol ycar bonat e conpositign,

conpri sing t h€cstesirellts veere ayepaeddn g 17§ literNewediarekaws eoe Plradeh ottht e
co np?os A Ikg gf ;’;Moltygar ro]nz‘g‘tle. lf)%iletts sté¥é %%%duced into the blender at room temperature and

pre-blended for 5 minutes 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 pellets.
Blending continued for 10 minutes, during which time the quencher was absorbed by
15 the pellets and the mist disappeared. The resulting pellets were dry, slightly hazy, and
have the characteristic odor of the buty! tosylate. HPLC analysis indicated an average
amount of quencher as 2500 ppm, suggesting some quencher accumulation on the

wall of the blender.



and phosphorous acid, and (b) processing the conbination of the

I nt ermedi ate pol ycarbonate conposition, the alkyl tosylate t he .
phosphorous acid to blend the conbinati on and quench resi dué?%E%%GE 2003
catal yst present in the intermedi ate pol ycarbonate conposition. 10 2. The
met hod of claim11, wherein the alkyl. tosylate is n-butyl tosylate. 3. The
met hod of _claim 2, wherein the anountl®f n-butyl tosylate is from1l to 7
ppm 4. TRkt demedfisicl ai m 3, wherein the anobunt of phosphorous acid is
froml to 6 PPM 15 5. The nethod of claimof claim1, wherein the alkyl

ot cabri e Betid i Kok b SR A R by MR R gl R o S

pr ocesseddiafyldatiodplel fiden diduyeio phendliifl help@8sdeaif.a Hasihgatalpéthodhefiugd ai m 3,
~wherein the anount of n-butyl tosylate is from2 to 5 20ppm The nethod of .
claim7, WhElemsdiapelieuhenale cprbepiion somPHEnE thestepd 1 to 6 ppm

5 (a)  combining the intermediate polycarbonate composition with an alkyl tosylate

and phosphorous acid; and

(b)  processing the combination of the intermediate polycarbonate composition, the
alkyl tosylate and the phosphorous acid to blend the combination and quench residual

basic catalyst present in the intermediate polycarbonate composition.

10 2. The method of claim 1, wherein the alkyl tosylate is n-butyl tosylate.

3. The method of claim 2, wherein the amount of n-butyl tosylate is from 1 to 7
ppm. |
4. The method of claim 3, wherein the amount of phosphorous acid is from 1 to 6
ppm.

15 5. The method of claim of claim 1, wherein the alkyl tosylate is combined with

the intermediate polycarbonate composition in a liquid carrier.

6. The method of claim 3, wherein the n-butyl tosylate is processed in a

propylene carbonate liquid carrier.

7. The method of claim 3, wheretn the amount of n-butyl tosylate is from 2 to 5
20 PpIn.
8. The method of claim 7, wherein the amount of phosphorous acid is from 1 to 6



