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jesferAromati c Pol ycarbonate and Facilities, ' e
Preparation thereof 5 Field of the Invention Some of
je présent invention relates to a nethod for producing an aromatic
p@lycarbonate nore particularly relates to a nethod for stably and 10
etononi cal |y producing an aromatic pol ycdrbonate having a good quality by
rrel t pol ycondensati on reaction Further, sone other part of
He present invention relates to a DESGRIPBIONor prodUC|ng an aronatic
pgl ycar bonate excellent in heat stability and hue. 15 Furt her,
sgne other part of the present invention relates to a nmet hod for
stoduci ng an aromoa%@@bmﬁmlemmmwmbamwax@Fgamegxy cormound
duced as a byproduct fromthe s nelt pol ycondensati on reacti on
using as a solvent for a cat&@n a the aromatic
ycarbonate by the nelt polycondensatlon reaction 20 Furt her, sone
er part”of the present invention relates to the production of a
bonic diester as a raw material for the production of an aromatic

ycarbonatqﬁggﬂ#ﬁée @ﬁﬁﬁtic_polycarbonate produced therefrom nore

ticularly, acid diester good in storing stability,
an aronatic poISmnebﬁﬂmlﬁebawmgemmneiamsdnmathm@ﬁm@mO&ngbm t one,
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duci ng1@  RebNGRAdIY x@duang@mbmmd alyearbonatoteiving afgobd qualify byluci ng
aronatlc pol yca onate t he atlon of foreign materials bei ng
pressed 6&“%%%9&;’ %%mﬁpp1es conposed of a stainless alloy 30
taining a speci fiGtRE Yhinethér § @&@fth@f@bﬁtmv& m“%ﬁt@gw@e aromatic

ycarbonate by an ester |nterchange ref i.on of ﬁ xy cojmound
h a car bodng fare ycarbonate exeg) K¥er part
the presenf, ﬁygntlon relates to faC|I|t|es for prodUC|ng an
mati ¢ pol ycarbohate, nore particularly to facilities
15 Further, some other part of the present mvention relates to a

method for producing an aromatic polycarbonate by recycling a
monohydroxy compound produced as a byproduct from the said melt
polycondensation reaction and using as a solvent for a catalyst in producing
the aromatic polycarbonate by the melt polycondensation reaction.

20 Further, some other part of the present invention relates to the
production of a carbonic diester as a raw material for the production of an
aromatic polycarbonate and of an aromatic polycarbonate produced
therefrom, more particularly, to the carbonic acid diester good in storing
stability, and an aromatic polycarbonate having an improved quality and

25  color tone, which is produced from the said carbonic acid diester.

Further, some other part of the present mvention relates to a
method for producing a polycarbonate, more particularly to a method for
producing an aromatic polycarbonate, the generation of foreign materials
being suppressed, by using reaction facilities composed of a stainless alloy

30 contaming a specific amount of a specific metal in producing the aromatic
polycarbonste by an ester interchange reaction of a dihydroxy compound
with a carbonic acid diester compound.

Further, some other part of the present invention relates to facilities
for producing an aromatic polycarbonate, more particularly to facilities



2 haV| ng a specific oxide filmlayer. The facilities disclosed inthe

present invention are preferable for producing an aromatic
pol ycar,bonate by the nmelt ester interchange method and suitable for
produci ng an aronmatic pol ycar bonat e containing a reduced anount of

foreign materials, typically 5 fine foreign materials, in the polyner.
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. 15 the gel state foreign materials are also called as “gels” or “gel foreign
materials”. ‘When referring to “fine foreign materials”,
it means mainly smaller materials in the “foreign materials’, specifically
those having the size of 10 1 or smaller.
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20 Prior Arts
An aromatic polycarbonate resin is excéllent in mechanical
characteristics such as impact resistance, and also in heat resistance and
transparency, and used widely as a molding material. Asthe method for
producing such an aromatic polycarbonate, a method for directly reacting an

25 aromatic dihydroxy compound such as bisphenol with phosgene (an
mterfacial method), and a method for performing an ester interchange
reaction of an aromatic dihydroxy compound such as bisphenol with a
carbonic acid diester such as diphenyl carbonate (a molten method) are
known.

30 Among such production methods, the method for producing an
aromatic polycarbonate by the ester interchange reaction of an aromatic
dihydroxy compound with a carbonic acid diester 1s drawing attention
because it is a method benevolent to the environment without using harmful
phosgene or methylene chloride, and also because it is pointed out that there



di hydroxy, conpound with a carbonic acid diester is drawing attention
because it is a nethod benevol ent to the environnent wtHout using harnful
phosgene or nethylene chloride, and al so because it is pointed out that

t here 3 Is a
possibility that this nethod is better |r)3view of its cost than the
I nterfacial nethod. However, "as to the quality ofthe aromatic

polycarbonate obt ai ned t he rreltlng nmethod, it is difficult to obtain
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Diphenyl carbonate produced by the above method usually contains
chlorine compounds derived from phosgene used as the raw material or an
20 intermediate chloroformate, but since the chlorine compounds give adverse
effect on the color tone of the polymer, attention has been drawn to the
chlorine compounds and various purification processes have been proposed
to decrease them. .
For example, various purification processes were proposed in
25 Japanese Patent Publication Sho 38-18686; Method for producing diphenyl
carbonate using a basic catalyst such as an amine, Japanese Patent
Publication Sho 41-10812; Removal of chloroformate by a surfactant, Plastic
Material Course (vol. 17), page 4-47, published by Nikkan Kogyou |
Shinbunsha, etc. However, the diphenyl carbonate produced or purified by
30 suchamethod usually contains, as an impurity, a nitrogen-containing
compound having used as the catalyst.
Also, recently a method for directly producing diphenyl carbonate
from phenol &nd carbon monoxide in the presence of a group 8 noble metal
catalyst is attracting attention as a method without using phosgene.




Shi nbunsha, etc. However, the diphenyl carbonate produced or purified by 30
such a method usual |y contalns as an inpurity, a nitrogen-containing
conmpound havi ng used as the catalyst. Al so, recently a nethod
for directly producing diphenyl carbonate from phenol and carbon
nonoxi de in the presence of a group 8 noble netal catalyst is
attracting attention as a nethod mnthout‘%5|ng phosgene.

4 In the above process, for exanple i n Japanese Unexantned

Pat ent Publ i caﬁnmhaabowpmm@x(emplean apanese Unexapnined Patgnt
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causes of error rate generatlon has been desired for the aromatic
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FeOOH, Cr OOH canges\t)m-bmw goaataticd0habbedn dedradsfonthy arorhaticng at the
Tapanese. UnoHRMCRBoRAE satisting thetpdsmalE. 5. 277357, & method for |
produci ng a hi gh nh uMidlss s ffetBed for anafr®matic havi ng a good
contact vt h aohEaFbe ”%yt&%&‘a?sge‘%{m e metsel VRFoys Sakiss ips bea |
made up to now. FbrEkanumannJammxmeIhma&unﬂmdl%ﬁent
Publication Hei 9-241370, a method for producing a high molecular weight
aromatic polycarbonate having a good color tone by using a material with a
quality substantially not having FeOOH, CrOOH and NiOOH components
20 which are usually existing at the surface of a part contacting a liquid, was
disclosed.
In Japanese Unexamined Patent Publication Hei 8-277327, a
method for producing a high molecular weight aromatic polycarbonate
having a good color tone by a heat treatment of the stainless steel part to be
95 Incontact with the hiquid, is disclosed. And also, in Japanese Patent
Publication Hei 8-5957, a method for producing the aromatic polycarbonate
having a good hue by performing the reaction in the reaction facilities in
which parts contacting the reaction mixture are composed of a metal or an
alloy comprising 85 % by weight or more of copper and/or nickel was
" 30 disclosed.
In Japanese Unexamined Patent Publication Hei 6-345860, a
method for producing a high molecular weight aromatic polycarbonate
excellent in heat resistance, hydrolysis resistance, hue and impact resistance
by using a material contacting the reaction mixture with a quality so that




Publ ication Hei 8-5957, a nethod for producing the aromatic polycarbonate
havi ng a good hue by perfornlng the reaction in the reaction facilities in
whi ch parts contacting the reaction m xture are conposed of a nmetal or an
all oy conprising 85 % by weight or nore of copper and/or nickel was 30

di scl osed. I n Japanese Unexar;)1 ned Pat ent Publication Hei
6- 345860, a met hod for producing a hi"gh nol ecul ar wei ght aromatic
polycarbonate excellent in heat resistance, hydrolysis resistance, hue
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polymerization after washing a reactor made of a stainless steel with a licquid
containing an aromatic hydroxy compound, was disclosed.
However, in spite of demands for grades for the aromatic

20 polycarbonate for the optical disc applications with reduced levels of various
foreign materials such as contaminants like as dust, dirt, etc. from the
outside, fine foreign materials derived from fine crystals of the aromatic
polycarbonate, black foreign materials of degraded polymers, methods for

- producing the polymer meeting these demands have not been achieved.

25 Further, in any of these Patent Publications, the reduction of foreign
materials represented by the fine foreign materials mentioned in the present
mvention, has not been studied at all.

As another method to obtain an aromatic polycarbonate having a
reduced amount of the foreign materials, for example, in Japanese

30 Unexamined Patent Publication Hei 5-239334, an aromatic hydroxy
compound with a carbonate diester was subjected to a melt
polycondensation in the presence of a catalyst, an additive was added thereto,
and the mixture was kneaded and then filtered by a polymer filter to obtain
an aromatic polycarbonate containing little foreign materials and useful for




pol ycarbonate, black foreign naterials of degraded polyners, nethods for
produci ng the pol yner neeting these demands have not been achi eved. 25
Further, - in any of these Patent Publications, the reduction of foreign
naterlals represented by the fine foreign naterlals mentioned in the

pr esent I nvention, has not been studied at all. As anot her
net hod to obtain an aromatic polycarbonaﬁ% havi ng a reduced anount of
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sec or higher when the number-average molecular weight of the molten
polymer is 2500 or larger in the production of an aromatic polycarbonate
wherein the polymer is transferred through pipes during and after the
90 polymerization, was disclosed. But this is still msufficient as a fundamental
solution of the problems.
Further, smce the problems of discoloration and foreign materials are, in
view of the optical use for example, those that should be dealt with as a
characteristic common to the block error rate, etc., demands for a general
25 countermeasure to the aromatic polycarbonate as a raw material of the
optical goods are becoming stronger.
Thus, various studies have been tried for solving these problems.

Detailed Description of the Invention

30 It was elucidated during the above mentioned proceeding that one of
the effective method is to strictly control the molar balance of an aromatic
dihydroxy compound with a carbonic acid diester as the two raw materials
used in the melt method. However, it is difficult to strictly control the molar
balance actually, and much labor was required to realize it.



20 polynerization, was disclosed. But this is still insufficient as a
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Especially, in recent years, the aromatic polycarbonate has been
used in optical recording products requiring a high density and a high
accuracy such as a DVD, an MO, a CDR, etc., and in this case, since the
discoloration, branched chains and gels of the aromatic polycarbonate

20 directly affect the optical characteristics of final products such as a block
error rate, etc., and the mechanical characteristics such as tensile, flexural
and toughmess characters, etc., the importance of the molar balance control
of the raw materials increases in order to avoid these problems.

On the other hand, since many aromatic dihydroxy compounds used

25 as araw material have high melting points and poor stability in their molten
states, handling them i a powdery state was preferred. However, the
conveyance and weighing of the powdery material is more difficult than
those of iquid states.

Some of the present invention was developed as a result of an study

30 1norder to solve these problems. That is, the object of the present invention
18 to improve the problems of the conventional technologies and to provide a
method for produmng an aromatic polycarbonate having an excellent quality
m a good efficiency. By the present invention, it becomes possible to
perform an accurate molar balance adjustment of the raw materials,



used.in optical recording products reqU|r|ng a high density and a high
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pr esent |nvent|o In the presen | nventi.on, since a specific
anmount ofl% eaction wasdurihet progreesesk whte making fhe amauntiadt al
conpound vver%héuﬁﬁgo%}) tghﬂﬁ% fa &Qﬁﬂ%i’&‘?@@' ni ng
basi c corrpound sgﬁ%se BaSJﬁé:om@ﬁﬂd n;ms%%dlﬁ%l ?%e pro uctron of an
aromatic pol y& Cem@ggmﬂéepmmmofanaromampolycar nate

having a wsoosﬂ;y average molecular weight in a specific range, it is possible
to obtain an aromatic polycarbonate excellent in color tone without a
20 thermal degeneration and color tone deterioration. X

As to the solvent for the catalyst, there were following problems. In
the production of an aromatic polycarbonate by the melt polycondensation
reaction, the polymerization is conducted in the presence of a catalyst and as
the catalyst, usually an alkali metal salt, an alkaline earth metal salt, a

25 basic compound such as a quaternary ammonium salt, or the like, is used.
As the method for addition of the catalyst, a method to add, at the beginning
or in the middle of the polymerization, a catalyst in a form of a solution
obtamed by dissolving the catalyst or a slurry obtained by dispersing the
catalyst in the same monohydroxy compound as the distillate of the

30 polymerization is employed.

At that time, from the view point of the production cost, the
monohydroxy compound produced as a byproduct after obtaining an
aromatic polycarbonate by the melt polycondensation reaction, is recycled
and used as the solvent. However, in the recycled monohydroxy compound,



15 interchange reactjon was further progressed while nmaking the amount of
t he nitrogen-containing basic conpound contained in a reaction mxture
within a specific range in the production of an aromatic pol ycarbonate
havi ng a vi scosity-average nol ecul ar weight in a specific range, it is
possi bl e to obtain an aromatic pol ycarbonate excellent in color tone
w thout a 20 thernmal degeneration and col or tone deterioration

As to the solvent for_the catalyst, there were follomnng problens. In
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as the sol vehie ammaigpaky Igﬁgbyyb@nmﬂtpohmondensanantmmmg e carbonic
acid diester as a raw material and to have the solvent contain a specific
amount of anisole and/or a specific amount of trimethylamine in order to
20 complete some part of the present invention.
By the present invention, in the method for producing an aromatic
polycarbonate by the melt polycondensation using a carbonic acid diester as
a raw material, a method for producing the aromatic polycarbonate having
an excellent hue is provided by recycling the monohydroxy compound
25 pnthedasatwpnxhxxhnﬂxnﬂxneInékpbb@mmkxmaﬁonreajinlﬁmtme
as a solvent for adding the catalyst , the solvent also containing a specific
amount of anisole and a specific amount of trimethylamine.
Further, some part of the present mvention was accomplished by
finding out, as a result of eager studies by the inventors of the present
30 invention that it is effective to use a carbonic acid diester obtained with
- content of a specific impurity suppressed at a specific amount or smaller, in
order to produce an aromatic polycarbonate having an excellent color tone.
By the present invention, it is possible to provide a carbonic acid
diester excellent in storing stability and suitable for producing an aromatic




As a,result of repeated eager studies on this problem the inventors
found out that it was effective for producing the aromatic pol ycarbonate 15
havi ng an excellent hue to recycle, for use as a solvent for adding the

catal yst, t he nonohydr oxy conpound produced as a byproduct in the
production of the aromatic pol ycar bg(pate by the nelt pol ycondensation
using the carbonic acid diester as raw material and to have the

sol vent contain a specific amount of ani sol e and/or a specific anount
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t he rmnohydr%‘?@re conpound 25 produced as a byproduct in the above nelt
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d| hydroxy coppeduting dncrainstic polyaashartate veitl stppressedgénbreientof foreign i s

ossi ble to obtain ar (4 rbonat e haV| ng a uality and
Eol or t Batenals, > charac ﬁl@?}hﬁﬁ@l dg%’g%’ 13g %/he
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generation of th tgifgn materials is suppressed by using reaction
failitiesdco a stainless alloy conprising a specific anount

iy R
in which generatlon of foreign materials is suppressed, by using reaction
facilities of which material quality is a stainless alloy and the total amount of
niobium and/or vanadium contained therein is 10 ppm to 1,000 ppm.

- 20 Thereby, it is possible to produce an aromatic polycarbonate useful for
applications such as an optical disc which requires reduced level of foreign
materials.

An object of the some other part of the present invention is to provide
polymerization facilities useful for the production of a high-quality aromatic
25 polycarbonate in which the amount of foreign materials represented by the
fine foreign materials is reduced.  More particularly, the object of the
mvention is to provide reaction facilities useful for producing a high-quality
aromatic polycarbonate with reduced generation of foreign materials
represented by the fine foreign materials, without a problem of clogging of
30 the polymer filter and preferably used for optical applications, by forming a
specific oxide film layer on the inner wall surface of part or the whole of the
reaction facilities, even if a common material such as a stainless alloy is used
for the facilities.
And anther object of the invention is to provide a method for




10 foreign materials by the ester i nterchange nethod on an industri al

scal e. Thus, some ot her part of the present i nvention provi des a

met hod f or produ0|ng an aromati c pol ycarbonate with suppressed
generation of foreign materials, characterized in that the production
I's carried out by using reaction fa hlities made of a stainless alloy
conprising a specific amount of a 15 specific netal. By the

i nventi on, |t S p055|ble to obtaln an aromatic polycarbonate ) i n which

generation
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materi al s r eghefetErdiiigigterial having a small error rate
Thus, the present invention is as follows:
1. A method for producing a polycarbonate by supplying an
aromatic dihydroxy compound powder and a carbonic acid diester nto a raw
20 material melting vessel, mixing and melting them, followed by a melt
polymerization in the presence or absence of a catalyst, wherein the pressure
of a gas phase of the raw material melting vessel is kept at 0 MPa to 0.05
MPa (gauge pressure).
2. A production method as described in 1 above, wherem 90
25 volume % or more of the atmospheric gas in a transportation piping
' positioned directly before the raw material melting vessel which is for
supplying the aromatic dihydroxy compound powder to the raw material
melting vessel is a non oxidizing gas and a inear velocity thereofis 0.5
cm/min or higher.
30 3. A production method as described in either one of the above
1 or 2, wherein a vent piping of the raw material melting vessel is connected
1o a scrubber., :
4. A production method as described in any of the above 1 to 3,
wherein the vent piping of the raw material melting vessel is connected to a



fine.foreign materials by using the facilities having a specific surface

oxi de- - | ayer in the production of an aromatic polycarbonate, especially
in the. production of an aromatic pol ycarbonate by the ester exchange
nmet hod. 10 It was elucidated that foreign materials represented by
the fine foreign materials, especial fine gel state foreign materials
can be reduced nore effectively by t facilities and the nethods of
the present invention. The aromatic pol ycarbonate produced

with the facCPR ¢I§?§I‘&Fie§'&ab§§@npﬁratum0ﬁ%0§resblgherfnvent ion, is espeC| ally
useful for the applsicati r, t he
opt.i cal disc, pref erabI yWr ;H%é'ﬂhgé%s %&F‘%‘mﬁw é(}(}g(ﬁ ng
materi al haviwhgreinsthe dar mmacnbdmsterlsdlphenylcarba’mte the present

i nvention is as fol.d ows: A et hod for produging a

pol ycar bonat e by stppl yi @P@ﬁ“mona?%ﬁflloé Wﬁ%&e wder and a
car boni ¢ gri deatEst @mikhihe mairdy rar?éloméﬁcdhhydﬁ%@%om hoghd Endnd
melting them f lOV\deéq@nE& poy rization.,in the pr ce or
absence of ad&&l ng"a ester Ry theegfes e 1gactip Ig‘d@n&ﬁtéi@ﬂt he raw
mat eri al el phétgl ¥EBRPEIN tar?é]kglng@éax‘t% qggeé gasure).
2. A production, Ii‘@spd as descri Iﬁ %ggom ere éﬂ@% vol ume %
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mat eri al nel betvgeereS6@and 8,000rethetdess thart ©.02 pper shfent more than 1 pp

A production 1et hod as desc i.n_any of the ab ve,1l ta ere| n
the vent pi pfir i E%O$Wr ?’3?\6&’?5%’?61’ ]%Cp]@r gb?géleto a

12 conMnxhﬁﬁtH@isl@tWeenermMDO@QI err] C or higher.
5. A productlon met ho as descrl b gp(g f the ab ve-1l to 4,
wherei n tle carboni'c aC| ﬁé%@ 6, wherein

103t0 108 equlvalent as the metal of the alkali metal compound and/or the
alkaline earth metal compound is used based on 1 mol of the aromatic
dihydroxy compound.
8. A production method as described in the above 6, wherein
20 5x 10810 1x 108equivalent as the metal of the alkali metal compound
and/or the alkaline earth metal compound is used based on 1 mol of the
aromatic dihydroxy compound.
9. A production method as described in any of the above 6 to 8,
wherein the nitrogen-containing basic compound is expressed by the
25 following general formula (1) (wherein R; is an alkyl group having a carbon
number of 1 to 4 or an aryl group having a carbon number of 6 to 12) .
®)NOH ey
10. A production method of as described in any of the above 6 to
9, wherein the aromatic dihydroxy compound is 2, 2-bis(4-
30 hydroxyphenyl)propane, and the carbonic acid diester is diphenyl carbonate.
: 11.  Aproduction method of an aromatic polycarbonate by the
- melt polycondensation reaction using a carbonic acid diester as a raw
material, wherein a monohydroxy compound produced as a byproduct of the
melt polycondensation reaction is recycled to be used as a solvent for adding



6. -A production nethod of an aromatic polycarbonate by 5 reacting a
nlxture mai nly containing an aromatic di hydroxy conpound and a
carboni.c acid diester by the ester interchange reaction using an al kal
met al compound and/or an al kaline earth netal conpound, and a nitrogen-
cont ai-ni ng basi c conmpound as the catalysig wherein the concentration ofthe
nitrogen-contai ni ng basic conpound in the"reaction mxture is kept in a 10

range of not gt)gss than 0.1 ppm and not npore than 10 ppmduring _a period in
whi ch the vi $68€ntaly ﬂa%g&vemif@nad@mg\tbegatalyﬁtoonmnm@n ssthamute is

bet ween 500 pm and not nore than 1 ppm
during a perla‘(g%nl n% gﬂgﬁg‘}a\}l f@@%bﬁ@@%&ﬁ% nol ecul ar wei ght of the
reaction m xture i slZhet wekpr&hagionanethod cfao. ardmatic polycarbonateApr thguct i on
met hod .as de be nthe above 6.. wherein Lr],to 10[err]
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A productlonpﬁéitl %Iﬁ@@cﬁha@elﬂﬂpp tnmet ylaipoive. 6 to 8, wher ei n the
ni trogen-cont ai nin asi f ﬁ g
general frmula (1)q Merelﬁ%& 'S an a?%s‘ﬁgnrroﬁ %é %

nunber of1(l tmoelt polycandemsationrreaptitmusing steral sbraw 12) ) .

) 1) 1iE:
SR o tmsor | BRAriaLatperin aqong ity pompoung progiitd as 4 hEbSRE pfthe ™ "
et A e v -
met hod of an%g Sﬁ@ ngﬁ @é&lﬁ%@é&%%ﬂ%@dﬁt@pwmp
Tonohyar oxy wm?ﬁﬁ“%?%@fea‘?éﬁammﬁ il tind not b ehan piress " 3
pol ycgnd aﬂoﬁ g@@ﬁ@% %me%ﬁ lgmyBeysed as a soI vent for addi ng
13 Aproductlon method of an aromatic polycarbonate as
descnbed m any of 11 to 13, wherein the monohydroxy compound is phexiol.
15. A production method of an aromatic polycarbonate as
described in any of the above 11 to 14, wherein the catalyst used in the melt
20 polycondensation reaction is a quaternary ammonium salt or a quaternary
phosphonium salt and/or an alkali metal salt, or a quaternary ammonium
salt or a quaternary phosphonium salt and/or an alkaline earth metal salt.
Further, the present invention relates to a carbonic acid diester
excellent in storing stability containing not more than 5 ppm based on
25 nitrogen atom of a nitrogen-containing compound, not more than 0.5 ppm of
a metallic element and not more than 10 ppm of an organic impurity which
is suitable for the producing an aromatic polycarbonate, by heating-melting
an aromatic dihydroxy compound and a carbonic acid diester in the presence
of a catalyst containing an alkah metal compound and/or an alkaline earth
30 metal compound and performing the ester interchange reaction.
Furthermore, the present invention relates to a method for
producing an aromatic polycarbonate having a good quality and hue by
using a carbonic acid diester of which content of a specific impurity is
suppressed to a specific value or below in the production of the aromatic



the catal yst, the solvent for adding the catal yst containing not |ess than
1 ppm and not nore than 1,000 ppm of anisole. ~ ' 12. A
production nethod of an aromatic pol ycarbonate by the mel t

pol ycondensat on reaction using a carbonic acid diester as a raw 5
material, wherein a nonohydroxy conpound, produced as a byproduct of the
mel t pol ycondensation reaction is recyclé% to be used as a solvent for

addi ng the catal yst, the solvent for adding_the catal yst containing

not |ess thafpolycarbonapihy droxy corepoyichaide.
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20 19 A production method of an aromatic polycarbonate by heating-
melting an aromatic dihydroxy compound and a carbonic acid diester in the
presence of a catalyst comprising an alkali metal compound and/or an
alkaline earth metal compound to perform the ester mterchange reaction,
wherein as the carbonic acid diester, a carbonic acid diester as described in

25 any of the above 16 to 18 is used, and as the catalyst, 5.0x 108t0 5.0x 108
equivalent of the alkali metal compound and/or the alkaline earth metal
compound and 1.0 x 103 to 5.0 x 104 equivalent of a nitrogen-containing
basic compound are used.

Further, some other parts of the present mvention are as follows,

30 20. A production method of an aromatic polycarbonate by the
ester interchange reaction of an aromatic dihydroxy compound and a
carbonic acid diester with suppressed generation of foreign materials,
wherein the material quality of the reaction facilities is a stainless alloy, the
total content of nichium and/or vanadium in the stainless alloy being from 10



14 . pol ycarbonat e by heating-nelting the aromatic di hydroxy conpound

and the carbonic acid diester in the presence of a catalyst to perform
t he ester i nt erchange reaction Thus, sone other parts of
the present invention are as follows. 5 16. A carbonic acid

di ester excellent in storing stability and sui tabl e for producing an
aromati c pol ycarbonate by heating-nelting” an aromati ¢ di hydr oxy
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conpound andpolycaﬂg)xmw,al I ne earth netal conmpound and 1.0 x 10[err] to
5.0 10 i ugl ent of t d

dsed. T P ePPod o RS 4 Aapnehis DOhESERIARRENT | on arc as

fol l ows, 30 descnbedaﬁtheabo@é%w?heﬁihﬁﬁébﬁﬁe% @%ﬁiﬁﬁﬁ%ﬁoﬁ%&@é@ﬁ”ate
by the . ester mterchang

regction of an tic [.oxy coppound and
a c arlfonRABCOMRANSHE B Gg a@é @@Q%&B @hE@$§mﬂkﬁﬁﬁtlals
wherein the gBfiflka Jality of the reaction facilities is a stainless
all oy, the total content of niobium and/or vanadium.in the stainless
all oy being from 184  Production facilities of an aromatlcpolycarbonateas

described in either one of the above 22 and 23, wherein the oxide layer
comprising iron oxide and chromium oxide as main components is formed at

20 part or the whole of the inner wall surfaoe of the facilities in at least 20 nm
thickness.

25. Production facilities of an aromatic polycarbonate as
described in any of the above 22 to 24, wherein the aromatic polycarbonate is
produced by the ester interchange reaction of an aromatic dihydroxy

25 compound and a carbonic acid diester in the presence of a catalyst.

26. A production method of an aromatic polycarbonate by the
ester interchange reaction of an aromatic dihydroxy compound and a
carbonic acid diester in the presence of a catalyst, wherein the production is
carried out by using the reaction facilities as described in any of the above 22

30 to2h.

27. A production method of an aromatic pdlycarbonate, wherein
the production is carried out by combining the above 19 with any one of the
above 6, 8or 9.

28. A production method of an aromatic polycarbonate, wherein



15 ppmto 1,000 ppm 21. A production nmethod of an
aromati c pol ycar bonate as described in the above 20, wherein the
catal yst used for the ester i nterchange reaction conprises an alkali
met al conpound and/or a nitrogen- 5 cont ai ni ng basi c conpound and the
amount of the used al kali netal g(ttmnd being 1 x 10[err] to 5 x
10[err] nole based on 1 nole of the aro di hydr oxy conpound.

22. Production facilites of an aromatic pol ycarbonate, wherein

oxi de | ayer mhepn@imudmmkamedaﬁtbyodmbxmgdlmabwe%wﬁhﬂmmﬂﬁa ng 10
I ron oxide asé(p%{ q) conponent is fornmed at part or the whole of the inner
wal | surface e\t eaction facilities used for the production of the

aromatic pol y@8x bonaﬁtproductlonmethodofaﬁamnﬂtm@xlyoa@bomatei Wwheirein of an
aromatic pol iﬁarb at e as s@;l be4 . L.n t.he abovZ% %é]rwher ei nf{ﬁi?ge oxi de
| ayer corrprl %U‘ti %kb%m{e SWESHROTR O i nner
wal | surf; éﬂqof%am lities made of a stainl ess all oy.

24 Pro uct lon facilities an aromati ¢ pol ycar pbonat e descri bed
in either one of t 8. abovep n{l@ﬁ@nmeh@d@f o&geqr te, wherem
conprising i [ﬁﬁg @rﬁg ?’?.‘% el nged at 20
part or the \mngé%‘?&t I nner \/\%Wspsur ace gfﬁé faci |ttt§lesabiofr‘1,8a?el east
20 nm t hi cknesd. A production28ethod ofandwomiaic Hodydalr

aherei n the SPERSAEARSS capied AREHY (b ARive W%Ea%%"é 2

i nterchange reacti @2. of ﬂpmdmﬂbnanehhmﬂdnfanm@matmmmmbomw wheseinoni ¢
aci d diester t resence.o cat al uction
met hod of anth Bﬁ%‘ﬁﬂ‘%‘oﬁ’o‘ﬁ Pk Ky 5%“8’*9 ahgve 31 thglr%?ﬁeegﬁt%ﬁct i on

of an ar omat igbodemtglztoxy conmpound and a carbonic acid diester in the
presence of a catal rejn the odugtion is caryied ou usi ng
the reaction facili \24; WW%W% &’S

27. A prodypbindede @dlo@twraimﬁuﬁﬁg HERABORAY Bwo WBEiEAove 19, Bhe
production is cg?(?tt{e Qﬁy

|n|ngthe abo th any. one of the
above 6, ¥ 026920 llandl exoept% the prog Qéﬂf gﬁaﬁﬁ’ ICar omat i ¢

pol ycar bonat ‘iyol%ﬁfﬁ&ﬁafe by the combination of the above 19 with 6, the combmation of
the above 19 with 6 and 26, the combination of 19 with 6 and 20, and the
combination of 19 with 6 and 1.
Tt is noted that, while “a period in which the viscosity-average

20 molecular weight of a reaction mixture is between 500 and 3,000” or “a
period in which the viscosity-average molecular weight of a reaction mixture
is between 3,000 and 10,000” means that “all the periods in which the
viscosity-average molecular weight of the reaction mixture is substantially
kept between 500 and 3,000 or 3,000 and 10,0007, in the case of using a

95 completely mixed vessel for obtaining the reaction mixture m the contmuous
reaction facilities, the condition is met by the state i the completely mixed
vessel when the viscosity-average molecular weight of the reaction mixture
at the discharging port of the completely mixed vessel is in this range,.

The present invention is further described in detail below.

30 Although there are various kinds of the aromatic polycarbonates
related to the present invention, especially an aromatic polycarbonate
obtained by performing a melt polycondensation reaction of a mixture
comprising an aromatic dihydroxy compound expressed by the following
formula (2) and a carbonic acid diester expressed by the following formula



16 . the production is carried out by conbining the above 27 with the

above 26 and/ or 20. 29. A production nethod of an
aromati c pol ycarbonate, wherein the production is carried out by
conbi'ning the above 27 with any one of the 5 above 1 to 4. 30.
A production nethod of an aromatic polycgrbonate, wherein t he

production is carried out by conbining the above 27 with the above 14.

31. A produgtion nethod of, an aronmati ol ycarbgnate, wherein t he
production iz§)cHH’ WW%@MQ%%&@%:W%W 14. 10
32. A prodyfiioseniBhbafin b%&@iﬁ?@ﬂ&aﬁ&bﬁ%ﬂk@l@ﬁ%@lc&ﬁﬁé@h& etc., ist he

production is_carried out by conbining the above 31 wth any one of the

above 1 to 4.desirable. 33. A production nmethod of an aromatic

pol ycar bonat e, wherein the production is carried out by conbining at
| east any two of the above 19, 6, 15 26, 20, 11 and 1, except for the
production nethod of t 1 omatic pORy)car bonat e by the conbi nati on of

t he above 19 with 6, the above 19 with 6 and 26, the
conbi nation of 19 w conbination of 19 with 6 and
1 HOt— i Fh which the

Vi scosity-average 20\ _nol i reaction mxture is between 500

and 3, 000" or "a period in which the viscosity-average nol ecul ar wei ght
of a reactgon mxture is between 3,000 and 10, 000", nean at"all the
periods in which the vi scosi ty-average nol ecul ar wei ght /the reaction
mxture is substagtially kept between 500 and 3, 000 or 3,000 and

10, 000", inthe ca?é‘of using a 25 conpletely m xed vessel for obtaining
the reaction nixtgre ip the contingous reaction facilities, the
condition is net By the state instheconpl etely m xed vessel when the
vi scosi ty-aver agegnol ecul ar meiggz off the reaction m xture at the

di schargi ng port of®t he conpl et el xed vessel is in this range,.

The present invention is further destribed in detail below 30
Al t hough t her e (whereiarWassittierdsf thé abbee sworfermulgmoy € ond@sor -SOg-¢| at ed

to the present invention, especiaIIyF$n9aronatic pol ycar bonat e

e
<F]i—a>—‘ | ‘<;F|1% @)

| “Tn the above formula (2, nis 0 to 4, Reand Rs are each the same or a

10 different halogen atom or a hydrocarbon group having a carbon number of 1
to 12; R4 and Rs are each the same or a different halogen atom, a hydrogen
atom or a hydrocarbon group having a carbon number of 1to 12.  Asthe
hydrocarbon group, an aliphatic hydrocarbon group having a carbon number
of 1to 12 such as an alkyl group, etc. or an aromatic hydrocarbon group

15 having a carbon number of 6 to 12 such a phenyl group, etc. are preferable.
As the halogen atom, chlorine, bromine, iodine, etc., are exemplified. Reis
an alkylene group having a carbon number of 3t0 8.  As the alkylene group,
pentylene group, etc. are exemplified.

As the aromatic dihydroxy compounds related to the present

20 ' invention, for example, bis(d-hydroxyphenyl)methane, 2,2-bis(4-

hydroxyphenylpropane, 2,2-bis(4-hydroxy-3-methylphenyl)propane, 4,4-



obtaji ned py perform ng a nelt polycondensation reaction of a mxture
conprising an aromatic di hydroxy conpound expressed by the follow ng
formula (2)' and a carbonic acid diester expressed by the fllow ng formula
17 " (3)' in the presence of an ester interchange catalyst, etc.,
conprising a ni t rogen- cont ai ni ng basi% conpound and an al kali netal
conpound, etc., isS desirabl e. [err] (mherein Wis
either of the above two formul ae or - -S-, C%err - or - err] )

[err] i by droxypheng herkao & 2 bisdrbadoay 3 Slislorazhesy )thua:de and
Rlerr] are eaghigudfnbioft ok dirihbbREAMpBhRE Ms AR BBy Shdbil G53E 0"

group having a’c
bis(3,5-dichloro-4-hydroxypheny)) oxide, p,p-dihydroxydiphenyl, 3,3 -dichloro-

4,4-dihydroxydiphenyl, bisthydroxyphenyl) sulfone, resorcinol, hydrogquinone,
1,4-dibydroxy-2,5-dichlorobenzene, 1,4-dihydroxy-3-methylbenzene, bis(4-
hydroxyphenyl) sulfide, bis(4-hydroxyphenyl) sulfoxide, etc., are exemplified,
and especially 2,2-bis(4-hydroxyphenyl)propane is preferable.

(]

In the above formula (3), Rz, Rs, Re, Rio are each the same or a
10 different hydrogen atom, alkyl group having a carbon number of 1 to 4,
phenyl group or halogen group.

As a carbonic acid diester related to the present invention, for
example, diphenyl carbonate, ditolyl carbonate, bis(chlorophenyl) carbonate,
dinaphthyl carbonate, bis(diphenyl) carbonate, dimethyl carbonate, diethyl

15 carbonate, dibutyl carbonate and dicyclohexyl carbonate are exemplified,
and especially diphenyl carbonate and ditolyl carbonate are preferable,

In the production of the aromatic polycarbonate in the present
mvention, 1.00 to 1.20 moles, preferably 1.005 to 1.10 moles, further

- preferably 1.01 t0 1.05 moles of the above mentioned carbonic acid diester is
- 20 used based on 1 mole of the aromatic dihydroxy compound.

Further, the aromatic polycarbonate in the present invention is
allowed to contain for example, ethylene glycol, 1, 4-butane diol, 1, 4-
cyclohexane dimethanol, 1, 10-decane diol, etc., as an aliphatic dihydroxy
compound (dio), for example, succinic acid, isophthalic acid, 2, 6-naphthalene
dicarboxylic acid, adipic acid, cyclohexane carboxylic acid, terephthalic acid,
etc., as a dicarboxylic acid , and for example lactic acid, p-hydroxybenzoic acid,
6-hydroxy-2-naphthoic acid, etc., as an oxycarboxylic acid if necessary.

As the catalyst, an alkali metal compound, an alkaline earth metal
compound and a nitrogen-containing basic compound can be used.

30 As the ester exchange catalyst in the melt polycondensation method
using the monohydroxy compound produced as a byproduct to be recycled as
a solvent of the catalyst, a quaternary ammonium salt or a quaternary
phosphonium salt and./or an alkali metal salt, or the quaternary ammonium
salt or the quaternary phosphonium salt and/or an alkaline earth metal salt

o
(@]}



to 12; R err] and Rerr] are each the sane or a different hal ogen atom a

hydr ogen atomor a hydrocar bon group having a caf bon number of 1 to 12.
As the. hydrocarbon group, an aliphatic hydrocarbon group having a
carbon nunber of 1 to 12 such as an al kyl group, etc. or an aromatic
hydr ocar bon group 15 having a carbon nu r of 6 to 12 such a phenyl group,
etc. are preferabl e. As the hal ogen atom chlorine, brom ne, iodine,
etc., are exe |f§g Rlerr] is an allylene group having a carbon
nunber of 3 t%g%EP b yI ene group, pentyl ene group, etc. are
exenplified. a}ﬁ%ht 5&%?5 d to the
present 20 |nvent|on or engﬂrrgtfﬂ ‘(’ﬁ‘d%g?{%?%%e&h%}?#@@%@%%&% bi s(4-
hydr oxypheny | ivesBandor gxampie; ahydyeti hydrbomays, cartpyete sai, 4-

%82 bi s(4blh;slt(1échy :?%’gty qanVlS)ragteﬂ‘Ig]ye‘T?%Fdsﬂ)%tgsalt cyanate salt, thiocyanate salt,

2,2, b1 (4 by b ac il bt dﬂdg’?i‘%’i“ma@dwd“%‘gbgmﬁm teadle

3, 3( di chl or anééitéfﬂégl'&en% ygﬁ{}@y W%tﬁr?gﬁwgl%ul f one,

rl?ésl?(r:l?ihgglrox - 37 met hyl benz %I%M@hﬂnﬁmﬁh{gﬁ I)%ﬁﬁilﬁde

s infﬁxm@%"”@ hogrargiir it n b o
Y PR CRADGS, ?err bonat%(]:thJtu}% salbrée;ﬁor

forrrula(3 R[err] R[err] Rerr are e a 10
di f f er ent Lty ROtRSSIUIRY tealithiyimaeefats sodivmbattrate, 1 to 4,

erated to L M@%ﬁ%ﬁ%ﬁ Kol m‘?‘afe sodturg B ORI Pt e WERLEL

ditolyl carbdbgite, S@mﬁﬂﬁt@@nmm@utﬁierﬂm}num sulfite] codipin bydnatey bonat e,

E’Aféﬁhﬁ?iné'nﬁ?%%?%‘h’%%?é CEL T of bt it Honate SRR et a1,
di phenyl car hiogy thitmd thiocyamiate) sbdivan etearetes w&mmstealate I'n
100 o o%ﬁ@%%@%@wm G t@orrﬁzy lthim e HOT
1. 01 to 1.05hopdlesinide, Sb@uab@teami lbom:tecsmhmii ergth, Potflsffim S 20 used
based on 1 ”%e%zge{tet ﬁt mﬁzbgted Idlh%gl %yd%g ﬁosphate dlpotassmm
hydrogen phosphate, dilithium hydrogen phosphate, disodium salt,
- dipotassium salt and dilithium salt of bisphenol A, sodium salt, potassium
20 salt and lithium salt of phenol, etc., are exemplified, and espécially, a sodium
salt of the aromatic dihyydroxy compound, for example, disodium salt of
bisphenol A, or a sodium salt of an aromatic monohydroxy compound, for
example sodium salt of phenol are preferably used.
As the ester exchange catalyst, an alkali metal compound and/or an
25 alkaline earth metal compound are the most preferable in view of their
performance, but in case these compounds are used singly, for example, the
ester interchange reaction rate of a carbonic acid diester with BPA would be
slow, when the esterinterchange conversion is smaller than 50 %, that Is, on
the initial polymerization stage, to cause problems when applied on an
30 industrial scale. Therefore, it is preferable to use a nitrogen-containing
basic compound and/or a basic phosphorus compound described later
together with an alkali (and/ or an alkaline earth) metal compound catalyst.
The alkali metal compound and/or alkaline earth metal compound
as the catalyst related to the present invention are used in a way where the




Further, the aromatic polycarbonate in the present invention is

allowed to contain for exanpl e, ethylene glycol, 1, “4-butane diol, 1, 4-
cycl ohexane di net hanol, 1, 10-decane diol, etc., as an aliphatic dlhydroxy
conmpound (diol), for. exanple, succinic acid, isophthalic acid, 2, :

6- napht hal ene 25 dicarboxylic acid, aduﬁic acid, cycl ohexane carboxylic
acid, terephthalic acid, etc., as a dicarboxylic acid, and for exanple
lactic aci d, ydroxyben20|c aC|d 6- hydr oxy- 2- naphth0|c acid, etc.
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. polycarbonate obtained by the melt polymerization method at a similar
20 degree compared with those of the aromatic polycarbonate obtained by the
interfacial polymerization method, it is necessary to reduce the amount of
the above decomposition and branch formation to 0.2 mole % or less per the
recurring unit. To this end, it is preferable to suppress the amount of the
alkali metal compound and/or alkaline earth metal compound catalyst to
25 lessthan 5x 106 equivalent per 1 mole of the aromatic dihydroxy compound.
That is, a preferable ratio of the used amount of the alkali metal
compound and/or alkaline earth metal compound is 5 x 108 to 5x 10-6
equivalent per 1 mole of the aromatic dihydroxy compound. Ifthe amount
deviates from the above range, it is not preferable since it would cause
30 problems such as deterioration of various physical properties of obtained
aromatic polycarbonate and insufficient completion of the ester interchange
reaction which prevents from obtaining a high molecular weight aromatic
polycarbonate.
If the amount of nitrogen-containing basic compound contained in the




hydr.ogen .phosphate, dilithium hydrogen phosphate, disodiymsalt,

di pot assi um sal t and dilithiumsalt of bi sphenol A sodium salt, potassium
20 salt and lithiumsalt of phenol, etc., are exenplified, and especially,
a sodi um salt of the aromatic di hydroxy conpound, for exanple,

di sodi um salt of bi sphenol A, or a %Odl umsalt of an aromatic
nonohydr oxy conpound, for exanpl e sodi um salt of phenol are preferably
used. As the ester exchange catal yst, an alkali netal conpound
and/ or an 25reasticamidusarelatediodhe presentanvertion iseehesas trkdeombae in vi ew
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pr ef e)r/abl y 5 xlO[eF?}:ﬁEEé mﬁg&f?]ﬁlﬁﬁ%@ué%%e referably 5 x
10[err] t10 1nkmiwfrefditoddqr @rbmnumberof&& butivthér
aromatic dih range is
not prefer ab%ﬁ%@ﬂ%%ﬁomd%f%%&ﬁ&g %M@%@ﬁegﬁﬁ n 019

vari ous phystm@ﬂhyhmnm&m(taboiawbﬁmaiaﬂbeusechrormt i ¢ pol ycarbonate and

I nsufficient conpl gtion of .the este[ .interchan reactlo whi ch
prevents from Og}[:)a iSth f:%)ge %@ngp% ‘gﬁja nlﬁo?-?car bonat e.
Pa{t : cul arl yamzﬁd ohiwnt e mdérhhaingmamwmgbdlmamm oethelilka) @uelar t h
met al conpound, cat a S are use

deconposi6i oS HHERmR mﬁmw%maaiﬁf@ﬁﬁm%@éﬁp{mw%e

{gar reﬁggﬁggnﬁs&feq}%vaw he, | at ér. per.i I on Lle;)gf ore,
si gge t he M@@pm gﬁlﬁﬂ(me%&\é@ﬁ)omatlon are great,
the flow hexadecyltnmethy]ammomum hydroxide, etc., a tertiary amine such as

- tnethylamine, tributylamine, dimethylbenzylamine, '

20 hexadecydimethylamine, etc,, or a basic salt such as tetramethylammonium
borohydride (MesNBHL), tetrabutylammonium borohydride (BugNBHS),
tetrabutylammonium tetraphenylborate (MesNBPh,),
tetrabutylammonium tetraphenylborate (BusNBPhy), etc., can be
exemplified, and among them, tetramethylammonium hydroxide

25 (Me4NOH) is most preferable and widely used.

As a quaternary phosphonium salt, for example, a phosphonium
hydroxide having an alkyl, aryl, alkylaryl group or the like such as
tetramethyl phosphonium hydroxide (Me,POH),
benzyltrimethylphosphonium hydroxide (Ph-CHa(Me)sPOH), hexadecy

30 trimethylphosphonium hydroxide, etc., or a basic salt such as
tetramethylphosphonium borohydride (MesPBH,),
tetramethylphosphonium tetraphenylborate (MesPBPh, ), etc., canbe
exemphfied.

The above nitrogen-containing basic compound is preferably used in




15 property and color tone of the aromatic polycarbonate obtained by the
mel t pol yneri zat'i on nethod by the ester interchange are inferior to

t hose of the aromati ¢ pol ycarbonate obtained by the interfacial

pol ymeri zati on met hod. In order to make the flow property and
col or- tone of the aromatic pol ycar bonat e obt ai ned by the nelt

pol yneri zation nmethod at a simlar 20 dgaree conpared with those of the
aromatic pol ycarbonate obtained by the interfacial polynerization
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: Here, “the reaction mixture” means the mixture m which the .

20 polycondensation reaction is initiated or under progress in a process of
obtaining an aromatic polycarbonate by performing the melt
polycondensation reaction of a mixture containing mainly an aromatic
dihydroxy compound expressed by the above formula (2) and a carbonic acid
diester expressed by the above formula (3) in the presence of an ester

25 Interchange catalyst comprising a nitrogen-containing basic compound, and
an alkali metal compound and/or an alkaline earth metal compound. It can
be said to be in a state of a “pre-polymer” in a general chemical term in case
the degree of polymerization progresses to a certain extent and in the state of
a “polymer” by the general chemical term in case the degree of the

30 polymerization further progresses.

In the present invention, it is possible to use, as desired, (a) an alkali
metal salt of an ate complex of a group 14 element in the Periodic Table or
(b) an alkali metal salt of an oxo acid of a group 14 element of the Periodic
Table as an alkali metal compound for the catalyst. Here, the group 14



trlethylan1ne and a borate can also be used. As such a

ni t rogen-cont ai ni ng” basi ¢ conpound, for exanple, an’ anmoni um hydr oxi de
having an al kyl, aryl, alkylaryl group or the |ike, such 15 as
tetranbthylannnniun1hydroxide (Me[err] NOH), tetraethyl anmoni um

hydr oxi de (Et[err] NOH), tetrabutyl anmoni hydr oxi de (Bu[err] NOH),

benzyl tri met hyl anmoni um hydr oxi de (Ph CHF rr]N@)[err]hK}ﬂ
hexadecyltrlnethylannonlun1hydrOX|de etc., a tertiary an1ne such as

triet hyl am n€lementsinfihe Reriotiolakle mye gEnappim or tm.

por ahyar i do. (V] or KBS By P e B PR R Bhnmd oS Fad P RiEirey omon v

( Bu[ er r ] NBH[ gxolsiopndensaticet reaiotion, thenmolyoondersataphesagtion cah de

(ool or ] Nopn eEiabagcgush ibEARE AR AL BLARE BRI Socsie o

(Bu[ err] NBPh[

tet (r]I amet hyg amwpmmﬁ;ﬂvm»a}ﬂmﬂéréﬁ&io&sshbl@dbb@t trrea@:tomﬁzs.il;\@l@fm@i wi del y

use uat.ern phoni a or exanple, a

phosphoni um dum?%/@f?d?ﬂ 3%3/ Epaé:flg%ata;pwslew%h kyl aryl group or the

|bl ke is ;Jc_h atsh : h h’ﬂ@éﬂk‘ﬂ% @@Bgli@?ﬂptr?é%rcﬁm @xéﬁ[‘@{eﬁrb Cﬂzﬂe&emeélts 20
enzyltrime phasphoni ydr oxi de err exadecy

trimethyl phoé% f’@ﬂp&ﬁm dg}HCEtaé'e Qﬁe(gg%g@‘%: ?i

tetramet hyl p mdso
t et ramet hyl phospﬂonl umtetra ﬂ@%@)orate er }FP}I%@?? - can be

exenpl i fi &3, germanium (Ge )'IN@ mN&Q@( N&(&e{(}}& M@e@ﬁ%und is

f bl
gr reatelrf)1 o1¥ lﬁﬁ%{%rr It‘lGeéOV‘{?ﬁg‘é(r}‘reﬁOBu TiVe va (%e(QSPb[)%carbg%le}ée inﬁogen atom
in the ni troge Smhﬁﬁaﬁn(@kfe)alNaﬂlﬁQMe)&(l@Eér omatic

el val ent - niSAOPE Wﬁé@?&@a&m@%ﬂéﬁé@g g asalPbi e 1ati o

is 5 x 10[ er fa$n(om-C1d0Rr NaSofOESs INeSnéOPhzeetNaS riBve(Shm: strebear d.
Besi des, accord| ngﬁga studi es perforned by the inventors of the pr esent
i nvent i oo clear that, in order to produce an aronmatic

pol ycar bo nat e havi nghereus ¢)lthe allalametsl ditstdfehesteacid vf tedlangmtmet hod,
: the 14th group in the Periodic Table, for example, an alkali metal salt of

-

. sihicic acid, an alkali metal salt of stannic acid, an alkali metal salt of
. germanous (II) acid and an alkali metal salt of germanic (IV) acid are
20 exemplified as preferable compounds.
The alkali metal salts of silicic acid are, for example, an acidicor a
neutral alkali metal salt of monosilicic acid or a condensed compound thereof,
| andxnonogxﬁunaoﬂimmﬂxxm&(ﬁ&iﬁuﬂldﬂh@ﬁhca&%tﬂsxﬁunl
orthosilicate and tetrasodium orthosilicate can be exemplified.
925 The alkahi metal salts of stannic acid are, for example, an acidic or a
neutral alkali metal salt of monostannic acid or a condensed compound
thereof, and disodium monostanate (Na2SnQOs - xHz0, x=0to 5) and
tetrasodium monostanate (N2:SnOs) ca be exemplified.
The alkali metal salts of germanous (II) acid are, for example, an
30 acidic or a neutral alkah metal salt of monogermanous acid or a condensed
compound thereof and monosodium monogermate (NaHGeOs) can be
exemplified.
The alkali metal salt of germanic (IV) acid are, for example, an acidic
or a neutral alkali metal salt of monogermanic acid or a condensed



t he .anobunt of use (added.anmount) of the above nitrogen-containing basic 10
conpound, which was considered to be inportant heretofore, is not so

i mportant and that it is extrenmely inportant to proceed the ester .

i nt erchange reacti onby keeping the concentration of the nitrogen-containing
basi ¢ conpound at a concentration of not Iess than 0.1 ppm and not nore
than 10 ppmduring the period in which f%e Vi scosi ty-average nnlecular 15

‘weight of a reactio m'xtur_e is b _t_vveen 0 and 3 é@gp)e [t not
| ess tha@lbp@m &gHﬁ um whi ch

bet veen 5, oo R AR %Momg%ﬂgﬁ W@ea?ﬁiﬁ%ﬁ%x?uli

nmeans the ni @¥agfGe0g), dmodmmrtetxagermanamdh{m disp@amni on is initiated
or under pr [ an aromatic pol ycarbonat e
by perforlron n@gﬁ%%e#gﬁﬁa%&%gﬂ%ﬁg&ﬁ%ﬂ?g%%ﬁﬁ]%@tmn of am )et u)r/e

cgnt ali ][n ng Imal nly Fhepo@mudﬁnon@tﬂywwnaanmﬁabow l%f Slbt% thg
above fornu arn i C i ester .expre above
formula (3) %w%h%%wﬁp &ﬁ%&@&t@ &?@fé é to
compound and A et to vt Bieu bARIE cFlenaonticisl cmpdind M?*e dto be
in a state dpree rag Wwﬁ@%&aé&l@w&l@m@@% t he

degr ee of pol ymar'%@W@ﬁ%ﬁtﬁ&ﬁéﬁcﬁoﬁ%ﬁﬁéﬁrﬁéﬁ?ﬂ%ﬁﬁ%&ﬁ he state of

“pol yner by the ermin case

poI yner i 2@t i possthle verxwexisteskat least one kind of a pmatabfsbs@s@ad ﬁroméhe ion, it
conmlex. of - oM oxd g A Bkiadfor B RNIA 1A elomen B gPthe Pertipde TBIE,
metal salt of an oBy usingitheke socatalyst a spemficatas, ittib posbleddisuppressTabl e
53 21 NG nilvBraie SR8 Ratin St B ety whieh il g
B¥,| “2523;,22?’.%"9 . %??%?awd%ﬁletmﬁﬁ??%ﬁ B e and
gdv;nt agad H&HH%@%@W cg&]yg @0 FRPXE %Cﬁy %QO%SSI ble to 5
suppress u nf@wfcﬁhlg%hérﬂt% df@ﬁ@bldéﬁﬁxg%ﬁbn@ﬁ oPterffihhREheREhhaheevel oped
polycondensation.
As the oxo acid of the group 14 elements of the Periodic Table, silicic
acid, stannic acid and germanic acid can be exemplified.
20 As the oxides of the group 14 elements of the Periodic Table, silicon
monoxide, silicon dioxide, tin oxide, tin dioxide, germanium oxide,
germanium dioxide and their condensed compounds can be exemplified.
It is preferable to have a group 14 metal element of the Periodic
Table in the cocatalyst existed in a ratio of 50 mole (atom) or lessbased on 1
25 mole (atom) of the alkali metal atom in the polycondensation reaction
catalyst. Ifthe cocatalyst is used with the metal element in a ratio
exceeding 50 mole (atom) it is not preferable since the polycondensation rate
becomes slow.
It is further preferable to have a group 14 metal element of the
30 Periodic Table in the co-catalyst existed in a ratio of 0.1 to 30 mole (atom)
based on 1 mole (atom) of the alkali metal atom in the polycondensation
reaction catalyst. ‘
Use of these catalyst systems in the polycondensation provides an
advantage for progressing the polycondensation reaction and the terminal



during the pol ycondegnsation reaction at a |ow |evel. (a) The
alkali metal salts of the ate conplex of the group 14 el enents of t he
Periodic Table, which are those described in Japanese Unexam ned

Patent Publication Hei 7-268091. Myre concretely, conmpounds of 10
germanium (Ge); NaGe(Owe)[err], NaGe(CEt%B, NaGe(OPr)[err], NaGe(OBu)[err],
NaGe(OPh)[err], LiGe(Owve)[err], LiGe(OBufferr] and Li Ge(OPh)[err] can be
exenplified. As the conpounds of ti naﬁson) NaSn(Owe)[err],

NaSn( Qve) 2( Olbdgcking reackiasrapietly padrsufficiersiy. o - can atso|suppreds Yimprable

Naant o) & erbaedriics bidldhind RGN Gt ne the ndlyeppdensatignat a low

NaSnBu[ err] (dMél[err] can be 15 exenpl |f|ed Furt her, aﬁ (b)
the al kali netal f th oxo ac t he el epent the 14t
grloup in thg Per | oip “I"‘i %ﬁf‘@?a PQ Cﬁa}(g%gegéﬁﬁf@mﬂ@ééa 't of
silicic a mBiusd dotithiriBg M&P; ﬁ[‘p(ﬂm

gernanous%(ll aC| d an al kal |, mat al " sal nic (I,V) cld are 20
exenpl.i fi ed tmﬂ'rﬁlﬁi 1tlscommonto asteE I esalts of
silicic acid %ﬁgghg %%{t{ﬁéw
salt of nonosi ICIC acl r apgg’ﬁggﬁl énﬁén%%m 1yhe {%};eafnoﬁeh

nmonosodi um o(ammqndavmue) dmthmugisheamg -ggitating adnigture mainly
orthosilicate.g ) 4

The a kal | nopatinbRAPaRh Aoty bafbulg BB CREBRA sy o, &
neut r al aimamdeeamlmeﬂzlgasdtmmphsreannl c acid or a condensed corrpoun;:l d
t her eof and di sodi nostanate rrl sSng er x=0,to0 5) an

t et rasodi um nonost Zﬂ& E311e; ﬁ? %Q@ﬁ@ﬁ%ﬁ@% to'the

The al kali mé¢mipesatites anﬂmessme ﬂﬁbﬂnmglﬁheeewmwrcm@m@ﬂoﬁo
acidic or a pneutral alkali,netal salt of r manou, ci.d or condensed
conpound t hef %aﬁ@m HHRYYd sk e(c%glpq@ @ﬁf‘ﬁ?s el

exenplified. oondltlonlssufﬁmeﬁﬂ‘%ft@ie‘téi:dpeﬁ&ﬁb 3 freSbuneQlRB Eakd a%!é@f ar e,

for exanple, an aci . or _a neutral alkalj tal salt af noger mani c
aci d Or”‘;mmm ereactlonandremovmgt emonohy xy compound produced 24

corpoun, hebgshe SRR ohr e et anash b Lk Coth gt oo o
reaction temperature is between 120 to 350°C, and the temperature is
generally elevated along with the progress of the polymerization.

Regarding the pressure of the reaction system, it may be possible to

20 perform the reaction in the reaction system at normal pressure or under an
elevated pressure, but in many cases at a reduced pressure. It is a common
practice to facilitate easy removal of the produced phenol to promote the
reaction by introducing a large to small amount of an inert gas flow in
combination with the above conditions,

25 To be specific, most common practice is as follows: the reactlon 18
started at a temperature of 150 to 200°C and under a pressure of 300-100
Torr, then the reaction temperature is elevated and the pressure is reduced
m accordance with the increase of the molecular weight of the aromatic
polycarbonate during the progress of the reaction, and finally the reaction is

30 conducted at a temperature of 270 to 350°C and under a pressure of 1 Torr
or less.

There is no particular limitation to the style of the facilities used for
executing the present invention, and a usually known vertical type agitation
vessel, a horizontal type agitation vessel or an extruder can be used.



(Naf[.err]Ge[err](err]), disodiumtetragermanate (Na[err] Ge[err](err]),

di sodi um pentagermanate (Na[err]CGe[err]Jerr]) can be exenplified. 5
The pol ycondensation catal yst as mentioned above are preferably used in
aratioin which the alkali nmetal elenment in the catalyst is 1 x 10[err] to
5 x 10[err] equivalent based on 1 nole o% the aromatic di ol conpound. More
preferable ratio thereof is 5 x 10[err] % 1 x 10[ err] equivalent on the
sanebasi s. | n the_ pol ycondensatlon reaction of the present

invention, it is 10opeqastichiarky imthecase-of pedoding thesreartionan kibaticlof a

T4 ol omont s BFOERS: sob A mepfirm i BY Bt 20625 ARediFieBeds, 2 Ji7

in a specifig thé sréraatic diliyelrexy corapppnéasd the carbomioaalidiesterin
reacti ons su ranchforrraﬁlo whi c‘ are xgt to O&EEQFF in the
pol ycondensa % i e56ha dwithang 15
scorchi ng #U&édtﬂi(ﬁtlﬁﬂ | %Ffﬁeéﬁ@ftﬁ@i’féssﬁf widtﬁtdﬂ/ﬂei‘tgﬂé 0]

retarding the rate of the bl oCkjng.react,ion of ter alsthereof andthe
pol ycondensalielng ﬁ 5&1& Pé‘QYSlO anentiened ¢atalist ael enent s of

beexenpl i 11 Bcoed HhbEE fhelhheﬂ‘ﬁ"% SRR haARGr B i fhe 2"
Peri odi ¢ Tablmtiabphassef the polsonesization, §hem txzamsﬁrmgdbe reammhq@d toian
glo%logﬁdsgg; & )r?eggkr. l%eésel\gﬁhm.'é%%(gﬁl 1df;11é}1e V%[%Ha,r Eﬂ% gr oup
14 et a:c 1?0esmmahglmdegm@ﬂsoeémﬁrghggwmm¢bm?mﬁethieg :n a
ratio o at ase oft al Kal |
metal atom i HO qéaﬂ) an@ﬁ %‘ é}? S&gg‘?daﬁgﬁpi?ﬂ% ticat al yst
i s used withobtgnedt %tﬁiﬁﬂﬁf@rd@ﬁt@ké@ﬂ@conoeﬁbfﬁﬁ@ﬂbﬂﬂl@ﬁltf@eﬁ-(at0”? it

Is not preferabl e since. the ol ensation rate becones. sl
It i's furthefo R sBacton ke e Speciid yghe

Periodic Tab ?es!eht‘iﬁ%lﬁibrf I%Xtéﬁipl@ﬁ estsible & I%l@lfleQea?ctioﬁl%Q mol e

(atom ' (at on), of the al kal i rret% atomin th

pol ycondelrﬁsaﬁa @araerataf4he mitrogen-contammg HIPOEJﬁ)élsfgﬂé@gal yst
systenms in t g, agsr for progressin
h pefodlon regﬁélon angﬁ(?‘x{’é&am | gt Prosg )

t he pol ycondensa e termna
25 transportation to the second agitation vessel.

In the case of performing the reaction in a continuous method, it is
generally performed by using plural agitation vessels, in which a vertical
20 agitation vessel attached with a rectifying column is used for the initial
polymerization vessel where the viscosity of the reaction mixture islow, and
a horizontal type agitating vessel or a double screw extruder is used as the
later phase polymerization vessel where the viscosity of the reaction mixture
is increased and removal of the aromatic monohydroxy compound produced
25 as a byproduct becomes difficult, arranging them in a series, feeding the
molten raw material and the catalysts into a first polymerization vessel
continuously, and at the same time taking out the aromatic polycarbonate
having a prescribed molecular weight from the final polymerization vessel.
In this case, in order to keep the concentration of the nitrogen-containing
30 basic compound in the system in the range of the present invention it is
possible, for example, to add a suitable amount of the nitrogen-containing
Yasic compound mto any one or more of the polymerization vessels including
the first agitation vessel.
Also, in order to keep the nitrogen-containing basic compound

~




bl ocking reaction rapidly and sufficiently. It can al so suppress

unf avor abl e reacti on such as branching reaction occurring the

pol ycondensation at a | ow | evel . I n producing the
aromati c pol ycarbonate by reacting mainly a 5 m xture containing an
aromati c di hydroxy conpound and a carbonie acid di ester under
heating-nelting, it is coomon to start the ester interchange reaction
by adding the preV|oust nti oned catalyst to the nolten m xture (a

reaction ni xCORESNESHAGH He hegtaagetoéthmnr%entmnammntnﬂ; y

containing a % faLReN ter 10
under an i nerlhe%éas at n@%@%@&n Oﬁ%'g €8 "Ea]ﬁ;lﬁu 8? there
is no partic yii tl‘awmtadiemaiesuchastthﬂparblnmdlemmtdlh

Comound and PRECIPAERAIDERRORAAET A ooty 1ct R Bhuiafion ﬂt ¥ ci ent

if the tenpe mttmgmemtammgsnnqmﬁidaatthd ratvemta@m@s at ﬁg)plrﬁ or %@r fulrflgeyt he

reaction and_re 14N the m)n gﬁ/ conpo pr oduce he reaction

to the outsi &&° awawgt@ﬁteraalcpn‘émmng reaction

tenperature hmb@dmm%%@ t@o%’&p&ﬁﬁéirﬁh%a&ﬂ QRds f'?&*b Iﬁm},
general ly el evated al ong he prqgre Pbt he ’pol yneri zati on

Regar di ng thgr%ﬁé%%&%mé’ﬂl thegpifrogenseay bl e to 20
performthe w@?b &ﬁcﬁﬁ{e ressure or under an
el evat ed pressure t}%%?n%r%%?ﬁﬁdl s}ﬁattﬁégﬁ%% ce pregsure It is a comon

practice 0o faci | i fathisdasg ofaﬁmhty dfis enh‘eme]:ynmpdrtpnenmdnntmlmmmhg t he

reaction by 1 st0W|n.
ombi nati on iR Fotdt BTG Bt %&énsﬂgé%%%%&oﬁ%ﬁ% DG

conmon pr act asghée sawsmatsrialem a specifieparigeon i s started at a terrperature
of 150 to 200[err]ﬁ%%$§ g%gy{é ress e of. 3 é} To t hen. t he
reaction tenperatu p t%‘a%g'ﬁ@’ ’tﬁf%@gﬂ? YSE SOLERW, te‘IceS.ﬁlﬁ’e

accor dance mammﬁdth@mmmdﬁﬁsmﬁlﬁ%@auw@fﬁ@d%nﬁ@c@ﬂﬂﬂ%ﬁ

pol ﬁgar bgl%gte duri n8§0F ress. tge rﬁ%\%@[ and fin Iypg};e@%eactlon
i's carduf? ﬁ%@%&%{l&ﬁ essure
of 1 Torr th@taﬂb@ﬁ&amddlesterlslow&*t%@iﬂtﬁtﬁf’tﬂkaéxb&éﬂ AdihyHkAt i on to the

styl e of thefamhé s used for executlngthe present“invéntion, and a

usual |y knowfOmR®p te apf tode wiatilize éheaatemfthena@om@qhesfer
agi tation vegfeilledoff3n th biksigé of MRS stER % larger than that of the aromatic

dihydroxy compound even during the initial polymenzatlon using the

20 reaction vessel equipped with the rectifying column. Thus in the present
mvention, depending on the performance of the facilities used, the molar
ratio of the carbonic acid diester to the aromatic dihydroxy compound
generally is preferably selected at (1.005 to 1.2):1, more preferably (1.005 to
1.05):1.

25 In the present invention, the molar balance of the raw materials
within the above molar ratio, is set depending on the desired amount of the
terminal OH groups of the aromatic polycarbonate to obtain, and it is
Important to keep the accuracy of the control thereof within 5 % of the set
value, preferably within 1 % and more preferably within 0.5%. Thereby, it

30 1s possible to obtain the aromatic polycarbonate stably having a desired
amount of terminal groups with good quality.

According to the study of the mventor of the present invention, in
order to achieve these objectives, it is insufficient to use only an ordinarily
used high accuracy weighing system. In many cases, the quantity of

(D




26 . ; Mor.e particularly, in the case of performng the reaction

in a batch process, it is usually perfornmed by using 2 vertical type
agitation vessels, charging the aromati c di hydroxy conpound and t he
carbonic acid diester in t he above nentioned ratio into a first

agitation vessel attached wwth a 5 rect 5§I cation columm, replacing the air
of the vessel with an inert gas, heating* nmelting the mture, adding
the previously nentioned catalyst in a prescri bed anount, then heating

t he system wicatbaiaacid:di eﬂferexqaﬂenbmmMmalstabthEMeaﬁmdmahqmd

I | zat [ on dto a se
Bai Lt on vestae il e RG] SihPf i QBhaRE bR Yot bl hiah aBERRE 1o
systemto a tﬂogthmetetebueeheﬁi@summmtmﬂwe Eamnmaﬁcdﬂlyd@oiy nue the

pol ymeri zati on until,.t he crl1 be cuI ar ht is
obt ai ned. At uqdrh%?ﬁg 5B m&%&’m

cont ai ni ngs @é}Wfdr@ édﬁﬁ by
t he present | rtv I on, for an&@g |t I S ?ossd%l?e to pe for
reaction by 1133‘/3@3 Eﬁoia welght frors frrowadling ghingasi c

conpound duri uring the
process of ItHgt rans%rt‘gtsgglrﬁ ?%lb bélgcon ag?@%@g&d&:bg
In the case ¥SIEaseew fegdehetaeaction in a contl nuous nethod it is
general |y perforne Sjn | | ich a vertical
20 agitation vesse gy[ ‘%wﬁ’ﬁé ge’*e m‘gts%’[’}ﬁ Hfﬁ?l‘i'e%}%@oafor t he
Imn;(t qule |150 I gw an IW‘ﬂghlanghorl zont al ag a tcg'??ﬁhmvmegp/gf e reagt)luglne
screw extruder is @ﬁa}g&ba&w@ﬂ% QPJPS gééﬁlsv\/nere
the vnt SCOSi t%}w(ijd@@tetha@mﬁclolgb@rég@hﬁsa acztglttoﬁall pe eitth@rbﬁé@fﬁie of the
aromati ¢ nono r ox oun r oduce as ypr oduc
difficult, H%%q‘ﬁreéio ?@@Hﬁﬁ]@e@ Veseveﬁ%mcgarqb At eri al
and the cat aI ysts y, and
qftie@n@eﬁﬁotébfm pt@@ét tAAVEtorY & %%&lg Studl(ﬁpﬁ)taw

or esor i belb mrOdaN, mﬁ@wg GReSH ol WA Sy WA hoRress ot the | n
th 30
basi ¢ compould PTher AEaehy hif ﬁﬁ%% SR RO MR D DO A 1

possi bl e, fobrefeaahlyé, tadb0 Ml issimportamt, and sherehy thetacogeaeyofint ai ni ng
basic, CoPOuRt i Rk ARGl Bl Fp BT b OB GRTE e’ o0 1
ni t r bgen- contarenition, taspressargafithd gas phase of the raw material melting vessel
20 expressed in terms of MPa is a so-called gauge pressure, taking the normal
atmospheric pressure as 0 MPa.
The reason of the above is not clear, but since the transportation of
the raw material from a powder weighing vessel to the raw material melting
vessel becomes smooth, and undesirable attachment and clogging of the
25 powder in a piping is reduced, it is considered to be caused by suppressing
the entry of the evaporated material generated in the raw material melting
vessel into the powder weighing vessel, or the piping for transporting the
raw material from the powder weighing vessel to the raw material melting
vessel.
30 In the present mvention, it was found out to be effective for
improving the weighing accuracy that 90 vol. % or more of the atmospheric
gas In the transportation piping for supplying the raw material situated
directly before the raw material melting vessel is a non-oxidizing gas, and
that the linear velocity thereofis 0.5 cm/min or higher:  Here, the “non-
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27 concentration in the systemwthin the range of .the present

I nvention, it is necessary to control the concentration of

ni trogen-containing inpurities exi stinginthe raw material such as the
carbonic diester and the di hydroxy conpound used or the reaction, and
preferably keep the concentration of the,,5 nitrogen-containing conpound
in the raw materials at 5 ppmor |ess, faﬁ?ther preferably at 4ppm or

| ess. By using such a raw material containing i mted ampunt of

ni t r ogen- conwxidizing gasnpresnss gasndexshemgtbesnw material, arorgatiep and
control the akl f i P -aj.nl ' d conpound
used as the m@&& %ﬁ%’%ﬁ%%@%ﬁg?gﬂwﬁé%h%m@hus%s kind of a
f ?Cihl ity, bi t discolortitiene! Nihngezn,taﬁ:rinertrgascmtch?s agohmfdge 18th g‘xgupautfth@t i oh
of t he carbonig aci. ster tq t aromat i ¢ di OXy conpoun as the
raw nateri al ?@W&é&%ﬂ“@ _omdeareexempﬁﬁ?(flr the present invention,
it is preferable t @ushes dwabalso®rasbsitthat the uesepaberibbehandaioni ¢ acid
diester in the ratio. of used aromatic di roxy 15 ¢ %eo]u,nd to the

car boni ¢ aci §oBfgasexin the vent pipmg systmofEhe savirAg vesselie
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to the aroma P a sel ected at
(1.005 to 1. 2romativpoty @rbémt@bib!zajhéd@??chémelt polylné@ation @ethodis In the
present invention,.the ar gglea Pﬂé,q% the raw material s within the
above nol ar r%?@&,’lmy% % ?’F?} % he desired amount of the
term nal OH groups fabetiBiteeh htecled] roirpiHetirinsitatidn | S
I nportant to keep t’Iﬁ]Hee accuracy h@eﬁgétggntr@ilﬁfﬁmreof W thin %c:)f% t he set
\égl ue, prei g@ﬂ@&ﬂdﬂkw@tggﬁ& ﬂg?('é S}’@ﬁ RWHC@%OﬁﬁE.Ihereby, i t

I S possi ; a a
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desired anoun nal " groups wth good quality.
According to the stlndhegpresens inverdian therawmeateriad apeltingweasal sacansan

o rar 1 M epparAtRT6r OthBIHbbY Heltir the arBidhic dih§doxy Lot il dndithe
' carbonic acid diester adjusted at a specific mixing molar ratio by heating at
20 120to 150°C and is equipped with an agitation device and a pump.

The agitation device has a function for completely melting the raw
material and making it uniform and is activated when the raw material
exists in a specific amount or more in the raw material melting vessel. 'The
pump which is joined to the piping connected to the bottom part of the raw

95 material melting vessel has a self circulating line as necessary, and is jomed
to the raw material storing vessel or directly to the melt polymerization
vessel.

In the present invention, the scrubber is a general capturing device
for absorbing generated vapor, etc., by circulating a scrubbing liquid, and for

30 example, is a vertical vessel connected at about the middle part in the
vertical direction with the vent piping extended from the ceiling part of the
raw material melting vessel, and having, on top, an exhaust tube for
exhausting the gas after the absorption of the vapor. The exhaust tube
may be opened up to the atmosphere, or joined with a main vent piping to



used: hi gh- accuracy wei ghi.ng system In many cases, the quantity of

28 carbonic acid diester excellent in thermal stability is measured
inaliquid state, and the used amount is controlled, for exanple,
using a high quality flow nmeter, but the nmeasurenment of the quantity
of aromatic di hydroxy conpound haV|§€ an inferior thermal stability is
conducted in many cases in 5 a powdery at for exanple, by receiving

t he powdery di hydroxy conmpqund in a melghlng container isolated in
wei ght from %ﬁﬁgﬁﬂévﬁ@ t parngs oftbe gbhenfacilities ane cotinested. ged wei ght by a

ere, o Ee AT HEEABBNAE AMEh Hire s oM RALA RRENORSLZ .

10 suffi ci esolvest ynthg lew voladity hmdung&hh(ﬁdﬁﬂbk@ﬁgmrthln 0.5 %

Eoundt out -t naEOHBhSP RO Be ehe Akt Bty G0 and he oHodde ¢ ne

raw nat er izl acddnqwrymoelowwrdpermﬁhdmpbble o&"@@éﬂﬁg

bal ance. he i nventors of IPresent i nvention eagerly studied

to solve thi ?a?grbyetﬁ ’felamra@saleyee Griexgaaple srater,cut aquetuskeepi ng
the preSSUFes@&xﬁﬁ%ydromd@@élul@i@ﬁ?ﬁnétﬁyb%glfdﬁlr%é gelding vessel at 0
bzgdisred o

MPa to 0.-05 MrPa, preferab a IS inportant, and
t hereby the accura 8ﬂxiwng ﬁ%@ﬂﬁﬁh&d@yﬁﬁproved

{Rtehlr:twerr;tCelfllaéaFggeﬁf)ﬁl ng eds}%e Wess%%&e%%@@%%g}@ ecgr | ed

gauge pr edkuieateridtimeltingeessal isimad eacmmmmpmmhmhepm&ibm&?h@ﬁdO NPa

The reasonh o ransport af i

the raw mat eﬁww%?%%%@%%@%ﬁ@@&ﬁ W@r rrel ting
vessel becomeartomoadi (msﬂemnﬂémg%bl e attachment and cI ogg| ng of the 25

powder in a piping reduce t si der to be suppreSS|ng
the entry of the eggﬁ ﬁ&@b? ﬂ%%%ﬁ%ﬁ%%ﬁfqgﬁ? Wel ting
vessel into thewloleer pmlogﬁn@g;mbbﬁgl liqued, éﬁ&a@dlﬁg%gﬁéél{ S&ﬁgﬁﬁ@ggﬂ%ﬂg t he

raw mat erj al fromt wder we hln vessel tQ aw mat er1 al t|ng
vessel . 3¢ there @ﬁ ﬁ“ﬂn@ﬁﬁéﬂ cyupogad pethe

effective fo f:arbomc acid dlester mthe solvent reaches a certain value or higher.

In the present invention, the vent piping is for example, a piping for
letting off the pressure of the gas phase in the raw material melting vessel
generated to transport the raw materials from the poWder welghing vessel

20 tothe raw material melting vessel.

The piping is preferably heated at 120°C or higher between the raw
material melting vessel and the scrubber and/or the condenser in the
;me&ﬂﬁjnvenﬁcnsoasnoth)anmbneeorcq&mﬂﬁzetheannnaﬁcdﬂnnhnxy
compound or the carbonic acid diester. |

25 In the present invention, as the condenser, a commonly used
condenser canbe used. For example, a double tube or a multiple tube type
condenser can be preferably exemplified. In this case, also the vent piping
connecting the raw material melting vessel with the condenser is preferably
heated at 120 “C or higher for preventing the precipitation of the aromatic

30 dihydroxy compound or the carbonic acid diester. A scrubber can be also
mstalled after the condenser.

The discharging side of the condenser may be opened up directly to
the atmosphere, or joined to a main vent piping to which the vent pipings of
the other facilities are connected.




i mproving the wei ghing accuracy that 90 vol. %or nore of the atnospheric
gas in the transportation piping for supplying the raw material situated
directly before the raw material nelting vessel is a non-oxidizing gas, and
thatthe |inearvel ocitythereofis 0.5 cm m norhigher. Here, the "non-

29 oxi di zing gas" neans a gas not oxidizing the raw material, aromatic
di hydroxy conpound and the carbonic aci d3Hi ester, and not causi ng
discoloration Nitrogen, an inert gas such as argon of the 18th group of the

Periodic Table, and‘kmﬂémfmmmahemndmmmprderablﬁatmc or hgherer, it
was al so found out scrybb r ondenser in the
vent piping < m&% GH?/\iﬁﬁrl B? g}%ﬁ’ %?ehﬁ:t ive for
keepi ng the @b@l@&liﬁﬁdéfﬁhéb&ldb%ﬁepbﬁd@h@brérhﬁmbdﬂiymbﬁyb@h undmzh:heng

vessel within cqnst ng. range an as,a result. for |g)rown

accuracy in \SJ@I andﬂﬂ@ﬂp@éﬁgﬂll g ttached 10

materials fﬁnfﬁﬁ aﬂgﬁg hidstiAsigefhs ol the
nol ar alance eas y stabl'y an%}1 good acc }gcy, and the quality
of the arcondenserfor incueassnga eabemh@gmgf DEBl t pol yneri zati on

?ﬁé?oguéﬁ flnegiggkﬁngg@ba U% Ko gﬁﬁﬁmﬁi R##%ﬁgﬂg¥¥§ilon Yglplprﬁgf:ﬁg
t he vent greq&hgnﬂh%@¢ﬂmﬂﬁtwquadEmMnnnﬂﬁddeiannmnﬁj@mhﬁﬁHthen- aromatic
Phe” presen: ChoLIEIEDasieE Sathd AR o R R P b tpting the 1"
appar at usj olestartintertchhtigerd dctiog. t he aromati c di hydroxy conpound and thg'
ot 201150 10" 13'0[62&%5 ot s Bt onl Tk Hienf s Bl whithoesiata pun.
The agltat'OQﬂEﬁN:ﬁﬁhﬂﬂ@nﬂfﬂﬂ?ﬁﬁﬂﬂ@h&ﬁ@b@@ﬂﬁhﬁﬁﬁ&%ﬁﬂ@ﬁﬁﬂﬁﬁh dlite withiva
ggfg[;a:nagd |ng It ”glﬁf n&%gygbﬁ actlvata when thnﬁ@?@ﬁhaterlal  the
D5 et er i al %I#ersse@? B b B . "and T
joined 15t ovonds, ¥ a;nount eff themniroger-centagnping; hast qoynp@ md; ah@ﬁd
pol ymeri zat i gy the anbfifstd dihydroxy compound within a specific range.
As a result of the detailed study of the cause of the above, the
mventors of the present invention have found out that the following occurs.
Although the nitrogen-containing basic compound activates the
20 ester interchange reaction, a heat resistance thereofin the reaction system is .
low, and is easily thermally decomposed, thus the effective concentration of
the compound mn the reaction mixture decreases rapidly by being easily
decomposed or reacted with a monohydroxy compound produced by the
ester interchange reaction to a trialkylamine, a triarylamine, an alkyl phenyl
25 ether, an aryl phenyl ether, water, etc. In some cases, since the used
| nitrogen-containing basic compound such as trialkylamine itselfis highly
volatile, the effective concentration in the reaction mixture decreases rapidly.
Thus, it was found that the decreasing rate thereofis affected widely by the
kind of carbonic acid diester, the reaction temperature and the reaction
30 pressure.
Fkonltheaboveﬁmjs:m\vasconsnkﬂedthattheconoenﬁ%ﬁmnnofthe
nitrogen-containing basic compound contributing to the ester interchange
reaction effectively, varies with the reaction conditions, and that thisis a
cause of failing to obtain an aromatic polycarbonate having a good quality




In the present invention, the scrubber is a general capturing device

for absorbi ng generated vapor etc., by circulating a scrubbing liquid, and
for 30 exanple, is a verti cal vessel connected at about the niddle part in
t he ~vertical direction with the vent piping extended fromthe ceiling
part of the raw material nelting vessel and having, on top, an exhaust
tube for exhausting the gas after thé?absorptron of the vapor. The
exhaust tube may be opened up to the atnosphere, or joined with a main

vent pi pi ng tath a good reproducibility by a conventional method of only prescribingéhe

which th e of theother facilities are connected
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ppm during the penod mm which the viscosity-average molecular weight of
the reaction mixture is between 500 and 3,000, it is not preferable because of
difficulty in proceeding the ester interchange reaction and problems such as
20 acolor tone deterioration, etc. caused by the increase of the thermal history
due to the extended retention time.
Further, ifthe concentration of the nitrogen-containing basic compound in
the reaction mixture exceeds 1 ppm during the period in which the viscosity-
average molecular weight of the reaction mixture is between 3,000 and
25 10,000, it is not preferable since the deterioration of the aromatic
polycarbonate becomes marked to give ill effect such as the color tone
degradation, etc., in promoting the ester interchange reaction to make the
viscosity-average molecular weight of 10,000 or higher, and if the
concentration of the nitrogen-containing basic compound in the reaction
30 mixture becomes less than 0.01 ppm during the period in which the
viscosity-average molecular weight of the reaction mixture is between 3,000
and 10,000, it is not preferable because of difficulty in proceeding the ester
‘interchange reaction and problems such as the color tone deterioration, etc,,
caused by the increase of the thermal history due to the extended retention



25 . In the present invention, as the condenser, a comonly used
condenser can be used. For exanpl e, a double tube or a multiple tube type
condenser can be preferably exenplified. In this case, also the vent piping
connecting the raw material nelting vessel with the condenser is preferably
heated at 120 [err] C or higher for prevepting the precipitation of the
aromatic 30 dihydroxy conpound or the cdrbonic acid diester. A scrubber
can be also . installed after the condenser. The di schar gi ng
si de ofthe cbm@nser nay be opened up directly to t he at nosphere, or

joi ned to a m gogmwﬁe%%ggﬁ i AP0 d in a shAGHE e
31 rangeTWhﬂe mp@paclﬁc gisoosityhaveragd encleculas m@ttmwgbmmbem[ err] c

or hi gher, referabl 0 to 10 err]C. . T as .fromthe
oLl ooC L ess aitaTE b ISR il AL it Sheki’
di hydr oxy 5005ﬁﬂ@@dnﬂibuhﬂ%bead@lédlﬁ@ﬁh@nﬁﬁhﬂ‘e% Fr@int% t

urther, i

returned to the yaw materi al ti.ng,ves i.s allowed to
i nstal | coold#@W%p @nawg?caﬂxg@%a@aégﬁm@@ﬁh¢aan&a@pﬁge%theat
exchangi ng e (?ﬁggp sﬁﬁﬁphﬁchﬁﬁ%@ EEQﬂ%&b@ &%ﬁp
conpound, |t§% nown-i n chng general way. that theﬁhsed nDuHPQ% ed
anmount ) o; t hethe @ﬁ@y@dbrﬁxﬂﬂabngéhadhﬁﬂb@EKM) e phanolc comppowatht i n t he
process o p n

However, it s %ﬁﬁfﬁ%ﬂéﬁﬁ@ffé?#%éﬁé&ggﬂggéggggyhahJiﬁﬂﬁ&%gogﬂvbtD

al | gw prq@t(jcachlﬂve::he e@(}hbgrmmlnnmgltymmmn. . mefﬁhe@ddovemealﬁ quEdbo, ifyiswi ft[]. aI
good reprodu : - e 12 own initia
amount of _adgPe oS R SR BRler o e RS e b ot her 15
words, the usesipaundih thé radetionisystepe by sapphing tige hitpigencmbaini basibased

on the aronmati ¢ di hydr ox ound MAtth eci fic.ran As
a result of CHRPgERd;at '&gﬂﬁ&i éf E&hﬁiéQﬁ¥¥l i nventors
of the present inv@gtthehe hapHyevmne, @mhpédim fd@oé@lalsgvbyiﬁo@ﬁ@tqh%he

't er charide. PEAIONGR LR Re Sragadican W%ya 3t peleonamsioron i s
'ng and i's eggition USSR EMHERRAUTRPERrer 3 the & xﬁfafék‘fél' eofiRAENt ration
mmpurities derived from the additives such as a catalyst, stabilizer, etc.,
which do not exist in a usual monohydroxy compound.  As the impurities,
an organic compound such as trimethylamine, anisole, ortho-cresol, para-

20 cresol, 2-methylbenzofuran, hydroxyacetone, acetophenone, etc., and various
metal salts can be enumerated but there are many components not yet
elucidated.

It was found out that it is effective for the production of the aromatic
polycarbonate excellent in hue to recycle the monohydroxy compound

25 produced as the byproduct to be used as a solvent for adding the catalyst,
keeping the concentration of anisole contained in the monohydroxy
compound at not less than 1 ppm and not more than 1,000 ppm or the
concentration of trimethylamine at not more than 1 ppm and not more than
100 ppm.

30 Further, it was found out that it is effective for the production of the
aromatic polycarbonate excellent in hue to recycle the monohydroxy
compound produced as the byproduct to be used as a solvent for adding the
catalyst, keeping the concentration of anisole contained in the monohydroxy
compound at not less than 1 ppm and not more than 1,000 ppm and the




t he .conpeund in the.reaction m xture decreases rapidly by being easily
deconposed or reacted with a nonohydrox conpound produced by the ester
i nterchange reaction to a trialkylamne, a triaylamne, an al kyl phenyl 25
ether, an aryl phenyl ether, water, etc. In sone cases, since the used

ni t rogen-cont ai ni ng basi ¢ conpound such q? trialkylamne itself is highly
vol atile, the effective concentration in"the reaction m xture decreases

rapidly. Thus, it vvas found that the decreasi nﬂ rate thereof is
af fect ed wi déopcentratien of trimehlaylamise abvot maxe thail gpre andeos merecthiam
tenmperature afg reaction 30 pressure. From t he above

facts, it  was comnsi dered that the concentrati on of .the

ni t r ogen- cont ai ni nglhesmiechanisno tineteofis oot et clear, butimssappmedmhhebyhange
reaction ectiyely reacti on congdition dthat thi,s is a
cause of faild ""“"%@ﬁﬁlﬁ%ﬁ@%ﬁ ﬁ%’ﬁ%ﬁ% f3PRO cguposadqual i ty
32 W t m&d@s@dsoimufdpa &xgm%t eh@déﬂemtatﬁm{nhi@iis%bt% panl'y

prescribing the tial amount of .t he nitrogen- Qon ai ni ng hasic
conpound. genera rated int mi'%’ REPowRd Tk teswharan the cavadstas und

out that it Iaﬁdedtotﬁéh{imyﬂrb %Eié col or tone
and t hermal stabil to thejES]a dgéﬁ%dgsg tic pg?écar onate. to proceed
the ester i nt@@@%ﬁ&@xyoompoyadtsoéhab tobbained ezomadici on of t he

nitrogen-cont}%ﬂe};aaggo aorrpound at 0 1 to 10 ppm preferably 0.5 to
5 ppmwhile VI SCOSI ty- average nol ecul ar wei ght of the reaction
m xture i30bdf Ilaentmhnm)fanmoleoonta]mdmthmmdedmomhydmxyferabl y

eacti on i xCo DB RAASHa Sl i 28 Brd BB BhootBs dtiod s
(r:gggflng:]aH )c:rlmnﬁetihbr (Sdsg 10 oﬁ)gib%%gll)m%;]:%%o d,;[,be %%Egbz:@ggm ty-
average nol e F@g& 133, 000,
ItE) ItfleI Efgosfui@tyetdgro tltc]b@ car bﬂgﬁgﬁf éaFfQ t he cont?%i ra %Io:‘it%e
ni trogen-15 15 cld&gﬁp@éﬁ r&'ﬁn Mﬁmmméﬁﬁmséﬁ iﬁl&i V ones
less than 0. %‘oraddm@l@ﬁb@b!ﬁdlf@: ﬂfé?l%rmﬁﬂnﬁléhﬂf‘ﬂ}fé&g%t mé%é@@%bh&&ﬁé%g%g

nol ecul ar wei ght he reaction mxture Is
i's not pref emm@mé@aw@vebp during the polymerization reaction to produce

mpurities to cause the discoloration. Also, if the contents of anisole in the
recycled monchydroxy compound used as the solvent for adding the
20 catalysts, is 1 ppm or less and the trimethylamine is 1 ppm or less, then
almost no effect is observed. |
In order to obtain the monohydroxy compound containing not less
than 1 ppm and not more than 1,000 ppm of anisole and/or not less than 1
ppm and not mare than 100 ppm of trimethylamine, the monohydroxy
25 compound produced as the byproduct in the production of the aromatic
polycarbonate by the melt polycondensation, may or may not be subjected to
the purification after the recovery thereof
As to the method for purifying the monohydroxy compound
produced as the byproduct in the production of the aromatic polycafrbonate
30 by the melt polycondensation, ordinarily used methods can be utilized and
distillation under a reduced pressure is exemplified as a preferable method.
As the monohydroxy compound, phenol, cresol, xylenol, chlorophenol,
naphthol, biphenol, etc., are exemplified and phenol is used preferably.
As the monohydroxy compound used as the solvent for adding the




difficulty in proceeding. the ester interchange reaction and probl ens such
as 20 a color tone deterioratiometc. caused by the i ncrease oft he t her mal
history due to the extended retention tine. Further, if the
concentration of the nitrogen-containing basic conpound in t he
reaction m xture exceeds 1 ppm during thg period in which the viscosity
average nol ecul ar wei ght of the reaction®¥ xture i s between 3,000 and 25
10,000, it is not preferable since the deterioration of the aromatic

pol ycar bonat ecatalystself isrdedirable notytoesnithin thiefabove mmtlmmqunmmﬂ otthemre

degradal|on, skl BRATRHLAA BB Skl AAAAE T P
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m xt ure becones,|l.ess t .01 ppmduring the period in which the

vi scosity- avé?’%fb%“fﬁ# QX)@rght of t he reactlon m xture i s between 3,000
and 10,0005 it is nAst@ﬂ@é SimPblhagdbiied Sobf BRARtng ¢he
ester ?nterchange re n angoprobl ucqﬁgs t%e col or. tone

det eri or at i orfouBges contam &m&r taa@mﬁ@rsmglehu story due
to the exten ﬁ(ﬁfrﬂ'ﬁéﬁﬂﬂg
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mrount of 1 nexiediBBBTifif A ifie niodtd BloRE g thBTHASHIC RIS 5% 18 1"
i XLure Cm?mmtsgmdlh%dlydnm(ﬂomdagnmgltsswmgdonpmﬁvfmmd{w%mhe th.
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a byproduct, the r or..the |ike. It is also possible to 10
achi eve the 9%@1?@}%&3 Aibexs pro Nof the above means. Also, it is

possi bl e to maint a"I‘h@ﬁlﬁﬁ@@éﬂﬁ%hé Yeaphert f@ﬁéﬁé&@ﬁﬂuﬁﬁ%ﬁb&h@%ﬁas I C
conmpound in Hgg reacti EQS tem by suppl yMe nit ogen cont al ni.ng basic
conpound &b PP Hee steredrundes am & aicepl. and
S T TR R e T e e
are compared with the Hazen standard oolommetnc hquids afte
maintaining the samples in a molten state using flat bottom Pynex
colorimetric tubes based on the color number test method described in JIS
20 K-4101), some deteriorated samples having extremely large Hazen values,
for example, a Hazen value exceeding 20 would appear. By using the
carbonic acid diester including the samples having the Hazen value
exceeding 20, the hue and transparency of the obtamed aromatic
polycarbonate become inferior. That is, the color tone of the aromatic
25 polycarbonate produced using the raw material carbonic acid diester having
a nitrogen content exceeding 5 ppmy, is as expected, inferior to that of the
aromatic polycarbonate produced by the mterfacial polymerization method.
_ Thus, in order to stably obtain an aromatic polycarbonate produced
‘using a carbonic acid diester in the melt polymerization with the hue not
30 mferior to that of the aromatic polycarbonate produced by the interfacial
polymerization method, it is necessary to himit the nitrogen content thereof
at 5 ppm or less, and further it is preferable to limit the nitrogen content at 4
ppm or less.
If the nitrogen-containing compound is present in the carbonic acid diester at




reaction .using the carbonic acid diester as the raw mater,ial, it contains

I mpurities derived fromthe additives such as a catal yst, stabilizer, etc.,
whi ch do not exist in a usual nonohydroxy conmpound. As the inpurities,

an organi ¢ conpound such as trimethylam ne, anisole, ortho-cresol, para- 20
cresol, 2-nethyl benzofuran, hydroxyacetone, acetophenone, etc., and various
metal salts can be enunerated but there & e nany conponents not yet

el uci dat ed. It was found out that it is effective for the
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pref er abl &5 siandeedbetionef the transparency, clouding, etc. of the carbomc acid diester
and the aromatic polycarbonate become especially evident when the metallic
element component exists together with the nitrogen-containing compound
m the carbonic acid ester. As the metallic elements inducing such
deteriorations, iron, tin, chromium, titanium and copper elements are
20 exemplified as particularly exhibiting ill effects.

Ifthese metallic elements and 5 ppm or more of the nitrogen-
containing compound impurity exist, interaction between the metallic
elements and the nitrogen-containing compound will occur so that the
degree of discoloration and especially diversified magnitudes of discoloration

925 become noticeable. In the case that the metallic elements present in excess
of 1 ppm, the degree of the discoloration and especially diversified
magnitudes of discoloration become further more noticeable, so that some of
the obtamed aromatic polycarbonate can hardly be a product for
merchandising.

30 It is necessary to lmit each of such metallic elements at 0.5 ppm or
less, preferably at 0.3 ppm or less, and more preferably at 0.1 ppm or less.

Further, as to the metallic elements, it is preferable to limit the total
amount of iron, tn, chromium, titanium and copper at 0.5 ppm or less, more
preferably at 0.3 ppm or less and further more preferably at 0.1 ppm or less.




t he .obt ai-ned aromati,c pol.ycarbonate degrades. The nechani,smthereof is
not yet clear, but it is supposed that if anisole at a concentration
exceeding 15 1,000 ppmor trimethylam ne exceeding 100 ppmis present in

t he sol vent for adding the catalyst, then the inhibition ofthe
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As to carbonic acid diester as the raw material, carbonic acid diester
obtained by a publicly known processes is sufficient, not Limited by its

20 production process. |

As the purification for obtaining carbonic acid diester having a
impurity content suppressed at a specific value or less in the present
mvention, it is difficult to obtain the above quality by simply combining the
publicly known methods.

25 As the preferable method for the purification of the carbonic acid
diester, for example, a method for dissolving the above raw material carbonic
acid diester in a non-polar solvent, (1) treating with a hydrotalcite,
separating the crystals of the carbonic acid diester, then exchanging the
solvent with a polar solvent, (2) treating with a strongly basic ion exchange

30 resin, (3) treating with a strongly acidic ion exchange resin, (4) treating with
an activated carbon, and then (5) distilling under a reduced pressure and/or
recrystallizing, is exemplified.

The most important points of the above purification method are to
treat with the hydrotalcite in a non-polar solvent, to treat with the two kinds

e



10 becores gradual l.y discolored during its storage or pr.eservation and

sone part thereof becones not suitable as the raw material of the
producti on of the aromati c pol ycarbonate although it has a good col or
tone (neasured by the nolten Hazen) just after its production.
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are preferably used. And also, the following contact treatments of the
carbonic acid diester with ionic exchange resins are also preferably
performed in the similar methods as above.

20 As the non-polar solvents, a hydrocarbon, for example an aromatic
hydrocarbon such as benzene, toluene, xylene, mesitylene,
methymnaphthalene, tetralin, chlorobenzene, etc., and an aliphatic
hydrocarbon such as heptane, octane, cyclohexane, etc., are exemplified.
Among them, a low boiling point aromatic hydrocarbon having a boiling

25 point of 200°C or lower such as benzene, toluene, xylene, etc,, are preferable.

As the polar solvents, an alcohol; for example a monohydric alcohol
such as methyl alcohol, ethyl alcohol, i-propyl alcohol, n-butyl alcohol, etc.,,
and a polyhydric alcohol such as ethylene glycol, 1, 4-butane diol, glycerol,
etc., a ketone and an ether for example acetone, methyl ethyl ketone,

30 acetophenone, dibutyl ether, diphenyl ether, etc., an ester, for example, ethyl
acetate, butyl acetate, etc., and acetonitrile, nitromethane, etc., are
exemplified as preferable substances.

In the present invention, it is preferable to use facilities made of a
stamless alloy containing specific amounts of niobium and/er vanadium as




di scol oration of the aromatic pol ycarbonate occurs if the aromatic

pol ycarbonate is produced using a carbonic acid di ester containing a |arge
nmount of netallic elenments in the nelt polynerization nmethod. 10

There are various causes of contam nation of such netallic el enents,

and, for exanple, a case in which the materials of the reaction facilities
for produci ng the carbonic acid diesfer are dissolved and mi xed, and
t he catal yst, etc., used in the production of the carbonic acid
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t he obt ai ned ar omat carbonate can hardly be.a product for
mer chandi si ng. 30 (i’ol%ﬁe %@é@@%@ i whagl sueh seerafic material ¢
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at 0.1 ppm obyprsiict in the ester exchange suchasphenol. Itisalso preferable to
apply a material with such specific quality to the lower part of the distillation
column, and the piping part through which the polymer (oligomer) flows.
20 The existing amount of these niobium and/or vanadium in the
stainless alloy can be measured using an elemental analysis of metals, a
surface assessment method such as X-ray fluorescent analysis, etc.
As to the stainless alloy containing these nicbium and/or vanadium,
there is no particular limitation if it is a stainless alloy consisting mainly of
25 usual iron and having nickel and/or chromium which also comprises
niobium and/or vanadium. Among them, an austenite-based stainless steel
which is also called 18-8 stainless steel is preferable.  SUS 302, SUS 304,
SUS 304L, SUS 3093, SUS 3108, SUS 316, SUS 316L, SUS 317, SUS 321,
SUS 347, etc. can be exemplified. Among them, SUS 304 and SUS 316 are
30 preferable. Inorder to add niobium and/or vanadium to them, it is possible
to add the specified metal to a molten steel, or add to the steel by using
methods such as ion etching and vapor deposition.
The foreign materials mentioned here, although the cause of the
generation and the process of generation are not clear, are black foreign

-,




Besides t.hese netallic elenments, a salicylic acid derivative in the 5
carbonic acid diester can al so be a cause of discoloration and diversified
nagnltudes of discoloration. The salicylic acid derivative induces

di scol oration and diversified nmagnitudes of discoloration, and especially
exhibits severe ill effect if it exists together with the nitrogen
conpounds and the netallic el enent é%nponents As the salicylic acid
derivative, salicylic 10 acid, nethyl salicylate and phenyl salicylate are
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38 niobium and/or vanadium to the reaction vessel of the production of the
aromatic polycarbonate, it becomes clear that it is effective to reduce the
- foreign materials in the produced aromatic polycarbonate. The reason

.20 thereofis considered to be that the activity of the ester interchange catalyst
1s stabilized.

As to the problems of material quality of the facilities, as a result of
the eager effort by the inventors of the present invention for solving the
above problems, it was found out that it is possible to produce a high-quality

25 aromatic polycarbonate having a reduced amount of foreign materials
represented by the fine foreign materials by forming a specific oxide film
layer at the inside surface of part or the whole of the reaction facilities used
for the production to complete the present invention. The content of the
mvention is described as follows.

30 In the present invention, the facilities used for producing the
aromatic polycarbonate mean all of the reaction apparatuses used for the
whole processes of the production of the aromatic polycarbonate, the pipings
joned thereto, etc., and there is no particular limitation to the shapes, sizes
and kinds thereof.
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ni obi um and/ or vang§WiSIB02SUS 304, SUS 3041, SUS 309, SUS 309S, SUS 310, SUS

20 310S, SUS 316, SUS 3161, SUS 317, SUS 321, SUS 347, etc.,, canbe
exemplified. Among them, SUS 304 and SUS 316 are preferably used in
view of the availability and excellent processing properties. There is no
particular limitation in the range of the present invention in using a hard
type stainless alloy such as a hastelloy.

25 'The present invention is characterized in that a specific oxide film
layer is formed at part or the whole of the nside surfaces of the facilities
made of the above materials, wherein the specific oxide film layer consists of
1ron oxide as a main component and has a thickness of at least 10 nm or
more, preferably 20 nm or more.

30 In the present invention, it is possible to reduce foreign materials
represented by the fine foreign materials effectively by forming the oxide film
layer consisting of mainly iron oxide and chromium oxide, at least 10 nm or
more, preferably 20 nm or more in thickness. These oxide film layers can
be measured by an Auger electron spectroscopy of the above metal surface.




39 . t-he facilities used for the production of the polymer. Mre
particul arly,. the contents of niobium and/or vanadiumin the stainless
alloy are preferably, fm10 to 1,000 ppm andnorepreferablyfrom20 to
500ppm Mbre limtedly speaking, it is preferable that the total
content of niobium and/or 5 vanadi um contained in the stainless alloy
within 1 mmthickness fromthe surfé4e is from10 to 1,000 ppm and
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an el enental anal SI s of rret als, a surface assessment such as
X-ray fl Uor ¢3dB @weefeexamplesamaheaweaﬁagmﬁmdeam

cont-ai ni ng tfﬁﬁf’a]@ Fﬁgﬁﬁlﬂ]s
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al so call ed iikgg st ai nl'ess g}ﬁ;‘ﬁﬁ%gﬁ)}%@gsm{%@ , SUS
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process of gesweatrativraifexigin, ¢ittdgen aha skizaf kishb@ RS 48 baking, only if the
20 desired oxide film layer is obtained. As the chemicals, various acids and
liquids containing the same, for example, an aqueous solution of nitric acid, a
chemical containing an oxidizing agent such as 6-valent chromium, etc,, can
be employed.
In the present invention, it is preferable to form the above oxide film
25 layer on the whole inside surfaces of the facilities. In view of suppressing
the cost on the pre-treatment of the facilities and obtaining efficiently an
aromatic polycarbonate having a high quality, it is preferable to use facilities
having the above film layer formed on the parts which contact with the
reaction mixtures such as oligomers and polymers, and the byproducts
30 produced by the reaction (for example, phenol produced by the ester
mterchange reaction). Further, it is more preferable to use facilities having
the above film layer formed on the parts which contact with a polymer
having a higher degree of polymerization.
The foreign materials represented by the fine foreign materials in




40 - materials created by carboni zing a pol ycondensat.e such as the
nonomner , t he polyner, a byproduct produced by the reaction, etc., and
gel state foreign materials, created by highly cross-linking the

pol ymer. The sizes of them are approximately 10 [err] mor larger in
di anet er. and can be observed 5 through a magniting apparatus such as a

m croscope. In the case of the bl ack3 foreign materials, a main
constituting elenent is in nany cases carbon, and they are in nmany
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becone the figithe fivptiskdich fath 11&%
materials, they enot dlsovaleln |8¥1 or (?IIS can%)eymt?’erved
as emitting A0S e@uhedsmmhaenvammi extabitanesffachp.  The

nunber of h?é(ﬁ](fiﬁ% {.he

obt ai ned p5§)l yner | ﬂgn organl c SOY%%‘%E@%CSEHEQE%W%% é(ﬁ%r%gh?hen 15
filtering wi processes, andithg abevi foaniies exhibasitaeffbdtlin pedwucing thefine gel

As nmentioned_ah i nl ess alloy conprising ni obi um
and/ or vanadPtf @%ﬁ%ﬁn@gg@ Mot the production of the

aromatic pol ycar boﬁ&Eﬁnegelbﬁii'elﬁ&% m@teﬁlﬂi!hhenﬁohédﬁéfeeﬁiéa{'%é o reduce the
foreign mater arbonate, The re son 20
thereof is cg?‘%eﬁl@l %@S(ﬁ (f &Cbﬁ)éo@@% %ﬁLtVHEBIé@@ |

catal yst 19 s@l&u@h@lﬁahla&@ﬂ}am polycarbona’oe% Hraoﬁlkéigfef’ fani%é
r

quality of t faciliti result of e eage

i nvent ors of HtlRE3apY b@\ﬁ@ﬁm mmgbm/tm@spwnt undaban@bgemtms it
Eﬁfyig‘r’ﬂgniﬁi‘“ﬁ*’%ﬁ%ﬁmgﬁi@% £ 2 Bf&?ﬂ?‘%‘tfaﬁ fit e oo BRI, °
by the fine ¥ sw:taumbe;nte themi ditailj it gives a | ayer at
for the S%Zﬁ%%%ﬁnt st %ﬁﬁﬁféﬂg%ﬁ%‘%ﬁcbﬁ%ﬁ%@néﬁ%éﬁfﬁ B2 he
i nvent i onsi sinfeaxe |mEmos;ECmphotmnet®ﬁy etc. Itlsa:l)rtsi'deredEhﬁﬂlhelg@‘lmﬂ ion, the
the react onthisaity &bt thBure oril i ine 35 aEE BORiRer Gl Roduct | on
of the aromaby somelchangémﬁsehenﬂ@il&tmcm mthemml’@ﬂsﬁab@r eto, etc., and
E EZ; Zo:‘ S no partlcialize 3 5 OF 1 A Oengél%tatwg 1g1§)maten varyW1d y?blli’lcﬂfls
' many cases they are between 100 and several ym in diameter. Itisoften
20 difficult tojudge whether a material is a gel state foreign material or not if it
1s smaller than that.
The branched structure is not completely elucidated and is
considered to involve several reactions in a complicate way. Specifically for
example, it is known that structures resembling to those described in the
25 Journal of Applied Polymer Science, volume 52, pages 1549 to 1558, 1994 by
Rufs et al. are formed.
Further, in the production method disclosed in the present invention,
it is preferable to block the terminal hydroxyl group of the polymer by using
a terminal blocking agent described in Japanese Unexamined Patent
30 Publication Hei 10-36497 filed by the inventors of the present invention.
In the present invention, it is preferable, in view of the reaction rate,
to control the hydroxyl terminal group of the aromatic polycarbonate before
the addition of a terminal blocking agent to 75 to 35 mole %, preferably 70 to
40 mole %, and more preferably 60 to 40 mole % based on the whole




41 . , The reaction facilities used for the production of the

aromatic pol ycarbonate have a specific oxide filmlayers as described
| ater f.orned at part or the whole ofthe inside wall surface of them
preferably at part of whi ch contacts with the raw materials, the

pol ymeri zation internediates, 5 the polynmer after conpletion of the
pol yneri zati on the byproducts produced 44 by the reaction and various
additives such as the catalyst, the stabilizer, etc. added during the

processes.  terminal groupds Thﬂﬂb;@i&%p@ésﬁﬂ@%@oﬂt@oﬁtﬁé%ﬁﬁﬁmﬂ@?ﬁ%&ﬂ oxi de
e

filmlayer on_ the | ynerizati gqn yessel for rformn
pol yner iyzat i (33}01:}9 qtﬁhegggﬁség@ at ?Wﬁ%\%ﬁ@iﬁ%ﬁ%%p tl%f}%ﬁ@mfthe

transporting pdgmepkd efhsicde pol yner, a doubl e screw extruder, a
polymer filter and ﬁ casj ng thereof are _exenplif.ied. ] _There is
no particular |ini tEeTeshe Balaeameunt of theterminal hydrexy group in a givérese

facilitiesxa ! | [+ L§ I

pr ef er abl estﬁ%%ﬁziﬁ X egg?%ﬁ%gg#gﬁtﬁéggﬂﬁgﬁ%&%meiaig 15
ropertie 0 diraxty ternainiabgrou ' ascat baeohtro ere,
Ps P _ Ia?\ 3%@6 s %ﬁ g[i ' glr‘?’pf%m{%a?o chram ym as nmain corrpgnents
and anong tpé@g ngggf q%@?@%@(le@g ng%a&}'a SELAaSEaWa| | ed as a
18- 8 st anatersdssteel , is preferably used. SUS 302, SUS
304 SUS 304L, SUS 3P9; S 09S,. SUS 310, SUS 20, 310S, SUS 316, SUS 316L,
SUS 317, SUS 321, s‘ﬁ%d%%%ﬁeéwwogﬁabér exampi%%hﬁ? faef DIpdAgnEABm  SUS
304 and Sy 3ibratti pipiebekite L@%bkphenolAﬁh%ﬂe‘iﬁ'eééi_ﬁ iﬁife;t:gt‘i it 5 ta¥gcPnd

The'range bt olied e SBEAS i oR arBRUG il SPmgR Sphenyigsbenataiss
al 1 oy such a%hepbégémlﬂwéhﬁ&éitisalso_cggegﬁg“ymy icaﬂs‘dﬁig;aadi eHET, t or

: ) a

characterized,in that specifijc oxi film ??Eier IS forne

the whol e of thﬂ&rm&ai‘grmﬁpmn@nmwoamexpmsesgasfonm of the above
materials, wherein the specific oxide £glmlayer consists of i ron oxide
as a main conponent and has a thickness at least 10 nm or nor e,
preferably 20 Athof —for@—P3o+nHO C Yp0ékent invention, it is

possi ble to reduce fé}rei gn materials | ‘Tepresented by the fine foreign
materials effectively by forning the okHge film | ayer consi sting of

mai nly iron oxide and chrom um oxi de, at |east 10 nm or

CH,
g

CH,
| :
v CH, ‘

H
CH 3 )
15 The PhOH (phenol) expressed in the above formula is removed to

the outside of the system by an operation such as evacuation, etc., and the

aromatic polycarbonate expressed by the following formula is produced.

(|3H3 CH,
|
Ph—0O—C (0O C — (O
¢ (0+0)-0{Q)-0-03-0~O)-o~(O)-ox
0] CH3 Q CH3

One of the terminals of the aromatic polycarbonate molecule
20 expressed by the above formula has an aromatic hydroxyl group. Ttis
publicly known that the aromatic hydroxyl terminal group is not preferable
for the short-term and long-term stability of the produced aromatic
polycarbonate. For example, in Japanese Patent Publications Sho 61-
87724 and 61-87725 (G.E. company, Ltd.), it is reported that the polymer



nore, preferably 20.nmor nore in thiclkess. These oxide.filmlayers can
be nmeasured by an Auger el ectron spectroscopy of the above netal surface.

42 . The expression "oxide filmlayer consisting mainly of iron
oxi de and chrom um oxi de" neans that the iron oxide and the chrom um
oxi de are present at a concentration of 50 weight % or higher,
preferably 60 wei ght % or higher, b%ed on the whole oxide filmlayer.
5 As conponents which are allowed to be contained in the oxide film

I a?/er ot he(r]I B@gh@dmaﬁai?yth@d&l@asémﬁdﬁgwmﬁﬂbd@ @ﬁhéiﬁtt’ﬂﬂ%@r e ni fkel
silicon and carho Qu s .no particular 0 cont en
it is preferdhds {;\E?gmg {)Ee t@@@% a tempera 2%}&5 t o form

the above oxeﬂhahcédrb ¥ eodicingthe R gl Mydh® kgi%ﬂﬁsﬂe}l‘@%v@ﬁ&hge appl i ed.

In the case of ama laI corrprlsmg |rona mai n corfponent,

concrete exa R grovp existing akena e gth@teafminahofamo @8 isont act

W th varl g@@&é@ Bm t I s

met hods. In t he case ohcﬁél?\oryg plaglen g@sésgﬁ% aiéutk’é S ﬁ%&@?&b‘?‘%‘l‘%@?{;se a
met Pod E) Io fg gﬁ’f afac polyearba ;zla‘ue Wbﬂéh@hm%%pm{pmmimmﬁlmeﬂhﬁ)d
refera err er al err r_hi

I[I%egardl ngyt he baki ]g%e }éﬁ’f%?ﬁéﬁt@@ﬁg@ﬁf VT +#Q$V @%dg%n%%ﬂpa]%nl y

i f ]'Ehe gi(l dgw}nthIWhﬂ@thméssehﬁaﬂyneceissa@enﬂmrbeaofﬁ}@ﬂ@Blﬂﬁﬁaﬁi ydk@xyin or hm)re
preferably efe.is,also,no cular,.li |on to, the

concentrat i ogug@ng "@HWB@M%W@B%@%@%W@%EO t%r?h? i f

thed20 gﬁﬁl nemmﬂﬁadeﬁ@bs?dﬂyﬁde%&bﬂ&bmgtﬁédé ﬁzatY(ﬂ{' ous

aci ds an uids c i-nin e S or exa ueous

sol ution of %50? 3-7%’(% Y@W@ﬁ‘ﬁﬁ ngﬁg@da N@l’%ﬁ;ent such

as 6-val ent chrom %Fgﬁﬁgﬁ@g}sgos

present inve q?%tgs%greef eral%’laeﬂ:% ormthe v‘g om%ttalfn fim %égh%l ayer

t]
on the whol eBEHﬁI&I@ nosnskexpressed hyddeifoiovwsmg formwla(@ of  suppr essi ng
the cost on the pre- treatrre t of the facilities and obtaining efficiently
an aromati c pol ycarbgRrate having a high quality, it is preferable to
use facilities havi n he above filmlayer formed on the parts which
contact with the reaction m xtures such as oligoners and pol yners, and

t he byproducts 2 _
0C—R (2
I
0O
15 (wherein, R'isa chlorine atom, a methoxycarbonyl group or an
ethoxycarbonyl group; R2 is an alkyl group having a carbon number of 1 to
30, an alkoxyl group having a carbon number of 1 to 30, an aryl group having
a carbon number of 6 to 30 or an aryloxy group having a carbon number of 6
to 30) is added to obtain a terminal group-blocked aromatic polycarbonate.
20 The compound used in the present invention expressed by the above
formula (2), mcludes a carbonate and a carboxylic acid ester depending on
the definition of the R2.
In the formula (2), R! is a chlorine atom, a methoxycarbonyl group
(CHsOCO) or an ethoxycarbonyl group (C2HsOCO), and among them, a
25 chlorine atom and a methoxycarbonyl group are preferable and a
methoxycarbonyl group is especially preferable.
Further, R?is an alkyl group having a carbon number of 1 to 30, an
alkoxyl group having a carbon number of 1 to 30, an aryl group having a

Ji




30 .produced by the,reaction (for exanple, phenol produced by the ester
I nterchange reaction). Further, it is nore preferable to use facilities

havi ng . the above filmlayer formed on the parts which contact with a

pol yrner havi ng a hi gher degree of polynerization. The

fereign materials represented by the fine foreign materials in

43 the aromatic pol ycarbonate nment@ned in the present invention, do

not nean dust or rubbish entering fromthe outside, but foreign

material s remarb@mhamberofotMSOhﬂ'afnmldxy%m mtvﬁ!g@b@fk@ﬁmb@ﬁoﬂ@m ng

t he product| B%ﬁﬂ?y and,the a flcfaC|I|t|es

descri bed |n angt i %hﬁ%@b@@&m Qlﬁlé?ﬁ There

are various flﬁfeﬁr@bramhé‘dbﬁ en%ﬁtmwémmmwdg%agesa@mgng the
state

above facilitie eh|b|t|ts ef tinr ucmgthefl
foreign rraterafhilgy a.{kyigroupsu ‘éP, gﬂlW@F@rgn

i chi or omet hdl @W@WW@O@%P@%@ e'}%%*y RS B B

pol ycar bonat exinyl graups nedodecylgraupj ndaryl geoug, nsp tyigmup, stéantyl grougs

2 mmgni fyi ng SRR IR R bl SR W TP RGN D "

ul travi ol et butylnoaybgtvay, efe. ansadkylgm ad vaisafiAGtethgrdoy; L.herann

detail, it gi ectr rese at of th aronafic
pol ycar bona?@\fE?PYﬁgMW@l Tﬁ} ]e%mﬁpcp‘i}gﬁ oilﬁFPélyéry etc.
It i's cong dedredp, tdvdlecémyd ghp,icle 1gmuﬁ@wemi>a 1@&]&5’13%%@1 chf‘atsﬂe

formati on of t ear tlc pon r .caused (nge

chemi cal str &¥' g%'(ﬂ@ ﬁﬁd@ oKy BPWD, et areexemp tWe fine
gel state fo I Idafdeéﬁﬁxg are
bet ween 100 Z&%@?gi\%?g?\}e[ﬂﬁp %ﬁb Pﬁrjito epoly[?(—?zgl |c t to
j udge whet heSreUpEnere yofelavgy upoaétagmy}ﬁmp@uda;dodemnﬁ i t

is smaller tlr%?&uggfé The branched structure is not conpletely
especl
el uci dated a con |pcferg8 %o i nvol ve several reactions in a

conpl i cat®s way. Spddiefalkexyherdaup having aearphajumber af kiodthcarhalso ber uct ur es

it v A R e e e

such an alkoxyl group, a linear alkoxyl group such as methoxy group, ethoxy
group, n-propoxy group, n-butoxy group, n-pentoxy group, n-
hexyloy group, n-octyloxy group, n-nonyloxy group, n-dodecyloxy group, n-
20 lauryloxy group, n-palmityloxy group and n-stearyloxy group; a branched
chain alkoxy group such as iso-propoxy group, t-butoxy group, and 4-
butylnonyloxy group; an alkoxy gi'oup having an unsaturated group such as
allyloxy group, butenyloxy group, pentenyloxy group, hexenyloxy group,
dodecenyloxy group, and oleyloxy group; and a cycloalkyloxy group such as
25 cyclopentyloxy group, cyclohexyloxy group, etc. are exemplified. Among
them, in view of the improved mold releasing property of the polymer, a long
chain alkoxyl group, for example, lauryloxy group, stearyloxy group and
dodecenyloxy group are especially preferable.

The alkyl groups having a carbon number of 1 to 30 and the alkoxy
30 groups having a carbon number of 1 to 30 can have a methoxycarbonyl,
ethoxycarbonyl, an (o-methoxylcarbonylphenyljoxycarbonyl,




Further,.in the praoduction nethod disclosed in the present invention It
Is preferable to block the term nal hydroxyl group of the polyner by using
a termnal bl ocking agent described in Japanese Unexam ned Patent 30
Publ i cation Hei 10-36497 filed by the inventors of the present invention

In the present invention, it is preferable, in view of the reaction rate,

to control the hydroxyl termnal group of? the aromatic pol ycarbonate before
the addition of a term nal blocking agent to 75 to 35 nole % preferably 70

to 40 nmole % and nore preferafb{xRDH(YH4%, nol e % based on the whol e
44 term nal groups. Thereby, 1IN is possi*ble to control the term nal
hydr oxyl group at the final a low level so that the

nodi fi cati on ef fect of the e 7is snhanced. Here, the
nmol ar anount of the A nagiven 5 amount of the

pol ymer can be determ neff e.qg: - od. The ratio of the

hydr oxyl term nal group t he pol ynX | so be controlled by t he
charging ratio of the a tic diol to carbonic acid chester as raw
materials. oran (o-ethoxyfy ' bewl u Ak o dHbgentl N the case of

I nvention, it is also cal | aronatlc di ol conpound and
di phenyl car bonat e (in the p fsent in is also called as
"DPC ) as a carbonic acid diester, { he fornula for t he production
reaction is expressed as foll ows; [err] 15 The
PhCH (phenol) expnessgg_LnCB 2_¢ ula is renoved to

I
O

, As the aryl group having a carbon number of 6 to 30, phenyl,

5 naphthyl, biphenyl, anthranyl, etc., can be exemphfied.

Also, as the aryloxy group having a carbon number of 6 to 30,
phenoxy, naphthoxy, biphenyloxy, anthraoxy, etc., can be exemplified.

These aryl groups having a carbon number of 6 to 30 and aryloxy
groups having a carbon number of 6 to 30 can have, as a substituent,

10 methoxycarbonyl, ethoxycarbonyl, (o-methoxycarbonylphenyloxycarbonyl,
(o-ethoxycarbonlyphenyl)-oxycarbonyl, an alkyl group having a carbon
number of 1 to 30 or an alkoxyl group having a carbon number of 1 to 30.
As the alkyl groups having a carbon number of 1 to 30 and the alkoxyl group
hmﬂgawﬂmnmmhmdlw3Qﬂm&mbgmm&mdwmﬁnﬁmdwm

15 example groups can be exemphfied.

The compounds expressed by the above formula (2) can be classified,
for convenience sake, based on the definition of the R2, into-a carbonate
compound expressed by the following formula (2)-1,

Rl

produci ng an 10 aromatic poly arbo ate u5| henol A (in the present
ntloﬁ

0—C—0—R?!

I
O

20 {wherein, R!is a chlorine atom, a methoxycarbonyl group or an

(2)



t he .out si.de of the system by an operation such as evacuation, etc., and the
aromati c pol ycarbonate expressed by the followng fornula is produced.

[err] . One of the term nals ofthe aromatic pol ycarbonate nol ecul e
20 expressed by the above fornmula has an aromati c hydroxyl group. It is
publicly known that the aromatic hydroxyl term nal group is not preferable
for the short-term and Iong-tern1stabi|iﬂ& of t he produced aromatic

pol ycar bonat e. For exanple, in Japanese Patent Publlcatlons Sho 61-

87724 and 611ﬁﬁ&§ﬁ2f I#ﬁﬁ%e
45 - stabilit %ﬁ@gﬁwﬁwl?ogga egree o} werl ng o
intrinsic  Orap L ﬁ@ﬁ”ﬂ%@gﬁﬁ 1@@§ﬂﬂK§&f6dDéK)%¢B alkyl grovtp

250[ err] C fomgk caftiih B%m term nal hydrox
gr oLps ! Hovveverwﬁ ar geng?fgwggg%gygiégr oﬁ%&g%glﬁ] at one of yt he y
term nal s of meﬁmﬁmbenybethmrmk@ny}, ér}smihonyaarbomﬂphenﬂilmyuadﬁ)nyi an .
essenti al 0i 0t b L8, the aro ol arbonate
pr oduced 5€ %%&?e YRR &ﬁgﬁy ﬁwg@,andghe 1 hﬁﬁ%mﬁﬁvgﬁﬁe

t he p{ eslelnt mumhen@i'rﬁﬂmﬂgbbcaiphz@d’?ﬁsdt@b@ﬁtﬁ@ﬁ Iethoxy I cabirgfl, while the
essentially necessany n e.teryna X groups is
mai nt ai ned d@ i e ﬁygﬂbﬁ Xﬁ%ﬁﬁybg%%ﬁﬁ%§aidﬁnat the 10
nunberi s deceem@@ar ralstesriyloryehbongy ahtlley1deekss eﬁﬁ&%x'ﬁ%héﬁ&hﬁ
(intrinsic vi ?i%gl&b)&* Ofa]]t he ar omaiaac pol y rbona re a desired

val ue. kaxyl ggouR Bﬂllmberﬁft]rﬁor?é)}and@com ty has
at t ai ned 5 bap@thamdwle@témp@?@ewﬁe FRNiRE Tt @S fO! | ow ng

formula ( 1
R

('D

O”ﬁ_Rn () -
0O

{wherein R! is a chlorine atom, a methoxycarbonyl group or an -
ethoxycarbonyl and R is an alkyl group having a carbon mumber of 1 to 30,
an alkoxyl group having a carbon number of 1 to 30, an aryl group having a

15  carbon number of 6 to 30 or an aryloxy group having a carbon number of 6 to |
30, where the alkyl groups having a carbon number of 1 to 30 and the
alkoxyl groups having a carbon number of 1 to 30 can have, as a substitutent,
methoxycarbonyl, ethoxycarbonyl, (0-methoxycarbonylphenyl)oxycarbonyl
or (0-ethoxycarbonylphenyl)oxycarbonyl, and the aryl groups having a

20 carbon number of 6 to 30 and the aryloxyl group having a carbon nmumber of
6 to 30 can have, as a substitutent, methoxycarbonyl, ethoxycarbonyl, (o-
methoxycarbonylphenyloxycarbonyl, (0-ethogycarbonylphenyloxycarbonyl,
an alkyl group having a carbon number 1 to 30 or an alkoxyl group having a
carbon number of 1 to 30}.

25 As the compounds expressed by the formula (2), 2-
methoxycarbonylphenyl benzoate, 4-cumylbezoic acid (2-
methoxycarbonylphenyl) ester, 2-ethoxycarbonylphenyl benzoate, 4-(o-
methoxycarbonylphenyloxycarbonylbenzoic acid (2-
methoxycarbonylphenyl) ester are especially preferable.



15 (wherein, Rerr].is a chlorine atom a nethoxycarbonyl group or an

et hoxycarbonyl group; R2 is an al kyl group having a carbon nunber of 1 to
30, an al koxyl group having a carbon nunber of 1 to 30, an aryl group

havi ng’ a carbon nunber of 6 to 30 or an aryl oxy group having a carbon
nunber of 6 to 30) |s added to obtain a term nal group-bl ocked
aromati c pol ycarbonat e. The co#pound used in the present

i nvention expressed by the above formula (2), includes a carbonate and

a carboxylic acid t bﬁ%@rr
In the fgrnula (uﬁfﬁ Pr 'S Pﬁ%a%? m ab %%%Q%ng% groLp
(CH[ er r] oco) famm @ﬁnhxiizibéhgan@nauppp byicerbandte, theong t hem

?re:tzﬁoigl:g: Lgﬁeﬁhgr@%up |(s g‘gb{;@ié )m(p eéoew&%%%&;kmem m(?:g:e? Rl err]

i s anal kyl tamnnnﬂ&amshmnnmmtheﬁﬁkﬁﬁmgnmmxxnlﬁwmm&wlﬁ@woup

havi ng a carbo nunber of 0o 30 n .aryl ou n

46 i DEferfisEiorgs the {egminalAaRin reftFaakly thedina bigh vield,
nunber of 6 wpmfembﬁ@mmmhﬁl@féathoﬁmmm egrofased®nber of 1 to
30 can be eith p@@@ﬁﬁ branched or cyclic. It can also have an
unsaturated § ﬁ h&é off an al kyl group, a linear al kyl group such
as net hyl group, ethyl group, n- 5 proTyI group, n-butyl group, n-pentyl
group, n hexyl group, n-octyl group, @ nonyl group, n-dodecyl group,
n-lauryl group, n-palmtyl group, steaFyl group, etc.; a branched

al kyl group such as isopropyl groyp./Zt-butyl group, 4- but yl nonyl

group, etc.; an alkyl up haV|- group, i.. e., an
al kenyl group sueh :E%tg g% pent enyl group, hexenyl
.; and a cycl oal kyl group such

D

LL'

10 group, dodecenyl group, oIeyI\

as cycl opentyl group, cycl ohexyl grouE}| etc., are exenplified. Anong
them in vi ew of inproved nold rel eashkg property of the polyner, a
| ong chai n al kyl group, nore specfically, a lauryl group, a stearyl

group and a dodecenyl

A

The compound expressed by the above formula (2) is added after the
10 melt polycondensation of the aromatic diol with the diphenyl carbonate is
performed until the intrinsic viscosity of the aromatic polycarbonate reaches
atleast 0.3 dl/g. Since the terminal blocking reaction of the aromatic
polycarbonate progresses rapidly after the addition, the change of the
intrinsic viscosity of the aromatic polycarbonate remains within the range of
15 0.1 dl/g so that it is possible to suppress the concentration of the terminal
hydroxyl group at a level as low as from 0 to 30 mole %.

The compound expressed by the above formula (2) is used at a ratio
of preferably 0.5 to 2 mole, more preferably 0.7 to 1.5 mole and especially
preferably 0.8 to 1.2 mole based on 1 equivalent of the terminal hydroxyl

20 group of the aromatic polycarbonate.

The concentration of the terminal hydroxyl group is preferably

measured and confirmed each time preceding the addition of the blocking



grouyp are especially preferable. 15 The al koxyl group having a
carbon nunber of 1 to 30 can al so be either linear, branched cyclic,
and can al so have an unsaturated group. As such an al koxyl group, a
| i near al koxyl group such as nethoxy group, ethoxy group, n-propoxy
group, n-butoxy group, n-pentoxy group, n- hexyl oy group, n-octyl oxy
group, n-nonyl oxy group, n-dodecyl oxy gri®up, n- 20 | auryl oxy group,

n-pal mtyl oxy group and n-stearyloxy group; a branched chai n al koxy

group such agoditO- PhARSSY wlctih tHe &hﬂeﬁ%ﬁ‘xﬁ%ns%ﬂd doonﬁhh)ﬂz!r‘lg”y' oxy

group; an al koxy group havi ng an unsdturated graqup suc | oxy

grgup brten?ﬁd&@o@ﬁ & prlyrondgnsaionieerdryinp idye epnseptration of )
uch as
25 eﬁi?%‘;é%ﬁ%&%@% jﬁﬁ%@gbﬁmgrﬁﬁ%%&%&@éﬁ%ﬁ%ﬁ prong
them in vi emaybeahsed asit ¢ comvehiemded r(eng property of the pol yrrer _
St
aroup andd " dodeLeRerE Bre e BARRT blocRile A et B heci Ry e The

al kyl gr oupsu@@awmlystcm@ohe uséd in the Fély @iﬁehb@h@hkéﬁdm&%aﬂfb@lps

havi ng a car bon nur%éo rb to 30 can have a net hoxycarbonyl ,
et hoxycar bon{$¢ n@ %%Icarbonylphenyl)oxycarbonyl
47 [err] Ttds ewmwp%naﬁm&mm PERYIBNAE 2

substituent. the point when the polycondensation of tfle aromatic polycarbonate 1s

10 completed and the polymer is still in a molten state. Therefore, the point
when the terminal blocking reaction is conducted must be chosen after the
completion of the polycondensation and before the addition of a sulfonic acid-
based compound. The terminal blocking reactions can be performed
preferably at the above mentioned point.

15 Even after the completion of the polycondensation of the aromatic
polycarbonate and after the addition of the sulfonic acid-based compound, it
is possible to perform the terminal blocking reaction similarly by newly
znkhngaxz&ab@tﬁmtmennthehaxnnuﬂkmxﬂnngreaﬁmx1uﬁotheannnamc
polycarbonate.

20 In the present invention, it is advantageous to suppress the amount
of free chlorine not covalently bonded with the polymer as low as preferably
50 ppm or less, more preferably 5 ppm or less in the aromatic polycarbonate
before blocking the terminal groups (prepolymer).

If the amount of the free chlorine is larger than the above amount, it

25 isnot preferable since the catalyst activity involved in the terminal blocking
reaction is apt to be reduced, and then the blocking of the terminals can not
be achieved rapidly and sufficiently.

Ifthe amount of the chlorine is large, it is also not preferable since it
gives ill effects on the hue and stability of the obtained polymer.

30 Suppression of the amount of chlorine contained in the pre-polymer is
attained by suppressing the amount of chlorine in the raw materials at a low
level.

In the present invention, it is also advantageous to suppress the
amount of iron contained in the aromatic polycarbonate before the blocking



As the aryl group having a carbon nunber of 6 to 30, phenyl 5 naphthyl,

bi phenyl, anthranyl, etc., can be exenplified. Al so, as the
aryl oxy group having a carbon nunber of 6 to 30, phenoxy, napht hoxy,
bi phenyl oxy, ant hraoxy, etc., can be exenplified. These aryl
groups having a carbon nunber of 6 to 30 and aryl oxy groups having a

carbon nunber of 6 to 30 can have, as adubstituent, 10 nethoxycarbonyl,
et hoxycar bonyl, (o-nethoxycarbonyl phenyl ) oxycar bonyl

(o-et hOXycaréﬁhbwﬂﬁﬂiﬂléaﬁJI BPBS, mBfe b qgarﬁiﬁ\bhc a carbon
nunber of 1 to 30£r an al k yI group ha b er of 1 to 30.

As the al kyl -grou CGE #OBAA ﬁbﬂmﬂbiPDnLthDIﬁmE€@ﬂ§ﬂ§BKKEyL group
havi ng a car above 15
exarrplge gr oups can“be exe@ gm%mﬂbw %ﬁ&lﬁsedby t he
above f or nul redgeid, diléckeng of the tenminals cani ngeashievedlnapld%f onht he
definitio at.e esse y t he
fol |l ow nggf OMWW H‘ﬁle arflotiftf o ?lemljtlérl?'ﬁge ng ? R[ err]
is a chlori r@neémrglv@ﬁ@ﬁb@smﬁumc}nwamgﬂab oﬁtheobtamedpol

48 et hoxycar ngl and IS an ]]mTV H aV| arbon -nunber
of 1 to 30 VPHQO% 30, where

the alkyl greup ressmgblaé/aﬁﬁ)m%ﬁbﬁr@oawﬁﬁ@dupfhelréwﬂ%&eﬁ%me as a
substi tuent, hoxycar bon hox nl
(0- met hoxy c APISTRYHPE mmpé@xﬁwmnovq hoeprooesses of the production.

th bonyl phagy n
honber ot%s ¢ Snﬁopcan HAORAEEOR Y e ARHILIIBENE HERHE BB Bré @i
et hoxycar borganditien mm&rybbrfom@mpwag \the phenalstmguced loy the reaction.

et hoxycar borg, RREONI I SREIBE to He B0 P BE 248 ARV BierBr-A3) 16 diy aRe

less. Usually, it is preferable to conduct the removal at a pressure within a
range of 0.01 to 100 Torr.,

15 The reaction temperature after the addition of the terminal blocking
agent is usually within a range of 250 to 360°C, preferably 260 to 340°C.
The polymer does not melt at a lower temperature than this range, and a
temperature higher than the above range is not preferable since the polymer
is decomposed and discolored. The reaction time is usually 1 to 30 minutes,

20 preferably 1 to 20 minutes, and can be 1 to 15 minutes as is desired.

In the present invention, it is possible to suppress the remaining
phenols contained in the polymer at a low level after the terminal thereofis
blocked.

The concentration of the remaining phenols in the polymer after the

25 blocking of the terminal group, is 300 ppm or less, preferably 200 ppm or less.
Ifthe remaining phenols exist more than this concentration, it is not
preferable since the molecular weight lowering and discoloration are apt to
occur.

Once the intrinsic viscosity of the polymer reaches 0.3 dl/g, the
30 terminal blocking agent can be added, either all at once or dividedly in
several portions. That is, it is desirable that the terminal blocking agent is
added after the intrinsic viscosity attains at least 0.3 dl/g.
Further, according to the research by the inventors of the present
mvention, it is elucidated that one mole of some kind of compounds including



of 1 to 30 or an al koxyl ,group having a carbonnunber of 1 to 30} and a 10
carboxylic acid arylester ex-pressed by the following formula (2)-2

[err] {wherein Rlerr] is a chlorine atom a methoxycarbonyl
group or an et hoxycarbonyl and R err] is an alkyl group having a .
carbon nunmber of 1 to 30, an al koxyl group having a carbon nunber of 1
to 30, an aryl group having a 15 carbon R&nber of 6 to 30 or an aryl oxy
group having a carbon nunber of 6 to 30, where the al kyl groups having

a carbon nunithe ar bon
??g)éaﬁc o ahi@]gbthe copiinds expeesesd bgthe abave

nunber of 1t as a substitytent th xycar honyl ,
et hoxycar bon;ig m 0;6‘5@/@'&?1@6149 te, having a

(o- et hoxycar tmsﬁ@wm 3 8 06kel car bon
nunber of 6 to_30 and the a grou awﬁg a car bon nurT%er ofiglg
30 can have, I&gY@rb%%ﬁebl acarfunctm polmhergataemwony! , (o-
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xt hggg:; bgrmkbdmm Qleeveterized vh Hestzotom éﬁpressedbythe following

met hoxycar bo%ﬂﬁpﬁe{]ﬁ) ester are especially preferable.

49 e present inventon, the conpound expressed by the
above formula (2) is add d to the aronatl pol ycarbonate, and reacts
with the term nal CH of the ar?ﬁftl pol ycarbonate to bl ock the
aromatic

@o c X—b (7))

{wherein, R, R" are each a chlorine atom, a methoxycarbonyl or an
ethoxycarbonyl; X is an oxygen atom or a group expressed by the following
formula: ,
-R’-COO-
15 (where, R’ is an alkylene group having a carbon number 1 to 30 or an
arylene group having a carbon mumber of 6 to 30))
is added after the intrinsic viscosity the aromatic polycarbonate reaches at
least 0.3 dl/g to form an aromatic polycarbonate having an intrinsic viscosity
higher than that at the time of the addition by more than 0.1 dl/g in ntrinsic
20 viscosity.

The polymerization accelerating agent expressed by the above
formula (7), is added to the aromatic polycarbonate with the mtrinsic
viscosity having reached at least 0.3 dl/g so that an aromatic polycarbonate
having an mtrinsic viscosity higher than that at the time of the addition by

25 more than 0.1 dl/g can be obtained.

The polymerization accelerating agent expressed by the above
formula (7), is added at a ratio of preferably approximately 0.3 to 0.7 mole,
more preferably approximately 0.4 to 0.6 mole, especially preferably
approximately 0.45 to 0.55 mole based on 1 equivalent of the terminal

10



pol ycarbonate termpals as shown in the followng reaction fornula. In 5
order to performthe term nal blocking reaction quickly and in a high
yield, it is preferable to conduct the reaction while distilling the
produced 2- substituted phenol off [err] The
conpound expressed by the above fornmula (2) is added after the 10 nelt

pol ycondensati on of the aromatic diol w 6& the di phenyl carbonate is

per f or med untll the intrinsic viscosity of the aronatic polycarbonate

reaches (116 rgg@uéagltl‘l@mnﬁ&cﬁi(ﬁﬁéht erm nal bl ocking reaction ofthe
aromatic yca te progresses rapidly after the additiagn, the
change of the Apelymenizatigacseleyatang ngeatismdded tp bty aematat e remai ns

£ e g phoihe Bl ¥w¥wf@§%mﬁﬂﬁﬁﬁﬁ%ﬁﬁﬁéfhm

0 to 30 nol e palycarbonate to perfoimn & conpmingroféwpmae ebpfthmamimatecforrrul a (2)

Is used at_a rati of prefer 5 ta re preferably 0.7 to
1.5 nole @6@%@?@ S% &FQP@%&#&W@&%OQ based on 1

equi val ent of the term nal hydr ox§h1 20 groyp, pf the ar orraticpol ycar bonat e.

The concentration of the term nal Hhydroxyl roup Is preferably measur ed
and confirnmed each tinme precedi the additi of the bl ocking :
2 (~—0H) + 0C—X—O
ll
0
Rl R\l
/s
pa— Mmo<”:—x e+ @OH + @-OH
0

As the reaction produces as shown in the above reaction formula,
two molecules of 2-substituted phenol, it is preferable to do the reaction while
distilling the produced 2-substituted phenol off. in order to perform the

10 coupling rapidly and in a high yield.

At the time of completion of the coupling, an aromatic polycarbonate
having preferably an intrinsic viscosity of more than 0.4 and less than 1.0
dl/g, more preferably the intrinsic viscosity of 0.45 t0 0.8, 1s formed.

To the aromatic polycarbonate obtained in the present invention, it

15 1spossible to add a catalyst inactivating agent.

Asthe catalyst inactivating agent used in the present invention,
publicly known catalyst inactivaters can be used effectively, but among them
an organosulfonic acid salt such as an ammontum salt of a sulfonic acid, a
sulfonic acid derivatives such as an organosulfonic acid ester, an

90 organosulfonic acid anhydride, an organosulfonic acid betaine, and a
phosphonium salt are preferable, and more specifically, at least one kind of
sulfonic acid phosphonium compound selected from the group consisting of
compounds expressed by the general formulae (3) to (6) is preferably used.

AL(Y1-SOsXDm 16
25 {wherein, Al is a m-valent hydrocarbon group with or without a



50 - :agent. In a case wherein the pol ycondensation is conducted

conti nuously under one constant sane pol ycondensation condition, the
concentration of the term nal hydroxyl groups obtained at the
precedi ng pol ycondensati on may be used as it is or convenience' sake.
5 To performthe above term nal blocking reaction, it is necessary
to use a. catalyst, and the catal ysb4used in the pol ycondensat i on
reacti on can be usedpreferably as it is. It is especialiy

preferabl e t cubstitutihg Fktﬁu &flis aaingdt Betd bBoxRReAteh, Xllsaseodr%&rz 3t when
the pol ycondensation o o r mat i .c pol ycarbonate i,s 10 co et e %nd t he
pol ymer is st F@aWﬁFQQnﬁﬁﬂﬁg OniEGQPOBEHOHQﬁQWNﬂﬂﬁﬂtIﬂeéﬂiﬂ@@ﬁODhe
conpl et on 8?*%%%%%?% eﬁégﬁ.?@%ﬁﬁé by, SBag s A iRtebfom 1o o
aci d- mSE‘rlm’thasmglaMnd;@ot aﬁofﬂmsn X & ape npend or med
preferably at(ﬁﬁﬁﬂéﬁﬁﬁﬁ ed point. Even after the
conpl eti on” of 0 ycgﬂ§En§§?lon of the aronatlc pol ycar bonat e and
after the addition of the suliX%AAY$MAsed corrpound it i(4) possible
to performt a l,oC reaction siml, addi ng a
cat al yst forqﬁélg%lﬁghig @rr#ﬂﬂrl%mbﬂﬂ g%ﬁ@?%@naﬁ-&g? omatlc
pol ycar bonate;uai@mmrvamxddmmﬂm&:anroﬁ&ﬁrﬁseoﬁﬂ maig gaws to
suppr ess theg@gléunt %%OI‘I ne not c nge ongémwlth t he
IDOl yner ?fual t %ﬂéﬁr‘i@ﬁ]}‘b AO %bﬁfgw% 2B ﬁ?ﬁ‘f’%t 1;13$|3)bpm or
ess in aromati c pol ycar bopa ocking the ter al groups
b Gi gﬁﬁpfree chl ori ne | arger than

(prepol yner) I f th
the above andWierein; ASisa g-viadgn t§1 J@gmmmé 1A secondary taact i vity

{Egﬁlrﬁg Lrogﬂeh&ﬁt?y%%hn?ern1na S Cans%%@&kﬁ%tgéuﬁﬂ%p?&ggﬁpégﬂgﬁﬁﬂkn3nd
suf fi ci ent | y cation, R is a mongvalentdysbrocarbon groue roislanrinteger frami2ge.4, andi s
o *Cheobt ai 05 CEEMASIYIGS the s Bt in ther Bl smwilia o ™ Y
contai nedi n the pre- ponnerlAPAEPAﬁ(Ad?ﬂéﬂ by suppressing the«gnnmt of
resent i nvertRghith AP btg- Bt gSaltl bydoreBGh pman Atina divaleBirount o
i ron contalnh@dnmm&b@ngnmqﬁvhﬁ4ﬁmdéhiﬁmhﬂﬂﬂbﬁaﬁﬁé@&@ﬂﬁﬂ@n@b@@hkpg
anhydride selected from group consisting of -SOg-0-SOs-, -SO2-0-CO- and -
CO-0-SO¢- and k is 0 or 1, provided that when the k is 0, -(Ad2-A), expresses
20 hydrogen or abond for bonding A4 with A5 (in that case, A¥is either a
divalent hydrocarbon group or a singlebond.)} Further, the above salts of
dodecylbenzene sulfonic acid such as dodecylbenzene sulfonic acid tetrabutyl
phosphonium salt, etc., and the above salts of para- toluene sulfonic acid
such as para-toluene sulfonic acid tetrabutyl ammonium salt, etc., are
25 preferable. Also, as an ester of the sulfonic acid, methyl benzenesulfonate,
ethyl benzenesulfonate, butyl benzenesulfonate, octyl benzenesulfonate,
pheny! benzenesulfonate, methyl para-toluenesulfonate, ethyl para-
toluenesulfonate, butyl para-toluenesulfonate, octyl para-toluenesulfonate,
phenyl para-toluenesulfonate, etc., are used. Among them, dodecyl
30 benzenesulfonic acid tetrabutyl phosphonium salt is most preferably used.
Addition of such a catalyst inactivating agent to the polymer
nactivates the catalyst rapidly so that the desired stabilized polymer can be
obtained. By applying the catalyst inactivating agent singly or together
with a phosphite ester-based compound or a phenolic antioxidant, an




51 .of the termnals at 1 ppmor less, nore preferaply 0.7 ppm or

| ess. If the anount of iron is larger than 1 ppm it is not
pref erabl e since the catal yst activity involved in the term nal

bl ocki ng reaction is apt to be reduced, and then the bl ocking of the
term nals can not be achieved rapidly 5 and sufficiently. If the amount of
the iron is large, it is also not preferable since it gives ill effcts
on the hue and stability of the obtained pol yrrer The

suppr essi on tha%ﬁn@all] ﬂgxb%@q

suppressing the arrm}nt5 oé |ron contal.ne e r rraterr aq?%/ é&rgng
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t he reacti onpreferalipsiideithey themselves ar&étab]ﬂﬁtea.temmufébeCcmr | ess,
nore preferabl.w 10 Torr or |l ess. Usually, it is preferable to conduct
t he renov I'pressure within a range of 0.01 to 100 Torr 15
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term nal bl ocki ng g’@ &ralt@ra%mm@mm f%rsktfﬁmmgaaxdt ai ns
at least 0.3 @ééxﬂoedea aneseUneEiﬁﬁﬁ@d’ gfo Ig -5O9TREE ol t he
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sone ki nd of EﬁhﬁﬂiYncludrng

The used amount of such a catalyst inactivating agent is at a ratio of

20 05 to50mole, preferably 0.5 to 10 mole and more preferably 0.8 to 5 mole
based on 1 mole of the above polymerization catalyst selected from the group
consisting of alkah metal compounds and/or alkaline earth metal compounds.

Such a catalyst inactivating agent can be added, directly or by
dissolving or dispersing in a suitable solvent, into the molten state aromatic

25 polycarbonate to be kneaded. There is no limitation to the apparatus used
for such an operation. Extruders such as a double screw extruder are
preferably used. A double screw extruder with venting is especially
preferable for use when a catalyst inactivating agent is dissolved or
dispersed in a solvent.

30 It can also be added after the re-melting of a once-pelletized aromatic
polycarbonate. Thereby, it is possible to stabilize the aromatic
polycarbonate produced using the ester interchange catalyst and also
effectively prevent soiling of a mold used for injection molding.

Also, in the present invention, it is possible to add various additives



52 , . the specific conpounds anong the conpounds expressed by the above
formula (2) can bl ock two nol ecul es of the aromatic pol ycarbonate, having a
function to nmarkedly inprove the degree of polynerization of the aromatic
pol ycarbonate, i. e., a function to accelerate the polynerization. 5
Therefore, the present invention, secondly, provides a nethod for

produci ng an aronmati c pol ycarbonate havidg an increased intrnsic viscosity
by perform ng the nelt polycondensation of an aromatic diol with a di phenyl

AN 't pol .
Farbopat e, clithihb abbaticBlychforpte SRS %as;zfd‘éﬁ&?a £ thOBbjef) bt

.

Rerr] are eﬁﬁﬁﬁ@ﬁéﬁﬁﬁﬁkmb diheradditives ansxyreferablyyadded, avthe same way as
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car bon nunbepolycarhadateanshas suchaadditives, grprogessing stabiizen heatrexistoet of 6
bol yonr bofiat SleRcattipdlant BpoRitabiii a0kt ay Ahodibibaedt metal
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(7)., is addedahgrdl 68, Hgtgéﬂggétdgg%zﬁgggn@r,wx%gdt%ﬂe&t%ﬂ%ﬁcgmpound,

vi scosity havj ng reache (_an ar

SO t
pol ycar bonat 8P agemagnfi 1%1911&6%61&%9&,\@@3@56@}9@@& than that at the
time of yige additi AfhSe them, the heat resistant stabilizer, ultraviolet-ray absorbing

agent, mold releasing agent, coloring agent, etc. are very commonly used.
Two kinds or mare of them can be combined for use.

As the heat resistant stabilizer used in the present invention, a
phosphorus compound, a phenolic stabilizer, an organic thioether-based

15 stabilizer, a hindered amme-based stabilizer, etc., can be exemplified.

As the preferable phosphorus compound, a phosphate ester, and/or a
phosphite ester derivatives are used.

As a specific example of these stabilizers, an arylalkyl phosphite
such as bis(2,4-di-t-butylphenyl)pentaerythrityl diphosphite, bis(2,6-di-t-

20 butyl-4-methylphenyl)pentaerythrityl diphosphite,
bis(nonylphenyl)pentaerythrityl diphosphite, diphenyl decyl phosphite,
diphenyl isooctyl phosphite, phenyl dioctyl diphosphite, 2-ethylhexyl
diphenyl phosphite, etc.; a trialkyl phosphite such as trimethyl phosphite,
triethyl phosphite, tributyl phosphite, trioctyl phosphite, trinonyl phosphite,

25 tridecyl phosphite, trioctadecyl phosphite, distearyl pentaerythrityl
diphosphite, etc.; a triaryl phosphite such as triphenyl phosphite, tricresyl
phosphite, tris(ethylphenyl) phosphite, tris(2,4-di-t-butylphenyl) phosphite,
tris(nonylphenyl) phosphite, tristhydroxyphenyl)phosphite, etc., an arylalkyl
phosphate such as bis(2,4-di-t-butylphenyl) pentaerythrityl diphosphate,

30 pentaerythrityl (2,4-di-t-butylphenyl) phosphate (2,4-di-t-butyl phenyl)
phosphite, bis(nonylphenyl) pentaerythrityl diphosphate, pentaerythrityl
(nonylphenyl) phosphate, diphenyldecyl phosphate, diphenyl iso-octyl
phosphate, phenyl diiso-octyl phosphate, 2-ethyl hexyl diphenyl phosphate,
etc.; a trialkyl phosphate such as distearyl pentaerythrityl diphosphate,




25 norethan 0.1 dl /g canbe obtained. The pal yneri zati on

acceleratlng agent expressed by the above formula (7), is added at a
ratio of preferably approximately 0.3 to 0.7 nole, nore preferably
approximately 0.4 to 0.6 nole, especially preferably approxi mately 0. 45
to 0.55 nole based on 1 equivalent of the term nal '

53 hydr oxyl group at the tine of addition A pol yneri zation
accelerating agent is added to the aronatlc pol ycar bonat e and reacts

with the tery - H}ﬂé@/carbonateto f
coupling of %%W@%&h I’OITB.tIC g ar bonat e as shg\% |O;1mt ﬁe
f ol ljow ng re}as I)I{mlﬁaargt’gntyl]dlphosphate pentaerythntyl tridecyl phesplatet i on
produces as e a acti BEE{Hl ﬁi of
2-substi tute tq &e MB %&%%\@qﬂ%wﬁf

coupl i ng apoa e and mﬂpm@mmmm“%ﬁ*ﬁﬂpm e B! o1 on
of the codplP. ﬁ@i ﬁ%‘fl@é%@?@lm@% %f NZ‘@% ™ o

or ef 'er”ZLny'tﬁ‘WXt?‘h&é’. c viscost ricoen ﬁw i f%“t HifiafylDhosphetd e
To the ar omatmphenyl pbasplaais: (Qﬂlé’%@iﬁnﬁm: it 15 1is
possible to ﬁ?&Z,@&%Hﬂt&fﬁhéM%ﬂdéﬁhh&? tA8@Bhylphenyl) phosphite,
tris(hydroxyphenyl) phosphate can be exemplified but the present invention
10 is by no means limited thereto.

These stabilizers can be used singly or combined to use and can be
added at any step from polymerization to pelletizing.

Further as the ultraviolet-ray absorbing agent, common ultravmlet
ray absorbing agents are used. A salicylic acid-based ultraviolet-ray

15 absorber, benzophenone-based ultraviolet-ray absorber, benzotriazole-based
ultraviolet-ray absorber, cyanoacrylate-based ultraviolet-ray absorber, etc.,
can be exemplified.

Further, as the mold releasing agents, generally known mold
releasing agents canbe used. A hydrocarbon-based mold releasing agent

90 such as a paraffin, etc., a fatty acid-based mold releasing agent such as
stearic acid, etc., a fatty acid amide-based mold releasing agent such as
stearic acid amide, etc,, an alcoholic mold releasing agent such as stearyl
alcohol, pentaerythritol, etc., a fatty acid ester-based mold releasing agent
such as glycerol monostearate, etc., a silicone-based mold releasing agent,

95 etc., such as silicone oil, etc., can be exemplified.

As the coloring agents, an organic or an inorganic pigment and dye
stuffs can be used.

There is no particular limitation to the way how these additives are
added. For example, they can be added directly to the aromatic

30 polycarbonate, or added by preparing master pellets.

As the processing stabilizers, 2-t-butyl-6-@3-t-butyl-2-hydroxy-5-
methylbenzyl)-4-methylphenyl acrylate, 2-(1-(2-hydroxy-3,5-di-t-
pentylphenylethy))-4,6-di-t-pentylphenyl acrylate, etc., are exemplified.

Further, as the phosphorus compound based antioxidant and the




As the catal yst inactivating agent used in the present invention,

publicly known catal yst i nactivaters can be used effectively, but anong

t hem an organosulfinic acid salt such as an ammonium salt of a sulfonic
acid, a sulfinic acid derivatives such as an organosul fonic acid ester,
an 20 organosul fonic acid anhydride, an organosulinic acid betaine, and a
phosphonium salt are preferable, and nors®8 specifically, at |east one kind

of sul foni ¢ aci d phosphoni um conpound sel ected fromthe group
consisting o 2 (3) to (6) is
e abl s S bARERHRA AP 6By Bheh pRESSHIR, thSRIMRE
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Pnteger fron¢%h¥émﬁyfgﬂ9dyhﬁlnwpgg %%gﬁQ@?égﬁﬁﬂgé tﬁe sane as that

in the abovehffdﬂybheﬁﬂbber%tmamle 2 (2-hydroxy-36,456

Alerr]-Ad[err e Lh&@g‘erﬁgﬁvﬁﬁr QH¥DbS [ g r§ZQWQ¥§§|%R lséyperein

Alerr] is a

hydrocar hgn gy gﬂ}i}qb@zg}iﬂ ﬁ&bﬂn@bﬁ@ﬁﬁmb@mhgmmbzﬁ@dent anaci d
rom grg p

anhydri de “sel ecte

O & Compmand soch s Aoy o onhoerionboni ZDBER e (hat wher
}gsbgnh?ng A-éﬁgﬁia?hﬁﬁkﬁérr%f | nfﬁﬁﬁmkgge n?mggggﬁ?ﬁgPﬁb@ﬂQSUCh
di val ent hydas@atdistbaidplpers 36 éﬂg%@ve salts of
cyanoacrylate-based oompound such as ethyl 2-cyano- 3,3 -biphenyl acrylate,

20 etc., and a nickel-based quencher such as nickel dibutyldithiocarbamate,
(2,2-thio bis(4-t-octylphenolate))-2-ethylhexylamine nickel, etc., are
exemplified.

As the metal inactivaters, N, N-(3-(3,5-di-t-butyl-4-
hydroxyphenylpropionyDhydrazine, etc., and as the metal soups calcrum

o5 stearate, nickel stearate, etc. are exemplified.

Further, as the nucleating agents, sorbitol-based or a phosphate-
based compounds such as sodium di(4-t-butylphenyl) phosphonate,
dibenzilidene sorbitol, methylene bis(2, 4-di-t-butylphenol) acid phosphate
sodium salt, etc. are exemplified.

30 As the antistatic agents, quaternary ammonium salt based or
alkylphosphate-based compounds such as (8-
Jauramidepropyltrimethylammonium methylsulfate, etc., are exemplified.

As the lubricant, erucic acid amide, stearic acid monoglyceride, etc.,
and as the flame retardant, a halogen-containing phosphate ester such as




dodecyl henzene sul fonic acid such as dodecyl benzene sul fonic acid
tetrabutyl phosphoniumsalt, etc., and the above salts of para-

tol uene sulfonic acid such as para-toluene sulfonic acid tetrabutyl
ammonium salt, etc., are 25 preferable. Also as an esterofthe sulfonic
aci d, nethyl benzenesul f onat e, et hyl benzenesul fonate, butyl
benzenesul fi nate, octyl benzenesul f onat e§d phenyl benzenesul f onat e,
nmet hyl para-tol uenesul fonate, ethyl para- toluenesulfonate but yl

BZFZ:ES: 3322§ljonate %tc}mh%ﬁfagestggé Hﬁ)géﬁﬁ%at dodecy 30

benzenesul fo e,§t¢mmqtaﬂlrcén©ztgayn@sed

nact i vat s T @*??EF‘E‘?&M‘%W a@ﬂﬁﬁ@iﬁ?e‘%‘%@b@.ﬁ%&mm ymer can

be obt ahy their mixtneabysexémplifiediat i ng agent si ngI y or

together i W hm@%%%éﬁc%fgﬁm%asﬂts%%&%c"ﬁm%e&%%%ﬁcﬁ s

ant i oxi dar?t
aromatic pol kums;)amgltaaaddmg timeéy)cdeagethethads, btd. wfthesetadﬂme@b Aing

t he cat al yst chi, v ents in the ahove. fornul ae L3. 0
phosphoni um ?%ﬁ% g‘hh‘%ﬁ%ﬁﬁ E@?@% S8 PRt Pﬁ%‘@a@fég‘? are

preferabl e Shﬁﬁi@riaﬂ!ﬁkaﬁhgfﬂﬁéhua tﬁéﬁsﬁ@%s@d@ﬁtﬁebﬁé&ﬁtﬁv&ﬁloﬁf 200[err]C

or 5 higher. the present invention, at |east one kind of

t he catal yst inactivating agent selected fromthe group consisting

of t hose Wrﬁwshe above forrrul ae (3) to (6) is used in an
anount of x 10[errJto 0.1 parts by weig preferabl x 10[err] to

0.05 parts by melgHhﬁaﬁde&ﬁﬁﬂmxpmﬁﬁntﬂﬂﬂﬁﬁmXxamﬂ$ kown belowi o SBB parts by
bol yoar bonat SaTg S8 R 03 picnEhRCHERH Y iichy oo mespr
poIycondensahnnhtb&pﬂﬁentnnhmmlxnrﬁﬂhemthmkammmﬂ#MEmﬁﬁhﬂobﬂﬂgaddlng t he
| nact i vat i ngPayCAtorgta i akdhBhwii Rishiatal e Sf6ods 5 50" o
based on 155 1 nol &odde ridted mtlmt thetxneisleg? wambyslated to the mventlonAn
Geqcr bed | nRHETSIILE Topestire 0L £ P pbeserd he Fav oAtk BB ressakis. ol so
used preferakeptat0 MPa to 0.0o MPa, and compared with a Comparative Example 1,
Examples 4 to 10 are related to the invention wherein the concentration of
the nitrogen-containing basic compound in the reaction mixture is kept in a
20 certain range and compared with Comparative Examples 2 to 6, Examples
11 to 13 are related to the invention wherein the specific byproduct,
monohydroxyl compound is used and compared with Comparative
Examples 7, 8, Examples 14 to 19 are related to the invention wherein the
specific carbonic acid diester is used and compared with Comparative
25 HExamples 9to 11, Examples 22 and 23 are related to the invention wherein
the reaction facilities made of the specific quality material are used and
compared with Comparative Example 12, Examples 24 to 26 are related to
thehrﬂﬂnxnrwhenﬁnthef&xxbnﬁmjﬁﬁeshavhn;anoxkblawﬂ%nnssﬁng
mainly of iron oxide are used and compared with Comparative Examples 13
30 and 14, Examples 27 and 28 are compared with Comparative Example 15,
Examples 29 and 30 are compared with Comparative Example 16, and
Example 31 1s compared with Comparative Example 17.
Further, m all the cases of the Examples 4 to 10 and the
Comparative Examples 2 to 6, the viscosity-average molecular weight of the

L

D




The used anpbunt of ,such. a catal yst inactivating agent is at a ratio of 20
0.5 to 50nole, preferably 0.5 to 10 nol e andnorepreferabl yO 8to 5nol e
based on 1 nole of the above pol ynerization catal yst selected fromthe

group consisting of alkali netal conpounds and/or al kaline earth netal
conpounds. Such a catalyst inactivating agent can be added,
directly or by di ssolving or dispergidong in a suitable solvent, into the

nolten state aromati c 25 polycarbonate to be kneaded. There S no

| i h
as"h doubl e Sebin RSAR (15 ol e amoudtof i E AR RRIANABN RYEUABES Bl
wi th venti ngalso eadled @Wmth@desmm@n@ the presentimsrendiony callegted at

[ ti ti It
can al so. bo HRESarEiE SE of Bk Hrsicnl alt AR Dl BefbeRo YR Visely-
ol ycar bonat a"eﬁgel;mde@d““]m et :}sl®m¢lgnemr e o

(0] car
ot oot 1 veBy DMABKRTEet e mgas st e ety AR EBa R e T yorEc
Al so, in thea@t@ﬁ@ﬁeés@l’ﬁ@bbﬁéimig‘at@cﬁ@ﬁ&hﬁdtﬁrﬁ wé@ésgé @ddltlves

56 into t OITB.tIC pol yc nat e as they do not tJg‘uurt t he
obj ect of theomplete q{é FREGHVE P@&l I added, in

ol on St At &) %?’é‘“‘?thé M&bn‘@ifg?%&’%w%é%?“?ﬂiﬁh%ﬁ&%?%m o e

processing svessel, t WSO(D%%’t-aV@@g% weght of the reaghonanidmre (2) and

otal i ¢ Woafe o0k O TALEH E kBl P50 RRcAIRbe pOR Fhe yerl T Yot o

retardant, nagithtiel eessehagregdto the wisgpsifiyeaverage nralemlayenichtafithe cl oud

O epord b bire SHELAFARS, bV SRR AL ptdeiRRLE

exenplified. vé;@calagfgatlml hem the heat resistant stabilizer,

ultraviolet-ray ﬁ:@ﬁrbln a d reI easi-Ng age
etc. are very co g\@éoostvgn(is@cgﬂ HHEIE

&gﬁ@gl ori ng agent,
oot n be comnbi ned
f or utse 15 h h\hg@sﬁya&agmgggh@atwﬁhlnggfﬂgn@ﬁ@%l ngb}ﬂm(i@resent
i nventi on, phosp oun ic stabilizer ani c
t hi oet her - ba@@an@usmgaaaﬁh%,@kﬁl @ng%%ﬁmeéﬁraye%qmg@ﬁufag
can be exenpige{gidvas calculated according to the equation:

[n]=1.23x 104V0°83

20 Color Tone (L/a/b value)
The L, a, b values of a polycarbonate pellet (smaller diameter x
larger diameter x length (mm) = 2.5 x 3.3 x3.0) were measured by a
reflection method using ND-1001DP made by Nippon Denshoku Kogyo,
KK. Larger L value and smaller b value are preferable since the larger
95 the L valueis, the higher the brightness is, and the smaller the b value is,
the smaller the yellow discoloration is.

Measurement of Nitrogen-containing basic compound Contained in
Polymerization Reaction Materials
30 To 0.2 g of a reaction mixture dissolved in 10 ml of cyclohexanone,
was added 1 ml of an eluting liquid (containing 2.8 mmol of NaHCO3/2.25
mmol of NaeCOs of) followed by 1 ml of pure water. The mixture was then
sufficiently agitated.
After a centrifugal separation was conducted at 3,000 rpm for 15 minutes,



As the preferabl e phosphorus conpound, a phosphate ester, and/or a
phosphite ester derivatives are used. As a specific exanpl e of
t hese stabilizers, an aryl al kyl phosphite such as

bi s(2, 4-di-t-butyl phenyl)pentaerythrityl diphosphite, bis(2,6-di-t- 20
but yl - 4- et hyl phenyl ) pentaerythrityl di phosphite,

bi s(nonyl phenyl ) pentaeryt hrityl di phosphfte, diphenyl decyl phosphite,

di phenyl isooctyl phosphite, phenyl dioctyl d|phosphite 2- et hyl hexyl

di pheﬂy: pﬂowmmrhyeebb‘lc)amedW?ﬂitdgedmm ﬁlteﬁha Iie@é‘oﬂO hozpli te,
triethyl phos tribut osphite,. tri.oct ite, trinony
phosphi t e, g%ﬁﬂip ﬁﬁﬁ%ﬂ“ e % Wasde&mnnne as

di st earyl pentamonk;tmﬁp&mdb ﬂi@bﬁ%ﬂfﬂ)ﬂl to?é ghﬂgphl te such as
tri phenyl phos ie, trlcreg;l phosgh h¥ d%gpﬁigmheny ) phosphite

trlsgﬁ g di - pﬁhenyl) phosphlte tr|s(nonyIphﬁnyI% phospthe,
ri s(hydrgx ygﬁ@@ , etc osphate such as
bis(2,4-di-t- X#pheny|§ pentaerythfﬂ?ﬁ§ gﬁpﬁ%s QOF)SO pentaerythrityl
(2,4-di-t-bu '@M@hyl) phosphat e (2, fonfiaciChr ﬁd&ﬂﬁh@enyl) phosphite,
?‘S(”f’“%'phf BBRE Y bhenyt decdd TRBL hmRER AT Bk S0 ot
nonyl pheny e i phenyl dec 0- oCcty
phosphat e, 1mma tirgphiguatly | phosphﬁlmevﬂﬁexhyl hexyl di phenyl phosphate,
etc.; a tr|a hosphat e such as dist ear nt.aerythrityl di phosphate,
57 pent Fityl stearyl phos%ﬁ%%gxé @Q&% %pé%§phite,
Pisgtri?enzleﬁnFa&nrkmn ( ﬁqﬁ%bhospmagﬁmnﬁentﬁe[ythrityI ti decyl phosphate
ri decyl p oa ite ris - chl or oe ospha
tris(2, 3-dic Bot6py | ) phospha U§%EK’ (ﬁK&ﬂR?lﬂpﬂﬁkphate such as
trimethyl phosphate, triethyl 5 phosphate trlbutyl phosphate, trioctyl

phosphat e, trinony phosphate trldec phosphate trioctadesy
phosphate, etc.; .. §V Hﬂn?|phenyl phosphat e,

i o, df’f‘?sﬁ“at?‘)"tegfﬁ’%@‘ﬂ Sphale alts%}gﬁonyl “Hlenﬁ§e$tﬁ16%f6ﬁ. te,

u
trls(hydﬂﬁxy Hﬁ% Upsnm&thenventlon

used'i.ﬁé?°&%@%§%ﬁh§ﬁ%ﬂﬁ§%§%ﬁ%ﬁrﬁ%bm%m§tﬁfﬁp EPens

pol yneri zat i KaKt, di%&70pat 20°6Yy. The concentration of the terminal hydroxyl group
was calculated as follows.
Concentration of terminal hydroxyl group (%) = (Number of terminal
20 hydn»g&gnmuﬂTbﬁﬂruunberofuﬂnﬁnakgx]L@

A 50 X 50 X 5 (mm) plate was molded using Neomat N150/75
injection molding machine madé by Sumitomo Jyuki, K. K. with the cylinder
25 temperature of 280°C and a molding cycle of 8.5 second. The total light
transmittance was measured by NDH- £80 made by Nippon Denshoku
Kogyo, KK. The higher the total light transmittance is, the better the
transparency is.

30 Quantitative Analysis of Nitrogen Atom Contained in the Impurities
of DPC
Determined following the usual method by using DN-1000
microchemical emission spectrometry analyzer made by Dorman Division,
Rosemund Analytical.



Further as the ultraviol:et-ray absorbing agent, conmon ultraviolet- ray
absorbi ng agents are used. A salicylic acid-based ultraviolet-ray 15

absor ber, benzophenone-based ultraviol et-ray absorber, benzotriazol e-based
ultravi ol et-ray absorber, cyanoacryl ate-based ultraviol et-ray absorber,

etc., can be exenplified. Further, as the nold rel easing
agents, generally known nol d releasiﬁ% agents canbe used.
Ahydr ocar bon- based nol d rel easi ng agent 20 such as a paraffin, etc., a
fatty aci d-based nold rel easi ng agent such as stearic acid, etc., a

fatty acid am de-b ol ent such as stearic acid am de,
etc., an alcoholicéﬁﬁﬁx g@%&?ﬁﬁﬁgﬁgﬁ¥l uch as stearyl ~al cohol,
pentaerythritol, eaﬂcsam@léwesﬂ]@elv@d@ﬁtaﬁreimmm&tbﬂgm TRA ggent

such as glyc«a no ear , etc. a Si L@én - d ‘nol d rel easi ng agent,
25 etc., suc eﬁ%m%m mags spectrometer ~ As t he

col ori ng eRhsde _ﬂrﬁjamsgmﬁﬁ K!Kr Ea]%&tﬂ)i‘] tuffs can
be used. BPeth By ere 1s %@ﬂ%artl O#éﬁgﬁgtlon qﬁgl&é@ how t hese
additives are . added. For exanpl e, they can be added d| rectly to the
aromatic 30 pol ycar sterpellets. As

t he processing staégﬁﬂgéggPS§&$&%2¥$$iggﬁ} Qgﬁutyl 2- hydr oxy- 5-

net hyl benzyl ) - 4net Byhghd aydanale Waﬁ&sso?ve@&r(&nﬂy)ﬂamnﬁrﬁewbdanalyzed

Eﬁp%éfheggl th‘\é i4i G%M -tﬁentﬁ ghené @Kz[ﬁgﬁt e, i E)t {H’éi fi eel.

58 syj T @DS&eshuant dﬁ@Chemt:élénKrK phenyl) phosphlte
tris(2,4-di-t- but yl phenyl ) phosphi te, bi s(2,4-di-t-butyl phenyl)
pentaerythritol diphosphite, di stearyl pentaerythritol diphosphite,

t@ne di phosphite,

tetrakis(, 4-di-t-biMydphementdf Metallic (]
2,2-ethylidene bis(4, 6-di-t-butylpher l'uoro 5 phosphite, 2,2'-nethyl ene

bi s(4, 6-di -t - butyl O COBRPETI05 8 sAMRle pince arAsmeasuredaIsing hi ‘o
di t Ly t -
b o PSR (P ORI R A IO wiha

As the phidt o¥ayBounce Rh.an ul traviol et-ray absorber including a
benzotri azol e- based conpound such as 2-(3-t-butyl-2-hydroxy-5-

10 g of a polymer obtamed afoer the polymenzatlon was dissolved in

500 ml of dichloromethane, and filtered with a Millipore filter having a pore

20 sizeof10 zm. Remaining dichloromethane-dissolvable components were
washed away after the filtration to leave foreign materials on the filter by
separating the dissolvable components. The number of the black foreign
materials were counted by a naked eye, while the number of gels were
counted under an irradiation of a black light (ultraviolet wave length at 365

25 nm, made by SPECTROLINE) after drying the filter. Inorder to
compensate for the effect of contamination by foreign materials from the
outside environment, similar operation was conducted on a polymer which
does not contain foreign materials (filtration treated) and the obtained result
was used as a blank value to subtract the value.

30

Measurement of Weight Amount of Gel State Foreign Material

'To a polymer after the polymerization, dichloromethane was added
so as to obtain a polymer solution at a concentration of approximately 7
weight %. The solution was filtered with a filter made by Millipore having a



10 . met hyl phenyl ) - 5-chl ar obenzotri aole, 2-(3,5-di-t-butyl-2-

hydr oxyphenyl ) benzotri azol e, 2-(2-hydroxy-5-net hyl phenyl ) benzotri azole, 2-
(2- hydroxy-5-t-octyl phenyl )benzotri zole, 2-(3,5-di-t-pentyl-2-

hydr oxyphenyl ) benzotri azol e, 2-(2-hydroxy-3-(3,4,5, 6-
.tetahydrophthal i m de- et hyl ) phenyl ) benzot ri azol e, 2-(2-hydroxy-3, 5-bis(a,
15 a -di met hyl benzyl ) phenyl ) - benzotri azof®, etc., a benzophenone-based
conmpound such as 2-hydroxy-4- octyloxybenzophenone 2- hydr oxy- 4-

met hoxybenzopbwazeofé(ﬁcuma Aftar the/filerstint) eaanmiha sichlcomstihages uch as
2, 4-di -t -but 3. 5-di -t-but oate etc nd, a
cyanoacryl at ﬁl*%ggé% W&Mﬁﬁ ﬁﬁe gelggﬁltbﬁ@iﬂfbé(cryl ate,
20 etc., an@epammigedhetzﬁmvmaﬁh néMeh as ni ckel

di but yl di t hi ocar banat e,

bi s(4-t-oct yl ph M@}t)ofih%gékwa%@ﬂemmedhym@summhe welght after
exenplifi
N (3-(3, S%Si -t oftheﬁlteﬁé%%‘?g(‘ﬁp er?glllr’]?%aopl onm%}(}ralerl%ltogaﬁlterand as

the netal soMﬂ’ﬁChthl beenaised.
exenplified. mq A agent s, sqrbitol-based
or a phosphatefnnﬁnmgigggﬁ% %%Hagﬁgggﬁvggg§§%? *%HWa%H?ﬁaﬁﬁ@iyl)
phosphonat e, under thdblark light ﬁdtmmdeﬂwﬁve leeighly e BE5 bins,(iBade by
4d|-t butyIW@o te. . sodiumsalt, etc. are exenplified.
rlgd @’%nS%%t ernary ammoni um sal t - based or

alkylphosmhate based conpounds such as ([err] -
Iauran1depropy|)tr|neth n un1nethy|su|fate t I|f|ed
As the |ubricant, ngvaép DHBRE ﬁi]@
and as the flane rgs,ts%{]g@gg e@ugéiré] %)EF,JPR)?H gygjé h as
59 tris(2- §B|OEO %!g ggg%gte ., a ha ogeng%g onpoungysuch as
hexabr onocycid ﬁé@n asogerh nylesmessuramentsaverermiade eridenr gani ¢
conpound suc Iﬁﬁ%ﬂ) o
hydr oxi de, e{ti% an (gﬂl/arﬁén ultr;gxs3 ar e%@g%@%éé@kv ggéﬂ#ﬂ%re IS no
particul db |e1¢mm<mmem@ftlﬁ)@ anifa tiltimgrngle 0£30 degreeasSpattekingds,
amount s, addé&%ﬁé&iﬁhn@&%@?e TRV ; Slb gl oW 330 AfGchii Rute bt ' ©

3.5 nm/minute or less (indium oxide converted). The thickness ofthe oxide

film layer is estimated regarding as an average interface a place where

oxygen occupies about 40 mole % of the total atomic composition.

H

G.

20
In the Examples, the evaluations of the physical properties of
diphenyl carbonate (DPC) were made by the following method.

Measurement of Weather Resistance

25 100 g of sample DPC flakes were placed in a transparent glass
contamer and stored under air in a cool dark place of a room for 6 months,
shutting the direct sunlight off Then, Hazen changes of the DPC were
measured by comparing them with the Hazen standard colorimetric liquid
after keeping them in a molten state at 250°C for 5 hr using a flat bottom

30 Pyrex colorimetric tube having a diameter of 23 mm and a thickness of 1.5
mm with a hiquud depth of 140 mm, based on the color number test method
shown in JIS K-4101. An aluminum ingot hot bath shown in the JIS K-

4101 was used as a melting device and also to keep the molten state.



preferable to have,an apparatus for perform ng these operations nade of the
mat eri al s having t he quality as is disclosed in the present invention 10

EXAMPLES Exanpl es of the present invention are shown bel ow.
These exanples are for exenplitring the present invention and do not by
no nmeans ° limt the present invention, The physical properties of the
obt ai ned pol ycarbonate in the foll ovxﬁ"ng Exanpl es are neasured as

foll ows. 15 To be noted is that the Exanples 1 to 3 are related to

the invention Mmrbebendh@iﬁnzd:smﬁxe ctﬁstﬂlpmgnsfﬁteqmsa&tt]n&'gnamrﬁteerl al
mel ting vessel 0 MPa t a, a ared w

Conpar gt ive EXY ﬂéf@elaﬂégﬁ t@em%ﬁgﬁ@mﬁgm‘a@at i on
wherei n the gﬂjﬁ@g@pmaﬁﬁng |aj+gnfa%§;| @mund in
t he reactlo_nt%@xtu i s kept bas%%@é:wc(gjfgﬁﬁh?g 3 gnd co fghd

Conpar ati ve EURRSHES 2HCLEPES b]ﬁp V@%I&raén@@fa@ nagne gb

i nvention ngn w m@%&@ d is used
and conparsgd.lﬂ\;]ﬂ)?}n gr at F%%Iﬁe%% aq%ﬁlmscmi a hi(% t 9 are
related to t REOMALE méﬁa@lpﬁunde spean that & d diester is

;Egdr Zlngt ggn’tegffe%%dﬁ nve(r?gl on lg’\r/]g}ﬂneszlﬁégmg%%%é{ll gﬁﬂ“@@?@uﬁédgngf 2

t he speci fi cphenoxidy amdt2 2iks(4dryeiroxyehenyd)prop almmmoaﬂhmmmlt:mmmeat ive
Exanpl e 12, rel at ed t the IAvention rein the
reaction fac l@ﬂéﬁ‘%@@%@%@%l f%/ \gggol ron
RN T g e g QSE““'E'X%SS@ 1s g "Erarm
anpl es n re ar e arative Exanple anpl es
29 and 30 arg1 gﬁ‘?@'&’?’@ ﬁp ‘t‘mﬁéﬂfgxarrpl e 16, and Exanmple 31 is

conpared with Corrpar ative Exarrpl e 17. Further, in all the cases
of the Exanp tg 10 and the Conpar ati ve Exanpl es 2 to 6, the
Vi scosity-av 1964 ecul ar wei ght of the

ﬁgdrom d;eact ! ?gl SO c eg}ém%é?ﬁ@descn p%olf&tlﬁé;ﬁ‘grﬂe&ségrﬁl

i nvent i or)s cwhiele 68§ %tof the atmesphericgasgnithe peansportingpipiag direetly agi t at i ng
vessel agreeglofilo Stk 3QRMEY melting vessel which is to supply aromatic

dihydroxy compound powder to the raw material melting vessel was
nitrogen gas, the linear velocity was 5 cn/minute, a condenser with the
inside temperature kept at 110°C was attached to the vent of the raw

20 material melting vessel, and the pressure of the gas phase of the raw
material melting vessel was controlled at 0 MPa to 0.05 MPa, the 2; 2-bis(4-
hydroxylphenyl)propane powder and molten diphenyl carbonate are added a
at a prescribed ratio of 1 mole of the former to 1.01 mole of the latter. After
the complete melting, the molten mixed liquid was transported to araw

‘95 material storage vessel kept at 150°C.

Then, the molten mixture was charged continuously at the rate of 60
kg/hour into a vertical type agitation vessel equipped with a rectifying
column, the inside temperature being mamtained at 240°C and the inside
pressure, at 1333 Pa (10 mmHg), while at the same time 1 x 10 equivalent

30 ofbisphenol A disodium salt and 1 x 104 equivalent of tetramethyl
ammonium hydroxide (hereinafter abbreviated as TMAH) based on 1 mole
of the 2, 2-bis(4-hydroxyphenyl)propane were added continuously. The
reaction was performed by removing formed phenol through the rectifying
column. The obtained reaction material was continuously taken out using



average nol ecul ar wei ght- of the reaction mxture and the anount of the 5
TMAH col | ected at the inside of the vertical agitation vessel since the
verti cal agitation vessel for obtaining a reaction mxture (1) was
essentially a conpl etely m xed vessel. Further, since the vertical
agitation vessel for obtai ning the rgactlon n1xture (2) was also
essentially the conpletely m xed vesS®l, the viscosity-average

mol ecul ar wei ght of the reaction nmixture (2) and 10 the anount of TMAH
col | ect ed atfiﬁﬁﬂﬂﬂgﬁﬁarging port of the verti cal agitation vesse

agreed to the viscogj (=TTl M o] equ t .0 {lﬁg 1 reacéilon
m xture and the am)unt o Pﬂe 1 @@Fﬁ%‘i L%"'f'r’l] t8

vertical agi wﬁpemaotﬂmsselmththemmde tentpérasinge RarenS705C andl] the

easur ed w t ICACG PSSR kot 2t EhEa dhrunii m@%b&?ét&ﬁv‘y%é"s'&m“@el onde
vi scoret ers  appfihteust the BolvRA @ At while cal cul ated
y by performig the ol MP@W

according to the =1.23x
10[err]MerrP 310119118@&@? opide of the/systemue) The L, a, b
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centifugal s@@ardilzoNn was conducted at 3,000 rpm for 15 m nutes,
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15 As aresult, the quality of the polycarbonate after 2 days of
production as measured was: the [ n]; 0.35, and the b value; 0.01.

Example 3 _
The polymerization was conducted similarly to the Example 1
20 except that a scrubber was installed instead of the condenser and the _
pressure of the gas phase of the raw material melting vessel was kept at 0
MPa to 0.01 MPa.
As a result, the quality of the polycarbonate after 2 days of
production as measured was: [ 71; 0.35, and the b value; () 0.05.
25
Comparative Example 1
The polymerization was conducted similarly to the Example 1
except that neither a scrubber nor a condenser was installed, and the
pressure of the gas phase of the raw material melting vessel was not
30 controlled.
As a result, the quality of the polycarbonate after 2 days of
production as measured was: [ n]; 0.35, and the b value; 2.32. Further, in
10 days after the starting the operation, part of the vent piping of the raw
material melting vessel was clogged and the pressure of the gas phase of the



wat er | ayer obtained was filtered using a filter having a pore size of 0.45

[err] m and the anount of a nitrogen-containing basic conmpound was
determ.ned as an ionic conpound by the ion chromat ography under the
fol |l owi ng conditions. 5 Type of instrunent Di onex Co., Ltd.,
4000l Col um npac CGl4/ CSl4 El uti ngI I qui d
10 nmmol of nethane sulibnic acid Reagneratl ng liquid Pure water
Det ect or El ectroconductivity type 10 ow rate of

eluting i quurawmaterlialmeltingmpbneesh@io 1 MPa or higher while transpeuingesser

(()E)(;tzegrgng:c ;mga %@m@%@%ﬁw w%s%%&?% %I&é%égﬂ&oroform

for the neasuan Ves?{daie term nal hydroxyl group and the t erm nal
phenyl group were neasured by using 1H NVR (N ppon Denshi, KK, EX-270)
at 20C. The concentration of the term nal hydroxyl group was cal cul at ed

as foll owss Example4 Concent ration of term nal hydroxyl group (% =
Veasur ement of T Z&éimﬂv FensBpropene S And divbeny githobaitas ol ded
K St tne T CeaReed, 3 A Btk o PRI IREN 070G B R e Ty
second. The @dﬂ@ ting yease eqmpp%chwmﬁhamagﬁamsmjekadmdwbﬁ N%Ir therr] 80 made
2, e bert artftsere wi? R facl N hilloBe R akitFan iotied St ey bRAL Vo <
of Nitrogen at(mgemmlkepltamwm@ I rrpurl ties of DPC '
eni 551 on spect r onetpritng 30Rn HRsHSE s St Protely to aRegbha "
Anal ytical . type agitation vessel equipped with a Iectlﬁymg oolumn, the mside
temperature being maintained at 220°C and the mside pressure, at 13333
Pa (100 mmHg), while 5x 107 equivalent as the metal of sodium
15 phenoxide (hereinafter abbreviated as NPO) and 1x 104 equivalent as the
nitrogen-contaming basic compound of TMAH based on 1 mole of 2, 2-bis(4-
hydroxyphenyl)propane were added continuously. The reaction was
conducted by removing the produced phenol through the rectifying column
and the obtained reaction material was continuously taken out using a gear
20 pump.
- The degree of polymerization of the obtained reaction material was
determined by measuring intrinsic viscosity thereof The intrinsic viscosity
[n] was measured as described above. As a result, the reaction mixture (1)
had a viscosity-average molecular weight of 1500 and contained 2.7 ppm of
25 TMAH.
The reaction mixture (1) was then continuously supplied to a vertical
type agitation vessel with the inside temperature mamtained at 250°C and
the inside pressure at 1333 Pa (10 mmHg), and the reaction was conducted
by removing the produced phenol through a rectifying column. The
30 obtained reaction mixture was continuously taken out using a gear pump.
As a result, the reaction mixture (2) had a viscosity-average
molecular weight of 6500 and contained 0.09 ppm TMAH.
Then the reaction mixture (2) was continuously supplied to a
horizontal type single axial reaction vessel with the inside temperature




62 | . Anralysis of Metallic Elenents A sanpl e was

di ssolved in an el ectronic-industry-grade IPAto " deternine the
nmetallic el enents using SPQO0O00I CP nass spectroneter 5 nade by Sei ko

I nstrunments, KK by the one-point calibration nethod. Anal ysi s
of Saligcylic Acid Derivative 5 ng of a sanple was dissol ved

in 5 mM of acetonitrile to be anal yzed 67 by a high speed liquid
chromat ography (LQ020 made by Toso, KK) with a 10 ODS-7 col urm (Norrura
Cheni cal s, Kkjaintained at 270°C amh:henamdatpreésmaallBB(PaC@
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washed away Heﬁﬁlmﬁh e vepults gre showeavd'able ki gn materials on the filter
by separating the dissol vabl e conponents. The nunber of the black
foreign materials were counted by a naked eye, while the nunber of gels
were  coulxampleder an irradiation of a black light (ultraviolet wave

| ength at 365 25 ECTRO_I te,r dr th fllter In
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Example 6

The polymerization was conducted to obtain a polycarbonate
similarly to the Example 4 except that 1 x 10° equivalent as the metal of
NPO and 1x 104 equivalent as the nitrogen-containing basic compound of
TMAH were added continuously based on 1 mole of 2, 2-bis(4-

20 hydroxyphenyl)propane. The results are shown in Table 1.

Example 7
2, 2-his(4-hydroxyphenyl)propane (BPA) and diphenyl carbonate
were charged at a ratio of 1 mole of the former to 1.02 mole of the latter into
25 amelting vessel equipped with an agitator, melted at 150 °C after the
atmosphere was replaced with nitrogen and transported to a raw material
storage vessel kept at 150°C.
Then, the molten mixture was supplied continuously to a vertical
type agitation vessel equipped with a rectifying column, with the inside
30 temperature maintained at 230°C and the inside pressure at 13333 Pa (100
mmHg), while 5 x 104 equivalent as the metal of NPO and 5 x 10+
equivalent as the nitrogen-containing basic compound of TMAH based on 1
mole of 2, 2-bis(4-hydroxyphenyl)propane were added continuously. The
reaction was conducted by removing the produced phenol through a



63 . .pore size of 10 [err] m After the filtration renaining

di chl or onet hane- di ssol vabl e conponents were washed away to | eave gels
on the filter by separating the dissol vabl e conponents. The
anount of the gel was determ ned by neasuring the weight after 5 drying
of the filter after the filtration, and subtracting the weight of a filter
whi ch had been treated simlarly except that pol ymer had not been used,

To confirmthat the foreign materials were gels. the filter was irradiated

under the bl ate(btiﬁfingmhamlnamd/ﬂm abtaimederebetign matbridbwas tontindeudly
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a transpament gl ass contai ner and stored under air in a cool dark place

of a roomfo @2 shutting the direct sunlight off Then, Hazen

changes of tﬁf@(&g@e rreasured by conparing themvvith t he Hazen

st andard col onrretrvczbjsthsidmm rQBPLAD%dICH I?@te at
rretrl c .tube

250[err]C for r usi.ng a flat o Pyrex co havi ng a
di amet er of W@I‘?r&l%ﬁﬂ@ %ﬁﬁaél@rfgs]sm@ rmeﬁm(e%nmoﬁﬁhedatt@puﬁom 140

mm based ongiheltigg! @W& r, T C\Safﬁgf . An
al um num i ngot hot bat h sho I.n tﬁ @%lms used as a nelting

devi ce ald aREBOsphereayAsTeplane tvglﬁhgm'agen and transported to a raw material
storage vessel kept at 150°C.

Then, the molten mixture was supplied continuously to a vertical
type agitation vessel equipped with a rectifying column with the inside
temperature maintained at 200°C- and the inside pressure at 13333 Pa (100

20 mmHg), while 5x 104 equivalent as the metal of NPO and 5x 105
equivalent as the nitrogen-containing basic compound of TMAH based on 1
mole of 2, 2-bis(4-hydroxypheny)propane were added continuously. The
reaction was conducted by removing the produced phenol through the
rectifying column and the obtained reaction material was continuously

25 taken out using a gear pump to obtain the reaction mixture (1).

Then, the reaction mixture (1) was continuously supplied to a
vertical type agitation vessel with the inside temperature maintained at
245°C and the inside pressure at 1333 Pa (10 mmHg), and the reaction was
conducted by removing the produced phenol through a rectifying column.

30 The obtamed reaction mixture (2) was continuously taken out using a gear
pump. Other conditions were maintained similar to those of Example 4.
The results are shown in the Table 1.

Example 9



64 . 0 It is to be noted that, in the description ofthe present
invention, the ratio of the alkali netal conpound, the akaline earth
nmet al compound and t he nitrogen-containing basic conpound to the
charged aromati c di hydroxy conpound are expressed by "the W (val ue)
equi val ent anount of Z (nanme of 5 the cggpound) as the nmetal or the basic
nitrogen based on 1 nole of the aromati ¢ di hydroxy conmpound." This
mean that the anDunt of Z corresponds to the Wnole, if the Z has one

sodi um atom j ust | i%k&-kigdhwdroxyphesydpospane @iAPand diphenyl carbonate
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vertical type agitation vessel with the inside temperature mamtained at

270°C and the inside pressure at 2,000 Pa (15 mmHg), and the reaction was

conducted by further supplying 1 x 10+ equivalent as the nitrogen-containing

basic compound of TMAH based on 1 mole of 2, 2-bis(4-

20 hydroxyphenyl)propane continuously and removing the produced phenol

through a rectifying column. The obtained reaction mixture (2) was

continuously taken out using a gear pump. Other conditions were

maintained similar to those of Example 4. The results are shown in the

Table 1.

25
Comparative Example 2
The polymerization was conducted to obtain a polycarbonate
similarly to the Example 4 except that 5 x 108 equivalent as the metal of
NPO and 5 x 10* equivalent as the nitrogen-contaiming basic compound of
30 TMAH were continuously added based on 1 mole of 2, 2-bis(4-
hydroxyphenyDpropane. The results are shown m Table 1.

Comparative Example 3
The polymerization was conducted to obtain a polycarbonate



ofthe 2, 2-bis(4-hydroxyphenyl)propane were added contlnuously The
reactlon was performed by renoving forned phenol thfough the rectiying
colum The obtained reaction material was continuously taken out using
65 a gear punp. Then, the pre-polynmer was supplied
continuously to a horizontal type reactionvessel w ththe inside
tenperature kept at 270[err]C and the 0" i nsi de pressure kept at 133 Pa
(1 mmHg). The productlon was conduct ed 5 continuously by performng the
pol yneri zat i Sllnﬂarydsotherﬁ‘manmlekiexceptthaéﬁef }a(b‘éemma]entasohémetal@f& de of
the system sThe. gyal it al r.bonagte.after s of
product i on walPO and §x 102 equi %%‘ihe] upwgg mﬁ?ﬁ’?@@mﬁ@ s 0. 28.
tlg garm: e ZMAHwemm?hlgE@?l}t?Q&&é@bag@idgmmm@étofor@lbftzﬁd Si mdl arly to

e Exanpl e xce a e tenperatu e condenser was
kept at 90[e%WF€m§ﬁ§1 pnﬂﬁgmpr %Uﬁ%aﬁhgg ﬁabgﬂbf the raw materia

melting vessel, at 0 MPa to 0.01 MPa. 15 As a result, the
quality of t poI ycar nate  after 2 days of production as measur ed
was: the [[e plek b val ue; 0.01. Exanpl e 3
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conduct ed si arI ]té %W(he 1 except that neither a scrubber nor
a condenser %P

Then, the molten mixture was supplied continuously to a vertical
type agitation vessel equipped with a rectifying column with the inside
temperature maintained at 220°C and the inside pressure at 16,000 Pa (120

15 mmHg) to obtain the reaction mixture (1). Other conditions were
maintained similar to those of Example 4. The results are shown in the
Table 1.

Comparative Example 5

20 2, 2-bis(4-hydroxyphenyl)propane (BPA) and diphenyl carbonate
were charged at a ratio of 1 mole of the former to 1.02 mole of the latter into
a melting vessel equipped with an agitator, melted at 150 °C after the
atmosphere was replaced with nitrogen and transported to a raw material
storage vessel kept at 150C.

25 Then, the molten mixture was supplied continuously to a vertical
type agitation vessel equipped with a rectifying cohumn with the inside
temperature maintained at 220°C and the inside pressure at 13333 Pa (100
mmHg), while 5 x 107 equivalent as the metal of NPO and 1x 10+
equivalent as the nitrogen-containing basic compound of TMAH based on 1

30 mole of 2, 2-bis(4-hydroxyphenyl)propane were added contimuously. The
reaction was conducted by removing the produced phenol through the
rectifying column and the obtained reaction material was continuously
taken out using a gear pump to obtain the reaction mixture (1).

Then, the reaction mixture (1) was continuously supplied to a



pressure, of the gas phase of the raw material nelting vessel was not 30

controll ed. As a result, the quality of the polycarbonate after
2 days of production as neasured was: [n]; 0.35, andthebval ue; 2.32.
Further, in 10 days after the starting the operation, part of the vent
pi ping of the raw material melting vessel was clogged and the pressure
of the gas phase of the 71 66
raw material nelting vessel reached 0.1 MPa or higher while transporting
the raw mat eveaticdltppe apratingweosscbwitdl thedndide teeneeh uﬁ@nﬁmwmedmt eri al

mel ting vess bi p enyl ) propane
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t he inside shewhaen tige Tablethi ned at 220[err] C and the inside
pressure, at 13333 Pa (100 nmHg), while 5 x 10[err] equivalent as the
nmetal of sodium 15 phenoxide (hereinafter abbreviated as NPO and 1 x

10[ err] equi Eaiammpledkd t he. ni t rogen- cont ai ni ng basi ¢ conpound of

cont i nuousl y. The eatisSyedphony Deremrte (i) Sl pRRg L HebRtGuced
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[rerr]] vas b?i‘%‘???ﬁ%%fe;‘?” s"”‘. bed B Tecul 1. the reaction mxture.
(1) had a vi sdB8keofshemay qudwescharged at00cesind verical ned 2. 7
ppm of 25 TMAH hhatch reaction Vessel equlpped Wlth a rectifying column and an agitator,

15 and 5x 107 equivalent as the metal of NPO and 1 x 104 equivalent as the
nitrogen-containing basic compound of TMAH based on 1 mole of 2, 2-bis(4-
hydroxyphenyDpropane were added. The reaction was conducted by
heating up to 200°C while reducing the pressure to 30 mmHg over 0.5 hour,
and keeping this state for 1 hour to distill off most of the phenol. During

20 thisperiod, samples of the reaction mixture were collected successively.

Then, the temperature of the reaction mixture was elevated up to
270°C while reducing the pressure to 1 mmHg over 0.5 hour and the
reaction was continued further for 1 hour to obtain a polycarbonate having a
viscosity-average molecular weight of 15,300. 'The polycarbonate in the

25 molten state was extruded from the dice of a pelletizer to be palletized.

During the progress of the above reaction, samples of the reaction mixture
were collected successively. The results of the analysis of each of the
samples are shown in Table 2.

30 Comparative Example 6 ‘
2, 2-bis(4-hydroxyphenyl)propane (BPA) and diphenyl carbonate
were charged at a ratio of 1 mole of the former to 1.02 mole of the latter into
a melting vessel equipped with an agitator and melted at 150 °C after the
atmosphere was replaced with nitrogen.



The,reaction mxture (1). was then continuously supplied fo a vertical

type agitation vessel wth the inside tenperature nmaintained at 250[err]C
and ~ the inside pressure at 1333 Pa (10 nmHg), and the reaction was
conduct ed by renoving the produced phenol through a rectifying col um.
The 30 obtained reaction m xture was continuously taken out using a gear
punp. As a result, the reactfon mixture (2) had a

Vi scosi ty-average mol ecul ar wei ght of 6500 and contai ned 0.09 ppm TMAH.
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viscosity-average molecular weight of 15,300. The polycarbonate in the

15 molten state was extruded from the dice of a pelletizer to be palletized.

During the progress of the above reaction, samples of the reaction mixture

were collected successively. The results of the analysis of each of the

samples are shown in Table 2.

20 Example 11
115 parts by weight of diphenyl carbonate, 123 parts by weight of

bisphenol A and a catalyst solution obtained by dissolving 1.5 x 104 parts by
weight of bisphenol A disodium salt and 4.9 x 102parts by weight of .
tetramethylammonium hydroxide as ester interchange catalysts in 2.0 parts

25 by weight of phenol recycled from the melt polycondensation reaction,
containing 10 ppm of methylamine and 50 ppm of anisole, were charged into
a reaction vessel equipped with an agitator, a distillation column, a
condenser and an evacuation port, and melted at 140 “C after the
atmosphere was replaced with nitrogen. After agitating for 30 minutes, the

30 inside temperature was elevated up to 180°C while reducing the pressure to
100 Torr over 15 minutes to distill off the generated phenol. The inside
temperature was then elevated up to 200°C while reducing pressure
gradually to 50 Torr over 20 minutes while distilling phenol off Further,
the temperature and the pressure were changedto 220°C and 30 Torr,



2, 2-Dbis(4-hydroxyphenyl) propane (BPA) and di phenyl  carbonate wer e
charged at a ratio of 1 nole of the fornmer to 1.02 nole of the latter into
25 a nelting vessel equipped with an agitator, nelted at 150 [err]C after

t he at nosphere was replaced with nitrogen and transported to a raw
mat eri al storage vessel kept at 150[err]C Then, the nolten
m xture was supplied continuously to a vérti cal type agitation vessel

equi pped with a rectifying colum, with the inside 30 tenperature

Vl’rﬁl Int a:snedlgtthzﬁ(ﬂé@r@]@cbmrlbm alndsthén ws%zm;cg and 161513131‘ i’aflhéﬂ the mmHg),
eqlw Sal e?(]t a[s‘%?ﬁ%"fﬁ%ﬁ&éélﬁ %f@a@&%r@e%iﬁrﬂ 'E%‘Wg%@gl H?SXTMAI[%e[);sed on 1
nol e of 2, 2-bi s(4’fiyeim:nsi¢emdomy(>ﬁg @w&h@@w lgm

reacti on was ct ed t he ced ol ~through

68 rectd qch‘{zf m@)hlp eéi‘{ﬁsa{?ﬁggﬁ egﬁe@ﬁ @P&D’HM

conti nuouss y evaluatp k&ﬂuﬁé&wﬁm uﬁﬁg mi xture
(D). 3 (E’en the reaction mxture %vas con |nuou }t}ylé)guppl i ed

to a vertlcalValuem tde palymer meingHSo frat ur e

gﬁ::lnt ﬁ;nsgagt 1'on vvas We@ﬁ&@dmwmﬁé?ﬁmgﬁ t hr ough

the recting @veab.valheof25. Thesample dishootgive aivitpresdié ofwedlosdngitouous| y

t aken out usi punp. O her conditions were naintai ned simlar
to those of E@gr?%#ga%& results are shown in the Table 1. 10
Exanpl e 810 2 2- bi s(4- hydroxyphenyl ) propane (BPA) and di phenyl

car bonat e V\Brf fyarged at aratio of 1 nole ofthe forner to 1.02 nole
of the I attertaiaple a nelting vessel equipped with an agitator, nelted

ﬁ aﬁggoﬁ;{j]tc aft(ragv‘%/id@rﬁé a %th%r)a vesﬂlé%cfdfg}é%I'It}}}xg%Iﬁ%50([1 rr |
Then, the noit ﬁ@ﬁ m@gmnghmceat@@ﬂgﬂﬁmw ethylsmineal Asa type
05217, vesee ety G ek bl i o,

(100 15 andtheb val e sample did not give an impression of
yellowing to the naked eye.

Example 13
The same process was employed as that of the Example 11 except
20 that the recycled phenol used contained 15 ppm of anisole. As a result, the
intrinsic viscosity ( 7 sp/C) of the obtained polymer was 0.49 dVg, and the b
value was 2.7. The sample did not give an impression of yellowing to the
naked eye.

25 Comparative Example 7
' The same process was employed as that of the Example 11 except
that the recycled phenol used contained 150 ppm of trimethylamine and
2,000 ppm of anisole.  As a result, the intrinsic viscosity (7 sp/C) of the
obtained polymer was 0.45 d/g, and the b value was 3.1, The sample gave
30 astrong impression of yellowing to the naked eye.

Comparative Example 8
The same process was employed as that of the Example 11 except
that the recycled phenol used contained 0.5 ppm of trimethylamine and 0.1



20 mmHg), while 5 x 10[err] equival ent as the netal  of NPO and 5 x 10[ err]
equi val ent as the nitrogen-containing basic conpound of TMAH based on 1
nol e of 2, 2-bis(4-hydroxyphenyl)propane were added continuously. The
reacti on was conducted by renoving the produced phenol through the
rectifying colum and the obtai ned reactlon mat eri al was continuously 25
taken out using a gear punp to obtain t hé4reaction mixture (D).

Them the reaction mxture (1) was continuously supplied to a verti cal

type agitati ppmefsanisold. t AY deesulls tlu!emtemsw\asomsﬁylm spi@iofete sbtained

245[err] C and he |n5| sur g, at 33 Pa nd the reaction
vvas[ ] cond Mﬁﬁ% q”rﬁﬁﬂjﬁrlb dv %?né—:ﬁol %gé%ﬁe hp%g

colum. 30 Thﬁlmbg@bﬁ@ﬁyé]ﬁfw]hg@ﬁtmﬁgké@ey@) was conti nuousl y taken out

using a gear punp. O her conditions were maintained simlar to those of
Exampl e The results are shown in the Table 1. Exampl e 9

69 Exam I s(4- hydr oxyphenyl ) propane (BPA) and di phenyl
carbonate5 ﬁlezlgrged at aratlo of 1 nole of the former to 1.02 nole
of the latter |nto(PuI'.lﬁcat1mD DRC\RREd toebl)i pped with an agitator, nelted

at 150 [err] e ace n and
transported E%?i%% tﬁﬁPQUﬁgpﬁ%gqgggﬁggr §¥§ﬂ ep Vgg&?%g%%gfgﬁ
Then, the nolihdustriat guade miene was! adddad]gﬂﬁ}g ofwhy&ﬂotahte ﬁnmﬁe by flowa  type
agitation ve recti y,ﬁ t I nsli
tgrrperature ﬁ%ﬂe@”@i%% (ilﬁ" ¥ %ﬁcﬁm%ﬁm fg%‘é gt pa
(1 (1)([30 ] 1})(5“‘]@)0@%1‘ Béhoury wiﬂi letz}tm@ﬂu Mg giikhae vtrétﬁodméﬁtraﬁd %ﬂP&f @_ﬁ}@ma X

err e LV, n ni onpoun 0}
based on 1 Higsthe ghginal yofimae %9%&;%@@%%@5%@ PSR
conti nuousl y .evifBrator anfl $R6H b&iled'B a%%@ﬂﬁéﬁtﬁh%@d
phenol through the re tlng CQ e .obt |ned reaction materia
was cont i nuodgMVgcuum. t Egaasaé§dvﬁdﬂﬁ 5ilof agrtaneanddheeact i on
m xture (1). ] uously
supplied to aseﬁltlonv\yg.rsp I'ca type agi%tgétj e%geﬁtﬁwi%iﬁﬁﬁnﬁ%@%
t enper at ut® rstwrongly aedicaation exchange resin and then through a column packed

with 1 kg of an OH type strongly basic anion exchange resin.

The obtaimned DPC sohution after addition of 100 g of an activated
carbon was boiled for 30 minutes under a nitrogen flow. After cooling, the
solvent was distilled off by a vacuum evaporator. The obtained DPC was

20 fractionated using an Auldershow type full automatic precise distillation
device having a theoretical plate number of 10 at a reduced pressure of 100
mm Hg to collect a mam fraction by removing each 10 volume % of the front
and rear fractions. The impurities contained in the raw material and
purified DPC's are shown in Tables 3and 4. InTable 4, (Comp.) means

25 comparative example.

IJ

Examples 15 to 19 and Comparative Examples 9 to 11

228 parts by weight of bisphenol A (BPA), 220 parts by weight of a
prescribed DPC and prescribed amounts of the ester interchange catalysts

30 were charged in a reaction vessel equipped with an agitating device, a

rectifying column, and a pressure reduction device, and melted at 140°C
after the atmosphere was replaced with nitrogen. After agitating for 30
minutes, the inside temperature was elevated to 180°C and the reaction was
conducted under the inside pressure of 100 mmHg for 30 minutes, distilling



270[err]C and the inside pressure at 2,000 Pa (15 nmHg),, and the reaction

was conduct ed by further supplylng 1 x 10[err] eqU|vaIent as the

ni t rogen-cont ai ni ng basi ¢ conmpound of TMAH based on 1 nol e of 2,

2-bi s(4- 20 hydroxyphenyl)propane continuously and renoving the produced
phenol t hrough a rectifying colum. The obtai ned reaction m xture (2)
was continuously taken out using a ge%tr punp. O her conditions were
mai nt-ai ned simlar to those of Exanple The results are shownin the
Table 1. 25 the hem)lﬁﬁ‘larrpl e 2 The pol yreri zati on was
conducted to obt ai car. ate Si mI 4 except
that 5 x 10[err], g%fggip 1 wwaﬁeevam%&ﬁcsw%ﬁ%@?@?m
equi val ent ashp U‘trﬁﬁl-%ﬁﬁve@ 30afaues distikeg tNABheROFoff
conti nuously ad d on % bi s(4-

hydr oxypheny!® tbﬂéempﬁﬁamaadpressuremepar ative

Exanpl e 3 egraduaﬂychdi%edjﬁdm'éﬂ%ﬁﬂﬁﬁfg%%%@%écﬁoﬁ%

pol ycar bonat

simlarly tocohduetedfurthes fan@®minutesturiler the samei contiionsas ﬂﬁnem&cmxm of

TN ver o ot Rt i SHAERA I Tob b B R OB el TR

hydr oxyphenyl@mmpalnﬂ'eﬂﬁbpremmet@%@él ahdvid rnm Mghthentup t(5‘)60’“C and 1

and’di pheny! TiTEEnaknall, the polyenndensdhich of éleréﬁyox 12 oy fB .
to 1.02 npj e a270ME whild simi hhgpomon@oﬂme épﬁﬁmeaeawmqﬁ |

11 ogen’ ana o tofh%aée”ﬁm,ua”ﬁéfmf‘e@% Homtﬁ the sndlaadlar wesght ot wir

150[err] C. yeached 15,300 48825, 1goe mol ten mi xture was supplied conti nuousl y
to a vertical pe.agitation vessel _equipped with a rectifying_colum
with the inside Afé the completion of the polymerization, the concentration of OH

group was measured and the terminal groups were blocked by using o-

15 methoxycarbonylphenyl phenylcarbonate. The o-methoxyphenyl
phenylcarbonate was used in an equi-molar amount to that of the termimal
OHgroups. Then 1.75 x 104 parts weight (3 x 104 equivalent/1 mol of
BPA) of dodecylbenzene sulfonic acid tetrabutylphophonium salt was added
tomactivate the catalysts. In the case when the amount of sodium catalyst

20 was changed, three times the amount in mole was used for the inactivation.

The physical properties such as intrinsic viscosity, hue, transparency
‘and flowing property of the polymers at the completion of the
polycondensation are shown in the following Tables 5 and 6.

As shown in the above results, if the amounts of the impurities

25 exceed the prescribed ranges, the b value exceeds 7.0 so that the polymers
are no longer applicable touse. Ifthe amounts of the impurities exceed the
prescribed ranges the transparency was also reduced to an 80 % level.

Examples 22, 23 and Comparative Example 12

30 Into a 1 L separable flask (equipped with an agitating blade, a
distillation column and a vent for reducing pressure) made of SUS 316
stainless alloy having, as basic components, 66.6 weight % of iron, 12.4
weight % of nickel and 16.6 weight % of chromium, and comprising niobium
and vanadium in the amounts shown in the following Table 7, 22831g(10



t enper at.ure nmai ntained at 220[err] C and the inside pressure at 16, 000 Pa
(120 15 mHg) to obtain the reaction mxture (1). G her conditions were
mai ntained simlar to those of Exanple 4. The results are shown in the
Tabl e 1. Conpar ati ve Exanple 5 20 2,

2- bi s(4- hydroxyphenyl ) propane (BPA) and di phenyl carbonate wer e
charged at a ratio of 1 nole of the form8¢ to 1.02 nole .of the latter into
a nelting vessel equipped with an agitator, nelted at 150 [err]C after the

at nospher e \/Va:ﬂo{?p{bisfhimgtm 29493y m@mlé)fgﬁﬂ@ﬁm@w,wdﬁﬁt regi 3/; 3
storage vessel. kept a r] G n, e en mxtu
suppl iged cont @FBP@EPGE?AQ?&E[XIO7W@@§{@M@%MOI§% pped wi i”C]Z
a rectifying lgeirggide j '@Qta];{s ! RERESIRSRANBicHER ﬁg&? err
and the insidé presg\g!rlkmgm%gd% ?Pa ( Ot(S)’ mﬂ—lg)ﬁlc%: egg X, gi erri
equi val ent a ﬁéemvaﬁhe%o rWere chargedungler a dustfree speditioagorstart
ni t r ogen- coON{RALRL : ' of ,
21 bi S(4- hydr §§$§E§W@%aﬁ@%@@%&%2@@%%@fi’l‘%ﬁt on ves
duct ed by coBm 100cmcHg fmhEhotir, thHeadistille T g colum

g(rjlg ;J(r:\eeobt)alti d, ' | al conmlrr\mgmgl . t kgn ut using a
gear punp to*d Qraﬁeﬁﬁgkggfggg?@naﬂfiﬁqlgupﬁgﬁr% mhinutes, t%?ﬁ'@ﬁ&lqrhe
reaction mi xtmigu Mﬁaﬂ@ptabﬂmcﬂbuﬂg&r 30 ppifsl fdr@(ﬁm_'mtltes, then a%t 260vETti cal
t itati ] t 1.NS] t enper at ur e | I ned, a
2)7/8[ee??i Caalnéﬂn }d‘éﬁiﬁﬁg{ﬁé&%@%@@m&guﬁqﬁ@yg@%vpiﬁgEgom)pimg@ Yhe reaction
was apndustilegidey renovi ng the produced phenol through aI rect ikfyi ng
col um The obtai ned reactjon mxture ) s continuously taken out
using a gear 5 pu .nﬁ%éheselae@mc{nmmpéémﬁﬁmemmpwd@tt h(ige of
EXx l e 4. X éggqg.‘l ' %bgiﬁ .
2, arZer?s(4- h?ggg%éxll pr,o%a(gg (B A?hgtr}]%? I'p €§®E8%$?o?gggé%re
charged at areaﬁtmwhemtimmtrmsnmwtmfth@mbfw te xefsin readhedt er into

approximately 0.35. The obtained polymer was taken out under a dust-free

15 condition.
The number of foreigri materials in the obtained polymer was
counted by the above mentioned method. The obtained results are shown
m the Table 7.

20 Example 24 .

The whole inside surface of a 1 L separable flask made of a SUS 316
having, as basis components, 61.9 weight % of iron, 10.1 weight % of nickel
and 17.4 weight % of chromium, was polished with a buff #300), and
degreased with heptane. The flask was heated at 330°C for 62 hours in air.

25 Aresult of the Auger electron spectroscopic analysis of a similarly treated
test piece for analysis (test piece having a diameter of 10 mm and a
thickness of 1 mm) is shown in Figure 1.  As a result of the measurement, it
was found that the surface oxide film layer having a thickness of 45 nm
consisting mainly of iron oxide was formed on the surface.

30 To the reaction facilities using the above flask as a polymerization
vessel equipped with a 20 cm long distillation column and a 50 cm long air
cooling type condenser, and an agitation blade made of the same material
similarly treated, 228.31 g (1.0 mole) of bisphenol A, 224.93 g (1.05 mole) of
diphenyl carbonate, and 1.0 x 106 mole of sodium salt of phenol and 1.0 x 10



a nelting vessel equipped with an agitator and nelted at, 150 [err] C after

t he at nosphere was replaced with nitrogen 100 kg ofthe
nolten m xed |iquid was charged at once in a vertical type batch
reacti on vessel equipped with a rectifying colum and an agitator, 15 and 5
x 10[err] equivalent as the nmetal of NPO_and 1 x 10[err] equivalent as the
ni trogen-cont ai ni ng basi ¢ conpound of TMAH based on 1 nole of 2, 2-bis(4-
hydr oxyphenyl ) propane were added. The reacti on was conducted by

heating up t & molgjoftetramethylanmmonningcetate pveareshaegad theén meledater 0. 5
hour , a epi IS for . l-hour,to distill off of .1 he
phgnol . Duri %&%‘%@b@%W%@%%ﬁ@%@?ﬁW%mﬁm

col l ected su ouetwhile distilling the ardrhetic teanepaind celdythact i on
m xture was el evat ednup-t 270l err] C whi |l e reduci he presSure_to 1
mHg over 0. SCATHH ((gknd mher’ @éﬁé&@w%@mlﬂ@g@@&@r Fﬁ@?pr ) ur to
obtai n a ppl feed®afiatteday 240G under 30 $eRFE BrBEhdagesah %gbﬁ%t%b@t of

15, 300. Thepol ycar hona inthe 25 nolten state was. extrude romthe dice
of a pell eti?éldeiﬁg gl 3@mmutes. puring the progress of the above

reaction, sanples : ' I3 i vel y.
The results (r)r}) thqulr?ta_9%@%&9??%&%@26@0(3?@%Fg?%%%ﬁgam ey2.
30 Conpar at iand theaeattiorswas completed wikn thehinsimsibyibcositpfrefofither opane
(BPA) and di r t [ t rat i Jmol e of the
former to 1. @@Bﬁrxﬁ%’%&%ﬁﬁg‘@%tK%HWSB%&@%R&@W%Q@W éﬁ}i pped with
an ﬁgi tatiyr dichlomhetirines andohé amougt af ther gdliseate foreagmm mbﬁaﬁmmn' dl aced
wi th nitrogee . .

100 kg of t he N St SRS TGS e s Asaresulh the amount af thegel statai

type batch r éeigromatesslewsrRinmpesr kg laf the golyhderl ng col um and an

agi tator, and 5 x 10[err] equivalent as the netal of NPO and 1 x

10[ err] equivalent as the ni t rogen-cont ai ni ng basi ¢ conmpound of TMAH
based on 1 le25 2-bis(4- 5 hydroxyphenyl)propane were added. The

reacti on was conducted by heating up to 200[err] C while reducing the
pressure o 100 mwﬁglﬁ«ﬁ@pamlﬂeﬂaak(buf?pohshﬁdrandj egreasad doadeof SHS PiGessur e

to 30 Mg ouphilAQIthaE uledi thE E2fhple 24, was treated in refluxing 3 % aquecus

nitric acid solution for 2 hours, washed with water, then dried and heated at
300°C for 24 hoursin air. As a result of the Auger electron spectroscopic
analysis of a similarly treated test piece for analysis, it was found that the

20 surface oxide film layer formed consisted of mainly iron oxide and chromium
o;gide, the thickness being 21 nm.

Polymerization was conducted in the same way as in the Example

24, using the flask as the polymerization vessel to measure the gel state
foreign materials. As a result, the amount of the gel state foreign materials

25 was 11 mg per 1 kg ofthe polymer.

Example 26
A1 L separable flask (buff-polished and degreased) made of SUS 304
similar to that used in the Example 24 was heated at 500°C for 1 hoursin
30 air. Asmilarly treated test piece for analysis was subjected to the Auger
electron spectroscopic analysis. The oxide film layer formed having a
thickness of approximately 100 nm consisted mainly of iron oxide.
Polymerization was conducted similarly to the Example 24, using
the flask as the polymerization vessel to measure the amount of the gel state



keeping this state or 1 hour to distill off nost of the phenol. During this
period, sanples of the reaction m xture were collected successively. 10
Then, the tenperature of the reaction mxture was el evated up to

270[err]C whil e reducing the pressure to 10 nmHg over 0.5 hour, then

further reducing the pressure to 1 nnfg over another 0.5 hour and the
reaction was continued further for I8hour to obtain a polycarbonate
havi ng a " viscosity-average nol ecul ar wei ght of 15, 300. The

pol ycar bonat ébxrelgmb hﬁtéﬂalgmlAmregxm &mamoemth nﬁtimgéltstatftfhmh 1gngfateﬁag
peIIetlzer to et During the progress of the above

reacti on, %}5 lﬁgé’ﬁé}e‘?ﬁﬂlym%& ure were col | ected successively
The results of t he anal ysis of each of the sanpl es are shown in Table

2. 20 Exanpl 15 parts by wei ght of diphenyl carbonate,
123 parts by %BW%VeExanml%béenol A and a catal yst solution obtained by

and 4. 9 x50} err) 1%?%*%%32? affRlifid Snd BpeRased) mAdePIUISIIE T
ester i nter clsimyar tathatyised in eEhample&%asuse ot enyprestoientecycl ed
f h | t

o e, e GRG0 AR iR AN AR S ey ..
equi pped wi t fomanaygsisat evas fourdd $hat thet hicknest ofithe sarface fdlonkdgeserasédnd an

evacuation port, and nelted at 140 [err]C after the at nosphere was
repl aced V\ntﬁnﬂltrogen After agitating for 30 mnutes, the 30 inside

tenperat ufg was el @m@maubnﬁma@@d@m lthe®< le4easiiee t o
100 Torr over,1 |st| lI offthe ener at heng The j nsj de
t enper at ur e &B@ﬁaﬁ?é rq% geﬁ%&ﬁl&% the gelsta
gradual |y to f5RighPhiats aMgIs ZMﬁéhﬁstH@aﬂr@uﬁtéftﬂéZ%élgtﬁB% grPfiatbeplsher
the tenperature and th ﬁiﬁg a{ re changed to O[err]C and 30 Torr,

73 thel’W@f&f&gM EPeYIMEeInd then up to 270[err] C and 10 Torr.

Finaly the reacti on was conducted at 270[err]C under 1 Torr for 2
hour s. The intrinsic viscosity ([err]sp/C of the obtained
pol ymer meEsur ed at 20[err]Cin nethylene chloride was 0.49 dl/g. The

hue of the PEHELrHRR Example 14

A 1L separable flask (buff-polished and degreased) made of SUS 304
similar to that used in the Example 24 was heated at 300°C for 1 hours in
air. Asaresult of the Auger electron spectroscopic analysis of the similarly

20 treated test piece for analysis, it was found that the thickness of the surface
film layer was 15 nm.

Polymerization was conducted similarly to the Example 24, using
the flask as the polymerization vessel to measure the amount of the gel state
foreign materials. As a result, the amount of the gel state foreign materials

25 was 65 mg per 1 kg of the polymer.,

Examples 27-1 to 3 and Comparative Examples 15-1to 3
In the production of a polycarbonate using polymerization facilities

composed of a SUS 316 made melting vessel having an inner volume of 3 L.
30 equipped with an agitator, a first and a second two vertical reaction vessels

each made of SUS 316, having an inner volume of 1 L. and equipped with a

rectifying column and an agitator, and a horizontal type single axial reaction

vessel which are all connected to each other by gear pumps, 2, 2-bis(4-

hydroxypheny)propane (BPA) and diphenyl carbonate (DPC) purified in the



5 evaluated, by injection nolding a 3 mmthick plate and measuring the b
val ue indicating the yell owness of the polyner using Col orand Col or
Difference Meter ND- 100 1DP made by Ni ppon Denshoku Kogyo, KK to gi ve
a b value of 2.5. The sanple did not give an inpression of yellowing to

t he naked eye. 10 Exampl e 12 The sanme process was

enpl oyed as that of the Exanple 11 excep’t’9 that the recycled phenol
used contained 20 ppmof trinmethylamne. As a result, the intrinsic

vi scosi ty ([@baa]mphll@wefed‘lmge@aaamaﬂopﬁlm@éoﬁ&%ﬂrﬁ@r%/lg)%h@le(ﬁhd the b
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(For i1 "< o) thbHistoesbealmmadiorovesset iagi st sha side tpmpematirmof 220G, val ue

haked Zyeghe‘z‘?agpmhﬁplg‘?@? ?’3%3%@" f@mmﬁ i e L S .
enpl oyed as elmnemro ¥aOBamng m@entasthdmﬁagenmtaﬂ@baﬁuenol used
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0.45 dl /g, aB&IAnw}hchWenedmelvédina'ﬁlgh@ﬁmi’ heaylewdR @d(ﬁdMS@lﬁﬁbﬁSSl on

ant pr ocess R %&q%wﬁ%&%&%@bsmdumm the

recycl ed gphe hen@isth@o ool fhilé Shpling s rz@pwh&w'jv
[ LR W TR derea%o A htontal, and the reachon mAtenal wed sapplied - O
contmuously to the second reaction vessel by a gear pump.

The degrees of polymerization; the viscosity-average molecular
weights, and the amounts of TMAH of the samples taken out were

15 measured similarly to the Example 4.

' The reaction of the reaction material was continued in the second
vertical reaction vessel kept at the inner temperature of 250°C and the inner
pressure of 10 mmHg by removing the produced phenol through the
rectifying column, while sampling as appropriate from the obtained reaction

20 material, and the reaction material was supplied continuously to the
horizontal type reaction vessel by a gear pump.

The degrees of polymerization; the viscosity-average molecular
weights, and the amounts of TMAH of the samples taken out were
measured similarly to the Example 4. .

25 - Then the polymerization of the reaction material was continued in
the horizontal type single axial reaction vessel with the inner temperature
kept at 270°C and the inner pressure at 1 mm Hg, removing the produced
phenol through the rectifying column for progressing the polymerization to
continuously obtain the polycarbonate having a viscosity-average molecular

30 weightof 15,300. The molten state polycarbonate was taken out by a gear
pump, extruded from a dice of a pelletizer to be pelletized.

The conditions and results are shown in Table 8.

It is to be noted that, among the results in the Tables 8 to 10, the
values of the hue shown in brackets in the Examples 27 and 28 are those at




polymer was 0.48 dl/g, and the b value was 3.2. The sanple gave a strong

| npression of yellowing to the naked eye. 5 Exarrpl e 14

(Purification of DPC. DPC 1 to 11) To 1 kg of DPC purchased from Bayer
Co., Ltd. dissolvedin a 5 L of an i ndustrial grade xyl ene was added 20
g of a hydrotal cite made by Kyowa Chem cal, KK to be nmade contact with
each other under a nitrogen flow at 10 E@O[err]C for 5 hours with
agitation The m xture was concentrated to be one third of the original

vol une by di é?d:hﬂamﬁtéﬂthe&tdrt@ﬁth@éﬁembﬁ \&hﬂ@ﬁh@lvalues neVaP] e@nd then

was_t hen_dried n cuum The

cooled by ice to precipitat |
obt ai ned’ DPCARKRATHRT fm@%cwpa&mﬁmle 4 and aftesards athe
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cation exchaﬁhaﬁgrz%%g angﬁtchen %&%h a co rr% pacE@gﬁOﬂSﬁ%t}l{Ekg of an

OH type stro @PeratIon. exchange resin The obt ai ned DPC
sol ution agter addition of 100 g of an activated carbon was boil ed for
30 minutes under a nitrogen flow After cooling, the sol vent was

distilled of EiampleZ&uum evapor at or The obt ai ned DPC was 20 fractionated

usi ng anAul der showat f ul tOITBL Ci d| still at I.on
having a theoretic |ﬁ§f§h (-P}}ﬁﬂ?x {he%@ W%fﬁ%%de
mHg to col | emdenanmtm etic meésmré \dlﬂﬂlﬁimha Yped witieaf r ont
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pressure 16f and theapalyses s@recamiedsouty sistiladly to the Example 27-1. The
results are shown in Table 8.

Comparative Example 16-1
The components of the SUS 816 of the reaction facility used in the
20 Example 27 were the same as those in the Comparative Example 12 and
their basic composition was ; Fe, 66.6 weight %, Ni, 12.4 weight % and Cr,
16.6 weight %; and the contents of Nb and V, 10 ppm orless. Using this
reaction facility, the reaction in the Example 27-1 was continued for 7 days,
and the samples taken at 1st, 3rd and 7th days were examined for the
25 numbers of the foreign materials per 10 g of polycarbonate. Also, the
amounts of the gel state foreign materials (the weight of the foreign
materials (mg) per 1 kg of the polycarbonate) described iri the Example 24,
were measured,
The catalyst solution applied was prepared using an industrial grade
30 pure phenol (anisole and trimethylamine contents not detected by GC or an
ion chromatography; 0.1 ppm orless). The results are shown in Table 9.

Example 29-1
The reaction was conducted in the same way as was conducted in



the produced phenol off. Then, the inside tenperature was

el evated to 200[err]C, whil e reduci ng the pressure gradually to 50
nmHg over 30 minutes, distilling the phenol off to progress the
reaction Further the tenperature and pressure were 5 gradually changed to
220[err] C and 30 nmmHg where the reaction was conducted further for 30
m nut es under the sanme conditions.. The Beaction was further continued
by repeating the same procedure changi ng the tenperature the pressure

240 C{p8 ;m?ﬁ% {ﬁﬂﬁg RAEHR Ficitaes
E(r)\e gol[gr:z)]ndensatlo of t]ﬁ 3£@ ycaSb%%)@nate \{/)\gs con |&:'1Sued 10 dﬁ%@zgo es:,c{; 3
@) pprasaneVi BBk i ght.

whi | e sanpl i 2§ whidhi
The pol ycondeps Qaﬁé’%fnﬂgﬂ [H};&? 440 1:%@{8 reached
15, 300 and ZPPUi'L bf S’J er % conpl e |onlwar¥ e po yrrerl zati on,

t he concentration of OH group was neasured and the term nal groups were
bl ocked by u .ﬁnOI omet hoxycar bonyl phenyl phenyl car bonate. The
O et hoxy i@" 'ényl carbonate was used in an equi-nolar amount to

tlgflt 0}‘ t he telrm ndy trea théMon%eﬂméshé llt%ie@rdem ((jB X
err] equiva e e su ci
tetrabutyﬂph@ﬁﬁgﬁ% ‘gﬁﬁhev@%@@kegg %“ﬁ%ﬁ 4%%%%%@31%&@@ n the
case when t No oA iaén 58b ekt GAde erC TERREkhe Bbednk | Mes the

amount in nole was used tor the_ inactivation tc]ﬁ physi cal

properties s@@hﬁg&ith@W%@@%@@&@Wﬁlﬁﬁ@m@%‘é‘ﬁﬁdmr e SYRE 1 owi ng
Chonn i 1 fhe Sofftiotieiurfhe EagpifieRodt.| oThedbtathed regfiRs KO CRATRM tRE, °

results, if tPablaBounts of the |rrpur|t|es 25 exceed the prescribed ranges,.

the b value exceeds 7.0 so that the polyners are no | onger applicable
to use. If the anmounts of the inpurities exceed the prescri bed ranges
t he transparéhnnpw&ﬁﬁﬂfhamqﬁm&@& to an 80 %l evel . Exanpl es 22,23 and

Conpar ati ve Exarrpl

e oL Ve e U o oS R RS R T

ggegsur e) ﬁmyovfnﬂtﬁeﬂyﬁample M, ahemmlwmm%mmwm@dﬁ?poo/nept s,
wei g b 0 on . we of ni an o)
chroni um and”t‘i%ﬁ QQPQH?% &htéﬁm%% 811%31 hown in

the fol | ow n%bf@%ﬁr@sul?@&eﬁ’shﬂvﬁhﬂlehble 9.

Example 30-1

20 Using the catalyst solution prepared in the Example 28, the reaction
and the analysis were conducted similarly to the Example 29-1. The
obtained results are shown in the Table 9.

Example 30-2
25 Using the catalyst solution prepared in the Example 28, the reaction
and the analysis were conducted similarly to the Example 29-2. The
obtained results are shown in the Table 9.
From the results of the above Examples, it can be understood that
the generation of he foreign materials can be suppressed by the selection of
30 the material quality and the formation of the surface oxide layer, that the
suppression of the foreign materials, especially for a long period of continued
reaction, can be achieved by use of "the suppression of the impurities in
DPC" together with "the selection of the material quality of the reaction
facilities” and "the formation of the surface oxide layer”, and that, though the



76 . . ol e) of hisphenol A 224.93 g (1.05 nole) of di phenyl carbonate,
and di sodium salt of bisphenol A (1 x 10[err] nole) and

t et ranmet hyl ammoni um hydroxide (1 x 10[err] nole) as catalysts, from
all of which foreign materials had been renoved beforehand, were
charged under a dust-free condition to start 5 the ester mterchange
reaction. Ater nmelting at 200[err]C, th&reaction was conduct ed under
100 mmHg for 1 hour, renoving the distilled phenol off. After being

kept at 220[eﬁemfmhdmta}ﬁsnmhmm&mermmasasaﬁ©&mas m xture

was kept at 240[err unde 0 for, 30 utes 260 [err]C
under 10 nrﬂ—@"ﬁegfpe@%&rﬂ aﬁ@%ﬁ d}lﬁgg tﬂggﬂ%gelay 10

distillation Further, the pol ycondensation ofthe pol yner was

progressed atﬁ §80£err]c under 1 nmHg or less for another about one
hour to conp plea3] reaction when the intrinsic viscosity ofthe

pol ycar borsate r SR RS Bss: SWh (?%tcfltﬁeguﬁéspﬂéifcé‘g@he%d pol ymer

was taken out under a dust ree nunmber of

forei gn mat eitransporting pping diveatly beforg aﬂ‘avwmtenalmehﬂngmgsbl/whhﬂnlalbove

Beampl o 24 Supply A B6wARh ARt AR iR R fo eyl BEuePRLC. 1) 0\

made of a SUsndtifg vessdlavaswitrogenigas) thednmaevehiciy Wik Demsinghitte)mof i ron
10. 1 weight % |cke

with a buff T Wy theﬂﬁ@&é&%ﬁi? o Rﬁlﬁq(ﬁpgégalu%é e u¥m1saé\éifed/£tst|}ﬁzgte 24 at
:5),325; (r)]sccziooc ?Wegﬁgﬂiwflrmwomazemn%égrl re%?felath@ mﬁ% ie aI Si s
(Eest o oon FaSray et saing veas! frasateled at OV aB<L05 Mﬁa,m%p i
tshgwgulrpac:agox?rdély ls(ﬁl Hir%‘?:ln g ;?EIECEHGSS %%Olﬁldlﬁhe IS fngt
mai nly of i rﬁﬁl&ﬁd@é %ﬁam pmssobedratloofrbmoleofﬂmct i on
facilities u 1% (3?&&@«13 rﬁlth‘h‘\‘(ﬁ?%B}’g% qglp@a%]gggﬁw pped

with a 20 cm on co I ng type

condenserl5 aaglta I’a@ndﬂtle obtaimestmottenanivediuad, raibem‘x)mpleﬁe meltirg, wdsar | y
e 220t ol L e R AR P 0 00 U o
x 10- Then the reaction and analysis were conducted similarly to the
- HExample4. The obtained results of the kinds of the used DPC, the
conditions of the first and second vertical reaction vessels, the viscosity-
20 average molecular weights and the TMAH contents of the reaction
materials (1) and (2) and the phys1cal properties of the polymers, are shown
in Table 10.
The above reaction facilities have the same material quality as that
of the Example 22, being made of SUS 316 containing Nb, 100 ppm and V,
25 600ppm. The catalysts were added as a high purity phenol solution.

Comparative Example 17-1
The reaction and analysis were carried out similarly to the Example
31-1 employing the reaction conditions described in the Table 10. The
30 obtained results are shown in the Table 10.

Comparative Example 17-2
The reaction and analysis were carried out similarly to the Example
31-1 except that a condenser was not installed and the pressure of the gas



77 [err] nole of tetranethyl ammoni um acetate were charged, then nelted
at 200[err] C. The reaction was conducted by reduci ng the pressure to
100 nmHg for 1 hour while distilling the aromatic hydroxy conpound
produced by the reaction off Further, the reaction was continued at
220[err]C under 30 mHg 5 for 30 mnutes, at 240[err] C under 30 mrHg for
30 mnutes and then at 260[err]C ungdg&r 30 mmHg for 30 m nutes.

The reaction was continued at 260[err] C under 1.0 nmHg for 3 hours,

and t he reactplaRewiss Seneididdwh Reaih tCapdl of t he
pol ymer reached 0.45. Al of the ?t}fg nedg%g?é}ﬂrrer wasgﬁg@ss vergékﬂély

di chl or met hane, andt he anount of the gel state foreign materials contained
in the soluti B gpasured. As a result, the anount of the gel state
foreign material s was 9 mg per 1 kg of the pol ymer. Exanpl e 25 15

A 1 L separable fl dhe ¢dial nemtasapt@pdle@wmg@helmﬂﬁ)mpafédﬁrﬁtlﬁ

simlar to.t ) streatedln refl.uxi ng aqueous
nitric acid 2% @%%?@%%%ﬁ%@ﬁv% #’HP‘I%EV L €heat ed
at 300[®xamp1e031 24 ’h‘haobtame@resulmmmmﬁh‘e'rélﬂemger el ectron

spectroscopi c analysis of a simlarly treated test piece for analysis,
it was found that the 20 surface oxide filmlayer formed consisted of
mai nly iron @stzggpkrBi-8hrom um oxi de, the thickness being 21 nm

Pol t duct.ed th t he Ex I
usi %f{héafiszk“ﬁsz’” Setiant st wese eirics v ssmnlarbio tho Erxeraple
forelan R e1ab il heehenbl @@@g@%ﬁhﬁ%@@m@ﬁgﬁe@ﬁn

materials 25 was Iy per,

yner
1 L separ abl é’lfmagfapbmnorg erasug,ehmmmmfxgm kayey. rr"a‘heo tasedramdts are
simlar tot %ﬁ%k a[HIk? (Exarrple 24 was heated at 500[err]C for 1 hours
in 30 air. S|m arly treat’'ed test piece for analysis was subjected to

t he Auger el ectron spectroscopi ¢ analysis. The oxide filmlayer fornmed

having a t hi ckness of approximately 100 nm consisted mainly of iron
oxi de.

r-q

A



Pol

merization was conducted simlarly to the Exanple 24,

usi ng t he

flask as the pol yneri zation vessel to measure the anmount of the gel state
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30
vessel s
equi pped with a

type single axial
by gear punps, 2,

.equipped with

car bonat e (DPC) pur|

an agitator,

a first and a second two yertical
each made of SUS 316, having an inner vol ume of 1 L and

rectifying colum and an agitator,
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2- bis(4-
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vessel whBZh are al
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reaction
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kept at 270[err]C and the inner pressure at 1 nm Hg,
t hrough the rectlfylng col um for

phenol

renpvi ng the produced
progressing the polynerization to

continuously obtain the polycarbonate having a viscosity-average nol ecul ar
30 weight of 15,300. The nolten state pol ycarbonate was taken out by a
extruded froma dice of agpelletizer to be pelletized.

gear punp,

The conditions and results are shown in Tabl e 8.

no—the resu

noted that, a

ts

hue shown in br
80 7t h dg
Exanpl e 27

S

égket§

~t g
fiterw

int

& he

he

Start of t he operation,
qus

It is to be

in the Tables 8 to 10, the val ues of the

Exanpl es 27 and 28 are those at

while the values in the
and in the Conparative Exanple 15 and

afterwards ot heg, g t han|&he above are the val ues of stable sanples taken
24 hours after : o stiprf of the operation 5 Exanpl e 28
3 L of the phery gererated—{ n the above pol ynerization was distilled
under an at mospikric pressur e by a distillation apparatus equi pped with a
30 cm wi der dijstig | at+on c@l um to obtain 2 L of a main fraction by 10
removing 0.5 L gg;ﬁhe frontZiraction The phenol obtained bad an anisole
content of 50 p@mznd|a trhﬁvthylanlne content of 10 ppm 2 X
10[err] parts ﬁA,- ié1t of{ NaOH and 9.1 parts by wei ght of TMAH was
di ssolved in t above—pherol to nake 1 x 10[err] parts by weight of a
cat al yst sol uti%] Usi h§ thggsat al yst solution, the reaction was conducted
15 and the analdyses yere |c&fried out, simlarly to the Exanple 27-1. The
results are sho®h jn Table 3 Conparative Exanple 16-1
The conponents g’éhg SUS |6 of the reaction facility used in the 20
Exanpl e 27 mereg;ﬁ? same gs hose in the Conparative Exanple 12 and
t heir basic coffposTtTpn 571 Fe, 66.6 weight % N, 12.4 weight % and Cr,
16.6 weight % |and thancongfwts of Nb andV, 10ppm orless. Usingthis
reaction faciliE?, thésreacH on in the Exanple 27-1 was continued for 7
days, 5 =
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and, the sanples taken at, 1st, 3rd and 7th. days were_  exam ned for the 25
nunbers of the forei gn materl als per 10 g of polycarbonate. Also, the
anounts of the gel state foreign materials (the weight of the foreign
materials (nmg) per 1 kg of the polycarbopate) described in the Exanple 24,

wer e nmeasur ed. The catal yst solution applied was prepared using
an industrial grade 30 pure phenol (anisole and trinethylamne contents not
detected by ran on-chrom fngrnrh\/; 0.1 -ppmor less). The results
are shown in ble 9. Expnpli e| 2941 The reaction was
conducted in the same yay [as Wwas|cpndyctgd in °
81 t he Ex l e 1644 Jsing thel{same rleacti onafzdclifieg as were used in
Exanpl e i ch SUS B16|hgvi ng Nb, [LOO wg@m and V, 600 ppm The
obt ai ned ymer S+gi m arly al yzed.| The rggsults are shown in the
Tabl e 9. 5 nple 2 5 By |tregti %he feagtion facilities
havi ng the sa mat er i %ual ty %8‘15 tihat| usgg'gdinthe BEfanple 29-1 in a

|

simlar way toghe Exa 25 toTf 2 mmof ja i Tomoxi de and
chrom um oxi defd ayer. ®sirg tpe *eb:ct mg e pfaeplimiept the reaction and
t he anal ysi s gg\%ond ict ed undef fhe|sane 10 c¢onditipns|as of the Exanple

29-1. The obt diresultg are shown in tlhe Tall e P. Conpar ati ve
Exanmpl e 16-2 Usi ng thel sape rleaction fdciljties in the Exanple
29-2 and DPC-6 ggshom ilnt he Exahpl ¢ 14, the feadtiop and the anal ysis
wer e conduct ed underthe sjpne|cpnditigns s ¢fthe Conparative Exanple
16-1. The ned regultis afel shownlin the{Tahle B. Exanpl e 30-1
20 Usi n the catal st [sol utj onjpregparfed in tjhe Exanple 28, the
reaction
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and, the analysis were conducted simlarly to the Exanple 29-1. The

obt ai ned results are shown in the Table 9. Exanpl e 30-2 25

Usi ng the catal yst solution prepared in the Exanple 28, the reaction

and the analysis were conducted sim|l arl% to the Exanple 29-2. The
obtained results are shown in the Table Fromthe results of
t he above Exanples, it can be understood that the generation of he
foreign materi als.can he suppressed hy the selection of 30 the pateri al

quality and the fjorpatli on of the surface oxide | gyer, that the
suppressi on of |the foneign nmaterdals, [especially [for a Iong period jof
conti nued ea o, can be &hieved by use of|"the suppresai on®f the
inmpurities in | BPS] together with ' th sel ectijon of & he ebjﬁ, quality
of the reaction4g %mil ties" Zand "the Fornfitign of 1‘}}1e sur 'a@:’é’:xi de
|l ayer”, and that §-1 Igh Ehe 2
82 effect &f "t he cdat'al yst =sol utijon is rathgr m nor as an ef Pct, it
gi ves unexmgct pdlly a definite effect on redycing the anount off the
ge|'_ Exam® 3141 5 ln-the facilitiles wherein 99 5 %lof the
at nospheric ga n fhe transporting piping directly before a rjaw
material nelti essel which igto supply g8 powdery aronmatic
di hydr oxy conp()% Laithe raw mat eri al mel tijng vessel wag nitrjogen
gas, the lineaf ego@ity was 5 cmm njite conde8ser w@hﬁtg i nsi de
tenperature kept @gm[%r]c insta I'%d at tHe 10 wvent afit Be®law
material nelting Ssel d thespressure of the gas phase of &8 tihe raw
material nelting |vegsel s controlled at 0 MPa tjo 0.05 MPa, the
powdery 2, 2-Dbi s(}4- hydroxyl phenyl)prOJane and nol|t en di phenyl carbgnate
purified in thefxampte—t4—are—charget—at—apresgribed—+atio—oef—21—+Hol e of
t he formef tjo [L. 02 nole of the latter into tthe nelting vessel |equi pped
with an 15 agit3gtor, t he ogai ned nolten mXed liquid, after qonplete
mel ti ng, was drensported teva raw material gtoragg vess% kept| at
150[err] C. Ea Fhen th% reac iogg andwnanal y5|s°were ngu@ ed
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Exampl e 4 The obtained results of the kinds ofthe used DPC the
conditions of the first and second vertical reaction vessels, the

vi scosity- 20 average nol ecul ar wei ghts and the TMAH contents of the
reaction materials (1) and (2) and the physical properties of the

pol ymers, are shown i nTabl e 10. 89 The above reaction
facilities have the sanme material quality as that of the Exanple 22,
bei ng made of SUS 316 containing No, 100 ppnland V, 25 600 ppm The
catal ysts were[addep 45 a hi gh pUrity phenot7sof ution Comparative
Example 17-1 The readgtion and anplysis werefcarried out
simlarly to the [Exampl e 31-1 enpl oyi ngthe reaction|conditions

descri bed inth¢ Tahl e{10. The 30 | obtained results are $shown in the Table
10. Conparatfiye Exampl e &7- 2 The reaction and anal ysis
were carried out s§nilarly t ot hg Exanpl e 31- 1>Q§cept that a condenser
was not installed @hdithe pressurle of the gas

83 phase wag #pt [control |l ed.[ The obt ai ned % I%s—care shown in the
Tabl e 10. Exagpl ¢ 315 2 The cat ¥ Eg | ution was prepared
usi ng phenols prdgpafed i S Exanpl e 28 jand the rea,tion and anal ysi s
were carried out Egmplarl égthe Exanpl e 31-1. The|obtained results
are shown in the Mj Bxanpl e 31-3 The reaction and
anal ysis were c¢dilr out S|n1IarIy to the Bxanple 10 3B81-2 with the
reaction facili Srtreated—srnriarty totherExampte—25jto form 21 nm
of an iron oxi@geland ¢hrom um oxijde | ayer. The obtained|{results are '
showni nt he Tabl &110|

0
=)

100

NaOH
TMAH

Effect of salicylic acid dexivatiffe @rifeRt
a
45
3
25100
672025
90.1
Good

Example-19
DPC-9

1
100

45
3
25100
62/2.5/3.5
90.1
Good

NaOH
TMAH

Example -18
DPC-9

Kind of alkali metal (x 104

eq./BPA)

Kind of basic mitrogen

compd. (x 104 eq. /BPA)
3) Terminal blocking

Intrinsic viscosity [ 7]

Hue; L/iahb

Conc. of OH group after blocking
Transparency (%)
Flow propexty

(male %)
4) Polymer physical properties

Conc. of OH group before

blocking (mole %)

Table 6
1) Kind of DPC
2) Catalyst
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CLAI M5 1. A net hod for producing a pol ycarbonate by
suppl yi g an aromati‘c di hydroxy conpound powder and a carbonic acid
diester into a raw 5 materal nelting vessel mxing and nelting them

foll owed by a nelt pol yneri zation in the presence or absence of a

catal yst, wherein the pressure of a gas phase ofthe raw materi al

nmelting vessel is kept at 0 MP to 0.05 MPa. 2. A
production nmethod as described in the above claim1, 10 wherein 90 vol une %
or nore ofthe atnospheric gas in a trangppRf@tion pi pi ng positioned
directly before the raw material nelting vessel which is for suppl yi ng
the aromatic di hydroxy conpound powder to the raw materi al mel ting

vessel, is a non-ox di zi r |

cmmin or higher. XIS %nﬁﬁﬁﬁwh@%%ﬁ@%@%&d&@%?n ei t her
one of Ithe ?lm@matlc ?&o}@rcbmmmrﬁi acaﬂmmbfgﬁlcpamddjﬁsbérmamaw \
material neltin connect e cru : Al
product i orP reRABAl I atng Yaseeh W@l@m@ﬁ@%@}?% Srpd by amelty , 5
\tNher ein ; he \@Nmk B%ﬂ@a?@nﬁgthéﬂésétnbé@tﬂﬁsieﬁbeOﬁ@ﬁa@sﬁaﬁh@femﬁégmmct ed |
0 a condenser, kept _at a_.tenperature err or, hi .
A product i on ofaigasdhase @€ Wémtenaigneiﬁ %ﬁmmooé to 4 /
wherein the q@ggﬁnlc acid diester is diphenyl carbonate (
A productlon thod of an aromatic polycarbonate by reacting.a mxture '
g&l n![y cgn5| sting & an AP E@d 108 Thgthashas des@b@&mﬂ@abm ﬂbonl c acid

i ester

conmpound ﬁ%dpgpﬁiﬁggpbﬁhﬁﬁé,gggﬁﬁﬁﬁﬁfﬂ#P Jg%%ﬁﬂ%%&ﬁa nltrogen

conta 1 1 beapingemtnldozay ey SN of (e

3 |
range of notqq@?bngﬁgﬁgaﬁj %gﬁ )§¥bﬁﬁpgﬁﬁﬁgﬁggﬁ pp#&%ﬁ%l%ﬁggg%%rlod I n

30 which the mekmésselamng&omdmnglgasa!ﬁleg]Mearhdmmyﬁhamomeﬁl xture is
bet ween 500 and, 3 OOOmgaﬁg not |less than 0.01 ppm and not nore than 1

ppm duri ng a GFeKP ch the viscosity-average nol ecul ar wei ght of the
reaction ggxture is3betwegprad@idnandthdd &0dkscribed in either ondof the above

Production mepho ds i‘é e...s, %&ﬁe?g& a \r;ergthﬁplanbgoo he lrgxlvnﬁlg’oenal melting vessel is
connected to a scrubber.
4. A production method as described in any of the above claims
1 to 3, wherein the vent piping of the raw material melting vessel is
90 connected to a condenser kept at a temperature of 70°C or higher.
. 5. ~ Aproduction method as described in any of the above claims
1 to 4, wherein the carbonic acid diester is diphenyl carbonate.
6. A production method of an aromatic polycarbonate by
reacting a mixture maily consisting of an aromatic dihydroxy compound
95 and a carbonic acid diester by the ester mterchange reaction using an alkali
metal compound and/or an alkaline earth metal compound, and a nitrogen-
containing basic compound as the catalyst, wherein the concentration of the
nitrogen-containing basic compound in the reaction mixture is kept m an
range of not less than 0.1 ppm and not more than 10 ppm during a period in
30 which the viscosity-average molecular weight of the reaction mixture is
between 500 and 3,000, and not less than 0.01 ppm and not more than 1
ppm during a period in which the viscosity-average molecular weight of the
reaction mixture is between 3,000 and 10,000.
7. A production method as descrlbed m the above claim 6,

1] HIIH illH Hlil H Illl




95 wherein 10[err] to 10[err] equivalent as the netal of the alkal
nmet al conpound ‘and/ or the alkaline earth metal conpound is used based
on 1 nole of the aromatic di hydroxy conpound. 8. A
producti on nmethod as described in the abg%e claim6, 5 wherein 5 x 10[err]
to 1 x 10[err] equivalent as the netal of "the alkali netal conmpound
and/or the al kaline earth netal conpound is used based on 1 nol of the
aromati c di hydroxy conpound. 9. A production nethod as
descri bed | n Fhyreh 10580 300 ¥GuiaiiyiFas the rietaPoftheHIRAR fethémpound

ni trogen- contalnln basi¢c co un I.S exp ed t he 10 foIIo ng gener al
formula (1) (awdleethe akshne earthan @mp@utia Hae.(i/ hased el masle ot theyumber of

1to 4 b b f 6 to 12
(R[ZH];’{esr]@a@wxﬂ@w@@_?t'_f't*___ef_?____ 0 12).

10.
A production method.as deAprodacticnmmathocbds desertbod e the abore claimé, t o 9,

wherein the ar natl d

hydroxypheﬁylW %@‘i@\yﬁ) fﬁgw%§ Wﬁ%nt%ﬁtﬁe&ﬁg@g) ﬁ?egj%?]r}h%%tﬁl car bonat e.
11. A produginmpsunibahdidr the atkadine eatthcmptalyoarimnet 8 vsgd based on 1mabl

pol ycondensatl reactlo a carbonic acid diester as a raw

mat eri al , E@h%é%%y - produced as. a byproduct of the
mel t pol ycondensat I@n re%tpz@@wtﬁ)ﬂm@m aéec%ediﬁdny%fehéabwﬁlam

addi ng 20 the cat the sol vent for . a g the ca st co ng not
| ess than 1 ;W% dgaﬁféﬁﬁ)@po‘dﬁ 3% g)resse({ y the

12. fnfdla %Rﬂa%-@ M‘ﬂ% t
polyconde aﬂ?ggaﬂggg%?%ﬁlgglng qu onlc aC| I 'es erBas acaﬂﬂﬁﬂ
material, whenainbenofrbibo4pyemaryt sgathen a@%@ﬁﬁ@@&@ of the 25

melt pol ycondensatlon reaCtlonﬂR]éfNGﬂd ed to be used_as g)sol vent for
addi ng the catal yst the so or adding the catal§ t containing not
Iess than 1 ppr@Gnd nAtproduetiortmeth@bapgdescoioed in aeyiof therbbeve claims

oo ycondensat b or wlpan e ardoBe SRR BARRIE S BN o, 50 |

materi al , (yhekhydm h@ﬂiyd)pidpana, mmtmﬂb@no doidediester & diphenylcsrbahatehe

mel t polycondensatl reagtion i.s rec 0 be use sol vent, for

addi ng the cata ? ‘fcxlpé‘oalé gft?cﬂ é BQ]S’S‘F@@PE%% ﬁl not
less than 1 melwmy@iﬁeﬂséu@f@teachbamsmg@@aﬂmmmmdm@tm gawot | ess

than 1 ppm and atena]? whe rJge?]rnea H]o%?)h%f x?r%r(])}r?goutn rretdt‘%eg eb'yproduct of the

' melt polycondensatton reaction is recycled to be used as a solvent for adding
20 the catalyst, the solvent for adding the catalyst containing not less than 1
ppm and not more than 1,000 ppm of amsole.

12. A production method of an aromatic polycarbonate by the
melt polycondensation reaction using a carbonic acid diester as a raw
material, wherein a monohydroxy compound produced as a byproduct of the

25 melt polycondensation reaction is recycled to be used as a solvent for adding
the catalyst, the solvent for adding the catalyst containing not less than 1
ppm and not more than 100 ppm of trimethylamme.

| 13.  Aproduction method of an aromatic polycarbonate by the
melt polycondensation reaction using a carbonic acid diester as a raw

30 material wherein a monohydroxy compound produced as a byproduct of the
melt polycondensation reaction is recycled to be used as a solvent for adding
the catalyst, the solvent for adding the catalyst containing not less than 1
ppm and not more than 1,000 ppm of anisole and not less than 1 ppm and
not more than 100 ppm of trimethylamine. |
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96 14. _ A production nmethod of an aromatic polycarbonate as
destribed in any of’ the“above clains 11 to 13, wherein the nonohydroxy
conmpound i s phenol . 15. A production nmethod of an aromatic
pol ycarbonate as 5 described in any of the above clains 11 to 14, wherein
the catal yst used in the nelt pol ycogalensation reaction is a quaternary
ammoni um salt or a quat ernary phosphonium salt and/or an al kali netal
salt, or a quaternary anmoni um salt or a quaternary phosphoni mum sal t

and/ or an al kal i ne parth A Rmd’(k‘tﬁhrﬁétﬁoddf@namman lycarBopateni ¢ aci d

di ester excellent_in storl ty and Ult e for pr du0|ng an
aromatic polykﬁﬁﬁbﬂiﬂbaﬁyo aueye Qﬂﬂﬂﬁhﬁn¥¥w

conmpound and(% cal nggé@_ f diester |nthe presence of a catalyst
conpri sing an al*ka co

npound and/or_an al kalin i)ﬁ nmet al
conpound to perfornifhe a‘kpmduclnoerma’dnﬁa) D&E ngkas 5 di est er

cont ai ns not ased

o apon. dondiRA B oy P AREE Bt B 4 g‘qgéé?n fi 8 Aot used in

met gl LII c el Smetmehmlmdﬁsm?eam%mmmmw%ﬂ icylic
aci erivative car C jaci er e
above claln1fﬁmﬂﬂmﬁnﬁﬁhQﬁﬁWW%ﬁgégganghy i %ﬁﬁ§§¢{i3%h§%%§ i tani um
and copper ofghmehilit 8t b a quat@heie phespheniGnbsglpandbor besdkaline earth

18. A carbonic .acjid diester as descri bed in either one of the above

claims 16 andngtal rein the total ampunt of all ofthe metals is 0.5 ppm
or lesg- 25 1918 A Reeberhic Q@d@?és@&deﬁua&tmrmﬂhg@tmhwm@onate by
heat i ng- melting an aromati c dlhydro§ d and.a carhonic aC|d
chester in tmaitable frawedeengenarema %ﬁ‘ml&ﬁl

"hterchange raRERRYS ndlhﬁ&%éoﬁg?ﬁﬁéﬁ? ¢ cathord ﬁ?@“&’é?é 3 est @%ﬁ?a‘?ﬁéﬁf c
acid chesterza&ﬂdh&toﬁnyhmmg pﬂundﬁﬂd@l&ﬁ qgﬁhs used,
glngaﬁs ?ngteaf a’%’%ﬁ&?@%ﬁ% i Jf}{% ‘?S?‘rlﬁe ea?cpﬁnﬁé?égéd&]’ conpou nél g];\dt r11e0
x 10[err] 150 deStex cdbfans hotemoie tham® ppin haséd omgasnitoogen atongofa  basi ¢
compound are u"%reodg n-containing compound, not more than 0.5 ppm of each of the
metallic elements contained therein and not more than 10 ppm of a salicyhc
acid derivative. ,
17. A carbonic acid diester as described in the above claim 16, wherem
90 the total amount of iron, tin, chromium, titanium and copper of said metallic
elements, is 0.5 ppm or less.
18. A carbonic acid diester as described in either one of the above
claims 16 and 17, wherein the total amount of all of the metals is 0.5 ppm or
less.
25 19. A production method of an aromatic polycarbonate by heatmg-
melting an aromatic dihydroxy compound and a carbonic acid diester in the
presence of a catalyst comprising an alkali metal compound and/or an
alkaline earth metal compound to perform the ester interchange reaction,
wherein as the carbonic acid diester, a carbonic acid diester as described in
30 any of the above claims 16 to 18 is used, and as the catalyst, 5.0x 10810 5.0x
10 equiivalent of the alkali metal compound and/or the alkaline earth metal
compound and 1.0 x 105 to 5.0 x 104 equivalent of a nitrogen-containing
basic compound are used.
20. z&pHXEwuannuﬁhodofanannnancpobmaﬂxuuuebythe
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20. . A production method of an aromatic polycarbonate hy the

97 ester |nterchange reaction of an aromatic di hydroxy conpound and
a carbonic acid diester with suppressed generation of foreign

mat eri al s, wherein the material qualjty of the reaction facilities is
a stainless alloy, the | total content of niobium and/or vanadiumin the
stainless alloy being from10 5 ppmto 1,000 ppm 21. A
production nmethod of an aromatic pol ycarbonate as “described in the

above claim ?éktelv\ime @@emiomfahamﬁihﬁmhy!im@&mipoundam@her change

t d and/ t en-
Cont ai i ng. bagEBo f?%{sfﬁlhegfem@”ﬁa Femprestrd arerahon pEliaPeR Al compound
10 being 1 x ﬂﬁéﬁmkhéﬁna‘%eﬁall&hﬁit&]of'ﬁﬁé ?eél%ﬁ‘fa@]ﬂnésﬂ%lfcggfll e e@f @?@t i c

di hydr oxy npoun . Pr Qduct |

aromati c pol y® &aclw@aﬁargofmumrﬂnd/orvwacbmm Imﬁimxﬁ@m foned@ of
at least 2 m@u& conpri sing iron oxide as a mal n conponent
is formed gtri?)ﬁart or t ole of the inner 15 wall surface ofthe reaction

facilities used for2khe @mdtmnmethmbofammmmahcpoy canbopata avnat e.

23. Pr oduct d bed
n the above GRS bt Bost it 2 30Rbein e LORE NG ARt pg pster™ 4 2
as ? ma: n corrlnltemhangsrém@ompnslesan;aikghméﬁaleom tahdfo@?fmm@@nmt of
a stalnless a I O I oOn | I €S an aragmatic
pol ycar bonat éaogggmmg b%%%@%@@&@@ﬁ%‘ﬂn pf%lp%allg@i;\;g @(i

23, wherejg t 1ixdE0d RVPx 106mol§bﬁ§éd§mm9no1@@ﬂtmaﬂﬁn§ﬁ@dﬁgfcﬁﬁwm OXi de

as nmain conponents is forned at part or the whol e of the inner wall
surface ther 8L - | east 20 nmth| ckness Productlon

;ggi/lal E:: :is rrgf Zgnt-gr%;{:,at :/mq?aﬂrég]hﬁﬁt e ar omat e Iﬁ%%?gdlgr&gonat e s pr oduced
by the ester amexde iayeydavanga thicknessof afleast 20am or mm@mpm nd and
gr ggL??lnlo(r:\ a%(#l %Iﬂaétagr"\l ﬂalrggingﬁl@bﬁo ycarxg% n(g%ltC 'oﬁhe §v&1 er |mper c hangé
reaction o amakhsarface of thichg écﬂ]’msmd imthe productlonofthe aromatic _
polycarbonate.
28. Production facilities of an aromatic polycarbonate as
described in the above claim 22, wherein the oxide layer comprising iron
oxide as a main component is formed at the inner wall surface thereof made
20 ofa stainless alloy.
24, Production facilities of an aromatic polycarbonate as
described in either one of the above claims 22 and 23, wherein the oxide layer
comprising iron oxide and chromium oxide as main components is formed at
part or the whole of the inner wall surface thereof in at least 20 nm thickness.
25 25. Production facilities of an aromatic polycarbonate as
described in any of the above claims 22 to 24, wherein the aromatic
polycarbonate is produced by the ester interchange reaction of an aromatic
dihydroxy compound and a carbonic acid diester in the presence of a catalyst.
26. A production method of an aromatic polycarbonate by the
30 ester interchange reaction of an aromatic dihydroxy compound and a
carbonic acid diester in the presence of a catalyst, wherein the production is
carried out using the reaction facilities as described m any of the above
claims 22 to 25.
27. Aproductlon method of an aromatic polycarbonate, wherein

R Hlll H llll




carbonic acid diester_in the presence of a catal yst, wherein the production

is” carried out ‘using the reaction facilities as described in any of the
above claims 22 to 25. 27. A production nmethod of an
aromati ¢ pol ycarbonate, wherein

98 the production is carried out by8conbining the above claim19 with
any one of the above clains, 6, 8 and 9. 28. A production
met hod of an aromatic pol ycarbonate, wherein the production is carried

29. A produgt.ion nmethod of, an ycar bonate, wherein

producti on i@&bﬁ&?@@ HP, é@ﬁaiaai ng the above claim27 with any one

of t he above cl ai ns gkr om ; j of an
B o ahpRdbction method of an Homatft RIHSHAS, FRLRAR

aromati c pol ycarbonat e, the pro ol

conbi ni ng t héheppednationiiscanried eut byecombining the albeseralain 27 with the aboves 1.

A producti,on fel romati ¢ pol ycarbonate, wherein t he
producti ort i & ,a‘?'%e%gﬁz Yy conbi ning the above claim 28 with the above

claim14. 15  2932. A prqgustionmethodef bndiromaic polyemeboatepwyereinonat e,
wherein e_producti.on is gcarnied out .by .conbini t above claim 31
with any onettﬁep&?ffu Qlﬁ%%ef@?%b%@ﬁwlig%e 530"9 fhind 37 & g8y onep
producti on nmgftassldveaiaiaiofietd tt@pal ycar bonat e, wherein t he production
is carried out by nmbi nin |.east any two of the above, 20 clains 19, 6,
26, 20, 11 and 1, ceptA%ﬂoﬁﬂ ﬁnﬁﬁﬁnﬁt&%ﬁy(@rbomﬁ@ow HBonat e
by the coftpi RRé pRRkich1e cahRFo 1 @b tis Srovdeaim 27GATRLARRbGW Of the
above cl gflﬂrjrs 19b;fﬁh 6 and 26, the@t:d?ri%]%nat on %X%he aboveﬂgbfagl ns 19
with 6 and 2@amBhidi he conbination of the above clains 19 with 6 and 1.

31.  Aproduction method of an aromatic polycarbonate, wherein
the production is carried out by combining the above claim 28 with the above
claim 14. _

15 32. A production method of an aromatic polycarbonate, wherein
the production is carried out by combining the above claim 31 with any one
of the above claims from 1 to 4.

33.  Aproduction method of an aromatic polycarbonate, wherein
_ the production is carried out by combining at least any two of the above

20 claims 19, 6, 26, 20, 11 and 1, except for the methods of the aromatic
polycarbonate by the combination of the above claims 19 with 6, the
combination of the above claims 19 with 6 and 26, the combination of the
above claims 19 with 6 and 20, and the combination of the above claims 19
with 6 and 1.

out. by combi hogrodbpaeaniial shay wirkbivkie tabaove doieh 1DTHICR S asieor 20

R e



