MANUFACTURI NG METHOD FOR POLYCARBONATE The prgﬁggkrgﬂy?ntﬁon
relates to nethods for nmanufacturing pol ycarbonate. Mre T '
specifically, it relates to nmethods for efficiently manufacturing ) _
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of transesterifying bisphenol and a carbonic acid diester such as diphenyl carbonate (the
melt process or the solid-phase polymerization process).

The transesterification (melt) process has drawn particular attention in recent

years because it has the advantage of being able to manufacture polycarbonate more
20  inexpensively than the interfacial process and it is preferable environmentally, since it
does not use toxic substances such as phosgene or methylene chloride.

In methods of manufacturing polycarbonate by such a melt process, bisphenol and
carbonic acid diester are reacted in the presence of a catalyst consisting of alkali metal
compounds and/or alkaline earth metal compounds, but the polycarbonate produced

25  discolors because it is exposed to high temperatures for prolonged periods of time during
the manufacturing process. Since the polycarbonate discolors readily when the above-
mentioned alkali or alkaline earth metal compounds are used in large amounts, the present
applicant proposed using, for example, amounts ranging from 107 to 10* mole per mole
of bisphenol in the method for manufacturing polycarbonate by melt polycondensation in

30  Japanese Examined Patent Application Kokoku No. Hei 6-92529.

In addition, the reaction materials are usually refined before being fed to the melt
polycondensation, but in a reaction system with the above-described amounts of catalyst,

impurities in the reaction materials showing alkalinity or acidity exert an especially large
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the polymerization rate and diminishment of the physical properties of the polymer
obtained.
Refining such bisphenols is not easy because they are susceptible to pyrolysis
when the high-boiling-point fraction is distilled off, and thus they are generally refined by
25  methods involving the production of, for example, bisphenol A, as an addition product
with phenol. |
In Japanese Unexamined Patent Application Disclosure Kokai No. Hei 8-183844,
the present applicant previously proposed adding an alkali or alkaline earth metal
compound catalyst to bisphenol when refining it by a method in which it is produced as
30  an addition product in the above-described manner in the manufacture of polycarbonate
by the melt process and then feeding the bisphenol containing this alkali or alkaline earth
metal compound to melt polycondensation reaction. Specifically, the applicant proposed

(1) forming an addition product of crude bisphenol and phenol, (2) adding to the resultant
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of the invention.

The manufacturing method for polycarbonate of the invention is characterized by
the fact that in a method for manufacturing polycarbonate by melt polycondensation of
25  bisphenol and carbonic acid diester in which an alkali metal compound and/or alkaline
earth metal compound (a) added to the bispl‘ienol before the melt polycondensation is

used as the catalyst,
the amount of said alkali metal compound and/or alkaline earth metal compound
(a) added to the bisphenol is controlled in such a way that the effective amount of
30 catalyst, i.e., the amount of said alkali metal compound and/or alkaline earth metal
compound (a) contained in the bisphenol which acts effectively as a catalyst, has the same
catalytic activity as from about 1 x 10 to about 1 x 10 mole of bisphenol A disodium

salt per mole of pure bisphenol A, and the bisphenol obtained is continuously fed to the
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20 compound and/or alkaline earth metal compound (a) to said addition product, said
mixture of addition product and phenol, or refined bisphenol, and then the refined
bisphenol containing the alkali metal compound and/or alkaline earth metal compound in
the above-described catalytically effective amount is fed to the above-mentioned melt
polycondensation reaction. )

25 In the present invention, the purity of the bisphenol fed to the melt
pol);condensation reaction is at least about 99 percent by weight when measured by high-
performance liquid chromatography.

Preferred among the bisphenols described hereinabove is bisphenol A.
In the manufacturing method for polycarbonate of the invention, while

30 polycarbonate [A] obtained by a melt polycondensation reaction such as that described
hereinabove is in the molten state, a sulfur-containing acidic compound [B] with a pKa
value of about 3 or less and/or a derivative formed from said acidic compound is added in

molar amounts of from about 1 to about 20 times the amount of alkali metal compound
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manuf act uri ng process for bisphenol containing such an
20  alkali (alkaline earth) metal compound is described first.

Manufacture of Bisphenols
There are no particular restrictions on the bisphenol fed to the melt

polycondensation reaction of bisphenol and carbonic acid diester in the present invention,

an example of which is shown in the formula hereinbelow.

(R, (R%q

25

where R* and R®, which may be the same or different, are halogen atoms or monovalent

) d
hydrocarbon groups. p and q are integers ranging from O to 4, Xis R or R®
R® and R? are hydrogen atoms or monovalent hydrocarbon groups, R and R? may form a

cyclic structure, and R* is a bivalent hydrocarbon group.



20 alkali (alkaline earth) netal conpound is described first.

Manuf acture of Bi sphenol s There are no particul ar
restrictions on the bisphenol fed to the nelt pol ycondensat i on
reaction of bisphenol and carbonic acid diester in the present invention,
an exanpl e of which is shown in the fornuia hereinbel ow.
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[err] hydr ops q egers rangin mo to
4, X is [err]bns(hydroxyarﬂ)dkxn]sanhlaﬂ[ err] are hydrogen atons or rmnoval ent

hydrocar bon groups, and may forma cyclic structure,
and Rlerr] is a bi \}a}lﬁi‘% h&%w&%% 0up

- 6- _ Saelsis(fuhgd;e )Sthﬁfe,bl sphenol S descrl bed by the above
T

1, 1-bis(4- hydroxyphgaﬁls();qyb@nﬁ,henﬁ)bume, 2 2- bi s(4 hydr oxyphenyl ) pr opane
(bi sphenol A), I.s(4- hydr oxyphenyl ) but ane,

2, 2- bi s(4- hydr oxyp%w()“d‘é’fh&ﬁ@hmym"m
1, 1- bi s(4- hydr oxy phenyikgas; YDWO e
1, 1-bis(4- hydroxyphenééigr bu ane 8m1
bi s(4- hydr oxyphenyl by Yﬁ@%ﬁﬁﬁ@ﬂ)ﬂ4ﬂ@m&
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2, 2- bi s( 4- hydr oxy- $bbisidchydeyymethyipheayl)propane,
l,l-bts(4-hydroxy-t-butylphcnyl)propane, and
'2,2-bis(4-hydroxy-3-bromophenyl)propane,
and bis(hydroxyaryl)cycloalkanes such as
15 1,1-bis(4-hydroxyphenyl)cyclopentane and
1,1-bis(4-hydroxyphenyl)cyclohexane.
Examples of bisphenols used in the present invention also include those in which
X in the formula shown hereinabove is -O-, -S-, -SO-, or -SO,-, for example,
bisthydroxyaryl) ethers such as 4,4'-dihydroxydiphenyl ether, and 4,4'-dihydroxy-
20  3,3'-dimethylphenyl ether,
bis(hydroxydiaryl) sulfides such as 4,4'-dihydroxydiphenyl sulfide, and 4,4'-
dihydroxy-3,3'-dimethyldiphenyl sulfide,
bis(hydroxydiaryl) sulfoxides such as 4,4'-dihydroxydipheny! sulfoxide and 4,4'-
dihydroxy-3,3'-dimethyldiphenyl sulfoxide, and
25 bis(thydroxydiaryl) sulfones such as 4,4'-dihydroxydiphenyl sulfone and 4,4'-
dihydroxy-3,3'-dimethyldiphenyl sulfone. -
Compounds described by the formula hereinbelow are also examples of

bisphenols.

(R0Om

@—(OH)Z

30 (where R’ is a halogen atom, hydrocarbon group with one-to-ten carbon atoms, or a

halogen-substituted hydrocarbon group, and m is an integer ranging from 0 to 4. When m
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Conpounds d%sci’l? yglﬂ" B‘i‘{/“’Ph 3!‘6‘}"&?51 rﬂ@‘l?l 4 “éé‘g’gcgwgﬂ:"@}'anﬁdes Zoh4:6-

bi sphenol s. tetrabromoresorcinol, [err] 30 (where R
i s a hal ogen atom hydrqcarbon group with one-to-ten carbon atons, or a
hal ogen-substitute boldr bon group, and mis an integer ranging fromoO

to 4. Wien m uinone and substituted hydro umones such as 3-methédhfy umone i
is equal to or reate han 2, err| he sanme or ferent.

Specific exarrplc ylhydroquirenpi 3sprapyl dsomeer, ﬁtbeulhyslronweoxfeoaﬁﬁmﬂuémvemm| ude

resorcinol 4 2 u ‘ 3.
et hyl resor CI noI3 ﬁ%ﬁ%&ésé%ﬁ#&‘a&ﬁ ng’tg/Pr ggt(é)tgag%n 38 23,581
3-t-butyl resormﬂibutyﬂﬁdroq@nonephenﬂ}%@wwhydmm| r egod ci nol.3.5.6-

2,3,4, 6- tetrafl and 2, 3,4, 6- t et r abr onor esor ci no
catechol and éill%{n’%’ﬁ{aﬁ}%&iuﬂ’(ii%hdroqwnone and substi tuted hydroqui nones such'
as 3-net hyI hydr oqui 2,2/282'-Téwahydro-3,3,3',3'-tetramethyl-1,1'-spirobi-[LH-indene]-6,6'-diol

described by the following formula may also be used as a bisphenol.

CH3
CH3
2@;(:
E@
CH
15 3CH3

The bisphenols described by the first formula hereinabove are preferred among
these examples, with bisphenol A being especially preferred.
The bisphenols described hereinabove can be obtained by conventionally known
reactions for forming bisphenols by condensing phenol and ketone in the presence of an
20  acid catalyst. Examples of the phenols used are those with a structure such that they are
not linked by X in the first formula hereinabove. Bisphenols obtained by condensing
phenols and formaldehyde, sulfonic acid, or the like in a manner that will produce
bisphenols such as those described hereinabove may also be used.
In the present invention, a catalytically effective amount of alkali (alkaline earth)
25  metal compound (2) is added to the bisphenol produced by reacting phenol and ketone. In
a preferred mode of the invention, the following is achieved by steps (1) to (7), and, as
desired, step (8): bisphenols described by the first formula hereinabove are produced

from phenol and ketone; an addition product is formed from the bisphenol obtained and



et hyl hydr oqui none, 3-propyl hydroqui none, 3-butyl hydroqui none,
3-t-butylhydroqui none, 10 3- phenyl hydr oqui none, 3-cunyl hydr oqui none,
2,3,5,6-tetranet hyl hydr ogi none, 2, 3,5, 6- tetra-t-butyl hydroqui none,
2,3,5,6-tetrafl uorohydroqui none, and 2, 3,5, 6-.

t et r abr onohydr oqui none. -8-

2,2,2",2" -Tetrahydro-3,3,3" ,3 -tetranethyl-1,1" -spirobi-[IHindene]-6,6"-d

g! sphenol descri Beghdbe & Beh@ bt @il ParliEheddl %qo%dyﬁgghe[qlg% rg]removed
15 ' frofih the additibreprodist demixtrésadd et the réfined bisphwnohis to beefeditntibov e

are preferred a . q;iml b ' | éBn
especially pref rellr?ér]g%{lywndmhp&é&ugé’ hé&%ﬁa&l%&%ﬁf@%@% I'ne ngglfr%%l S?/te
can be obt ai ned fog theomele polycindérsationn svadded to the addition i pooviict awixtiuer off miglition

bi sphenol s by condensin henol and .ketone i e_pr ce _of..an . @acid
cat al yst. Exérpl %gg%f”fd%%ﬁbﬁ‘eﬁorfén%sbés lhgnrogs? ﬁ"é’%g 'ﬁﬁfe%%ggts PRIGL U r%%&}ﬁ%@t hat
they are effectiveianioant. by X in the first formula herei nabove.

Bi sphenol s obt ai ned by condensing . enol s, .and for mal dehyde, ., sul f.oni c
2 A Cor the I ke t n An FRARRE prieeith prprepRb St B vertiof By ERK Erbpbh Ao
t hose descri bed (rsi&bai'mfoftmedr&ffy & mAerxuﬁdem;v) isI ma}nufacmred tlg)} a Hﬂ@dﬁlﬁeﬁent
invention, a catalytically effective apount of al kali (a]kaline eart 25
metal conpound (%ﬂr¥$§avgad@aue%°&cntben°§ R %ﬁf&éhe%vwgﬁavﬁf@%m @
and ketone. 4d the procesd fiBwShcWn iR gighpde of the invention, the following is
achi eved by stepg zﬁz to (7), and, as desired, step (8): bisphenols

described by th t formul a herei nabove are produced from phenol
and ketone; an additilarhefirftdtep bf the plessnoiterdtion, bisphenolsi sa¢h s nitdse Adztrbed st tiend

. gr med; the Bﬂggg}s‘ ggﬂ&@ i rsca% P@&C&ﬁg?#té&ﬁ@@%q%g%%&%%c?hgpolm' ;tsur e:
and when the refined hitspRaah, dxtesk hdiol & @StallP uéedarith respect to the acetone, and the
15  preferred molar ratio of phenol and acetone (phenol/acetone) usually ranges from about 3
to about 30, with about 5 to about 20 being especially preferred.

As for the acid catalyst, any acidic ion-exchange resin catalyst known in the art
may be used without any particular restrictions. A gel-type sulfonic acid cat{on-exchange
resin with a degree of cross-linking of from abou 1 to about 8 percent, preferably from

20 about 2 to about 6 percent, is usually preferred.

An inorganic acid catalyst such as hydrochloric acid or sulfuric acid may also be
used.

The reaction is usually carried out at a temperature of from about 30 to about
100°C, preferably from about 50 to about 90°C and at ordinary pressure to about 5

25  kg/em’G.

The above-described reaction of phenol and acetone usually yields a reaction

mixture containing unreacted phenol. unreacted acetone, water by-product, and by-

products such as colored substances, in addition to the bisphenol A produced.
Step (2

30 The catalyst and low-boiling-point substances are removed from the reaction
mixture containing bisphenol obtained hereinabove.
When an inorganic acid is used as the reaction catalyst mentioned hereinabove, a

process for removing the catalyst such as rinsing with water is carried out prior to



mel t pol ycondensation reaction, an alkali (al kaline earth) metal conpound

(a), the catal yst for the nelt polycondensation, is added to the

addi tion product, mxture of addition 5 product and phenol, or refined

bi sphenol so that it is present at a specific catalytically effective
anount . An exanpl e of a speciPic preferred node of the

I nvention in which bisphenol A (sonmetines referred to as BPA

her ei nbel ow) i s, manufactiured by a dehydratign- .condensation reaction
of phenol and 55’@‘6%8% _?E’@%W#W“ﬁé&@faﬁffélf@w %Ft‘??cﬁ“?é‘f‘@'l’%’l‘ﬁ:gfﬁé{]x _%edt he
process flow sheudr iphckld Wvithlion-exchange Je€i chtdlyst is used for the reactioll, thBGedctibSt
step of the present invention, bisphenols such as those descrjbed by the

first formul a MEXERNARINE willng copainatalist andys Prasess Jaerraioviag dhy eatedys is

In this reactiwlgﬁgﬁﬁﬁew@@ol is usually used with respect to the
acetone, and the 1 preferred nolar ratio of phenol and acetone

(phenol / acefone) usdh¢ rspctionnggixture iousualio distiled under cangditigrsoeft frm abey 60 tabout
5 to about 20 heiRgo@RRAL P69 ibout 130°C. A porti £ Ld
catal yst, any taagél“glgg | on- ej{i(\ghé%e regi n cgltlegj yst lg%o%oﬁdgégk%e lg’%ap‘ilsé‘%

may be used wi trémened azgptrppicallyciogetherrvdtht lowehoilimgpoinf\supstancey push a5 éetomeandici d
cati on- exchang : 8ﬁ! Wit h a degree of cross-linking of fromabou 1
to about 8 per?éaﬁriln&ee‘éera';?lgyu’%?%lm 20 about 2 to about 6 percent, is
usual ly preferr 3 An inorganic acid catal yst such as

hydrochl oriyg aci d ora siifobH ShiftiRor Hispitoldh $ich the concentratid® ?dadjuste%is obta’ggdt o

The reaction is usually carried out” at a tenperature of Trom about
about 1007adding oy remowingplepdly from about 50 to about 90[err] C and at

ordinary pressure t (Ph%?%tt?es%rﬁéﬁ%q pﬂggﬂ?gﬁnﬁé r k& example, ig/ is >;)Inﬂ.é‘cr[rrgcsi to PSduce an

above-descri bed reactronro cetone usu a reaction
m xture cont ai raddigion produas bEbisphmot dland phenelict ed acet'one, wat er by- product,

and by- pr odugt oped t ' By h

b1 sphenol A produced® cmeidity @ultiliE spita RRESor blip@AY AR fradryS

| ow boi | i ngeSpoi wifosm Isslizéorcefsbisphenal Anandephefioldsnfarined,rwittc g bisphenol A contamtxdfur e
cont ai ni ng bi spheng I he er ei nabave. . en I nor.gani c
2l 15 used acnnebef 2R SRS DRERGADIRET brinepricred siimLecon: o' B8
process for rendb/pengnt Byeweiglit Béiseéspeoiatly peeferred N This gnifdrinsolaiérahay Gnsistriof thed out
prior to

addition product mentioned above or a mixture of the addition product and phenol. - 9
Step (4)

20 A slurry is formed by cooling the uniform solution obtained hereinabove and
crystallizing out the addition product of bisphenol and phenol.

It is preferred to cool the uniform solution of bisphenol A and phenol to from
about 35 to about 60°C, and the cooling can be performed with an external heat exchanger
or by removing the heat under reduced pressure.

25  Step(5)

The solids and liquid of the slurry obtained hereinabove are separated, yielding
the addition product of bisphenol and phenol as a solid.

The solid-liquid separation of the slurry may be carried out by centrifugation,
vacuum filtration, or the like. Crystals of the bisphenol-phenol addition product obtained

30 by solid-liquid separation are separated from the mother liquor which contains reaction
by-products and the like. The separated addition product (wet cake) may then be washed
with phenol or the like.

Step (6)



di-stilling off the | ow boiling-point substances fromthe reaction m xture.

If a fixed-bed react or packed with ion-exchange resin catalyst is
used for the reaction, the reaction m xture obtained will not contain
catal yst and a process for renoving the catalyst is usual | y not
carried out. 5 The reaction m-¥@ure is usually distilled under
conditions of fromabou 50 to about 300 mmHg and from about 70 to
about 130[err]C. ortj of th | sQ be renoved
azeotropically, g-[g‘f‘ﬁ%ltd ?‘H“P'G&ﬁ%& m"maﬁ?vcgmstcsﬁa@?%&ch as acetone
and wat er, I Mhi NAdYia Produél] c\‘il%skﬂli S¥phr@idd hereinabove! AP ckahpld,an addition A

h the concentration is adjusted is

uni form sol uti on, of bi sphenol in
obt ai ned prpducy ?Pge‘tﬂl 20AphenRl 1 fFRdeEd into a melt (a liquid mixtpped pgpally byt he
preferred phenglidofh fidmBbokta00 Rebbi!180cc.t is preferred to produce an

addi tion produg g bi sphenol A and phenol . To efficiently
crystalli zet i tion product of bisphenol A and phenol, a 15 uni form

sol ution of bi sphem{epﬁe@nﬁraﬁ@a@ﬁom&hémned W|th a bi sphenol A content of
fromabout 20 to about S&Eﬁ?rlgent by. wei ght

b pr ef erreg and from about
30 to about m?rgqnfmweﬂlﬁgm é‘g’é‘fdaf‘tl’?“‘ﬁ)r Y dFReing e s
uni form sol uti gtetnﬁta .th@msﬁmm or the lilgd A deind diRG DRI bt FERD AL BFltcabOve
e

or a mxture o addi’ti on product and phenol

A slurry is foptoutlmedlg of m%mtﬁﬂl&rlwg!btcmn%ﬁfm%é&uhég%tm%e and
crystallizigg ?96°CH§‘€se@Mx£leJff§’t09ﬂéﬁGF s {0 cRRELAR at HRAPARRRGhat is at least

It is preferred to cool, uni form sol ution of bisphenol A an phenol to
from abgheut 36°G bighesothen ge[ melinaCpoinhef thecbispberiol fypheasl mixtyre it dhered
Wi th an extern anger or by renoving the heat under
reduced pressutaﬂé E‘ﬁgﬁcﬁép{g (5) The solids and |liquid of the

p
slurry obtained herlithistatepe(Thrthe Blmalrlamekiingtihehquiﬂyjleml A mayteeremdvhidt byon
product of bis g iquid
Separation of ?%ﬁﬂ?({na&ﬂ oPHE ﬂgéé ugig ?\ieztgth‘log.? described in, for cxample, ﬁo%atsﬁ!ﬁ frel
vacuum fi | tBat 2{21812&m1dt8he63-|1123500yst al s of the b| sphenol phenol addi tion
product obt ai nMO by solid-liquid separ at i on are separated fromthe
not her | i quor contai ns reaction roducts and the |ike. The

separ at ed addi tion biasidu@oltenlerefinedikisphere) is ﬁ@hm inng sppamfacturing step{DHophenol
or the like. blsphenolsélﬁﬂ a§ @at described hereinabove. In the present invention, this bisphenol

may be fed as obtained in the liquid state to the polycarbonate manufacturing process, or
20 it may also be cooled and rendered into flakes.

The bisphenol is formed into flakes by rendering the liquid bisphenol obtained in
step (7) hereinabove into droplets by a method such as spraying, dripping, or course
spraying, using a spray drier or the like and then cooling and solidifying the droplets with
nitrogen, air, or the like.

25 It is preferred to manufacture bisphenol by carrying out the above-described
process continuously. -

When bisphenol A is manufactured in the manner described hereinabove in the
present invention, an alkali (alkaline earth) metal compound (a) is added as catalyst to the
addition product, a mixture of the addition product and phenol, or the refined bisphenol.

30  Specifically, an alkali (alkaline earth) metal compound (a) is added during at least one of
the steps from step (3) to step (7), and the amount added is controlled in such a way that
the alkali (alkaline earth) metal compound (a) in the bisphenol fed to the melt

polycondensation reaction is present in a specific catalytically effective amount to be



-10- The solid addition product obtained hereinabove is

nel ted by heati ng. The addition product crystals separated

" her ei nabove, for exanple, an addition product of bisphenol A and
phenol, is rendered into a nelt (a liquid m xture), usually by

heating at from about 100 to about 160[ertfl€. 5 Step (7)

The phenol is renoved fromthe nelt. The bi sphenol is
recovered from,th Lt. (liguid m xture) by renoving the phenol ,

usi ng by vacuuﬂ?sa&%c??'ﬁeg‘g)?l ﬁ or the like. Vacuumdistillation at from about
10 to about 1Prensptdificafly, pliecpsoint mewhiolilalkalilatkhlinel eatth)anetdl @opapsuad () és of

from about 150 abou 0] 190[err]C is ed 1o distill f the phenol.

This is carri e&é%ﬂtmcztheﬁjf?remplgt @Fé‘ ‘?ﬂ‘t“r@méf’{’%%ésf“ step (3) %fﬁ'B{h"Vg(}Feer r]C

Qi ghelr | t han t heluff@loblaingd podtept (4§)ﬁcréihﬂaobé,5tlﬁﬂ‘hemh ing&'orrlheﬂddri]tidﬁi ptwrcule(v'wen cdkiep
Istillation colum 4 .Iln this sie , . he enol remai ni ng

in the bi spﬁenBL‘aﬂ%s%’g’l}qémw in step &)’ég‘%g‘ﬁ# Qqnf‘fp‘ﬂ*’ﬂg‘[’}cﬂb%@ 1 SRR

usi ng the net hgesardetsmbleatisphenof shtaid afp7). Kokai Nos. Hei 15 2- 28126

and Sho 63-132850. nol f en) refjined

. Step (8) . | . Liqujd
bi sphenol is obt ai nBds Pﬁfegeﬁgr&ﬂﬁeﬂaﬁ}ci%@ sé%t%b“wchﬁﬁ’fd » °"de§’ _W@HS?S’ such
as that descri hggides e RaiH& of lalkali RiRtal & 2fkAfinel AN Rletalhs alkili FallRilin® SRMAP!

may be fed as obtained in the liquid state to the pol ycarbonate

manuf act uri ng pneid eempousd (2.0 it may al so be cool ed and rendered into
fl akes. Loy b SarftP | |5 : Hﬂﬂ? t he
liquid bi spoenol obtsg?c?]%de)?}r?iw%pmgt ep %‘%ﬁdﬂ%ﬁn&s iA4ad Q;\ﬁmh{?r 4y

] o ) _ herei nabove into droplets by a
met hod such as popssiym fhydrogide,plithign hydroxida, rsedium bicarbongte; potagsiym blsal’ggﬂa&,spr ay
drier or the |i Pp LGt i.di £ Vi el d) Lt
nitrogen, air, lﬁ@mt%ﬁ IE%;,C%@% H;qe’lsﬁt% I's pre erré§ to %ﬁ%@&%ur‘e '
bi sphenol by cacetytepptassitmtaoetatahlithimdarstate] sngghm stearate, potassivmssteacate, lithinonis| y .
When bi sphenol ' : -4 M. g .descr.i | Ln the
present | nvent i e, RSt B hifde bl SRNGant SEER Sl LI S
as catal ystig o Hehzpate, potassierddbénzoate,pliddunst benaoatd, x tisediumf hydregead ghdsplmate,
product and phepol. ., .or the refined bisphenol. . 30 cificall. a
al kali (al kal i n‘ie}poéjasF'PW) ﬁyrﬁ?ggﬁl Pé‘8??§%‘&n§‘m‘é‘5m ihgdrgﬁeﬁeahoaﬂr |ehd{‘eaﬁls Aééts’tsagﬁ‘le of
the steps from dipassifud)salts) and dffitiivin, saltsnef bispherldy ahd debdsediuis saltsotassiturd i n
such a way thatﬁﬁs’%dlﬂihe ﬁlol%%hém(sgl kal i ne earth) netal conmpound (a) in

t he bi sphenol f pol ycondensati on reaction is present
in a specific catal \Specifit xamplel of dlkaline aarth iétalicompéunds include calcium hydroxide,

20 barium hydroxide, magnesium hydroxide, strontium hydroxide, calcium hydrogen

carbonate, barium hydrogen carbonate, magnesium hydrogen carbonate, strontium

hydrogen carbonate, calcium carbonate, barium carbonate, magnesium carbonate,

strontium carbonate, calcium acetate, barium acetate, magnesium acetate, strontium

acetate, calcium stearate, barium stearate, magnesium stearate, and strontium stearate.
25  These compounds may be used in combinations of two or more.

It is preferred to use the above-c-iescribed alkali (alkaline earth) metal compounds
in the form of a solution, for example, as an aqueous solution, a solution of an alcohol
such as methanol or ethanol, or as a phenol solution. Bispheno! containing the alkali
(alkaline earth) metal compounds described hereinabove may also be used.

30 In the present invention, alkali (alkaline earth) metal compound (a) is added in the
bisphenol manufacturing step described hereinabove, but it is important to note that the
amount of alkali metal compound and/or alkaline earth metal compound (a) added is

controlled in such a way that the effective amount of catalyst, i.e., an amount of alkali



descri bed herei nbel ow. More specifically, the point at which
al kali (al kaline earth) netal conpound (a) is added i ncl udes, for

* exanpl e, the uniform solution obtained in step (3) herei nabove, the
slurry obtained in step (4) hereinabove, the washing for the addition
product (wet cake) 5 obt ai ned by soli 324 quid separation in step (5),
the nelt (liquid mxture) obtained in step (6) and the nolten

bi sphenol obtajped in ste 7 preferred o, use qrganic
acid salts, i n@&@’é‘?‘?’ e@“@cﬁ‘%‘“&%’%‘?@“‘d@ jthpt acts ?%T‘Yf}@f ca""IYSt whenythebispheaol o
al cohol ates ofj fis ?éd"t@'tﬁc :ﬂamtp’dl oﬁens'ah&aiehdiian,qag the siﬂi% @ka‘py@&cta}n&ak frofmaibk@l | ne

earth) cohpound (a) I fic exanples of alkali

earth netal c¢ ohiSéQu inQabeyy 4 P‘d@ e“@@d’if hﬁ?‘ﬁ?ﬂr‘%ﬁ(‘?%’é‘m salt per mﬁé?ﬁk‘g? bisphyl Poxi de,

l'i thi um hydroxi de, ARQHBPiSEHRRAMiEHt bR Aafhe em?@aﬁfémﬂaéﬁmumofmhﬂ thium
bi carbonat e, sodi um car bonat e, potassi um carbona hi um car bonat e

sodi um 5 atebebinecearthoneta) spmpauad added to bisphenol here eance guantitatively determingdr at e,
pot assi um st Saiftfly fbn 8t however, if WoRBeCexte) leaﬁﬁigﬁ{ R mNEE! HCetrebifel UM

boron hydri de, oron p enyl ate, SOdI um 1 enzoat e, potassium

benzoate, lit hatmnnt b@a@bﬁtmmvdiesfddsmanm rpﬁkmpluamfsodmm by tl!hapvat assi um
hydr ogen phosp t t

di pot assi um sapaé %Ons 5“3 %& #ﬁ"n um sgf}l?%l %ﬁ&ﬁa‘h%ngl 4&% qg%gg%tﬁg]ag% % Of
salts, potassi cmalyst in the bizphego! tyrfothdingtthe anmmatttvﬂum‘th@bibﬂoﬂaﬁml.ue earth) metal
Specific e rrple Ilne n | cal ciu

hydr oxi de, f‘go 'E%O%nd élc”n eg %&pﬂm@%}?#ﬁeﬁ@é@&? g@(%&%ﬁ%ﬁ? FW

hydr oxi de, cal ci um s;)edtﬁo@kynxtcanbefomdasfminwse bari um hydrogen carbonate,
magnesi um hydr ogen gar bon te strontium e ar bonat e, cal cium
carbonate, barium cg &fﬁﬁtﬁa MW@&W&ISB%W%E‘XM&%M?WCW ?‘f

carbonate, cal of utayget (e ambaiti that aret aﬁacnvétﬁgaseasautysta\caidattﬁe di:bfe@nbf um
acetate, calciumstegrate, bar.iumstear gﬁ%na nesj um s

Stront | um st eafEREStTHication reskty 18 e eI Bepheh o catbes il P of
two or nores  The amount of catal|y§t uséd Wreisahd aﬁb&xOomq)hemda&nm-s@leﬁﬁrm&edf

al kali (al kaline ounds ILn the formof_a so]ution,
for exanple, a®$"§ ‘%Eﬁ?@br@"’ébﬁ‘ﬁ?"f‘ Puze - ignteAqlisvPisphens oonAuEgbstantially 1y,
as nethanol or AR Basic iRpurities. ATRARESNGAbrHehd@Ri SinHR RRQ s, FoHEkahpleNEe t he
al kal i (al kal i ne earth) netal compounds described, herejnabove nay

al so be used. amguntof phenolsger 9#&9%? peduced pribe ampyg untgacfed (bisphenpker Wnﬁ'@"‘é‘ért h)
metal conmpound cf@dnit Sciddfi@trl Mk Mount of pheRb1S, PAIEBRE s W&%& idpllerdl SP

descri bed herei nabove, but it is inportant to note that anount
of alkali RSt aldiphery sabenamenndie meagured watheanranplytigs] é1=VI<a':=owgba$1a n(eﬂ)m&era‘éd i s
controlled in ek ac\Ritaddtider! figh-Sirfoffilrcd R RdEH thatOdraph! Fédlke. | - €, an

amount of al kali
By measuring the degree of transesterification reactivity when the bisphenol

containing an alkali (alkaline earth) metal compound manufactured hereinabove and
carbonic acid diester are transesterified under the same conditions (temperature and

25  pressure) used to prepare the calibration curve, it is possible to find the effective amount
of catalyst in the bisphenol from the above-described calibration curve as the amount of
alkali (alkaline earth) metal compound in the bisphenol that acts effectively as
transesterification catalyst, i.e., the amount having the same catalytic activity per mole of
pure bisphenol as bisphenol disodium salt content.

30 Such measurements of the effective amount of catalyst may be conducted at
specific intervals; however, it is preferred to install one of the above-mentioned analytical
devices "on-line" on the bisphenol production line and to continuously measure the

effective amount of catalyst in the bisphenol manufactured.



-12- (al kaline earth) metal conpound (a) that acts effectively as a
cat al yst when the bi sphenol Is fed to the nelt pol ycondensati on
‘reaction, has the sane catalytic activity as from about 1 x 10[err]
to about 1 x 10[err] nole of bisphenol A.disodiumsalt per nole of pure

bi sphenol A The standard assWaption night be that the
catalytically effective anount of alkali - 5 (al kaline earth) netal

conpound added to bisphepol re can pe.quantit.atjvely. determne

directly by titratigﬁ‘:%'h ?Ne‘\‘/’g? Ve, gmopg |°<§q°8§""yé§<t‘1’e‘h%|€“§)¥!’&?‘¥°$i%€}‘? '?‘8 Relhsure
an effective polycordemsatisn cin beatutiforialy enuoled! Bninchsuringi it efecivet amemmt vrsnal |
anount of sodium titratiagn... It. i s.considered an accurate and, i deal
approach to fi r?ﬁ“@écﬁ‘ ﬁpa]FP?e glyaﬂlbtﬁlﬂ'fdsb‘? the Ib'SPheé‘alt gctyring; sigp and

bi sphenol by f icotrdligng theamdmtisttaliali (Mkiliabedrthpmatakadmpotr 4dadd if Ste@ABI-{T) off®t al

10  conpound contajned.in said bi sphenol acts effectively as an
transesteri Pi cé’?‘iri??ﬁ‘seg'?‘!il‘?‘?f“.men“’j e. Specifically, it can be found

as fol |l ows. _ In the predenf fiiventdnCb icRiaBtitAY GRENWR drjourt SPAAE (ARMMENT
the rel ati onship between the anpunt f catalyst (the anount that acts

0

ef fectively as ceBbdangalicpmpeundiimthe bisghasel fed o the melt polygpndensation waction inothe
reactivity in thentr R8SHed hirkinaobOR Bhtrdlicd RYSRA'a Q{%Q%eﬁsaﬂﬁ' gster.
15 The anount of catalyst used here Is the anount of bisphenol di"sodi um
salt per nole dtivity as fromubeut I Kpte abaut 1 widf mols ofbisphenphdisedium salt pprrrsolel i s
bi sphenol t ajei aﬁﬂ&?h i : b Al r LG | LLi=eS.
Tr ansesteriq'T%inc:dtfirBopr%greac |3t|nitE péééaﬁrédg&e) ng&hg t%.g{&h o@o'gxla e?téﬁr%ygﬂe&mg
amount of phenaotalieseleciéd fipmthe abavedessabedoangeTaora prefemblytorvathint abdutiéi repiestnol  or

unr eact ed car | | LES, nal.s...0li rs,
or unreacted bi spher?g‘f‘3 B{S&Y%&ch ’Ib%"él%?m}gere %%g&ggn ggrsrggésua} geft\%lg?”‘ﬁ an
anal yti cal devi®epesagntbyaseight,maere prefekablyrat dbast about 99.5gereent by ive]ght, as measured
refractoneter, j,gh- Je iqui hr omat ogr aphy, or the |ike.

By neasuring thtgu lﬂ@b&%"ﬁ‘ﬂ??@ﬁ%@%élengrlt?%rigpélgt ion reactivity when the

bi sphenol 15 corAsadascribgd hereinbliose,i bisphériohtonteining a tspecifivadaalyticaiypdictive
manuf act ur ed herei habav n . ar bani c_aci | ester. are
transesterifi edar{lj%uﬂgr&t ‘s%ﬂ‘él"éeoﬁmi%%% f?%‘fa@ufsec%m‘f}“%wlg fed oo the 1 ¢)
used to prepar esubfeguent hich poliycondersation8tep Moltén Hisphendd iy bofetl idirekty hethe infetCt i ve
anmount of .catalyst in the bisphenol fr t he above-descri be

cal i bration cur'\’}’éycgg&t“%/?émﬁmﬁ?mé?p Ror bmphﬁ’l“ﬂﬁ%es &4 Sﬁf‘ipﬁ\éedef%“i $i§P St al
conmpound in the bisphedet mokatypacsfSthe fab®eldesteibyd BSphenol may be fed to the melt

transesterification gata,l st, 1.e., the ambunt having the sane catal ytic
activity pef® noP@ygpdensationstep,,r ¢ i sphenol as bi sphenol di sodi um sal t

content. 30 In Bt sER ABIARIHER isoS¥iblé RFeAHiY putSbispend] tviifgosdhd Vst
may be conducted at specific intervals; however, it is preferred to

f
install one of Beb Ry seRiasEAR semang Yarhy apanufacture polygarieratesvithggod hyge” on
the bi sphenol productiieisphbdd® céitfnstfle-added hIRMPURlaYind BAR btal &frpound (a), the

melt polycondensation catalyst. The alkali (alkaline earth) metal compound (a) used as

25  catalyst is present in extremely small amounts in the present invention, but it is added and
well dispersed prior to the melt polycondensation reaction as described hereinabove. The
melt polycondensation reaction of bisphenol and carbonic acid diester can therefore be
carried out in the presence of a small amount of evenly dispersed catalyst. Moreover, the
catalytically effective amount of alkali (alkaline earth) metal compound is uniform,

30  enabling a stable melt polycondensation reaction to be carried out.

Furthermore, the production of reaction by-products that cause discoloration can
be controlled better from the initial stage of the polycondensation reaction of bisphenol

and carbonic acid diester by using bisphenol containing an alkali (alkaline earth) metal



effective ampunt of catalyst in the bisphenol manufactured.

- 13- Thus, the effective amount of catalyst in the bispheno

fed to the nelt polycondensatlon can be uniformy controlled by
measuring the.effective anmount of catal yst in bisphenol ultimately
obt ai ned in the bisphenol manufacturing stlgp and controlling the
anount of. alkali (alkaline earth) netal conpound added in steps (3)-(7) on
5 the basis of this measurenent val In the present

i nvention, theceerosnd (a) added pefarchandias slﬁsc'abﬁé&lﬁ{emebova ithag by thepriepart method of
earth) metal cgpRAYIEdihg ah kol GRAGR YarthChlethCodnfouli® (d) t9‘%| ¥ ?‘é@l}é&% bP“

reaction in the manner descri bed herei nabove i s control I n such

way that it ha!?lsm?eolsmlecadvzml apid diester, thereby: enabling palycarbopate avithugood initial|[ er r]
to about 1 x 1%18{ %%b&&neﬁ'imgﬁﬁgl% aﬁEtstﬂgPﬂylo%a\% tﬁﬁr dﬁnogxosmce%e BPA,

although it is pre erred to contro tow out 1 percent of the
specific 5 pheolids semeved dirdm othet hdditidpopeoduets ©f | bisphencinged phenad, the

preferably to t of the

bi sphenol fed. ogl%laexf)gﬁlﬂm cg%e g‘?lus?tafl RS 1mm’l S rim i easé‘“‘%o 99
percent by wei ght, KnkaeNorHéH&%ﬂjlzy eawhmmbowwwﬁdemnmfﬂwmmbcght
as neasured by. hi gh- erfor

As descri bed hé’fmg\’%j hﬁﬁ'@&i’? o bt}?f‘%mdﬁd’?g r%&@%?%%‘ﬁ't%f%ﬁ%?y

ef fective ofam)laadnmf peddiset| and( pliclisll deseritedrhiebginabeteahnd tiep atundfatdying S

cont i nuousl ﬁ’ qti subsequent nelt pol ycondensation step. Mdlten
bi sphenol y EPREQ d| rectly to the melt pol ycondensat ion step from

step (7) or bisphenol flakes nay be M (8)
Two or nore types o v Crl. %ﬂ ?ﬁﬁ!f he _nelt
20 pol ycondensat ?%ne 288 %egg&l' lp R‘J"?Psh prese tm&?gol#t%néen?mgt S
possi ble to feahe hbogh-ldyscpbudebxlsptsnﬂlemdlcammh agdodiedtnnen the presenteoof hre alkeli t

pol ycondensat i | tep her eb n '?‘ﬁ’? ood  hue.
e’ bt aphenol - Bz at) el el B Ep et » B ToARENG Bl B

(a), the 1s mmlbﬁspn@loycondensat | on catal yst. The al kali (al kaline earth)
nmetal conpound (a) ysed.as 25 L S5 8 I n extrenely.small _
amounts in the pres RESHGTERPIES AL 5 ‘?“L‘c?cé %fg?féﬁgﬁh beusedm‘i)\‘l@ﬂd‘pg‘ie er sed
pr: or tlo thededaiboBaﬁJ: ymel?d&!ﬂ&i\htb(lﬂs(étﬂ@ﬁﬁheﬁﬂ) B&bdiﬁﬁptglchs@ﬁ chﬁbﬁitegﬁb@piﬂhyl'rhe
nmelt pol ycondensati on i 0 car aci i esj.er .can
therefore be  Caroonalg,, ’rsfaé?tﬁ‘ ‘(981 ‘PF£ ‘g?‘g%le é‘o‘@ﬁ‘g?'l capeyatst Wutdven y
di spersed cat al yHonatd/bird QiGclohéA¥e carbonate. 'Fl%s@kéfbbrﬁ@h&x& d&fs{egcmawee asg@unt of
al kali (al kaline earth) nmetal conpound is uniform 30 enabling a stable

mel t pol yc&men@atwraﬁowe%fcww ‘E‘B‘eb%“dc‘élPli“?“éldc"é‘Eﬁ“ate is especially preferred for use

among these carbonic acid diesters.

The carbonic acid diesters used in the present invention may contain dicarboxylic
acid or dicarboxylic acid esters. Specifically, the carbonic acid diester may contain
dicarboxylic acid or dicarboxylic acid esters in molar amounts of preferably no more than

25  about 50 percent, more preferably no more than about 30 percent.

Examples of such dicarboxylic acids or dicarboxylic acid esters include

aromatic dicarboxylic acids such as terephthalic acid, isophthalic acid, diphenyl
terephthalate, and diphenyl isophthalate,

aliphatic dicarboxylic acids such as succinic acid, glutaric acid, adipic acid,

30 pimelic acid, suberic acid, azelaic acid, sebacic acid, decanedioic acid, dodecanedioic
acid, diphenyl sebacate, diphenyl decanedioate, and diphenyl dodecanedioate,
alicyclic dicarboxylic acids such as cyclopropanedicarboxylic acid, 1,2,-

cyclobutanedicarboxylic acid, 1,3-cyclobutanedicarboxylic acid, 1,2-



Furthernore, the production of reaction by-products that cause

di scol oration can be controlled better fromthe initial stage of the
~ pol ycondensation reaction of bisphenol and carbonic acid diester by

usi ng bi sphenol containing an al kali (al kaline earth) netal

-14- conpound (a) added beforehand-1&s descri bed herei nabove than by

the prior art nethod of directly adding an al kal i (alkallne earth)

nmet al conpound to a. mxe sol hen and carbonic acid
di ester, ther e@éf@é’ﬁ‘a‘ﬁ'}egﬁﬁn\’ﬁ’ﬂ'ﬁl‘y&{?’ oﬁ%ﬁcg’pﬁﬂ“f"ﬁd‘@%%d‘y cha‘:f col or tone
to be obtai nedcydmmzﬁnadxédrbbxyﬁdaid,ﬂbecyﬂoﬂneytmadﬁbaqrhcauid,ahdll addition, since

the 5 phenol i ngved fé th(g addi ti on product of bisphenol and
phenol , the ¢3%9bA"St ep can be conducted in an efficient,

unconpl i cat ed minneﬂlphenyl cyclopropanedlKﬂK@dylaE@ dikﬁdnyldr ?.Mbuﬁné&&rboxylate
her ei nabove, contained a description of the renovi ngﬁ
¥ e

phenol fron®t h&iPHeRy! t | b},—c chytaae ‘E?Fb%i'léﬁﬁherﬂﬂl’h’:ﬁ’ﬂd ﬁﬁéﬁ@PW@‘PﬁxX
of the additiop dﬁé@iﬂuq 3@?@0&%&5&&%@%&& bediph&iyei NeReyforRRMedibRBbxylate,

manuf acturing 1 henol

Manuf act ure of dimbemsd é@wﬂa@eecanedwboxylate and qipheppld 4reycloberanedicachoxylats, The

pol ycar bonat e igHaRe ki@ GikirathyRbntiRltho BRI QP AR Jiddtboxylic acids BPdicarboxylic
above-descri bed bisphenol and carbonic acid diester in the presence of -an

al kal i (@Plﬁ&’ﬁt#fﬁe earth) netal conpound (a) contai ned at a specific

catal yticallyy effectgy gg&glggf]% g%{gp “ﬁa’ gcific
exanpl es ofl the car bon| cp% Cl s%ug!rls t hat ta2(::lgn use ?lulg P eny
car bonat e, di t dhvehtiorait lixousnally, préfersgdam bsercorbhuin pdig dicsteriin ntaomts m&mmdymt 1.0
car bonat e, d| n ?,SFy [ i ethyl
car bonat e, 6{? (5:%? S‘ﬁd’f g@%@?ﬁg{s&mﬁ Mb@‘gr%%f ga;&%gﬁd@ c?g'leg’hlgéy‘i
car bonat e. Thesxnoreamfmndc acid diesters may be used in 20 conbi nati ons of
two or nore, and di enyI carbonate IS e ly preferred for us
anong t hese car boni o 8 RPIYSFRRRRL & it SRR b e p 'gt e '@8?? %ohgléﬁ‘ %‘mal ,
di esters usasd |d¢ntphmdpmeﬁﬁg1ht llemﬂme fanctivayl graupt q'u':rrmclie«r;v.ﬂetr hﬂx;bbused together aci d

contain U o npsBisrdetened Boenend ot Moyt i e CREr pol o
amounts of pr efeupblmds nlﬁavemplfenaltbarmya’xﬁe gy tor S&.ruaeylcgﬂixps, naite ¢ngpbaidbl y
no nore than about . 30 I gar boxylic

cent . . . ampl es of sugh di
aci ds or di car RIS E‘iaﬁ tres phenolicfyripxide grou;%%em% esvecm{l)éprnggszg Examples
di carboxylic a%ﬂiﬁmﬁ yolyfdstidral ephpduads memad d,1,1-sio@nybakyheddjethandizpheny |

20 tris(4-hydroxyphenyl)diisopropylbenzene, a-methyl-o,o,0"-tris(4-hydroxphenyl)-1,4-

diethylbenzene, a.,0',0"-tris(4-hydroxyphenyl)-1,3,5-triisopropylbenzene, phloroglucinol,
4,6-dimethyl-2,4,6-tri(4-hydroxyphenyl)-heptane-2, 1,3,5-tri(4-hydroxyphenyl)benzene,
2,2-bis-[4,4-(4,4'-dihydroxyphenyl)-cyclohexyl]-propane,  trimellitic  acid, 1,3,5-
benzenetricarboxylic acid, and pyromellitic acid. )

25 Preferred among these are 1,1,1-tris(4-hydroxphenyl)ethane and a,o’,a"-tris(4-
hydroxphenyl)-1,3,5 -t:iisopropylben},ene.

Such polyfunctional compounds are usually used in amounts of about 0.03 moles

or less, preferably from about 0.001 to about 0.02 moles, more preferably from about
0.001 to about 0.01 moles, per mole of bisphenol.

30 The carbonic acid diester and other polyfunctional compounds described
hereinabove may be used in solid form in the manufacture of polycarbonate, or they may
be fed directly from their manufacturing devices in molten form.

Furthermore, a basic compound (b) may be used in combination with alkali



terepht hal ate, and di phenyl i sophthal ate, al i phatic
di carboxylic acids such as succinic acid, glutaric acid, adipic acid, 30
-pinmelic acid, suberic acid, azelaic acid, sebacic acid, decanedioic acid,

dodecanedi oi c aci d, diphenyl sebacate, diphenyl decanedi oate, and
di phenyl dodecanedi oat e, alécycl i c dicarboxylic acids such
as cycl opropanedi carboxylic acid, 1,2, - cycl obut anedi car boxylic

Gyl opent anedi CIRASBREATS Asel aomicind 19)cts Bt pobvermempisa, et iy, proess.
cycl ohexanedi canw&isl i c acid, 1, 3- cyclohexanedlcarboxyllc acid, and 1, 4-
cycl ohexanedi car boxyl i c, aci.d

cycl opr opanedi carb es of ﬁ%ﬁ’éﬁ?@@’%‘“ﬁ@&&ﬁgﬁ g‘h’?%‘&@?ﬁa?‘é“m@s
di phenyl 1, 3- Mh&bﬂ%&@@&ﬂﬁﬁbbﬁ&)&bl&ﬁlﬁ at lﬁi@h@éﬁ%ﬂm Specific examples of such

1, 2- cycl opent anedi car | at e enyl
1, 3-cycl opeht HEHFU&¢BBR@* ﬂ@m“wﬂpﬂhenyl 1, 2- cycl ohexanedi car boxyl at e,

di phenyl 1, 3- cyclohﬁm&ﬁ&hcaycb&msamsvm@n gg PRPNYbr alkaryl groups such as
1, 4- cycl ohexanedi car boxyl at e. carbonic aC|d di'ester may contain

two or nore of *@H@S@Y%WB@WW@%MQW @irrethylamoqriym hydroxid QD¢ er s.
10 |
W@btﬂﬂkﬁﬁﬁgﬂ%mg&@ﬂdé %ﬁg& gﬁtf‘y et %@né}la&ﬁﬁcﬁﬁmﬁlm peno

in the present I nvent | to use car n|c
aci d diester i €HaMeNQHof from about 1.0 to about 1.30 nole per nole

of bi sphen W th R R

preferred. Qb te %ﬁﬂ B&Pycahb 2ate iémﬁghﬂggé urhg.ln H %Qégent
i nventi on pol yfupheaylaniaé, 15 conpounds having at |east three functional
groups per nDIecuIe ,Bg - i hed
bi sphenol and carbonic a |ester &Efé?%?%gﬁm%g$h?un§%?pagﬁag%ﬁﬁﬁh%?
conmpounds haveepiybomhm:yl@mdpsmdbagﬂmnoﬂsrtotuybar boxyl groups, vm'th conmpounds
containing at |east three e O|LC loe U aIIy
preferred. Exanpl es Prmary @ﬂrm 8‘%5) g%srfgf)cﬁl &“e

1,1, 1-tri s@4- hydr oxppdidiieg| sueh Mné-duﬁc@la:ﬂnepyﬂamc, 4-dxethylammopyndme and 4-

trls(4 hydr oxyphen di i.sopropyl benzene,
[err]-methyl - [éWF'M$% % gydroxphenyl)-1,4- di et hyl benzene,

[err]-tris(4-hydr Oxyraidm}ds)suchaaz&:etﬁyiim@amemdazphl or ogl uci nol ,
‘11 g g' e ?Z' hidfog y%{\ & %\dr O R s, (e Ao onium borohydride (Me,NBH,),
2,2-bis- [ 4, 4-( 4tet€abu@lahmfnﬁmy thﬁﬁydride%m\' BRYY kdraBritflRaMEnium! tekraftiechyiborste
aC|d 3 5- benzenetri carboxylic acid, and pyronellitic acid.
(Bu,NBPh,), and tetramethylammonium tetraphenylborate (I\Ee‘NBPh,
Preferred for use among these are tetraalkylammonium hydroxides, especially,
electronics-grade tetraalkylammonium hydroxides with low levels of metallic impurities.
Nitrogen-containing basic compounds (b) such as those mentioned hereinabove
may be used in afnounts of from about 1 x 10 to about 1 x 10" mole, preferably from
25  about 1 x 10” to to about 1 x 10 moles, per mole of bisphenol.
‘ In addition, boric acid compounds (c) may also be used as catalyst.
Examples of such boric acid compounds (c) include boric acid and boric acid
esters.
Examples of boric acid esters include those described by the following formula.
30 B(OR'"),(OH),,
where R'" is an alkyl such as methyl or ethyl or an aryl such as phenyl, and nis 1,

2,0r3.

Specific examples of such boric acid esters include trimethyl borate, triethyl



25 Preferred anong these are 1,1, 1-tris(4-hydroxphenyl)ethane and
[err]-tris(4- hydr oxphenyl )- 1,3,5-triisopropyl benzene.

- Such pol yfunctional conpounds are usually used in anpbunts of about 0.03

nol es or |less, preferably fromabout 0.001 to about 0.02 noles, nore
preferably from about 0. 001 toaboutl70. 01 nol es, per nol eof bi sphenol

30 The carbonic acid diester and ot her pol yfunctional conpounds

deot 000 bl YAE S A b SRS AR Bl T

manuf acturing eelices in nolten form Furthernore, a basic

conpound (b) e ed.in conbination with al kali
-16- (a%awz’ﬁﬁeh) metal compound (a) as nelt pol ycondensati on
catal yst in the preSahtboric acid bibogio ktid Bsters (c) may be used in &@umslof fomfabsutdhx basi c

conpounds (b) inglude nitrogen-conjaipi co ungds t hat deconpose
readily or are!l oF%%P‘e{ éﬁ8h1’“§‘ﬁ’ Préi‘?ﬁbg'af?‘g? é@wgﬁ‘en& 9 ﬁb"é‘khﬁgaeé“°§$ “&?}ch 5
conmpounds ar e Ipkefér@idly fmabs ¢ xQv* to to about 1 x 104 mold|pEpRiole/dt biyghemotl des havi ng
al kyl, aryl, or alkar%%ﬁgroups such, as t et ramet hyl anmoni um hydr oxi de
(Me4NOH) , ~ t et r aet hy ItaBABFSeRtIYSRoBy it dfcprelemrophienyse as melt polyeondessation calysni um
hydroxi de ( Budiftxampleda borbiRitoy bb SIRAY (BENRNE4HE) R¥ET Sxhpdand (aF hid nitrogen-

CH err](Me)[err] NOH), 10 tertjary am nes such as trinethyl am ne,
triethyl am ne, centaiaingprsiecpmpound (§) andyit is more prefarmed forise § pemkination of the three,
secondary 3@ Ne§af inp @ty okl ; Lbdtdinih S

nmet hyl or 1 et E?Fmgrp an g‘fﬁ .gfé[{loup Q’??ﬁ%gs&phenyl égfﬁ&t‘%ﬁ’é‘{lﬁmg%@
primary ani nes bgdsadid pehwripgeidestasar r] where R' is as described herei nabove,
15 pyri di ne C iﬁMﬁE% | .amd il BEe aci < o

4-di et hyl am nopyri d?rtllfeg?ﬁgb gr?ﬁ‘ﬁ' 43%;?‘53‘?@5@3%??‘?‘ iaﬁlg,or boric acid gster ©

i m dazol es sucimaysbeadded ko the miedkapaiyicondensition piactiopl Systerd (thoImeixed bisphenol and

and basic salts | t et ramet hyl ammoni um bor ohydri de

(Me[err] NBH err 1ﬁﬂ?3§d %etpggﬂtylannnniunlborohydride (Bu[err]NBH err]),
t et rabut yl arfmoni um tleis pefimed yd e thetabo@omentipd] agroutsiBPfliealir (hlkaling eetth) metal

t et ranet hyl amopi um. t aphenyl bor at e. r r.] NBEh[ .

Preferred for uészsén Pg‘r'r“o“ﬁ%‘S Fﬁcpe[s“ é% e oatéaﬁngg{fe @Icgnﬁglrﬁﬁgu@ Hy%?r‘?%l(rfag%ns?s catalyst
especially, because | the tpolycindensatiordeant bd rcamiked \dua riani adequatedspexd dad high-h | ow

levels of netal tlnl':lgcélarrrp“lrjeriglhtt Ip%?ycarbonate can be produced at high levels of polymerization

activity.

20 The polycondensation of bisphenol and carbonic acid diester in the presence of
such a catalyst can be conducted under the same conditions as polycondensation reactions
known in the prior art.

Specifically, in the first step of the reaction, bisphenol and carbonic acid diester
are reacted at a temperature of from about 80 to about 250°C, preferably from about 100

25 to about 230°C, more preferably from about 120 to about 190°C, for from about 0 to
about 5 h, preferably from about 0 to about 4 h, still more preferably from about 0 to
about 3 h, at ordinary pressure. Then the reaction temperature is raised, and the reaction
of bisphenol and carbonic acid diester is carried out as the pressure of the reaction system
is reduced. Finally, the polycondensation reaction of the bisphenol and carbonic acid

30  diester is carried out at a reduced pressure of about 5 mmHg or less, preferably about 1
mmHg or less and a temperature of from about 240 to about 320°C,

The type of polycondensation reaction described hereinabove may be conducted

as a continuous process or a batch process. The reactor used for the reaction may be a



Ni t rogen-contai ni ng basic conpounds (b) such as those nentioned herei nabove
may be used in anmounts of fromabout 1 x 10[err] to about 1 x 10[err] nol e,
“preferably from 25 about 1 x 10[err] to to about 1 x 10[err] noles, per

nol e of bi sphenol . In addition, boric acid conpounds (c) may
al so be used as catal yst. #&anpl es of such boric acid
conpounds (c¢) include boric acid and boric acid esters.

Exanpl es of borlc aC| ers in Iude t hose described by the foll ow ng
formula. 30 & eibufi e or oBunt tpe relORF. B(OR'' )[err](OH[err]

where R'' is an al kmie ﬁalyaiarbaﬁatéméahudn prodwt loplained ifnha mahne udekeribed ety | |

and nis 1, 2, .00 3. . . . . Specj fic anpl es. . of h oric

acid esters in@dﬁ@s‘iapﬁ?ﬁw&ﬂ&%ﬂs&“Wﬁsé?ﬂ%"dmmﬂﬁ’)'icméf“dc at J0°C, of

-17-h b bofrad@bout 016 abdut bOHBlg?prcfeﬁblly@éHabbﬁ%ﬁabéd:\ObQﬂUgl bor at e,

tri phenyl borate, trito or.a t ri napht or at e.

Such boric #&cid or B‘E?rRrEé/'é?fF le&?‘éfﬁe?ﬁﬂ‘g}r&vyw&@%@%%ﬁWW‘F Pom

about I x 5 36@&%&]1@%61@1@ lslﬁ‘dfn a&[uﬂ d aum{rm ?nomra&lewféﬂw%aut 1 x
e

10[err] to about 1 x 10[err] nole rably from about X
10[err] to to aswtP tq about 5P eflﬂ]minofoehlgberscm @rqs‘ftctep ;Swmhout 5 to about 20

In the present g}lﬁ\ﬁ%ﬂ,t bR [.Iwréﬁerabﬁ t8'aB5 R 18" t8 Abbif? IB?l(ﬁﬁm{T%E loMééGQ@%&ﬁﬁE ion
catal yst, exanpl e, a’conbination of alkali (alkaline éarth) netal

conpound (a) awqdrl@@@ﬁamemﬂmef cont ai ni ng basi ¢ compound (b), and it is

nor e prefeiped to “ﬁ.?d% §&H‘%§%ﬁﬁb&@ R4 mbdifachiRh e @eﬁx&@mlat@tgﬁle&mfegém&ge '

earth) net conpound nitrogen-contal ni ng basic corrl:‘)’gun
boric acid or Ibotiuse doxicl sbstancey gyich as phosgene or methylere hipridgydm-wermell ni ng

basi ¢ Co”poung‘g%@on%?x%a&%r ard 45 r&ullt lﬁﬂ{té&bl@ﬁbxﬂ aﬁ%ﬁfx{og&gam standpoirf®) be

added to the ycondensa lon re |sphenol and
carbonic acid di ester [mUcanbomtr) redcfion product (refetrsd proefaer Pdiycarbonasee fAJR

e o e IBHBNE vk sBhd B AR MR e BB (2

and nitrogen- cORt AR N und nco
because t haspoldgeeibeitiesddabove. can be carri ed out at an adequate speed and

O e o) SO B il PRl Y DAL S 30 DuRE QOGRS Bl S ©
[B] with a pKa value of about 3 or less and/or derivatives formed from said acidic
compounds (also referred to as acidic compound [B] hereinbelow) immediately after the
polycondensation reaction without cooling the polycarbonate [A] reaction product

20  obtained in the manner described hereinabove. Examples are cited hereinbelow.
It is more preferred to add a specified amount of water [C] together with acidic
compound {B].
Examples of the sulfur-containing acidic compounds [B] and derivatives of such
compounds used in the present invention include sulfurous acid, sulfuric acid, sulfinic -
25  acid-based compounds, and sulfonic acid-based compounds, and derivatives thereof.
Specifically: '
examples of sulfurous acid derivatives include dimethyl sulfite, diethyl sulfite,
dipropy! sulfite, dibutyl sulfite, and diphenyl suifite,
examples of sulfuric acid derivatives include dimethyl sulfate, diethyl sulfate.
30 dipropyl sulfate, dibutyl sulfate, and diphenyl sulfate,
examples of sulfinic acid-based compounds include benzenesulfinic acid,
toluenesulfinic acid, and

naphthalenesulfinic acid.



20° The pol ycondensati on of bi sphenol and carbonic acid diester in

t he presence of such a catal yst can be conducted under the sane
" conditions as pol ycondensati on reactions known in the prior art.
Specifically, in the first step of the reaction, bisphenol and carbonic
acid diester are reacted at a terrpélgature of from about 80 to about

250[err]C, preferably from about 100 25 to about 230[err]C, nore

preferably from abo ?I% t 190 r
about 5 h, prefer abF{{/ r gmsglg@g%% glg%g%gu%o%?o&l?&sﬁ#m%r gésp&e%e)r abalry from
about 0 to compaindsdes@ibbd byathe gerdrah formulp hersinbrlay offdnenortivne salts attheran

tenperature is raised, and the reaction - of bisphenol and carbonic
acid diester is carried out as the pressure of the reaction system

is reduced. Finally, the pol yconde tion reaction of the bisphenol and
carbonic acid 30 diester is car t a reduced pressure of about 5
mHg or | ess, preferably about | R¥ss and a t enper at ure of

from about 240 to about 320[err]C. The type of

pol ycondensgt i Qg fR2¢! 4 W&%&B&? & i}éﬁ’@’&r%ﬁkt 'lglrb Lelibstitated . @S
a continuous pr oceg\s%or a batc b‘la gcess he “r eact or useg % eséegcti on
may be a hydrocarbon group, R® is a ydrogen atom, hydrocarbon group with one-to-ﬁﬁy k8rbon

t ank-type, tub %RE ol U
pol ycar bonat e rgoglﬁzsf%’on Eexp%bsr T‘lt;S'al neg g'% %g{’dn%ﬁr?grm t%ggrsrgxr‘%%%ég*ﬁgrt%?'n
above usual ly has aﬁxmplcsofsuohwﬁanwd-bqsedammwmﬁameﬁmmgﬁdﬂmlml ori de

at 20[err]C, of am%ﬁ?ﬁ??&%g&eﬁn&%mg%&a& {p{tﬂnes ef.era ly from

about 3.0 to about erre T % ow rate of
such pol ycarbonat e mﬂ&mwmld asters. shelnpe nzthyt bem:énesulfonate,?,émjlebmidﬁeﬂﬂfdndt@ad of

ib(zju'lt(gzl tsofcrago %%ergf aboutgi%%gwg%% refe glﬁ%m %‘ﬁ:about 5

to about 20 g/niéﬂ\yﬂ’ﬂ Polusissalfgnarf ethgb Luytomexemuite 8blit$d phslidnesubfottd, 0
mn, for Iowwsc Sit ured.in the sane manner. 10 .

As described he¥8 H‘é?)‘ “?’gi‘?ée’ﬁw&%lf’daﬁl ®d related to the invention

does not use taaX kfifofild A&l ameRAivikalls sach Shamemnen flolddtsuifbeee chl oride
in the nelt pal ycondensatjon, .and as a result is preferable from
an environmeht al st aRasitioR sulfonic acid-based compoupds sychas B%FI‘#M%“‘?“@&E%“ Hemic aridduct
(referred 1o aSnapalcSARMRNRIE shiflrated polystyltas, A Rk W hcrYialebulSiRttdi rdreal
hue i s obtai ned |n accordance with the present invention, 15 descri bed
her ei nabove. copolymer may alsq b usgde present invention, it is preferred to add

a sul fur-contai ni ng BeidibstmeMyH used in combinations of two or more.

In the present invention, it is preferred to use sulfonic acid-based compounds

20  described by the general formula hereinabove or derivatives thereof as acidic compound
[B].

It is especially preferred to use ester compounds described in the general formula
hereinabove wherein R’ is a substituted aliphatic hydrocarbon group with one-to-six
carbon atoms, R® is a substituted aliphatic hydrocarbon group with one-to-eight carbon

25  atoms, and n is an integer ranging from 0 to 3. Specifically, it is preferred to use ethyl
benzenesulfonate, butyl benzenesulfonate, methyl p-toluenesulfonate, ethyl p-
toluenesuifonate, and butyl p-toluenesulfonate.

Among these, it is especially preferred to use methyl p-toluenesulfonate, ethyl p-
toluenesulfonate, and butyl p-toluenesulfonate.

30 These substances may be used in combinations of two or more.

In the present invention, it is preferred that polycarbonate [A] contain an acidic



[B] with a pKa value of about 3 or less and/or derivatives fornmed from said

acidic conmpounds (also referred to as acidic conpound [B]

- herei nbel ow) i mredi ately after the pol ycondensati on reacti on w thout
cooling the pol ycarbonate [A] reaction product 20 obtained in the manner
descri bed herei nabove. Exanpl es are cited-2erei nbel ow. It is

nore preferred to add a specified anount of water- [C] together with acidic
conpound [ B]. f, the sul.fur-contain

conpounds [ B] SPAPYE? ﬁ%lastufl%ss%?ff’n%%sﬁﬂhe% hereinabove in Mo I, frmots, ‘Hl}ﬁ’l‘f‘ ?Cl??@t Ef°esent
i nvention incl gelait 30itimes, prefersbly flom abiduk U 1td mboac101umsuin6terpr¢fer2tay ﬁoacabdudolased

conpounds, and s I ¢ acj d- based and derlvatlv reo

Speci fically: 16 houf B'dined Ghe feékzgp@%ﬂd‘?cu metak @“&8%@@ i1 ude
di met hyl sul fi h@oved!eﬁi-lbédreﬁddbﬁfoi'ﬁolycarbonate[ﬂL pr opyI sulfite, di butyl
sulfite, and di phen | es of sulfuric acid

sul fit
derivati vesSi ncl ude)ﬁﬁ ﬁ‘é’uF‘F&’ﬂ gompquad H‘y‘lea"é'ﬁPPg’ij"t (paiyparbonaie)fAd 599

sul fate, dibut gk uldiBb® or &Mk&léd) AR YblySdtbdnade with even more improve®X@Wmes Of
sul finic acid-based conpounds incl ude benzenesul finic_acid,

t ol uenesul fi ni étah%lﬁdanda‘f'ﬁief resistance pagHtimarlx be obtamped by addingjan acidic compound
- 19- to plyRIFBbiER: [R] nihd iRt dekfkutiprd compounds and

derivatives of t e compounds described by the general fornula
her ei nbel ow or anmmoMi 1§,ghpo5gpﬁe§eq)m thepresent invention to add water [C] together with the acid

Ei'?(r):n]; or a haI ogeﬁ%@t@iﬁsﬁ%%nm%%% ca %ﬁ%&%ﬁrﬁéﬁmgﬁ o

hydr ogen at om %Wamadmpmmmmm&m@m&mabdl#tw to Abous P00 ppm, espegially or
hal ogen- substi t 0%ak anging fromO
to 3. lﬂé f‘éﬂ@?@&\ oS op Q%%%ﬁ%olp?‘gﬂ?ageda%pg%& nggg&rpounds and
derivatives ther eof Whnnlwmbz[C] is added together vethl abidivi compaind §Bkinaliis menner, water
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15 catalystin polyca_rbonate [A), enablmg polycarbonate with good residence stability when

molten as well as good hue, transparency, water resistance, and weather resistance to be
obtained.

When more than about 1000 ppm of water is added, the polycarbonate is
susceptible to hydrolysis, and the physical properties of the polycarbonate may be

20  diminished.

In the present invention, it is preferred to obtain polycarbonate by adding the
above-described acidic compound [B] and a smalli amount of water [C] to the
polycarbonate [A] reaction product and then kneading.

) Any conventional kneader such as a single-screw extruder, a twin-screw extruder,

25  or a static mixer may be used to knead polycarbonate {A], acidic compound [B], and

. water [C]. These kneaders are effective for this purpose whether they are vented or not

vented.

Specifically, it is preferred to add acidic compound [B] and water {C] while

polycarbonate [A] obtained from the polycondensation reaction is in the molten state in

30 the reactor or in the extruder. This acidic compound (B] and water {C] may be added

separately, or they may be added simultaneously. There are no restrictions on the
sequence in which they are added, but it is preferred to add them simultaneously.

More specifically, to manufacture polycarbonate from polycarbonate [A], acidic



butyl benzenesul fonate, octyl benzenesul fonate, and phenyl

benzenesul fonate, and nmet hyl p-tol uenesul fonate, ethyl
- p-toluenesul fonate, butyl p-tol uenesul fonate, octyl
p-tol uenesul fonate, and phenyl p-toluenesulfonate, and

sul fonic acid ammonium salts such as annUﬁ?Un1p-toIuenesulfonate. 15
In addition, sulfonic acid-based conpounds such as trifluoronethanesul fonic

aci d, na E\%hg I ' ' n r I
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These subst ancesdirngonpound ] i andc watsr ni&dli ton polykarbemateo {Ahmbiained from the

In the present j ' it . ' ¢l d

compounds. 20 PSRk ploibd SRIEIE AP fhe 1B dod Wb BRI HORre, o
t hereof as aci tiroughenratudtr to be pelletizg].. Alternatively, polycarbonate ingy de formied |alftgr

preferred tp useg. ester unds._ desgari bed i - gen L, for .
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Wi t h one-t o- si xcidic substancé [Bjoamdavaers{C] Rhile phlycabanate[AJtis beinge pelletizedHiatthe
hydr ocar bon group wi th,one:tao-ej ght carbon 25 atons, and n is an integer
ranging fromo F@&ﬁ%@éﬁﬁ?‘%‘f‘%’s preferred to use ethyl

benzenesul fonat e, bUkylly pwlivagoRsatbdnards ased, ed. ot mplding] the poiycdribcaartpeiletet hy |

p- t ol uenesul f onat.e, .and hutyl p-toluenesyl fonate. )
Pong these. | 6% SmeaLHfopous pdatuts bk i) bt GuRtler fe foinged s 86 Pefhat o
ethyl p- 10 WhelpoBiasstaleqRAitSobtaned ik décstdaficel vith B st ivehtion are Bidited

These substances may. be used in conbi n_ati&s of two or. nore. .
In the present ®hbleading qddifives; or for dpelding,qthe palycaboate it sepseially AgsistaBhidi n an

acidic pyrolysis due to melting and it is resistant to reductions in molecular w and to
compound [ B] such fas those descrjbed hereinabove in nolar anmpbunis of from

about 1 to disgplgrationybecaysgitdas ipeqved thermal stabjlity-aad.when molfen, geed residence nes
more preferabl yhijgm about 1 to about 8 tines the anount of alkali
(al kaline earth) negtal conpound (a) used in the above-descri bed
reaction fd@5 pol ycamfuohemmere] /. the Spresent inventionThadditives diPd| may kbd jaddest 4

conpound in re ?Qgﬁ%‘%ﬁ%ﬁ g_{oné Q&l{m ¥Gak Qg[g%l?% [}éﬁ%ﬂrdge%é [Clin. Renc@ut dPhdized

or weakened an ate with even resi dence
stability and vdetrast fromstheetyest of thedinvantion. mat el y be obt ai ned by addi ng an

act di ¢ compound  suci Blaidyls A ifAIDABA! § dofibarbhale 121 3RIANS Lhilgd
. preferred | he present 1 nvention to add
wat er [ C] t ogetdospownd [B]ahdwater [€] while the polycarbonate is in the molten state, or they may
20 be added separately. In the present invention, it is preferred to add those among the
below-mentioned additives [D] that are reactive after adding acidic compound {B] and
water [C].
A wide variety of additives that are generally added to polycarbonate, as
appropriate for the intended use of the polycarbonate, can be cited as specific examples of
25  the additives {D] used in the present invention, for example, heat stabilizers, epoxy
compounds, uv absorbers, mold-parting agents, colorants, anti-static agents, slipping
agents, antiblocking agents, lubricants, anticlouding agents, natural oils, synthetic oils,
waxes, organic fillers, and inorganic fillers.
Of these, it is preferred to use heat stabilizers, epoxy compounds, uv absorbers,
30 mold-parting agents, colorants, and the like such as those described hereinbelow. These
additives may be used in combinations of two or more.
Specific examples of heat stabilizers used in the present invention include

phosphorus compounds, phenol-based stabilizers, organic thioether-based stabilizers, and



10 - conpound [B] described hereinabove. It is preferred to add water in

amounts from about 5 to about 1000 ppm nore preferably from about 10
'to about 500 ppm especially preferably from about 20 to about 300
ppm based on pol ycarbonate [A]. When water [C] is added
together with acidic conpound [B] in this r@aner, water [C and

aci dic conpound [B] cause an increase in the neutralizing efficiency of the
basic 15 cat alh?’n?it é\?r}g o ¢ rbaopate [A], enabling polycarbonate with good
resi dence st abi ME§f® e Stap#fen as wel | as good hue, transparency,

wat er resistance, anaxﬁ\ﬁﬂéshﬁrphé RorGi$ eunfRuids ifude phosph&it &id) BRbsphorous acid,

When nore than about 1000 wat er i s, added, the pqlycarbonate is
susceptible to ﬁymp ‘PWE‘?‘%“S aﬁﬁ‘d“‘?@“ﬂ‘?g?'ﬁ% PB‘P’PH?éH’W&é“@)fPh?W@WcW@onat e
may be 20 di mMafd sHdSshorous acid esters. In the present invention, it is
preferred to obtain polycarhbonate by adding the above- descrl bed

aci di ¢ conpo@ind [B] Brmplesofsych rhosp Caﬁlﬁeﬁﬁ‘ﬁé}cl‘FE] to the

pol ycarbonate [A] reﬁﬁ!ﬂy?%h&pﬁﬂé?%uﬁng triedthyt 8 EHnAE; tnethyl _phosphate, ARbutyl
conventional kneader such as a si ng e-screw extruder, a tw n- é) crew

extruder, 25  hosphae,at friockyl x cphosnRgtene trideevi t phosphated pripsfadeeshonphosphiang |

di d C f f
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Specifically, |tdlqhb)r<mrq1y mhesphate, add aci di ¢ conpound [B] and water [C]

whi | e ool ycar magak%@osgp%%lsg&d&% 8’@0{‘&91&8% tgnag nsation reaction

is in the m}lten state’in reac eexruder Thi s
aci.di ¢ conpound [ B] &iegylwephesphpt€} wswoh bas atdplesnlyl phosphagee psricatsgl yphosphateiey

Cequence i n i CHAFRFRERY erbRgE Sulo DR PRI " e

si mul t aneousl y. An example of phbspborspeaid estas Wwpuldtbe compoinds desceibed by the

pol ycar bonate fr ol ycar,bonate [A], acidic

- 21- np‘oﬂ]vﬁ éfm nd water [C], for exanple, polycarbonate my be
formed by adlda ng aci H((]R)g:orrpound [B] and water [C] to pol ycarbonate

[A] obtained from ondensatlon reactiop it is still in
the reactor and then"&’ﬁ’f‘?rﬁﬂﬁ‘%{eﬁ ASYFlif hydrocarbon gipyg, }’éﬂct‘@f‘?"ﬂr&@‘l‘g’t"lﬁp’ﬁé
pel letized. Al t edrdindtic\h§drscarionl grsupith® ARy Be the Yankcorldiferdpel after 5

pol ycarbonate [A] obtained in the pol ycondensatl on reaction has left the

reactor by adding ExamBlE ofice “‘Q?}B’Q’E%E@CFBXS‘& & fepaulyinglyde whi | e
pol ycarbonate [A] is thaky1OpHdepHies isa@d ab NrifnbByl phosphite, triethyl phosphite, tributyl

20  phosphite, trioctyl phosphite, tris(2-ethylhexyl) phosphite, trinonyl phosphite, tridecyl
phosphite, trioctadecyl phosphite, tristearyl phosphite, tris(2-chloroethyl) phosphite, and
tris(2,3-dicloropropyl) phosphite,

tricycloalkyl phosphites such as tricyclohexy! phosphite,
triaryl phosphites such as triphenyl phosphite, tricresyl phosphite,

25  tris(ethylphenyl) phosphite, tris(2,4,-di-t-butylphenyl) phosphite, tris(nonylphenyl)

phosphite, and tris(hydroxypheny!) phosphite, and

aryl alkyl phosphites such as phenyldodecyl phosphite, diphenyldecyl phosphite,
diphenylisooctyl phosphite, phenylisooctyl phosphite, and 2-ethylhexyldiphenyl
phosphite.

30 Further examples of phosphorous acid esters include distearylpentaerythrityl
diphosphite, and bis(2,4-di-t-butylphenyl)pentaerythrityl phosphite. These phosphite
esters may be used in combinations of two or more.

Among these examples, phosphorous acid esters described by the formula



extruder and kneadi ng the three together. Usual Iy, when
pol ycarbonate is used, e.g., for nolding, the polycarbonate pellets

are renelted and various additi ves such as heat stabilizers are bl ended

into the nelt. 10 When pol ycarbonate pellets obtained in accordance with
t he present invention are nelted f or-281 endi ng additives or for.
nol di ng, the pol ycarbonate is especially resistant to pyrol ysis due
to nelting and jt .i esi.s LONS in l ecul ' and_t.o
i scol or at i on. bssbete® e dtbed Rrdy Bl b BRGelniF R A i Blir i
good residence tris(2,4-digtbatylghedyf) phbsphite is especially prefetrdtior nrore, in the present

aci dic conpound [ B EREIACLPTE oo hiir R P RBP S SRy oY 1 o

t he object of t baylphenghti on. propionate, Suc fetraids{miethylesie-3-01',5'diy-bagl-edded

to pol ycar bonat A I Myl taneoys with acidic cogpound [B], and wat er
[C] while the p&%&?ﬁ%ﬁnﬁ?‘gmf’%&tﬁljw "mol ten stat &! Jﬁ“?p@‘ygﬁgﬁy%xy' Be
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anong t he el ow tion addifives that are reactive after

addi ng acidic cB)‘ﬂSB’EYHE%?ﬁ'é‘Hﬁg“MP&MI'\Nat er [C]. A Wi de

variety of additivesEidifplesaof ©REBEMased AtiERilers OinBlalld/ Cllak9D athRdipAdhionate,
appropriate for the intended use of the pol ycarbgnate, can be cited as

speci fic exanpl dtegpl o5 thiodipropionate; | v edmypftylhdthipdiprpianats, e s e ditridesylehd’t on,

for exanpl ey ohegliodiprépibidte BidpenBigifYitol tetrakis(a SRR HISHISpioddl).absor ber s,

mol d-parting agents, colorants, anti-static agents, slippi ng-F agents,
anti bl ocki ng agent s, Exanplesofhinderedsamine-basedistahilizarg dnelugle bise2.6.6tetrgmethyl-4-
synthetic oils, jinan : I | L8 pi [ L§_hi S,

O these, it isplrg?}g)rsree t’zblﬁgggﬁga n{s?{dgg’ls{i b rs,})wgo%gé%g?,{?uv
absorbers, 30 butyhihydrpxyphenylyprogionyloxy}etbyibf< B 5-dintbutylife | i ke such as
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piperidyl) 1,2,3,4-butanetetracarboxylate.
20 These compounds may be used in combinations of two or more.

These heat stabilizers may be used in amounts of from about 0.001 to about 5
parts by weight, preferably. from about 0.005 to about 0.5 parts by weight, more
preferably from about 0.01 to about 0.3 parts by weight, per 100 parts by weight of
polycarbonate. ;

25 These heat stabilizers may be added in a solid or liquid state.

It is preferred to add such heat stabilizers in the same manner as {B] and [C] while
polycarbonate [A] is in the molten state because polycarbonate with a less extensive
thermal history can be manufactured. Additionally, the polycarbonate obtained contains
heat stabilizer, which suppresses pyrolysis during remelting.

30 Epoxy compounds with at least one epoxy group per molecule are used.
Specifically,

expoxidized soybean oil, epoxidized linseed oil, phenylglycidyl ether,

allylglycydyl ether, t-butylphenylglycydyl ether, 3,4-epoxycycloexylmethyl-3'4'-



and phosphorous acid esters. 5 . Exanpl es of such phosphoric acid
esters include trial kyl phosphates such as trinethyl

" phosphate, triethyl phosphate, tributyl phosphate, trioctyl
phosphate, tridecyl phosphate, trioctadecyl phosphate,

di stearyl pentaerythrityl diphosphate, tris%%-chloroethyl) phosphat e, and
tris(2, 3- di chl oropropyl ) phosphate; 10 ~tricycl oal kyl
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phosphi t es suchyasmyRd2imeRASWpo Q}Wa&kyx&ﬁ:arvakﬂae Q?élélﬁﬁyll-z-ﬁbﬂmt e,

di phenyl i sooctyl phosPhlte ﬁenyllsooct
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phosphorous aci gy, Sk [ 3 4

di phosphite, and %%I(a{fs% di ﬁggﬁbﬁcﬁa&%}( %gttr?t ae[%%?héﬁywerl h?)s hite. These
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Among these exapp: lawojgg,gg&g{ g@d&ggﬂﬂ%%ﬁ‘;&dg%s% ?}Q_q(g by the fornul a
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-23- here| ove ar aronat | ¢ phosphorous acid esters are
more preferred, emxajteﬁahydrophthahc anhydride, dxethyl 4,5-epoxy-cis-1,2-cyclohexyl dicarboxylate,

and di-n-butyl-3-f-butyl-4,5-epoxy-cis-1,2-cyclohexyl dicarboxylate.
These epoxy compounds may be used in combinations of two or more.
20 Among them, it is preferred to use alicyclic epoxy compounds, especially 3,4-
epoxycyclohexylmethyl-3',4'-epoxycyclohexyl carboxylate.
Such epoxy compounds may be added to polycarbonate [A] hereinabove in
amounts of 1-2000 ppm, with 10-1000 ppm being preferred.
When epoxy compounds are used as additives [D], it is especially preferred to add
25  them after adding acidic compound [B] and water {C] in order to neutralize acidic
compound [B] which is added in excess amounts. Neutralizing excess acidic compound
[B] in this way yields polycarbonate with especially good water resistance and
transparency is obtained.
There are no particular restrictions on uv absorbers, and any conventional uv
30 absorbers can be used, examples including salicylic acid-based uv absorbers,
benzophenone-based uv absorbers, benzotriazole uv absorbers, and cyanoacrylate uv
absorbers.

Specific examples of salicylic acid-based uv absorbers include pheny! salicylate



tri-s(2,4-di-t-butyl phenyl) phosphite is especially preferred.
Exanpl es of phenol - based stabilizers include

‘n-oct adecyl - 3- (4- hydroxy-3',5" -di -t- but yl phenyl)

pr opi onat e, - ' tetrakis[nethylene-§5§3',5'-di-t-buty|-4- 5
hydr oxyphenyl ) pr opi onat e] net hane,

1,1,3-tris(2-nethyl-4-hydroxy-5-t- but yl phenyl ) but ane,

di st earyl (4- hy dag@ps-Btylptidayl salicylatdut y| ) benzyl mal onate, and 4-

hydr oxynet hyl - 2, 6-di -t - but yl phenol . Exanpl es of

t hi oet her - based st abFf3mp §fﬁ%ﬂé%ﬂ9¥ﬁ$%ﬁPV4“?¢ﬁﬁHFEWB%#Dnate,

di stearyl t higarbkydehzdPRdnBae, 2-hydtbX4-inzthvkybénzdphdnbhd) dDIdiRRISXat €,
ditridecyl-3,3 - 10 t hi odi propi onate, and pentaerythritol

tetraki s( a- | aur fetherybsprophinghe 2@ dihydroxy-4,4'-dimethoxyhepzephenoge, 3rhydionytér ed

ani ne- based &t aRjeltoRRDScaltBRybiRRpRinSHS 2 By fofy 4 RlctRRRS Rllkstdizophenone P Peri dy!)
sebacat e, b|s(l,2,2,6,6-pentane?hyl-4-p| erldgl) sebacat e,

1-[ 2-{3-(3, 5-di trihydrate, 2-hydroxy-4-n-octoxybenzophenone, 2,2',4,4'"-tetrahydroxybenzophenone, 4-

but y1 - 4- hydr Xy BRERYLNPS BRGRLEXMERL s dekadyinglicd.- but y1 - 4-
hydr oxyphenyl ) propi ony)P%xy}- , 2, 6?%—te¥rlgsrret hyl pi peri di ne,
8- benzyl - 7, 7, 9, ;ethpgyphenyl)methane, and 2-hydroxy-4-methoxybenzophenone-5-sulfonic acid.

t et ramet hyl - 3- octyl - Mﬁést&%%%h%@ﬁ%wa&eﬁ&i_wdw_5-_
; ,

4- benzoyl oxy- 2, 2, 6, 6-
2- (3, 5-di -t 1but yethyipheuibenyrotriazol¢, 2-(2-hydiowy-§'| S'rdi-tvitydphenylibenzotriazole, 2-(2'-

biS(1,2,2,6,6'p =2l AL . . | . . S _di_p
R pgﬂ@@%% R%Lgyﬁ}%h%ﬁl#t%ﬁl%—sg_ biobéazotriazole, 2-(2-hydroxy-3',5'-di-¢

(3, 5-di -t - but yl bédtylphenmybpSridormbdnz@riarole 2 -{2'-hydraxyas'epetylphahyl)benzotriazole, 2-(2'-
tetrakis(2,2,6,6-tetr hyl - 4- i per i,dyl . s An cn ru

1, 2,3, 4- but anet Slrr ggggg-évyra&ygghcw&m&a%?e,'2%#3{3@@-86%36%&- may be used

i n combi nat i ons tafahydsophttfalifidomethyl)-5'-methylphenyl]behbetfiolrpdiid 232-mbihllezebisps-may be
br et er abl y. fPom b3 s B b OB hei by more
preferably from abouExéinglds 6nyabau§1atQ-b8seaawassomﬁrsvm¢'1ﬁaét2remmegﬁ?.@cﬁ%-3§- byb
added in a sol i AP AGaRE B5pey1-bevano-33-diphens] scy e, o ppoF RS BRAE
such heat st abi lys&BhSombinktdas S8 ofRbeer as [B] and [C] while

pol ycarbonate [A] is_in the nolten state because pol ycarbonate with a | ess

ext ensi ve t heMiEAvIqlst Sbwriprcamuallhysd mamannts oF frapabpyt SRR g abauné
pol ycar bonatx® oljafé B deiaht) pREebly from aboull 08b5 & Bl 1 BRI by WaLIEmSYRIRIEGSNES

pyrolysis during renelting. 30 . Epoxy conpounds wth at | east
one epoxy group abay g@glt‘éab&%o-ﬁlé’é‘éﬁ by weight, peg]@@ Pg&déll wejght of polycarbonate
expoxi di zed soyhaan oil, epoxidized linseed oil, phenylglycidyl ether,
allyl glycydyl ether, t-butylphenylglycydyl ether, _

3, 4- epoxycycl oexyl rret“’H‘,VIQf 3'wide variety of conventionally known mold-parting agents may be used

- 24- without any particular restrictions.
25 For example, one may use
hydrocarbon mold-parting agents such as natural and synthetic paraffin waxes,
polyethylene waxes, and fluorocarbons,
fatty acid-based mold-parting agents, for example, higher fatty acids such as
stearic acid and hydroxystearic acid and oxyfatty acids.
30 fatty acid amide-based mold-parting agents, for example, fatty acid amides such
as stearamide and ethylene-bis-stearamide and alkylene bis-fatty acid amides,
alcohol-based mold-parting agents. for example, aliphatic alcohols such as stearyl

alcohol and cetyl alcohol, polyhydric alcohol, polyglycol, and polyglycerol,



epoxycycl ohexyl carboxyl at e,
3, 4- epoxy- 6- et hyl cycl ohexyl net hyl - 3' , 4' - epoxy-6' - met hyl cycl ohexyl

‘car boxyl ate, 2, 3-epoxycycl ohexyl nmet hyl -3', 4' - epoxycycl ohexyl

car boxyl ate, 4-(3, 4-epoxy-5-nethyl cycl ohexyl)butyl-3',4"'-epoxycycl ohexyl
car boxyl at e, 3, 4- epoxycycl ohexyl et hyl-8ée oxide
cycl ohexyl net hyl - 3, 4- epoxycycl ohexyl carboxylate

3, 4- epoxy- 6- nethylcy | ohe neth exyl carboxy] ate,
bi sphenol A fc %fﬁ%//ﬁtqu‘f’ﬁ?\ér‘m%@ °§B’F1"é‘¥?6q (i‘ﬂv“él brlyastewstfer |
Bht hal i c S.CI d lgfaujayd&ﬂdsxeﬁhlsbutylhstearate hﬁ(p&i\;adxwﬁhﬂ haiagteahrasl 1 Gty h?i&){;@byhya?—ﬁt er,
i s- epoxydi cyc nt adi enyl _ et he epoxyet hyl'ene gl ycol
bi s- epoxycycl oh ”g%?/‘fﬂt ﬁéé‘a ‘{:Rﬂlyeg"?'é‘pl(ﬁ‘é'ﬁcﬂ‘fi t et raphenyl et hyl ene
epoxi de, octyl epoxysn&b.raa&@édemomwn@ deests raﬁéhy&uglﬁ&hems Stittse HBid-parting

di met hyl - 1, 2- epoxycycl ohexane, di met hyl - 1, 2- epoxycycl ohexane,
3-met hyl - 5-t2 agems“lﬁ‘&?’?/ ‘Wég’ﬂ%@?@ f BY0E soge

oct adecyl - 2, 2- di met hybid §9@ﬁ&w&|ﬂélﬁ§‘e’ﬂ3{ﬁaﬁ%@@fﬂﬁlﬁﬁomabouto001 to about
N butyl -2, 2- dlneth | - 3, 4- epoxycycl dhexyl carboxyl ate,

cycl ohexyl - 2- med Bafis-by weight, preferaly Gam ebaut 8,98 tplabeutrlnest py Aeight, more preferably
N-but yl - 2- i sopr 604 labout 108 RO ¥Youe 0FEIRY FW/&# elgsesy 00 prcts by @g@ﬁg&%g&&mm

oxt adecyl - 3, 4- epoxycycl ohexyl carboxylate et hyl
epoxycycl ohexyl [Adar boxy| at e,

41501 o2, oyl e v o A S ki o oA AL

epoxyt etrahydroplhrhaﬁse@aadwglmtdmaywmwcombﬁamxy ci s-1, 2-cycl ohexyl

d! car boxyl at e, S;%&ﬂc gkanﬂ:}%%tfﬂo@ cQHEXE%ﬂc? %(:)cfc(igs %181? %g%mu%cél&?f Xyl

di car boxyl at e. comrpounds
conbi nati ons of axtd/\mompxldt)ml, hgdroxxdes such as al&mmagwhﬁw mﬂﬁdés sush [a5 efnersulfidei 0

use alicyclic e C Q eC|

epoxycycl ohexyl E%%%@aﬁ%g?su a%se ?Hgé?f bIB&rmteétsB"h as zinc chromate and g, .,
epoxy conpousids mmtyjodémmddiadlfites suelh yclhtibmrsalfae; (cAlbomtds Sudtpds@dRiun\carbonate;
amounts of 1-200Q wth 10-1000 p ern referred When
epoxy conpounds?® g?ﬁgslrj%gﬂas ?’8“5 ‘Bl"fﬂ te? §S B?B@BFSSI"I‘%}Ctp?"é‘P@rSPQH”t 0
add 25  them atdrbon brlek; n@d anéaiie pawﬁamé_mabnisslucﬁrh@ bi6Hz8 'polwidtr bl @lufffunt O
neutralize acidic conpound [B] which is added in excess anounts.

Neut ral i zi ng ex8¥Er 6 di ¢ conpound [B] in this way yields

pol ycarbonate with esgeific@kdnypl&UTSroaiit @blofafis iirfeludB GfRrodd\blorants such s adphidl ency
i s obtained, There are nomgartlcular restrictions on uv

absorbers, ARd &F§" Emienelorants sush asusphtholyellow 5% a20 calqrapts sysheas likeh g es

i ncluding sal i cBotdeadkCION; RpHAA] 1Y, A0 SROMEFHhal yellow; phtRASFARREAMIERPARRDs UV
absorbers, benzofriazole uy absorbers, and cyanoacrylate uv

absorbers. phthalocyanine bigseands fast sy abhit: eagd sondeasadcpalyyclisc elotgats esychy gs
absor bers i ncl ugftamBRRY biud duintdHdBhéviolet, dioxazine violet.

Colorants may be used in amounts of usually from about 1 x 10 to about 5 parts
25 by weight, preferably from about | x 10® to about 3 parts by weight, more preferably
from about 1 x 10" to about 1 part by weight per 100 parts by v;eight of polycarbonate
[Al. |
In the present invention, acidic compound [B], water [C], and additives [D] such
as those mentioned hereinabove are added to polycarbonate [A] while it is in the molten
30  state as was mentioned hereinabove. However, [B], {C], and [D] may be diluted with
polycarbonate powder in amounts that do not detract from the object of the invention and
then added to polycarbonate [A], or master pellets already containing high concentrations

of [B], [C], and [D] may be added to polycarbonate [A]. At this time a certain amount of



- 25- and p-t-butyl phenyl salicylate. Exanpl es of
benzophenone- based uv absorbers include 2, 4- di hydr oxybenzophenone,
-2- hydr oxy- 4- net hoxybenzophenone, 2, 2'-di hydroxy- 4-

met hoxybenzophenone, 2,2'-di hydroxy-4, 4' -di net hoxybenzophenorie,
2--hydroxy-4- 5 met hoxy- 2' - car boxybenzopf28none, :

2- hydr oxy- 4- met hoxy- 5- sul f obenzophenone tri hydrate,
2- hydr oxy- 4- n- oct oxybenzophenone, 2,2',4,4'-tetrahydroxybenzophenone, 4-
dodecyl oxy- 2- hy WrtExi§ s@ﬁ@sghb%ﬁ@ycaﬁbw%vﬁwﬁzaw peHet, 1RETefREs. the amount of water

met hoxypheny! ) "R BRAREmuA BE subtrRUEH 196 iR ROMIQPIARBEROWR=OCIUl f ONi ¢ aci d.
Exanpl es of benzotriazol e-based uv absorbers include 2-(2'-hydroxy-5"'- 10
net hyl phenyl ) benzot r g descdbed hereinabove, in accordance with the manufacturing method for

2- (2" - hydr oxy- 3pe19carih -E-Pu&u&v@w&% SHdEAsAFd ractidn 6€bisphenol and carboni
hydr oxy-3' -t - bupg{l?‘fa{gwparrtetohyl phenyl ) - S?ngr?léorobenzot rcilazol elfp enot an e

2- (2" - hydr ox§ - 3acig diegter ¢an be carried pyftiy therprespnce-of ap gxtemshicymatt anouabefcatalyst
2-(2' -hydroxy-5%-1-:0 HcT-Tavs | ol 2 initi :
hydroxy-3', 5 - ! fsa%‘?%lﬁgﬁ% benzoﬁ‘%%??gez?‘fé‘%f‘%%?%fm -g_%p{ L iag SR
t et r ahydr opht halThns, droasordgrcs with-the piesanp inwventioh,] ib ssrpostible s efficientlyganufacture

2,2' -met hyl enebi s{ 4- " - - . .

, 3, 3-tetranet hyIPB%’faiﬁh-;'g-‘%' 8#&‘8%%%%@?-%"}‘%%&“? stability during molding,
Exanpl es of cyanadgsoditahspalescyadd wateaissistadeer s i ncl ude

2- et hyl hexyl_-

2-cyanos 3, 3. di phenyl ryl a oy .
ethyl-2-cyaﬁ8-3,3-diBh§%§?“%@?9Fg#ggmfﬁé§§a%éﬁb%ﬁ%ﬁgqﬁﬁvmggﬂ'mm'Whﬁge I n
conbi nati ons of impfves heatrésistance and water resistancd dah bewbtaihel byaddding bdditivea such as
usual ly used in unts of, from about Q.001.t0.about 20, . .parts
wei ght, preferatff ‘?@W?‘ﬁﬂ%ﬁt"g‘b‘? wop ﬁ‘ﬁé%'t‘lei“?)‘ggt‘je 'B?/l%fa&rfg’mw after
pr ef ergbl y ) théfma ﬁﬁhkﬁanﬁti@ﬂ-rehﬂioﬂbou't 0.5 parts by weight, ]E)er 103
parts by weight of p C onat e JA . . . ny. ,o0 wt de
variety of conventi o%&h%i;%ﬂ'ﬁmweﬂdl’taﬁédaﬁﬁem ﬁ}‘ﬁaﬁ}mﬂ%ﬁﬁ%@ﬁd £0r use a5
wi t hout any jgar tdogsthldion Bftérial fif the Rstm of Rheets or the like, q¥%@educh aPiforidhile USE
hydr ocar bon nol d-parting agents such_as natural ap syntgetl pa{affln

waxes, poiepd iamyp 1enses andapsctacis, lenges, Rptigd 4pq9Esfiag materials, and the like, pofitpy

aci d- based nol d- pafiioh B ga&atReldih@ maii@Pl e, higher fatty acids such as
stearic acid and hydroxysStearic acid and oxyfatty acids. 30 fatty

aci d ami de-based nol d-parting agents, foExeRelgple, fatty acid anides such

as stearam de and et hjfl QRReRinvertioRas LR ABLinBLIKY bG Reakl §F dxathpls; R6WeWer,
am des, al cohol - based nol d-parting agents. for exanple,

al i phati ¢ al 2bhoths inyersien isnoslimiged )y these examplgscohol and cetyl al cohol ,
pol yhydric al cohol, pglygLycat speditidatRt! ¥Q! BASHIAL methods were used to measure the

effective amount of catalyst equivalent to a bisphenol A disodium salt concentration, the
hue and purity of the bisphenol A, and the MFR and hue of the polycarbonate.
Effective Amount of Catalyst Equivalent to Bisphenol A Disodium Sait Concentration
25 A total of 20 mL/h of bisphenol A (also referred to as BPA hereinbelow)
produced in the work-ing examples and diphenyl carbonate was fed to a 100-mL scale
reactor . at a molar ratio of 1:1, and a transesterification reaction was carried out at 160°C
for a residence time of 30 min. The phenol concentration (the amount of phenol produced
by the reaction, i.e., the transesterification reactivity) in the liquid leaving the reactor was
30 measured with a near infrared analyzer, and the effective amount of catalyst was found
from a calibration curve described hereinbelow prepared beforehand under identical
transesterification conditions.

Effective amount of catalyst (Moles of bisphenol A disodium salt/moles of BPA)



- 26- fatty acid ester-based nol d-parting agents, for exanple,

| ower al cohol esters of fatty acids such as butyl stearate and
‘pentaerythritol tetrastearate; fatty acid pol yhydric al cohol esters;
and fatty acid polyglycol esters, and sil i cone-based

nol d-parting agents such as silicone oils.-28hese nold-parting 5 agents
may be used in conbinations of two or nore. Mol d- parti ng
agents may be used_in amobunts of usually from about 0.001 to about 5

parts by wei ght= 338 &fl8r aphepokcopsentsion(Parcenthy weighhout 1 part by wei ght,

more preferably Colér'd? Be BiPhénoP A elicvm@RexOyp Parts by weight, per 100
parts by wei ght of polycarbonate Al. 10 Pignents or dyes may

be used col orants. HEheicelor ofihisphenel & S4TCorck9) rain iz was measureghyisually.used,
and col orants APHR SEndafd GRS lufaeS - Speci fic exanpl es
of inorganic co or}égmts i nclude oxfg‘Zs such as titani um di oxi de and

iron oxide r%ed; hydrRxityiefsheBisphead Aal uni na white; sulfides such as zinc

sul fi de; ferr j I ﬁﬁ'ﬁé e ' bl ue; chromat es
such as zinc chr Om?@%ﬁ%ﬁ?@h@ﬂ%ﬁy e‘%dﬁ&figgmﬂlg%#g%sﬁpgg%h as barium

sul fate; carbonat es €elohofals Robjicatbonatec ar bonat e; silicates such as

ul tramarine bl ue; ph t ese.. Vi t - cafban -1
carbon bl ack; and mﬁ‘gﬁg{f‘?‘c‘ggg)%%%r&%; %@gﬁfcg, §r§r8 ﬁnog(lée%bar’t 8 r@igpd%%ﬁg’% gté‘rrl%of

al um num pedRAeinjection pressure of 1000 Kgfomg ickdle time afihd ses, i noold) tamiperaané of ant s
i nclude nitrgso r s _such as .n hol 20 reen B: nigre colLorants
such as naph hollﬁﬁgff"wesleﬁgﬂ&‘i@fi% wasgpeagured; 'P?“ﬁ‘&ﬂ“grﬂbec?,i‘a““&“ﬁes
Bolr deaux 10B, hn&@thtd"lNihoﬁ @éﬂshandh lKﬁfyoom_ mmaobl 01y1§>l;I IofaWr aﬁchEbBil; lmlffe’ﬂéﬁc@glieter,
colorants such as t hal ocyani ng ue an ast sky ue; an
condensed pol ycmﬁ@em‘@?‘m@ﬁ%ﬁ%@& i ndant hr one bl ue,

qui'nacri done vi ol et, Yi=QoeZ R2TEX-Y 0642)Y Col orants may be used

in amounts of usually fromabout 1 x 10[err] to about 5 parts 25 by
wei ght, preferably fmr%%fﬂéﬁﬁ"?yfa‘?‘“ﬁ‘ﬂ err] to about 3 parts by weight, nore

preferably ;s f 1 e alacaUd: a]tetﬁpéﬁ{neroffhf(}:]@ AAAbHA df 1PPkg ixbaelcm&ﬂbtwm%e 100

parts by wei ght of polycarbonate . n the present
i nvention, aci diRethodsBOIhE-R2H- water [C], and additives [D] such as

t hose nenti oned her ei a@,gg@ I t ' jolinl el N
the nmolten 30 stat gﬂg?%\/\ggﬁﬁrrlgnti ongﬁaﬁg%egif%ﬁ%g@gmﬁﬁﬁ%@g?&@f%k[l&]t,ﬁeand

[D] may be di | utvekigg expmples are dessgbeddwreinbelave powder in ampunts that do not
detract from the obj @fnufifudifePrbitverot Bipheadlth then added to

oo O [, Bl oo i e B MRS o

certain anount o1 at 50°C and ordinary pressure, using a sulfonic acid-type ion-exchange resin with a

degree of cross-linking of 4 percent as the acid catalyst, and a reaction mixture was
obtained.
(2) The reaction mixture obtained hereinabove was vacuum-distilled at 200
25 mmHg and 120°C to remove unreacted acetone, water by-product, and the like and obtain
a crude liquid (bisphenol A).
(3) The bisphenol A concentration was adjusted to 30 percent by weight by
distilling off phenol from the crude liquid obtained hereinabove.
(4) The crude liquid with the adjusted concentration (the uniform solution)
30  described hereinabove was cooled to 42°C by removing heat with an external heat
exchanger, thereby crystallizing the addition product of bisphenol A and phenol and
forming a slurry.
(5) The slurry was separated into the addition product (the crystal part) and the



-27- water is absorbed by the polycarbonate powder. and pellets;

t herefore, the anmount of water .absorbed nust be subtracted to the
‘water to be added when adding water [(C]. As descri bed

her ei nabove, in accordance with the manufacturing method for

pol ycarbonate of the invention, the polycpndensation reaction of bisphenol
and carbonic 5 acid diester can be cartied out in the presence of an
extrenely smal|l anmount of catal yst that is controlled to be within a
speci fied rangeméthaiimtdnby centrifigationabdrgeuuot filtrdtienr eact i on. Thus, in

manutacture | og, PR HETE @phdiol § AR EERE keSen SIERNY | 40
hue stability oi§parstigniies @¢lied by heating at b?rQEC good transparency and water
resistance. 10 (D_The pﬂeﬂolagglrénlo%h bﬂo&lcb{m%mﬂ?gttﬁc h@lt%ﬁ%&&?ﬁ) gptal yst

is stabilized and whi'ch heat resi stance an

resi stance c&n H@W&Méamﬁy“émi‘ﬁ’dmawlﬁ vassreapyered. s aci di c

conpounds to the reggy rr@@m&reecmsﬂenm biftaihdd ih Step (7) h&t6indWRYd B} r&lddk& into
i mredi ately aft

t he ycqondensati.on reaction.
Pol ycar bonat e n&ﬁﬁ#‘éé‘ﬂ‘hrae‘iﬂm?ﬁ“%fcﬁ% e'aﬂ"i‘gé°%‘q Witk nitrpes fpoebtains bisghenal 4 or use
as 15 construfliikeoan nmaterial in the formof sheets or the |like, optical
I enses such as gqut bl Brocess for P %oa?e”p | enses and spectacl e | enses,

optical recordi e, not to mention as a
general nol @ng mat Bisphenol Ain the molten state sent from step (7) or bisphenol A rendered into

Exanpl es flakes in stepfﬁ)etfeai &ReT0 r&gﬂﬂﬁmdﬁﬁkd ﬁol@ﬁ%ﬁpﬁh@fﬂ&rﬁ&ﬁa{t@éeggﬂé pu b by

means of exanples; howe invention 1s not

exanpl es. direct Plpmg SXSF?mt(FFéd eree%‘ehkg@rreeq ontingiopshhfed fo-the M«rwmrrbgd net hods
vere used to Meag&Hh r mixing raw RhtbSE &M%@matemmﬁ%g'&M@ko‘?wagﬁbent to
a bi sphenol A disodiumsalt concentration, hue and purity of the
bi sphenol A, andfWes Megeaciad-hue of the poI ycar bonat e. Ef fective

Anount of Catal yst Emne apheté uted B pol &Qing/“ﬁ:di—}c&@&latémvﬁakcfmpgémmt&@t' on
25 A tatal of 2Q .nL/h of b: hen al so referred to as BPA

her ei nbel ow) sturing fapk, fon mixing Rw rpate Pr?&p%l%'ﬁ tinn tanks agd Bypeharizontal; ponat e
was fed to a 10Q>olyhme$zaﬁ¢rﬂanks and reacfi@rtr@it€rialsaiereofed i b &dte 6£36. OQg/BBf ﬁsphenoand a

transesterificatj |on S carrigﬁl& at . 160 a
resi dence tinme OP&?GW PREPHREROI ¢ t?‘%‘f"lyglﬁn%t%ﬂ'e o dht h%’fm‘tﬂenol
pr oduced mkynlehatwremhlomd horizontalt jodynierization Sankr ILf | Palymepinatioe aedsi vi t y)
in the liquig | eg3YduPd tdaE theEBE RS & \é’ﬁtﬁnon;so measured with a near infrared
anal yzer, and the effective anount catal yst was found froma
calibration curve BES®E| ped herei nbel ow priEs¥Ed bef olemRERNre nAYerass sention |
transesteri fi cation con_di ti ons. Ef fecti vege@rount otimedlirg) yst
(Mol es of bi sphenobAngisiodi um sal t/ mopgs o (BBBkee 160 20
Prepolymerization tank 1 . 100 torr 230 10 -
Prepolymerization tank II 20 torr 240 0.5
Lateral polymerization tank [ 3~5 torr 270 0.5
Lateral polymerization tank I1 0.1~1.0 torr 275 0.5

The pressure in horizontal polymerization tanks I and II was adjusted on the basis
of MFR measurements taken at 2-h intervals, and the operation was carried out to keep as
close as possible to the target MFR.

25 Example 1
Manufacture of Bisphenol A

Bisphenol A in which the effective amount of catalyst was equivalent to 2 x 107



- 28- = 3.33 x 10[err] x phenol concentration (percent by weight)

Col or of the Bisphenol A (Yellowness Index: YlI) - The col or of

- bi sphenol A heated at 250[err]C for 10 min in air was nmeasured visually,

usi ng APHA standard colorinmetry fluids. 5 Purity of the

Bi sphenol A Measur ed by hi gh-gerformance |iquid chromatography
(HPLC) . Col or of the Pol ycarbonate

| nj ection-nol ded sheets, 3 mmthick, were nolded at a cylinder tenperature

of 290[ ermdle, of fhjspheanplos disediymr saltoper1 mols RE bisphenel, & avas | qoptimbudy sec,

.0 G S e B

measured by neasuring th al ues t n nshoku
Kogyo K. K. ND- 1B6dudepiqaid|vath thewiljusted soncbitfation inrstep (Wehicesinabove. usi ng the
t hrough-transm ssi o ' . 0 = - Y
MFR of the Pol ycar bg[;'\\é e&%%&em’l Sduno?\/g%%aééﬁa%lphg&‘tg%%&‘&getzé} Jetqg{és)QJ]
250[ err] C arsd |leeihabdvelwad ctagrolled Bcootinimnsgy mapsuting the effective amainhofgstalyst id| S

K- 7210. . ey bhasi,c .manuf.ac ' | A and
pol ycar bonat e i¥® Plﬂfgm‘;m ﬂa?(\‘?\soor%r% ‘%Q‘g"n{‘)‘réésfa %@Cegggg%&%d%méﬁ%gﬁggf
Manuf act uri ng Rhoeebctdlyic abiivitylegnivhler t& €hat of 2 x 107 moles Jof Pisphrotl disodiuaceitone

were reacted at a Iz; rati o of phenol/acetone equal to 5/1 at
50[err] C and or‘?ﬁrﬁ’g")ﬂf bf sure, using a sulfonic acid-type ion-exchange
resin with a degree of cr oMenhfactire P cent as the acid

catl yot A, 2. oot b cora B 55 oty g e T
nHg and 120[ er mhsfufdceuring nmethod ndesertlied d heseimtlmve, usiag e moltgn phisphend, Aarsentt he
lb: E Sr@ﬂ& °5’\t 3132@&&?‘#°£f‘?'§83{/5§"%?9| I°%§iag?i’(°t 83%9%@#@?#@%9 wei ght by (3) The
distilling off phendBisghemshA &iel wilycabonatejsaimples intess coilectdtioeveryribin aue the purity
(8 The a1 B e Ryt RS SR SL e o gL o)
external he@é The results are shown in Table 1.
Example 2
Polycarbonate was manufactured in the same manner as in Example 1 by
continuously manufacturing bisphenol A, except that the location for adding the phenol
solution of 0.5 percent sodium hydroxide in Example 1 was changed to the slurry
20  containing the addition product crystal obtained in step (4) (the slutry running through the
pipe). The results are shown in Table 1.
Example 3
Polycarbonate was manufactured in the same manner as in Example 1 by
continuously manufacturing bisphenol A, except that the location for adding the phenol
25  solution of 0.5 percent sodium hydroxide in Example 1 was changed to the pipe carrying
out the addition product crystal obtained by centrifugation and vacuum filtration in step

(5). The results are shown in Table 1.

Example 4
30 Polycarbonate was manufactured in the same manner as in Example 1 by
continuously manufacturing bisphenol A, except that the location for adding the phenol
solution of 0.5 percent sodium hydroxide in Example 1 was changed to the tank for

dissolving the addition product crystal in step (6). The results are shown in Table 1.



exchanger, thereby crystallizing the addition product of bisphenol A and

phenol and formng a slurry. (5) The slurry was
- separated into the addition product (the crystal part) and the

- 29- not her |iquor by centrifugation and vacuumfiltration.

(6) The addition product of bisphenol A ard-phenol .that underwent
solid-liquid separation was nmelted by heating at 130[err]C

(7) The phenol was renoved by vacuum dlétl lling the nmelt (liquid mxture)
at 5 100 mmHg and 190[err] C, and nol Ssphenol A was recovered.

(8) The nolten bi spipgRedbdhadivai ARAufhdtured 8F the’ sarle rRhARDAVA BREnglendsy ed

into droplets with a spray drier, cooled, and sqlidified with
nitrogen to obt%ﬂwuﬂ%ﬁ’éﬁtﬁc“ﬂng bispheno] Ay exgept that the lagation fas edding themherals s

for Pol vcar bonahgiidd of 0.5 percent so@ilﬁph?&&lldﬁn' m&da,ﬁ: Mab RRangtd i 12 Sbe frOm

step (7) or bisphenol A rendered into kKes in _step i8) (feed rate,
36.0 kg/h) &nd mmglwb&\emlteerblwhﬁwémpbt@a%@nwe( derfheFrgylty are showndnr ect
pi pi ng system (g4 rate, 34.7 kg/h) were continuously fed to the

bel ow descri bed stirring tank for mxing raw-materials, and

pol ycarbonate with a target MFR of 11. OExgmpte m n was manufactured. 15

The apparatus used fif. Bgl %@Hﬁ%erl W%Qﬂg%&ﬁﬁa\@%&qu Bpﬂ?ﬁ%#&gs %gﬁd

stirring tank for mxi’ng raw WO prepol ynmeri zati on
two hori zont aI mnunmu;iphgandaqmmglbmphmhk&m@ndlaﬂawumbAdmﬂmsaltswamsed f ed

at arate 0 C

pr epol ymer | at | dgéﬁh? BspPeephﬁ %%?l;%?lél??%ﬂf !"f(“ ﬁf&g’ﬁér‘l“z%ﬁpgfe > and the
pol yneri zati on bisphéndl A aisddulnnrsalzomtcaﬂu-apml yaecinrraliddan &A@’ holes per mole of
Pol yneri zati on onduct ed. er, the follow ng conditions.

React or BBR. R s B Showlin 12618 essure . Tenperature Average

retention Comparative Examplel

([err] O tinme tirrin |troge

at rospher e TogPisptehol A was pagutacined Aoltpgrsuisglie Sty AR
100 torr 315 catalysZCﬁOthe bisphenol A or &oxﬁ'olhng the additiofPTof iMalf IElkilifa tokl) xh&ﬁlk Il
20 torr _ Lateral polynerization
tank | 3-5 t&?‘?p"“n 270 0.5 Lat er al

pol yneri zation tank pdlycatbodard whs th&tfufactured contindd@ly for 14 days by the @bdve-described
method for polymerizing polycarbonate, adding bisphenol. A disodium salt at a fixed

proportion of 2 x 107 mole per mole of bisphenol A to molten bisphenol A fed
20 continuously to the stirring tank by the direct pipe from step (7). The results are shown in
Table 1.
Comparative Example 2
Polycarbonate was manufactured in the same manner as in Comparative Example
1, éxcept that bisphenol A disodium salt was added at a proportion of 4 x 10”7 mole per
25  mole of bisphenol A. The results are shown in Table 1.
- Comparative Example 3
Bisphenol A and polycarbonate were manufactured in the same manner as in
Example 5, except that the bisphenol disodium salt concentration was controlled to 2 x
10 mole per mole of BPA. The results are shown in Table 1.
30 When the effective amount of catalyst is large as in Comparative Example 3, the

bisphenol A and polycarbonate have poor hue (Y1).



The pressure in horizontal polynerization tanks | and Il was adjusted on

the basis of MFR nmeasurenents taken at 2-h intervals, and the
"operation was carried out to keep as cl ose as possible to the target
MFR. 25 . Exampl e |

Manuf acture of Bi sphenol A Bi sphenol A in which the

ef fecti ve anount of catal yst was equivalent to 2 x 10[err]

- 30- nmol es of bi sphenol A disodi_gg_salt per nole of bisphenol A was
conti nuously manuf actured by adding to the drum a phenol sol ution of
0.5 percent sodi um hydroxide to the crude liquid with the adjusted
concentration in step (3) hereinabove. The anpunt of pheno

sol ution of 0.5% sodi um hydroxi de added in step (c) [sic] 5 her ei nabove
was controlled by continuously nmeasuring the effective anmount of catal yst

in the bisphenol A flakes obtained in step (8) hereinabove in such a
way that the bi gphgnol A showed Eft ag¢tiyitly equivalent to that
of 2 x 10[err] nol és d€ bi 4gheBolSdiSod u = 1S | per nole of BPA
Manuf act ure of F(Q,I)@aréonatei 19 (H |H |H ar henat el was nmanuf act ur ed
continuously for|S14=dags byt h2 1B R afd 2 |2 tanpf acturing net hod
descri bed herei n&ave,~usi ng nol {En|™Di Bp —sgnt conti nuously
fromstep (7) heékiuabwvc cirrett—pipi stem Bi sphenol
A and pol ycarborld g, sa I;ésé/ve‘é‘e FolBe ® 2Zh| ahd the purity
and hue of the HFsplensl "A awcf_,t:]% | 15 Ecﬁ { he| pol ycar bonate were
eval uated. 15 [TheS egulg sisarie $Rowa | & |y
Exanpl e 2 > ol )tpe%)()aaa sl actlured | n the sanme manner
as in Exanple 1 jy COMtTIUYyS r1fg—i sphenol A, except
that the |ocation flor addinv.tsegmaéoa aLt%:i on of 0.5 percent
sodi um hydr oxi de| i r[2Exgnpl e Tagachanti & SFudryl 20 cont ai ni ng
the addition produgig ctyst alg dbt danesd | 4 ¢t he $lurry running
t hrough t he pipe). Tie lgeqal 1 o gt ngiTabl ¢ 1.
Exanpl e 3 _
— *, n vl fn fn n 1218 |jn 2‘-
2l BE BREBEEBRHEERE
= O < A QA [ Q@ 12 (48 |« -
&
< g TREEERIERER R |
o) R=] S 01010 o|n o o I~ |~
slkle PP REBP B
5l |e | 5
218 H
2 |8 H 3
T |5 & 3
£l 2 ' E
Q 2 | e | | o ° |° |° [x]
EISglE|E|E|E(EB|B|E(E|E|S
sSSPl BiEBIBIs
tksRlRRRRERERE|
o |2 X Ix jx |x |x |x §Ix |[x |x |s
&g_g%NNNNNwNQ-N-%
Hg < S
= m .
et
s e (o |§
[V =P <" B 7
515 |5 I3
R
—~ e e o 1B 12 15 [S
tEREREIEIEIES
WA d | d | o oo




Pol-ycar bonate was manufactured in the sanme manner as in Exanple | by

conti nuously manufacturing bisphenol A, except that the |ocation for adding
"t he phenol 2 5 solution of 0.5 percent sodium hydroxide in Exanple 1 was
changed to the pipe carrying out the addition product crystal
obt ai ned by centrifugation and vacuum filgg-ation in step (5). The
results are shown in Table 1.

Exanple 4 30 Pol ycar bonat e was manufactured in the sane manner
as in Exanple conti nuously manufacturing bi sphenol A except

that the |ocation far addifgotdaempiEatlring method $6! ﬁﬁl%;dﬁfboﬁﬁte Qoépﬂi&@t{&cﬁﬁh _
sodi um hydr oxi de i n e, 1 was changed to the tank for I ssol vi ng

anpl e . 0 the . .
the addition prmfel“lze%%taap‘sﬁ’lﬁ“%lt@ﬁ ? EFprbonin cacide digtels Whetsing the imprayemen| e 1.

-31- comprises an alkali metal _com?ound or alkaline eartfF¥RBPESnpdund (a? added to the
Pol ycar bonate was manufactured in the sane manner as in Exanple |

- - - b »
conti nuousl y nabitRbsral beforrythe imakpakyspndensation: ispised Fﬁaﬁletchféb’ﬁto&latamnntflﬁ)r/saléddi ng
the phenol alftdl ML mchéfaeﬂ-ﬁ@@wﬂamwgf ) lfttedt o jsas
changed to the pipe for carryiln out the Itﬁ%?@eﬂen%%@% togllsned
in step (7). Theonkelled|in suchaavayiphthei the effective amgyntofatalyst, which is the amount of
Exanpl e 6 id . y, a =TT Tos gﬁ ' er as
in Exanmple 5 bysf1 allali é‘ge%li%g{gg%{ay&ﬁ%lggﬁgcturi ng Eﬂ{ogn Jéﬂr?oﬁasli?&%%dep hat
bi sphenol A di sbispthamol siich es effsctivelyl 8s a catalyste bt thé sarhe cfalipatieignas fomnol
sol ution of sodj d i ' I and the . .. bhisphenal
di sodi um sal t c%gégleg%r iz’idtxi(‘gga%om‘/gg gﬁﬁf&é’% (gfdb' 5'“'“5?1)?‘ E’G’fdé?xf‘] ’e'g&ﬁé’?l’}f{ﬁ e of
BPA. The resul t bisghesol %) andthe bisplenbleobihined is continuously fed to the melt polycondensation

1W5§1aim:

Conmparative Exag(lm% I Bi sphenol A was manufactured w thout
measuring the e ecli ve anount of 15 catal yst in the bisphenol A or

control l'ing the addi2.i The mdnufakbtarihg méthdddat poigcathandtbidpf Caial, wherein th€&gewend.
Pol ycar bonat e was nuf act ured,conti nyously for 14 days t he )
above- descr i bedaqu‘% °lflr?§ iehai 8?51’%8?{/1#9&? %sﬂbefc’é‘Pa%o‘?fbag“é? isphenplgA. is
bi sphenol A di sedlitrolieds@l witlih about il& @ekcent of a desigiatudtvalue selected Frorh Qherange DI €

per mole of bi spRenglf B Pihaty Pemsmo! A fed

3. The manufacturing method for polycarbonate of Claim 1, wherein the effective
amount of catalyst in the bisphenol is calculated from the degree of transe-steriﬁcation
reactivity existing when said bisphenol and carbonic acid diester are transesterified using
an alkali metal compound and/or alkaline earth metal compound (a) as the
transesterification catalyst.

4. The manufacturing method for polycarbonate of Claim 3, wherein the amount
of alkali metal compound or alkaline earth metal compound (a) added to the bisphenol is
controlled on the basis of the effective amount of catalyst in the bisphenol calculated from
the degree of transesterification reactivity.

5.The manufacturing method for polycarbonate of Claim 1 wherein, when
forming an addition product from (1) bisphenol obtained by reacting ketone and phenol
and (2) phenol or forming a mixture of said addition product and phenol, bisphenol
containing an alkali metal compound or alkaline earth metal compound (a) in the
catalytically effective amount is prepared by adding an alkali metal compound or alkaline
earth metal compound (a) to the addition product, the mixture of the addition product and

phenol, or refined bisphenol, and this bisphenol is fed to the above-mentioned melt

polycondensation reaction.

T



20- continuously to the stirring tank by the direct pipe fromstep (7).

The results are shown in Tabl e 1.
- Conparative Exanple 2 Pol ycar bonat e was nmanufactured in the
same manner as in Conparative Exanple 1, except that bisphenol A

di sodi um salt was added at a proportion of, 4 x 10[err] nole per 25 . nole
of bisphenol A The results are shown in‘“Table 1. ’

Conpar ati ve Exanpl e 3 . Bi ?phe_nol A an? PQI ){car bonate were
manuf actured in t hebsafemipfstying methgd for poiycaropate of Claum 1 whereiy the pugity phe

bi sphenol di so@ietmgﬁa{ol fAQH @R Thé1BHIRRnARSati6R Flatdn| 08k Tedt 99 Bercent by weibfil er 1]
nol e per nole of BPA. The results are shown in Table 1. 3 en the

effective anmou ithermeasysed by bighipgriprmance liguidichromateg@plih i ve Exanple 3, the
bi sphenol A and pol ycafRaRatufchakg nkRl hilfolfciibbnate of Claim 1 the bisphenol i$2-

[err]

bisphenol A.

8. The manufacturing method for polycarbonate wherein, while the polycarbonate
obtained in Claim 1 is in the molten state, a sulfur-containing acidic compound with a
pKa value of about 3 or less or a derivative formed from said acidic compound is added in
molar amounts of from about 1 to about 20 times the content of alkali metal compound or
alkaline earth metal compound (a).

9. The manufacturing method for polycarbonate of Claim 8 wherein, while the

polycarbonate is in the molten state, water is added in an amount of from about § to about

1000 ppm of the polycarbonate in addition to the sulfur-containing acidic compound. !

O



-33- W claim 1. An inproved manufacturing nmethod for

pol ycarbonate conprising melt pol ycondensing a bi sphenol and a carbonic
~acid diester wherein the inprovenent conprises an alkali netal conpound or
al kaline earth netal conpound (a) added to the bi sphenol before the nelt
pol ycondensation is used as the catal yst, the anmpbunt of said al kali netal
conpound or al kaline earth netal conpound {3%) added to the bisphenol is

controlled in such a V\ﬂxuﬁpﬂénrﬁﬁfﬂé%-ﬁiéﬁcq soMargat al yst, which
is the anmount of said alkali neta al kal'ine earth neta
conpound (a) coqnt Nmbdt®ac I

catal yst, has ?ﬁéﬂégﬁgﬁ%atalytlc gct|V|;¥das ?roﬂ?gg%%ﬁﬁhh§g‘Mseép?and
about 1 x 10[ ercafbonigpeid diestesius¢stae pasalyshax) ummhogmmms@nd/nw@lm eagthymeetal

bi sphenol A, a . t
pol ycondensat i onc(ri} ﬁ’gg‘ thm&%yspﬂkg{iﬁﬁgl °§r’ﬁ%§ l!&lh‘é e ﬁﬂwdg ?ﬁcﬁ&aﬁg&

pol ycar bonat e dh a@leffeqtivd amomns,riei, the drpount i:édkzlvectahmlmumd‘ agléor alkpbine eazth

i thi - about® 10 Rt B 5hay B B 53 BUARETE R i Bn0IGhRd

from about 1 x id0pmrolid todlaedathabatﬂe oatalﬁ{cemi\}xtymsllec 10% to 1 x 10°3mold béblsphenol

manuf act uri ng od f r bopat.e aim.1 erel.n the effective
anount of cat a[@%‘{a“‘\"hsaﬁ % Bﬁ o 's?l?n@zfr E(I}F 5}%& F?V% rsiEt ‘E}'mey

tr agsgst erifi cafrchrﬂlflmrxﬁmaltmgbﬁ:yagwblﬁtmai\gembebk chlb&:rﬁ&ewﬁh g&nﬂcd M{j/@wdl c

aci iester are transester usin tal conpound and/ or

al kal i ne earth ’FF@Y k’& el?i gn‘E&F %‘L@‘FE& fication catalyst.

4. The manufacturing rret hod for poI ycarbonate of Claim 3, wherein the
anount of al kali metal conpound or al kaline earth netal conpound (a) added
to the bisphendigwrecdntrol |l ed on the basis of the effectiwve anmount of
catalyst in the bisphenol calculated fromthe degree of transesterification
reactivity. 5. The manufacturing nmethod for polycarbonate of Claim1l
wherein, when formng an addition product from (1) bisphenol obtained by
reacting ketone and phenol and (2) phenol or formng a mixture of said
addi tion product and phenol, bisphenol containing an alkali nmetal conpound
or alkaline earth nmetal conmpound (a) in the catalytically effective anount
is prepared by adding an al kali netal conpound or alkaline earth netal
conpound (a) to the addition product, the m xture of the addition product
and phenol, or refined bisphenol, and this bisphenol is fed to the
above-nentioned nelt polycondensation reaction.




- 34- 6. The manufacturing nethod for poiycarbonate of Caim!]l
wherein the purity of the bisphenol fed to the nelt pol ycondensati on
reaction is at | east 99 percent by wei ght when neasured by hi gh-performance

l'i quid chromat ography. 7. The manufacturing nmethod for polycarbonate
of Claiml the bisphenol is bisphenol A 8. The manufacturing net hod
for polycarbonate wherein, while the polycarbonate obtained in daiml is

inthe nolten state, a sulfur-containipg acidic conpound with a pKa value .
of about 3 or less or a derivative formed fromsaid acidic conmpound is
added in nolar amounts of fromabout 1 to about 20 tinmes the content of

al kali metal conmpound or al kaline earth FEK#@REdonmpound (a). 9. The
manuf act uri ng nmet hod for polycarbonate of Caim8 wherein, while the

pol ycarbonate is i'n the nolten state, water is added in an anount of from

about 5 to about 1000 ppm of the polycarbonate in addition to the
sul fur-contai neng acidic conpound
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