26 February 2007 1 DESCRIPTION Carbonic Acid Diester, 2¢pmatdr§ 2007
Pol'ycarbonate and Facilities, and Preparation thereof 5 Field of the

~ l.nvention Sone of the present invention relates to a nmethod for producing
an aromatic polycarbonate, nore particularly relates to a nethod for
stably and 10 econom cally producing an aromatic pol ycarbonate having a
good quality by a nelt polycondensation reaction Farther, sone other part
of the present invention reIatestgg “for producrng an aromatic
pol ycar bonate excellent in heat S y and hue: 15 Further, - sone ot her
part of the present inventron rel ates to a nethod for producing an

aromatic pol ycaﬂ_‘r%@ a W oduced as a
bypr oduct from B@ g‘f? %&Bﬁﬁ@% n reactron andml%gr ng as a
solvent for a catalyst in pr odiie] Peep. drhtionrthenedfc pol ycarbonate by the nelt
pol ycondensation reaction 20 Further sone ot her part of the present

I nventi®n relates to the production of a carbonic diester as a raw
~material for the production of an aromatic polycarbonate and of an
aromati c pol ycarbonatte produced. therefrom nore particularly, to the
car boni ¢ alﬁelﬂoﬁtéretlmveyﬁcm in storing d stability, and an aromatic

pol ycarbonate h iﬁgééb}{ﬁ Gléiﬁ'l l@%s%@mbﬁlmdm?rodhwgam
pr oduced fromt.?%élg%iog@l:la oni c acl clll[ﬁeé ter. part of

the preserz;tmI I i harmrtesmoreparti@lari!ﬂ Furth hﬁdiorg%?gbbﬁdonate,h
,ggl]grglaﬁlol@%gﬁglnd m@%&qﬁé@er nggggudg?ressed by l?(s:grrng reactlbgﬁte, the

, %}Cl i t:cesa l@cﬁergsaﬁOﬁllneaMal oy 30 containing a sgecr fic amount of
specitic neta et ”ﬁw%@oﬁ%&ﬁgﬁem Yoan ester

_interchange reac
method for producmg an aromatic polycarbonate exoellent in heat stability

and hue:

15 Further, some other part of the present invention relates toa
.method for producmganaromatlc polycarbonate by recycling a |
monohydroxy compound produoed as a byproduct from the said melt
polyoondensatron reaction and using as a solvent for a catalyst in producing
the aromatic polycarbonate by the melt polycondensatlon 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

L | aromatic polycarbonate and of an aromatic polycarbonate produced.

0 ‘therefrom; more parhmﬂarly, tothe carbonic acid diester good in storing
stability, and an aromatic polycarbonate having an improved quality and

95  color tone, which is produoed from the said carbonic acid diester.

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

30. containing a specrﬁc amount of a specific metal in producing the aromatic

~* polycarbonate by an ester interchange reaction of a thydroxy compound
with a carbonic acid diester compound.

Further, some ather part of the present invention relates to facilities -
for producmg an aromatlc polycarbonate more particularly to facﬂltles




Wi th .a carbonic acid diester conpound. Further, sone cnrggFgﬁﬁﬁ.Q@Uﬁhe
‘present invention relates to facilities for prodUC|ng an aronm ¥

pol ycarbonate, nore particularly to facilities 26 February 2007 2 haV|ng a
. specific oxide filmlayer. The facilities disclosed in the present
Jdnvention are preferable for producinggan aromatic pol ycarbonate by the
nmelt ester interchange nethod and suitable for producing an aromatic
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. 15 the gel state foreign matemals are also cal_led as “gels’ or “gel forelgn .
" materials”. When referring to“fine foreign matexals’,
it means mainly smaller materials in the “foreign materials’, specifically
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B ~ Anaromatic polycarbonabe resinis exoe}lent in mechanical
" characteristics such as impact resistance, and also in heat resistance and -
tnmmﬁxﬂxnmw'andtmededebrasajnokhngrnauﬂuﬂ As the method for
o producing such an aromatic polycarbonate, a method for directly reacting an
.25 aromatic dihydroxy compound suchasb:sphenol \mth phosgene (an '
interfacial method), and a method for performing an ester interchange
reaction of an aromatic dihydroxy compound such. as bisphenol with a
carbomic acid diester such as diphenyl carbonate (a molten method) are '
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 is drawing attention
because it is a method benevolent to the environment without using harmful
phosgene or methyl_ene chloride, and also because it is pointed out that there




known. 30 Anpbng such production nethods, the method for gy
aromafic polycarbonate by the ester interchange reaction of an aromatic
- di hydroxy conpound with a carbonic acid diester is drawi ng attention
because it i.s a nethod benevolent to the environnment w thout using harnfu
phosgene or nethylene chloride, and alsp because it is p0|nted out that
there 26 February 2007 3 is a possibility that this method is better in
view of its cost _than.the . interfacial nethaod. I—IoweverE as to the quality

of ‘the aromp%sﬂﬂh%ﬁﬁi Shig methed isketterin vew ofls it s
difficult gl ?&xcellent quality material 5 because of deteriorated
col or ‘tone, etc 0 severe reaction conditions, etc. In recent years,
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pol ymer, doughvesmeteas been drawn to the chlorine conpounds.and various
pur 11 2L on, B ORGSR S RSENAAROEE ek BRI, ©
the aromatic polycarbonate, diphenyl carbonate is preferably used, but _
15 duﬂxnndcaﬂxnmmehasbeenconvenhonaﬂypnxhxndtwdeaCMHgphoggﬂm
' thh;ﬂuﬂxﬂnathermesenceofanjnndcapunzngagent;ueﬁnz&tvueuuga
basic catalyst.
IHpMmgﬂcaﬂxnmwepnthedbytheabovenu%hodusuaﬂycon&nns
chlorine compounds derived from phosgene used as the raw material or an
20 _hﬁenmedﬁneChkmaﬁmnune,butshmethechkxinecbnqpoundsgiﬁeadvem%
effect on the color tone of the polymer, attention has been drawn to the
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25 J apanese 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
hda&ﬂﬁﬂ(}nnsebwﬂLPD,page4L4ZIR&ﬂBhedbyPﬁkkanlﬁxgmnl
~ Shinbunsha, etc. However, the diphenyl carbonate produced or purified by
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ca&&wiuuﬂimmhngaﬂenmonasanmﬁbodvnﬂmmtu&ngphmxmne |




25 Japanese Pat ent PubI i cati on She 38-18686; Method for Y PAYe-RgoR phenyl

‘car bonat e using a basic catalyst such as an am ne, Japanese Patent
Publ i cati on Sho 41-10812; Renoval of chloroformate by a surfactant,
Mat eri al Course (vol. 17) " page 447, published by N kkan Kogyou
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Xion Hei.
9- 241370, CAUses bratagmman Ioemdibsined for the nntm atier omatic
“pol ycar bo mﬁﬁ¥ I y using a material with a quality -
substantlgﬁ*g no VIHCQ£§EQ£P t Ni OOH conponents 20 which. are

usual l'y existin @ﬂﬂﬂbpuspmkﬁasaaheﬁumdbrp@&ﬂmangemgﬂﬁmmau@Id was
15 polycarbonate by the ester interchange method, various studies have been
- madeuptonow. ForExample, m Japanese Unexamined Patent '
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 haying FeOOH, CrOOH and NiOOH comporients
20 which are usually emstmg at the surface of a part oontactmg a hqmd, was
- disclosed. |
o In Japanese Unexamined Patent Publlcatton Hei 8- 277327 a.
h method for producmg a hlgh molew]ar weight aromatic polycarbonate _
. having a good color tone by a heat treatment of the stainless steel part to be
25 incontact with the liquid, 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 oomprlsmg 85 % by welght or more of copper and/or nickel was
" 30 disclosed. -
- . InJapanese Unexamined Patent Pubhcatlon He1 6-345860, a
method for producing a high molecular weight aromatic polycarbonate
.. excellent in heat resistance, hydrolysis resistance, hue and impact resmtanoe
by usmg a matenal oontactmg the reactton rmxture with a quahty 50 that




di scl osed I n Japanese Unexam ned Patent .Publication Hei 2%—;%3@%720@ ~met hod
for produci ng a high nol ecul ar wei ght aromatic pol ycar bonat e avi ng a good
color tone by a heat treatment of the stainless steel part to be 25 in
contact with the li.quid, is disclosed And also, in Japanese Patent

Publ i cation Hei 8-5957, a method for produci ng the aromatic polycarbonate
havi ng a good hue by perform ng the: redction in the reaction facilities in
whi ch parts contacting the reaction m xture are conposed of a netal or an
al | oy conptliesireg c8hteyithiy 20avgght Yromessirotheciisp golsandtiaation pkejessand30
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excel |l ent in heaFor sapptessives a tostithbisf, atfgm@’émbﬂz@tomgeamm

resi stance ter.l nt ac he reac |on ture th a
quality so®® @é@@s@aw'ﬁfa@%aaﬁ@vaﬁﬁl@%g ghp % or | ess
in the EirfanabyiRl fordrb@ichE E&? éastbﬁ]]bgga second
pol ymert zati on, process, ﬁé I's Iosed suppress a hereof; it
It?\ pr e}‘ er aBIQy, iIBpyHREeTRANE m@éﬁiﬂﬁ@ ywe@o%am fﬁﬂih alloy as
the poly ﬂijﬁg&d ]ﬁfﬁ el cing an
aromatic po ycar or?p%d(%édum rﬁ'@&f %al :ﬁess aﬁ?%, |djrf%rk§)é\%g‘rrent of the

pol ymer qual ity bor @(@ﬂpﬁl .| agamw aexamﬂned%entB@b}matloneHayélstudu ed

Chexan ned 20 erpeitePick pfbd ke ¥R/ ZroBl 5 S5ttt SHeLRiHelpaRRonese
aromat i@ mﬂrf&cnrdﬁbhermcﬁmﬁcﬂnmbm bmﬁ'-pohshé@ Was tisclosed. theJapaetdseon
Rl ot ¢ I el ol 3627500, 4 Tnol B RS EEF T oo o'
- reaction fwasHing rwst;mieséléb esgstion facﬂmweégdlédmgédm hedlalﬁiaﬁ@et
pert L?ﬁéh‘iilﬂwmﬁéfl@o %@aﬁf&ﬁp T 230008, 2 et v o compound
as a_cl eansjdtind fRRNE pereniidsiiachd obﬁlﬁléﬁ@ﬂ%‘f ¢he k@%@f@u}ﬁﬁg Bat ent |
Public af;t 0 Tleno C gor%%%%fld asac tegggm,fg%{'ea%%éﬁ{ @rarle,gdlsaosed In Japanese
Unexamined Patent Publication Hei 6-56984, a method for performing the
- polymerization after washing a reactor made of a stainless steel with a hqmd
" oontammg an aromatic hydroxy compound, was disclosed.
However, in spite of demands for grades for the aromatic _
- 20 polycarbonate er 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
O 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
: mventlon, has not been studied at all.
| - As another method to obtain an aromatlc polycarbonate hawng 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 aromatlc po]ycax‘bonate oontammg little ﬁ)relgn matenals and useful for




pol ymeri zation after washl ng a reactor nmade of a stainl eﬁF&,}ﬁg wih a
[iquid containing an aromatic hydroxy conmpound, was disclose ylgbwever

spite of demands for grades for the aromatic 20 polycarbonate for the
optical disc applications with reduced |evels of various foreign naterials
"such as contami nants like as dust, dirt, etc fromthe .outside, fine
foreign materials derived fromfl ne cryeétal s of the aromatic

pol ycar bonat €, bl ack forei rraterl aI s of _degraded pol yners, mnethods for
produci ng OBBCQJOJ,S? Paskesnts Puticatiod. 25

Further, igy h | 0] reductel f.f I gn
materi a s repr ARG 5?@@%@%’]@%&@%# B SR B0 a0
plrjes_e:nt | an rllhedlsc'hblfgmg brb@%ﬁ:alal@&ﬂoﬂve%@l,w?sdemﬁﬁm WELhO](Cj to
obtain an aromat ol yc Q vin reguced anpunt t.he foreign
materials, for e% %r? E*p‘gﬁbgg‘ 9%%‘3&8@ %ﬁmﬁ%@ 4 on Hei

- 5-239334, q:yeoﬁmmémbwémomdmmﬂ@n@ewaﬂaﬂi@ﬁmg% ®f avas '
subj ect ed aéi_g‘nél ondens ti %ﬁrgd{;he p gsg}e@gge of %,glaf}st_, an
additive anwiﬁ F}ﬂ@ii 18Bn filtered
by a pol yngiatéibls Qoi@i H%ﬁj tﬁPé(% 0 r@ﬁ{ﬂ I|ttIe
foreign mate 2—iﬂal sq{indd usefcﬁ;II@Pgréﬁ%G Febr uar RGWg%? I ca us
descri bed,of] 3%@?@ he proegssing mehinceeasesaused

, gFtsg(r)\gr ;?nﬁgﬁwh lb%;ﬁ%} égri%éir: : on voyss ?(ﬂhwaé) ﬂ?&%@i‘ ahﬁqéﬁevaet?dth thgﬁgh
‘Wi th tHesdgaokgearbasate; O&iml@la Oﬁﬁr@rermlggmmmgoaofﬁjmmmfatemlsze can be
&r nrsrg}/fe:jc: en?&%&% neW&'T o1 “ggal ng‘&%@gﬁ#@%‘? 8];1 gf 1]: Iolr telegjn ! Eralt Zr [ al. S
and does not r erldﬁfarmﬁaseﬁnmminabPatﬂm@ubTma‘mﬁ\Hmlﬂ;ﬁﬁﬁm&@ of a
Eehangr nanbhat B E e RS G bab R e SR A G, "
aromatic m;dlwmm%r&mm&rmﬂs chipreetrizng lgeﬂﬁlﬁﬁemmmfe' 9”
Tapandle: the PalitHetPenBinada s b ol BHSsear REhonE RSy thg i
average molec:lﬂar welght of the molten polymer is less than 2500 and 0.005
~ m/sec or higher when the number-average molecular weight of the molten
- polymer is 2500 or Iarger in the production of an aromatic polycarbonate
~ wherein the polymer is transferred through pipes during and after the
20 polymenzanon, was disclosed. But this is still msuf:ﬁment asa flmdamental
solution of the problems. '
i~ Further, since the problems of discoloration and foreign materials ave, in
. \‘) view of the optical use for example, those that should be dealt withasa
' characteristic common to the block error rate, étc demands for a general
95 countermeasure to the aromatic polycarbonate as a raw material of the
 optical goods are becoming stronger.
- Thus, various studies have been tried for solvmg these problems.

S

o Detailed Descnpnon of the Invention
30  Itwaselucidated during the above mentioned prooeedmg that one of
the eﬂ'ectwe method is to strictly control the molar balance of an aromatic
thydroxy 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
N ba]ance actua]ly, and much labor was reqmred to reahze it.




met hod for obtalnlng an aromatic polycarbonate haV|ng I F%ﬁéﬁgbﬁﬁﬁtion
- and contalnlng | ess foreign materials characterized by t I near velocity
of 15 the pol yner being made to be 0.05 nfsec or higher when the nunber-
average nol ecul.ar wei ght of the nolten polynmer is |ess:than-2500 and 0.-005
m sec or higher when the nunber-average_nol ecul ar wei ght of the nolten
-~ polymer is 2500 or larger in the prOdUCFIOH of an aromatic pol ycarbonate

wherein the polymer is transferred through pipes during and after the 20

| polynerlzatlon %ﬁﬁﬂdbg oked ahmmBkﬂﬂw&enihﬁanﬂnamﬁﬂﬂmmhmgmumnpoand

'gfgggrgpgﬁlon and eld%ﬁ%@?ﬂ#ﬁgI§a§§gﬁﬂ@ﬁgﬁ%*gﬁﬁgfﬁ%ﬁgﬁ$g@f enﬁsgffor ~
exanpl e, t mwmmlmmmmmmmu@st @a]wyas @btmnedby@ogm to the

aromat i ¢ Shhéﬁiﬁ%ﬁ%%@%gfﬂ?”}%fwﬁ%%ﬁ?%@ {rg P Eaogesue Rt becor ng

stronger. Fhue the polyenerigitich peodeads boegiedte f&fa@@'x‘é‘a@ﬁoﬁ bl ems,
el ucidated during the above

Det ai | ed sc | t|o of th ntion 30 It
" menti oned @ﬁhegwom%n@m@@h%mwcﬁr% 1$ctly
control. thﬁwﬁﬁég BEHTRL
car bonic aC| dg(? fgls‘{?g?ﬁglgégjﬁgla?&lg raw n%?%srgﬂ%mﬁigg é I'n Er&h@*t met hod.
However 8 Qﬁ:mosedt@seve;p@memamonWHMCmsba@am@oabwm ly, .
and nuch I gﬂﬁ% %I Iﬁ%reallze it. 26 February 2007 7 As to the
nol ar bal ance bet en the arondtic di hydroxy conpound with the carbonic
aci d di@ster, itSie thewencanteationaf the tarasimal grovpsadecreasssslong with

o eipﬁ%ﬁ%%f?ﬁml?ﬁ%%&@%ﬁﬁﬁ% SRS | 0%l s

si nce the hedoyms genaraliy spraree altmgwithnthestrepréssiofithe polyanerastionit is

Lgrgly;nglﬁgggaéﬁégiﬁajlgﬂiups 0 k%he!tME]raM/ﬁghgrlahs? t he E?géyerlzation

ot her and everpers stﬁb@bfa deereaspd sl geveps a@@ﬂﬁ%fo?@ﬁ's@ﬂcﬁ@iﬁiﬁl‘ ons
bgconEf55q§&he%go e result é&ﬁ%énﬁl hi story).
Ekpemaﬂy;ulnxentyeamstheanmnahcpdb@aﬂxnmwehﬁsteen
~ used in optical recording products requiring a high density and a high
- accuracy such as a DVD, an MO, a CDR, ete., and in this case, since the
discoloration, branched chains and gels of the aromatic polycarbonate .-
90  directly affect the optical characteristics of final products such as a black
~ errorrate, etc,, and the mechanical characteristics such as tensile, flexural
~ and toughness characters, etc., the importance of the molar balance control
J | ' ofthe raw materials increases in'order to avoid these problems. |
_ On thé othex hand, since many aromatic dihydroxy compounds used
25 asaraw material have high meltmg pomts and poor stability intheir molten
 states, hand]mg them in a powdery state was preferred.  However, the -
conveyance and weighing of the powdery material is more difficult than
those of liquid states. | '
| * Some of the present invention was developed as a result of an study
30 in order to solve these problems. That is, the object of the present invention
| is to improve the problems of the conventional technologles andtoprovidea -
method for producing an aromatic polycarbonate having an excellent quality
-inagood efficiency. By the present invention, it becomes possible to |
perform an accurate molar balance adjustment of the raw materials,




10 Since the concentration of the term nal groups decreaﬁ%ebglaoygo ith the
progreéss of the polynerization, and the polynerization condition econes -
general |y severer along with the progress of the polynerization, it is

i nportant to still keep a suitable nolar bal ance between ‘the term nal
groups even in a state of a decreased term nal groups, and therefore a
strict control 15 of the nol arbal ance §s required. Especially, in recent
years, the arorratlc ol ycar bonate has been used in optical recordi ng

products rtrefiradoa bﬂuglapmwhlcthaamglatﬂe@boolamtwmydaldebméd(h an

Chai ns. and? Q%Cﬁxmoe?%#@%e By eabmieky goabTaribon Fye dinabbron

optical chprahliceristics of fi naI products such as a bI ock error rate,

etc., and the anical characteristics such as tensile xural. and

t oughness char ac‘fi&%tﬁ Ve W&f%h%m%énwn&memr&wﬂ@@i&ﬁadmrm of

t he rawsmadgera alethod® ot her
W BepERR1ciI 2h ﬁ%mbﬁc?b%ﬁg%rh)@@%ﬁe [%ﬁ%@(%y the eki2e

“hand, since mayaromsuc di h droxy conp as a awrraerl
nggl Ihln ghtlmﬁcgﬁ&gsénﬂ mtodoy toneanidithemsial shabitigy anfatad e
and, wei Shi&ﬁ‘.‘%??ﬂttﬁ% mﬁfg’%é nﬁéaz?ﬁﬂ@%e%ﬁ@%fﬁy#%%@ﬂ&#ﬁﬁéﬁy

liquid st eﬂ élsm basieeom porat indhewssciden ehixpert asedeag @sul t of -

oS AR LA A Ao s R Bl ™

t echnol@gicelordade Bmdpﬂ’nmtd stabihigt tocabcborplishastmed ofthepresentirivention.

Lo e W AR ABE R eﬁeﬁs‘éﬁ&%pgeﬁpanﬁqg%&%&@k%ﬁ%ﬁ? bal ance

adj gst Fegtoordpdm&iatnladxfoganea‘]ll{ahﬁ? e&&hﬁﬁgfal@gmﬁ&ﬁgd\évﬁré ﬁgé@éﬁbﬁtdlﬁst@bt ain a
pr oduc e..di scol orati.on,and a desir egr ee
pol yner i z%tnidgﬁl% her A PEIegety TP AINIRE DRSO Py @@&IQ%SQ)HSQC]?@S%I ity of the

product . Ahtadystiethie h@ﬁén@faﬁ'é@oﬁr édi‘b@ﬂéteo e%§6&‘ ed to
find 5 out, a t hod odu&mtnlgl an ar ogﬂl C pol ycar onate produced by the
ester 16 erea o er progressed while making the amount of

- the mtrogen oontannng-bas_;c compound contained in a reaction mixture
within a specific range in the production of an aromatic polycarbonate
having a viscosity-average molecular weight in a specific range, it is possible
to obtain an aromatic polycarbonate excellent in color tone without a

20  thermal degeneratmn and color tone deterioration. o
‘ As to the solvent for the catalyst, there were following problems. In
the producuon of an aromatic polycarbonate by the melt polycondensation
reacaon, the polymerization is conducted in the presenoe of a catalyst and as
 thecatalyst, usually an alkali metal salt, an alkaline earth metal salt, a
25 basic compound such as a quaternary ammonitm salt, or the like, is used.

Asthe method for addition of the catalyst, a method to add, at the begmnmg

| orin the middle of the polymenzatlon, a catalyst in a form of a solution

. obtained by dissolving the catalyst or a slurry obtained by dispersing the

- catalyst in the same monohydroxy compound as the dlstﬂ]ate of the
30 polymemzatlon isemployed.
' At that time, from the view point of the production cost, the
- monohydroxy compound produced as a byproduct after obtajrﬁng an
- aromatic polycarbonate by the melt polyoondensatlon reaction, is recycled
and used as the solvent However inthe recycled monohydroxy compound,




i nterchange method excellent in color tone and thermnal Aty 20@nd found
out that the aromatic pol ycarbonate produced by making the concentration
of a nitrogen-containing basic conpound in the reaction m xt-ure used as an
ester interchange reaction catalyst within a specific range, has an
excell'ent 10 color tone and thermal stability to acconplish some of the
present invention. In the present invehtion, since a specific anount of an _
al kali met al corrpound and/or an al kaline earth netal conmpound were used as

cat alhysts , Imphities mﬁma@hms?mmmmdmbgmrm al 30 used
as the an_aropatic carbonate, and since’
t he estera{f@d%deb?ﬂéﬁgégpégﬁé HS 5‘5’ CWRPPERaki ng t he
amount of the nEmﬁmmum@the hadmtmgﬂﬁ xgaphpaiad] adaa reaction

m xture W Hhi Ci netnth odu nof an omatic

pol ycar bon%?l‘ée %ﬁ@@ﬁgﬂg@%@g@m m%‘ﬂ H&V afl CI f | c
range, st polyeadshhte the moRsIa c@;ﬁ:@aﬁ&i @ﬁ?iglﬁéz«{ aﬁﬁq]ra;rﬁﬁi

col or tonep(:/jl\n hout a 20 ther degene ation co 12)? tone deterl oratlon

As to the 3EPRNGOH RIEPSWIRR et {% Vingdihe ivaperifies. dbiisepnsideredns. In the

' P;gggfghoqﬁoﬁlﬁmnz P’lﬂggslyl% c%%@%ﬁ%ﬁpﬂgﬁ@%ﬁgﬁyst and

as. the cavas a@@gaan:aﬂtlpleemmlwofpuadﬁcauam onasiegra lrget al

e used. %@%@%W&@%f@%@@?@%ﬁ%@f@ﬁww o, at

‘the bep nrinshas bnpimities ereipt terenaime tie X_I)ncompoandleyen inaform
(& sper oi np PR LEEPIREEIOR phesT Rl I A%abiS of BB P e e B0 1| o e
of the 30 thelay‘omatz:qﬁo wearbenatmhising & adthd Qﬂfreﬁttﬂi?a lih@tulyeyy poi nt  of
b ter obtai ni ng Aea relfaf PR e Rtk Hhe n%@%%m%ﬁaﬁ%? Fon
react.i on, fownd eaythedt varrbheeide & 2&@@ ﬁﬁéanﬁﬁﬁﬁ& ].dﬂbd@ﬁhrecég'fd
gﬁgghydro%ﬁﬁé’rgg%&g@l@é ebruary s aSrErlpS%Ii\lféﬁtefgrang ve ecraomygt itives
' the monohydroxy. oompound pr_'oduoed as a byproduct in the production of
the aromatic polycarboriate by the melt polycondensation using the carbonic
acid diester as a raw material and to have the solvent contain a specific
amount of amsole 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
'pﬁmﬂmm@ﬁﬂmmdqdmmmnmﬁmwmgam&m&mﬂﬁ%mnm
a raw material, a method for producing the aromatic polycarbonate having.
- anexcellent hue is provided by recycling the monochydroxy compound
25 produced as a byproduct in the above melt pblycondensation reaction for use
as a solvent for adding the catalyst , the solvent also containing a specific
'anmjﬂntofanﬁxﬂeandiispadﬁcanunumcftnﬂneﬂgdanﬁne.
o Further, some part of the present invention was accomplished by
ﬁndhxgoutzmsaresukcfeagerthﬁesbytheinvehﬂnﬁcfthe;ma%nm
- 30 Invention that it is effective to use a carbonic acid diester obtained with
~ contentofa specnﬁc mpurity suppressed at a specific amount.or smaller m
;nﬂervopnxhxezu1aunnahcpobmaﬂmxnﬂelunnngzulemxﬁbntodkmtone_
R By the present invention, it is possible to provide a carbonicacid
.dms&mexcﬂkﬂmrnsunumgaabﬂmyamdanﬁﬂeﬁnqnndumngananmnanc :




i ncl uded, which are not contained in an usual nonohydr ox Fﬂﬁy
Furthér, in using the byproduct nonohydroxy conpound as a sol vent for
adding the catalyst in the nelt polycondensation of the aromatic 5
pol ycarbonate, the monohydroxy conpound is purified by a distillation under
a reduced pressure, etc., for renoving the inpurities. It is considered
renoval of the |npur|t|es in the monohyfroxy compound to a hi gher degree
was p055|ble by repeating a multiple nunber .of purifications or using a

| arge sca ytaﬂkat&bypEﬁbsuuhgﬁh&es&nﬂnﬁﬁﬂh@@@ﬁ@ﬁﬁuﬁlaﬂnﬁhﬁw of cost or

Compouna cifdSsf oD I‘gpma@%@ﬁ%’ Pt antionianad dicd F?;”l%“yd”’xy

di scol oratpmmblett)bbtaan@ﬂabnmu t;ﬁ]glq? @(ﬁﬁg&gﬂ@) shpe it as
t he sol vent .for adding the catalyst As a result ™o érep ate eager studles
~on this pt%ﬁ?én] the inventors found out that it was effective for
producigg the ar Ay hgﬂﬁﬁ%ﬁhﬂé? h#gtecycle,
for use as a solvenfa$or a |ng t ca aﬁﬁn%%&%?ﬁ%ﬁﬁgﬁgﬁgg%oxy ound

produced é§¢§QQH&SﬂMH%£ hatithe @ﬁxmm@mnoﬁthﬁﬁﬂﬁ@elnaﬁnuﬂsmsgqﬂm@ﬁaabnate by

Enra]'? emelalt % to hagﬁ%%enpﬁ@@%%ﬁg%cﬁ ﬁ%ﬁ%@%gﬁ‘ﬁ@' Dl e

and/ or a $paeunt of aspenific wietak asatreghlinfitle stumesiwm&oﬁﬂameﬂi@h‘brsone

“part of t ent_invention, .in t met hod for
~ produci ng-*an a?@%&?l%ﬂﬁﬁ§@§§§bﬁgﬁaﬁﬁﬁﬁ3mg HQF?gﬂg n using a
car borii( imagmnmemlalﬁytbeemmm | eme»ﬂlﬁﬁdt@ﬂahcindﬁs%%g@gamthe -

omatic an avi an_excel [ent hue.is prov y recycling
,\§L nnnoh@gb%ﬁg&&ﬁﬁﬁ %Hﬁ%%%ﬁQQV%HQQ%PB@ﬂ@@S e Bve nelt
P yCOPde!‘[t”ﬂ? ot ‘mm Solyuadbonate siflobuapostal edidatisrl R V!

e sol ven sq_cont ai ni.n ecific _amuni o a i sole and a specific
amount of T %ﬁ@ﬁﬁﬁ?@ﬁ@%ﬂﬁ% &Eﬂ tlh?d?ﬁd o1 §F CAHE Mié’riﬂSlHﬁventlon was
acconpl | sh@@bﬁmfa}:ﬂﬂemaeebfa eiﬁtetseaubyceﬁzﬁ?ﬁﬁg aSpHdER ARG DV ent oF s

fective Seé a carbo

- of the present, 30 ventlon that 1t 1s € nic acid
diestdd o Yl content of a specific inpurity suppressed at a

Hoving an excel [ Spieiaveftion, ibis (i SHle v oBE A MO IR AnRRAEI P
provi de am;gﬁge}m genersition of foreign matenals 1s suppressed, by using reaction
| facilities of which material quality is a stainless alloy and the total amountof
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 optlcal disc which, reqtures reduced level of forelgn
y D materials,
o An object of the some other part of the present invention is t'o pr'ovide
' ~ 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
inv_ention is to provide reaction facilities useful for producing a laigh-qlla]ityf
aromatic polycarbonate with reduced generation of foreign materials
. represented by the fine foreign materials, without a problem of clogging of
- 30 thepnbnnérﬁheramdpnﬂbmﬂﬂyumedﬁquﬁixﬂappﬁaﬂmnmgbyﬁmnnhmga
specific oxide film layer on the inner wall surface of part or the whole of the
' reaction ihc:hties even if a common material such asa stamless alloy is used
ﬁmtheﬁxﬂﬂxﬁ '
And anther object of the mventlon isto pmv:tde amethod for




di ester excellent in storing stability and suitable for pRgugins@En
aromati c 26 February 2007 10 pol ycarbonate by performng the ester

i nterchange with an aromatic di hydroxy conpound. And al so, by using the
carbonic acid diester, it is possible to obtain an aromatic pol ycarbonate
having a good quality and color tone. 5 Also, as to the material quality
of the reaction facilities, it was found out to our surprise that the
generation of the foreign materials it suppressed by using reaction
facilities consisting of a stainless alloy conprising a specific anount of
a specific netal Fsult of the studi es find out a nmethod for

produci ngp@ﬁua'ﬂsﬁett'% Walty aPmataPelygrieng degtheeanticak i on of the 10
forei gn napsiicatibns, lm/whtm fORdiG miadridil 8418 9eNtE. bhake ﬂﬁe%telgiﬁdus'”l al scale.

Thus, sone ot her part. th resent invention provides a nethod for
pr oduci ng™& @?%r?gt’?@a%bg?)éz?tgoﬂ'ﬂ@ Wt%’ag'iﬁﬁr@g %%J B%H%'F‘Qttl%n of foreign
mat er i al sab®fearicactict facilesn that the production is carried out by usi ng

reaction facilitie de of stainless alloy conprising a speC| fic amount
of a 15 spef“rtf'er i?é‘t ?wafmenmrhtlﬁeﬁwbé toProgics # aromatignt ai n an

aromatic mycyarabméam reldDcé@f&@lgﬁ@ﬁ‘ﬁéﬁélb@épr@%eﬁt‘éﬂ%)&lﬂe TRbIEleR)s 1S
cilities,of which material quality is a

suppressed a
st ai nl ess™afar %{ﬁu%ﬂscif'% fﬂ‘sﬁtﬂeaﬁﬁwﬁs ao?peclﬁcc%'irf@ﬁ?é’ﬁﬂj/ed?‘y‘?fdﬂgéﬁ um cont ai ned
therein i ysro&lﬂcmmﬂah éroﬂﬁﬁm%l?ca%bn‘ﬂf@@%b&clall)ﬁ in theP6&idliod dranpr oduce an

aromat’i c ar bonat e use | cations such as an optical disc .
which re 'Crpé?g’ “IaZ‘?/éY”?ﬁe?TtS‘?@F‘gﬁng?rm%h?%l s. An object of the some
ot her part oitvt«etseeméuaéteatthamsﬁéigm Rihtéifalé Reﬂ?é%té@b U9 HAB Fdréghl On
facilities seIuI or. hfe productlon of a aromafic 25

It
pol ycar bdHd 'a%eWﬁ%"ﬂ e eehsiaie Wﬁ'metegﬁwrbw ’éﬁcgicﬁﬂﬂ?@gent ed by the

fine foredffutivaly ®yitke %dilﬁleé%'dctﬁémé‘tﬁé@s FRthé 'p?ége"t‘ﬁﬁﬁ(fenb&@ obj ect of the
i nvention is rOVI de reaction facjilities useful produci ng a

hi gh-qual ity -h};?r QEatic NRdYCRRRANER RiQduge W'Wéﬂﬁé%@"ﬂ?@r%ﬂé@ﬁ%“d‘f‘ﬁ or ei gn

mat er i al preseRTRGSRIGhT d8petly LsaRil foptied BPpIFalieRs M Sptical aRiHals Probl em of

cl oggi ng_of
99 gespecnally for the optical disc, preferably used for the application for the recording

material having a small error rate.
Thus, the present invention is as follows:

1, A method for producing an aromatic polycarbonate comprising reacting a
mixture consisting mainly of an aromatic dihydroxy compound and a carbonic acid
diester by an ester interchange reaction using an alkali metal compound and/or an
alkaline earth metal compound, and a nitrogen-containing basic compound as a
catalyst,

wherein the resulting reaction mixture has a viscosity-average molecular
we|ght and wherein a concentration of the nitrogen-containing basic compound in

the reaction mixture is kept in a range of not less than 0.1 ppm and not more than 10
ppm during a period in which the viscosity-average molecular weight of the 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;

wherein 5x10°° to 1x10°® equivalent as an alkali metal of the alkali metal
compound and/or as an alkali earth metal of the alkaline earth metal compound is

: used based on 1 mol of the aromatic dihydroxy compound;




30 the polynmer filter and preferably used for optical apﬁ#&%&p §o7 bY
formng a specific oxide filmlayer on the inner wall surface ofpart or
the whole of the reaction facilities, even if a common nmaterial such as a
stainless alloy is used for the facilities. And anther object of the
invention is to provide a nethod for 26 February 2007 11 producing a

hi gh-quality aromatic pol ycarbonate usef¥l for the optical applications,
in which foreign material represented b9 fhe fine foreign materials,
especially gel state foreign materials are reduced by using the above
reaction facilities. Further, by the present invention, it is possible to
produce an aMdgigindhe piirogerrapniainiagkiasic Gaspaud is expiegaediy &rmula (1),
represen t i i i i fagilities having a
Speci 11 cMECr LG o Bl hing FHLE0EhnB: UP) R4 KR Bn ot

pol ycar deavirigea cashpaaiumhber of 6 tbH@ producti on of an aromatic pol ycarbonate
by the ester ﬁcﬂgﬂge method. It was elucidated that foreign paterials
represent ed 6§ e ine foreign materials, especially fine(éél state
forei gn mat emirsindAE aRSARIYIRPEoRP ESM 8&5@%2,‘2%&(@)/ the facilities and
the met hods of the present invention. %he aromati ¢ pol ycar bonate produced
“wi th thehydiexyrhanySpwipaae oandithiercarbenic peidstieater invdipharyhcarbgnatepeci al | y
useful for the-applications in optical materials, especially for the
optical disc, preferably used for the application for the recording
material having a small error rate. Thus, the present invention is as
follows: 1. A nethod for producing an aronmatic pol ycarbonate conpri sing
reacting a mxture consisting mainly of an aromatic di hydroxy conmpound and
a carbonic acid diester. by an ester interchange reaction using an al kal
metal compound and/or an alkaline earth netal conpound, and a

ni trogen-contai ning basi c conpound as a catalyst, wherein the resulting
“reaction mxture has a viscosity-average nol ecul ar weight, and wherein a
concentration of the nitrogen-containing basic conpound in the reaction

m xture is kept in a range of not less than 0.1 ppm and not nore than 10




ppm during a period in which the viscosity-average nDqu%hQ£nﬁ@§g@ﬁ'of t he
m xture is between 500 and 3,000, and not |ess than .0.01 ppm and not nore
than I. ppmduring a period in which the viscosity-average nol ecul ar wei ght
of the reaction mxture is between 3,000 and 10, 000; wherein 5x10-6 to
1x10- 8 equivalent as an al kali netal of the alkali nmetal conpound and/ or
as an alkali earth nmetal of the alkaline earth netal conmpound is wused
based on 1 nol of the aromatic di hydroxy conpound; 26 February 2007 1lla
wherein the nitrogen-containing basic gpnpound is expressed by formula (1);
wherein RL is an al kyl group having a carbon nunber of 1 to 4 or an aryl
group having a carbon nunber of 6 to 12 (R1)4NOH (1); wherein the

aronmati ¢, di hyd C is 2. 2-bis(4- hydrox enyl ) propane, and the
car boni gz'aci d %ﬁ*é’!‘?%‘f@%f%w&?ﬂ a@&?%&r&?‘\é&r%‘%gyﬁﬁéﬁmm 12 2. A

met hod fpalycenddnsation reactionansivid 8 catboriaasiaridisterys ardawe hiater) whenefiensat i on
reaction usi ngngBcar boni le@éfid’%&gi ster, as a raw material, wherein a

monohy drbX"e BHhECBPBIYR ed ap ARVbdeRuct 8f tWBelﬁEPWCW%@H%nsat i on
react i oneh&tidreis Yedyebd 18 HREudtwrss a8oReRPloY 8HiInG Y cARYstNEandwhRidhYisd . and

wherein the solvent for adding the catal yst ConpriSes not |ess than 1 ppm
and not Sebeat faradding the salabyat 6pmprEewNet less thannkppscandoiot prergdamg of an

aronat i ¢ gy Mﬁ@@?%@oﬁe.by a nelt polycondensation reaction using a
carbonic’acid diester as a raw material, wherein a nonohydroxy conpound

produced as a byproduct of the nelt polycondensation reaction is recycled
to be used as sol.vent. for gddi ng t he catal yst, and wherein t sol vent
f or addis“,’ng t hé{ic@?ﬁ]cﬁ%ﬁo'&o‘m’&’ﬂpﬂgoﬁ% F’E@Eatf%a(?’tjlﬁcaglb‘?ﬁaé‘?\d[’ﬁo@_ r%‘:pg 't han
100 ppmpefycbhtiemddivh dgadiion ubing®a BBIHOAE 468 dRISEHUR DEvamaBdrRIBUhErein
pol ycar bonat e b&/ a nelt 26, February 2007 13 )

a monohydroxy compound produced as a byproduct of the melt polycondensation

reaction is recycled to be used as a solvent for adding a the catalyst, and wherein

the solvent for adding the catalyst containing not iess than 1 ppm and not more than

100 ppm of trimethylamine.

4. A method for producing an aromatic polycarbonate by a melt




pol ycondensation reaction using a carbonic acid diester gspari2amterial
wherein a nonohydroxy conpound produced as a byproduct of the nelt

pol ycondensation reaction is recycled to be used as a solvent for adding a
catalyst, and wherein the solvent for adding the catal yst conprises not

|l ess than 1 ppm and not nore than 1,000 ppm of anisole and not |ess than 1
ppm and not nore than 100 ppmof trinethylamne. 5. A nethod for producing
an aromati c pol ycarbonate as described in any one of the above 2 to 4,
wherei n t he nmonohydroxy conpound is p ol. 6. A method for producing an
aromati c pol ycarbonate as described in any of the above 2 to 4, wherein
the catal yst used in the nelt pol ycondensation reaction is a nenber

sel ect edprdlyepndeansatiprogpction sisigi . gabonis apiddissterag araw maiengawherein a

guat er na | t [ a N net a
dait. o merBRRRERr TR ool & o BEbBULGCH ndhndl 1RbiopRfbnuBR

sal t, anckastior dsrigayatedoio ld uaed sat & solvent foreldingna watalgdtt and dvimreial thal | ne
nmetal salt, and. a_ conbjnatio f a quaterpar hosphoni um,salt and, an

Al kal i ne>uAoRatindctue; catalls{ haprlpeh Rl Ess o UeRm 8RY gt pds 1AM

car boni c1,800dpsthestt ghiselscahd et 1ess tdrori pamsadPinot trfo0 Bz N0 pprdtofor €
than 5 ppm based on nitrogen atomof a nitrogen-containing conpound, not
nore tha'”ﬁﬁgwﬁENHQﬂ= a metallic element and not nore than 10 ppm of an
organic inmpurity which is suitable for the producing an aronmatic

pol ycarbonate, by heating-nelting an aromatic di hydroxy conpound and a

car boni cb.aci d Adingtitasirfor pradieingrassaneowtisfpolycathaniaies as deseritiedi ingnsiwnal kal i

netal ¢ r ' and perform ng the
ester i%ggﬁgﬁgg%%&l@%‘%’ h@dﬁ”@ﬁ%ﬁ%&g” gﬁ%@’%&i@ﬁ}%ﬁg’nvention relates to
a nmethod for producing anaromatic polycarbonate having a good quality and
hue by usi ng -carhani c gci d di ester of I ch content of g.specific
pur T 161 5 s AIpPROAder Progucing sacrpietic apliEaon e eserioed i POMGEON of
the arongidve 28 E%#@nﬁhé’%?al;asli&tﬁg@|iﬂﬁ\%rrhélﬁlﬁbﬁc&§/déﬂ%ﬁiibﬁ‘%é&ibh'ié‘g the

aromati c di hydroxy conpound an _ carbonic acid diester in the presence
of a catEppber selepiedifgmmthanaronpraonsisting 6f 8 iatgsnary apmenium salt, a

quaternary phosphonium salt, an alkali metal salt, an alkali earth metal salt, a
combination of a guaternary ammonium salt and an alkali metal salt, and a
combination of a quaternary phosphonium salt and an alkaline metal salt and a
combination of a quaternary phosphonium salt and 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 nitrogeh 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 alkali metal
compound and/or an alkaline earth metal compound and performing the ester
interchange reaction.

Furthermore, the present invention relates to a method for producing
anaromatic 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




Thus, sone other parts of the present invention are as fg F®Wery Zo0A
carbonic acid diester excellent in storing stability and suitable for
"producing an aromatic pol ycarbonate by heat-nelting an aromatic di hydroxy
conpound and a carbonic acid diester in the presence of a catal yst
conprising a nenber selected fromthe group consisting of an al kali netal
conpound, an alkali earth netal, conpound and a conbination thereof to
performthe ester interchange reaction, wherein the diester conprises not
more than 5 ppm based on the nitrogen atomof a nitrogen-containing
conpound, ‘not nore than 0.5 ppm of each of the netal el enents contained

therein gadcdiBbnaterisy hafind-theh eg{e, Qro?ﬁéti&%ihiyar ié\}%]rﬁﬁédn‘ﬁaéhéf he8. A

carboni c aci d diester as descri i n the above 7, erein sald netal

el enent sC¥bAPIE; 3dd diestesaist themoresanse skl catalystr tomperfermyr bepesiensi sti ng of
iron, tifterclkdHd¥elBlior.i t ani um and copper and wherein the total anmount of
iron, tin, chromum titaniumand copper is 0.5 ppmor less. 9. A carbonic
acid diester as d&yersasee othergartaef theneresentineentioovare asdoll@ys. wherein a
total anmount of all netals is 0.5 ppmor less. 10. A nethod for producing
an aromaf.i ¢ poh yadohiznadie dmstdrextelteit in sigriag stabilityand suitkbiy (orgryduimgound

-and a carbonic acid diester in the presence of  a,_  catalyst conprising a
menber s @@{%%}'Grnogamam@%? Bweégﬁg%ﬁ)tm giyaomatic dipyaspxy SoepindepdBund, an
al kal i necB6hib aBRf dbstePIPEMesctd of AR RRohRIHsINEA RRIMBE RRIdG M an

ester interchange reaction, wherein as the carboniC acid diester, a
car boni dfremitie gepupsiossisting of e wikalimmetabeampoundalanidlkali earth metal,abl e f or

Conpound Cap B EomBH6ARRAE § seonf3hs BRlc M AnBE RO o Yt
conpr i seshérebxthe-diedter coripriskd-rot nesrwitivarl 8 ppralSasetl i Hrl nitrogdrabtond ot die

al kali nmetal conmpound and/or as an al kaline 26 February 2007 15 earth
met al o MIPRPEPRUANRE GHRPRNGG naf MoBnNANALS #RE af eAclpTine gresalglerenis

equi val e@intaidsd thefdih AR MGHERAN 0 Boht ALSaIRGE BLidRAVERR) C compound.
Further, sone other parts of the present invention are as follows, 11. A
nmet hod for producing of an aronmatic pol ycarbonate with suppressed

generatigon of rel i.al ich. c i r ' ester

i nter chaér)ige ég:gibﬁn;ﬁngég? Iagéns?%rr%n%efs:ggb%&Wy@%%?%’go%ﬁp%&h%ﬁ ?ﬁ@ﬂgg@ar bonic acid

di est er élemants comprises at least one metal selected from the group consisting of iron, tin,
chromium, titanium and copper and wherein the total amount of iron, tin, chromium,

titanium and copper is 0.5 ppm or less.

9. A carbonic acid diester as described in either one of the above 7 or 8,
wherein a total amount of all metals is 0.5 ppm or less.

10. A method for producing an aromatic polycarbonate by heat-melting an
arométic dihydroxy compound and a carbonic acid diester in the presence of a
catalyst comprising a membef selected from the group consisting of an alkali metal
compound, an alkaline earth metal compound, and a combination thereof to perform
an ester interchange reaction, wherein as the carbonic acid diester, a carbonic acid
diester excellent in storing stability and suitable for producing an aromatic
polycarbonate by heat-melting an aromatic dihydroxy compound and a carbonic
acid diester is used, and wherein the catalyst comprises 5.0x10® to 5.0.x10°®

~ equivalent as an alkali metal of the alkali métal compound and/or as an alkaline




reaction facility, wherein the material quality of the reacdhopybaeility
conprises a stainless alloy, and wherein the stainless alloy conprises a
total content of niobium and/or vanadiumfrom 10 ppmto 1,000 ppm 12. A
met hod for producing an aromatic as described in the above 11, wherein a
catal yst used for the ester interchange reaction conprises an al kali netal
conpound and/or a nitrogen-containing basic conpound, wherein the anount of
the alkali netal conpound used is 1x10-8 to 5x10-6 nol es based on 1 nole
of the aromatic dihydroxy conpound. 1?5 A production facility for an
aromati c pol ycarbonate, having an oxide |l ayer, said oxide |ayer conprising
iron oxide as a main conponent and having a thickness_ of at |east 20 nm or
mor e f oremsth metalind the alalingeprts umicia) cconipaund arsht.Oxk o ta6i0x107 equivalent

73, wner ) Aracids oottt A BG PG ¥A0E BORBANES 50T 1y T made of &

stainless steel alloy. 15. A production facility for an aromatic

pol ycar bonat e RigrtfiRrsgeme ethar marta of #opresenBnventioncre astelloxd,de | ayer

further conprises chrom um oxi de as a conponent. 26 February 2007 16 16. A
production facility .for an aromatic pol ycarbonate as described in the above

13, whergi.n an afeinsd for me:wﬂaicgjdwaﬁﬁﬂﬁwmn seppRfssed Nt er change
reaction of ap aronptic di hgdrox onpound and a carbonic acid diester in

t he pres¥HiEE fg %Q%Tﬂﬁt ral, whic H%Rﬂ'sﬁélpfebcpﬁﬁiﬂgia\ﬁ‘gesé?f 'aﬁe&fﬁﬂ_g@

pol ycar Rahghch VarroRfdtR dihyirS5FERSSUNd §RFh cBFbdric Add @;&E@tih% di hydroxy
conpound and a carbonic aci'd di'ester in the presence of a catalyst,
wher ei n rpReliRciactiy, wheeein thematarial guality oé the: reantiomtacilitg gomprigesra si ng an
oxi de '?%&qu%@ aﬂ%'éﬂﬁh&%lrhhé%&éiﬁi €s Aoy Q&nﬁéﬁ?&é?&iaf&%‘t&dt%}‘nw ein
said oxide layer tonprisés |Iron oxlde as§ a naln conponent and has a

t hi cknesmndédr vastadiusa om0 ppm t68,008 pprhhod for produci ng an aromati c

pol ycarbonate conprising reacting a mxture consisting mainly of an
aromati ¢ di hydroxy conpound and a carbonic acid diester by an ester

i ntercharige r eanaidtiesy o8 pRetuegedrkalomatR & deseiBed ifthendove 1anwheakdialal ne
earth netal conpound, and a nitrogen-containing basic conpound as a
catalyst used for the ester interchange reaction comprises an alkali metal
compound and/or a nitrogen-containing basic compound, wherein the amount of the
alkali metal compound used is 1x10°8 to 5x10°® moles based on 1 mole of the

aromatic dihydroxy compound.

13. A production facility for an aromatic polycarbonate, having an oxide layer,
said oxide layer comprising iron oxide as a main component and having a thickness

of at least 20 nm or more formed on the inner wall surface of the reaction facility.

14. A production facility for an aromatic polycarbonate as described in the above
13, wherein said inner wall surface of the reaction facility is made of a stainless
steel alloy.

15. A production facility for an aromatic polycarbonate as described in the above

13, wherein the oxide layer further comprises chromium oxide as a component.




catal yst, wherein the carbonic acid diester conprises nolg f@hfi H@y 5 PPM
based. on the nitrogen atom of a nitrogen-containing conpound,” not nore
than 0.5 ppm of each netal contained therein and not nore than 10 ppm of
salicylic acid derivative, and wherein the reaction m xture during or
after the reaction has a viscosity-average nolecular weight, and wherein a
concentration of the nitrogen-containing basic conpound in the reaction

m xture is kept in a range of not less than 0.1 ppmand not nore than 10
ppmduring a period in which the viscosgty-average nol ecul ar weight of the
reaction m xture is between 500 and 3,000, and not |ess than 0.01 ppm and
not . mor gt han AlorB@IR A TREIBty FoPS bRIMALIL M Glibbritie Ws TS/ RV Er age

mol ecul ar, wei ght of the reaction mxture 1s between 3,000 and 10, 000. 19.
A net hod thheralivgd U8 ngheiginaraedrriabiel pelicibanate 45 predeeeteay i an tefder above

18, wh . ) - . . e L
net al ggﬁgg'gﬁéé%}%gﬁqglgéég%gé%%ﬁ@no o?&ggﬁmdigﬁ%%eoﬁé E&Hrrg{'%tgﬁf | t he
al kal i neirethetgreserical ofeocgialysid i s used based on 1 nol of the aromatic

di hydroxy conpound. 20. A nethod for producing an aromatic pol ycarbonate as
described in the above 18, wherein the -reaction is perfornmed in a

reaction1faci | Atrethodmidn froddcify ahHrematis pegtarboRaiethysimbslet flerzhatde
conprising a total content of niobiumand/or vanadiumfrom 10 ppmto 1,000
ppm 21, "RGHER b AN AR MBNGEAYTNOEY SRMPOYRAENE AfATHRRF B6IAIBSISE IndBSCr i bed i n

t he abovgreskAce W8 catdlyst ehdr@fdroalctich BRahfid Bt ih B rBaétiiClabmty facility
having an oxide |ayer,” said oxide |ayer conprising iron oxide'as a nmain
conponentoRRsiRgANXide lakiecihan énnesiwalltsuriags of e neaction fasility, vdrareio on t he

i nner wal.L; I t i f cing an
ar omat | A RSB orhet e 3 e 85 rhofb bopionefi R Haga kRT3 O0,
conpoundapleasi@®dmas a byproduct of the nelt polycondensation reaction is
recycled to be used as a solvent for adding the catalyst, and wherein the
solvent for adding the catalyst conprises not less than 1 ppm and not nore

than 1, 008, ppnAchethdd foH Rodidding &nERéhatic pelycabeAste! ddenfisiy RRtNG a
pol ycarbonate described in the above 22, wherein the npno %gr oxy . conpound
i s phenoMixipte ansisting iAol ararematia dkyHrexy qompavingIRNdrRCiPeRIAYY - aver age
mol ecul agjiester by an ester interchange reaction using an alkali metal compound and/or an
alkaline earth metal compound, and a nitrogen-containing basic compound as a
catalyst, wherein the carbonic acid diester comprises not more than 5 ppm based
on the nitrogen atom of a nitrogen-containing compound, not more than 0.5 ppm of

each metal contained therein and not more than 10 ppm of salicylic acid derivative,

and wherein the reéction mixture during or after the reaction has a viscosity-average
molecular weight, and wherein a concentration of the nifrogen-containing .basic
compound in the reaction mixture is kept in a range of not less than 0.1 ppm and not
more than 10 ppm during a period in 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. -

19. A method for producing an aromatic polycarbonate as described in the

" above 18, wherein 5x10° to 1x10® equivalent as an alkali metal of the alkali metal




wei ght of a reaction mxture is between 500 and 3, 000" Ofs Fnffy 2@F i N

whi ch the viscosity-average nol ecul ar weight of a reaction mxture is

bet ween 3,000 and 10, 000" neans that "all the periods in which the

vi scosi ty-average nol ecul ar weight of the reaction m xture is
substantially kept between 500 and 3,000 or 3,000 and 10,000", in the case
of using a conpletely m xed vessel for obtaining the reaction mxture in
the continuous reaction facilities, the condition is nmet by the state in
the conpletely m xed vessel when the U@%cosity-average nol ecul ar wei ght of
the reaction mxture at the discharging port of the conpletely m xed
vessel is in this range,. 26 February 2007 16b The present invention is
further deewppuediandoreszan alkeli earth meteholitie alleline earth mataloeempaundsisof t he

aromatic pg cyﬁgg%gﬂg? Z'%lcg{);ﬂl'a?%\@g’%@ ‘%’gﬁ!&f&ﬁﬂﬁ ofyention, especially an

aromati c polycar g a nmelt pol ycondensatlon
reaction of a mxture corrpri sing an aromatlc di hydroxy conpound expressed

by the f |OWI ‘' and a carb nlc aci d X ed by the
o1 | owi ngot or rafnetssd B edino B0 arotmGit sVefdtag o5 3biber Bhe 308k o

| nt er changewheaiei etreaélich is pé@ﬁmﬁe& imng r@actﬁhtféﬂﬁl@rtomismgrﬁtﬁﬂlé%@%léel,
conpound and a,n al kall nmet al npound, etc, desi rabl e, l‘&{_gF\’Z)n ((hlia)n Ho

|\ 1| seigstaniess steel CP"”@“PQ"'«? %%P@FW”W"’ @O@Fﬁh@'ﬂdlef varadi

formul ae g!’ntoQQOCSppm SO or -SX@2-) R7 R9 oco R8 Ro (3) In the above
formul a F )', nis 0to 4, R2 and Rs are each the sane or a' 10 different
hal ogen atom or a hydrocar bon group having a carbon nunber of 1

21. A method for producing an aromatic polycarbonate as described in the above
18, wherein the reaction is performed in a reaction facility having an oxide layer,
said oxide layer comprising iron oxide as a main component and having a thickness

of at least 20 nm or more formed on the inner wall surface of the reaction facility.

22. A method for producing an aromatic polycarbonate as described in the above
18, 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, and wherein the solvent for adding the catalyst comprises not less than 1
ppm and not more than 1,000 ppm of anisole.

24. A method for producing an aromatic polycarbonate described in the above

22, wherein the monohydroxy compound is phenol.

It is noted that, while "a period in which the viscosity-average molecular
weight of a reaction mixture is between 500 and 3,000” or "a period in which the
viscosity-average molecutar weight of a reaction mixture is between 3,000 and
10,000" nie.ans 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
10,000, in the case of using a completely mixed vessel for obtaining the reaction
mixture in the continuous reaction facilities, the condition is met by the state in 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,.




to 12; R4 and R5 are each the sanme or a different hal ogew mbamy 2odyydr ogen
atom or a hydrocarbon group having a carbon nunber of 1 to 12. 'As the

hydr ocar bon group, an aliphatic hydrocarbon group having a carbon nunber

of 1 to 12 such as an al kyl group, etc. or an aromatic hydrocarbon group 15
havi ng a carbon nunber of 6 to 12 such a phenyl group, etc. are preferable.
As the hal ogen atom chlorine, bromne, iodine, etc., are exenplified. Rs
is an al kylene group having a carbon nunber of 3 to 8. As the al kyl ene
group, pentylene group, etc. are exenpé%fied. As the aromatic di hydroxy
conpounds-rel ated to the present 20 inveéention, for exanple,

bi s(4- hydr oxyphenyl ) net hane, 2, 2-bis(4 hydroxyphenyl) propane,

2, 2- bi s(4- hydr oxy- 3- net e TR TN el 26 February 2007
18 bi s( 4- hydr oxiéﬁéﬁ%e)rﬂﬁt\tggﬁg% |s)2fﬁaﬂgla<§'es§crf%eé in detail below.

bi s( 4- hydr oxy- 3AGhoughhihere prevarious kipbsnef ,the aromatic polycarbonates

2, 2-bi s(4-hydroxy- 3, 5-di brom.ophenyl ) pr opane i s(4hydr oxyphenyl ) oxi de,

o (3, 5 drHFL Rt PR ey FoPedy A S e BRI ey

3, 3' - di chélstaimedbydpatidnyiticox yrebitipdutyuondehs stidnyréaotiorpbieasistuul f one,

resorci nol,__hydr ogdi_none,. ghl 4-di h drcx§-2 5-di glgﬁo ﬁnzene, 1;

4di hydr oxSP3PTRRS: ¢/ BLorpafic dinygioxy copany %RWF§ ¥ 1g [ewing

- bi s(4- hydiveuigh@iydnd sscarboricdeid dikster erpresesd bplthd folidwingsfommgapeci al |y 2;

2- bi s(4- hydr oxyphenyl ) propane is preferable. .-In the above fornmula (3)', R7,
R8, Re, Rio are each the sane or a 10 different hydrogen atom al kyl group
havi ng a carbon nunber of 1 to 4, 3 phenyl group or hal ogen group. As a
carbonic acid diester related to the present invention, for exanple,

di phenyl carbonate, ditolyl carbonate, bis(chlorophenyl) carbonate,

di napht hyl carbonate, bis(diphenyl) carbonate, dinethyl carbonate, diethyl
15 carbonate, di-butyl carbonate and dicycl ohexyl carbonate are exenplified,
and especi ally Bi phenyl carbonate and ditolyl carbonate are preferable. In
the production of the aromatic polycarbonate in the present invention, 1.00
to 1.20 noles, preferably 1.005 to 1.10 noles, further preferably 1.01 to
1. 05 nol es of the above nentioned carbonic acid diester is




20 used based on 1 role of the aromatic di hydr oxy conpongﬁgghﬁp§@g7the
aromati ¢ pol ycarbonate in the present invention is allowed to contain for
exanpl e, ethylene glycol, 1, 4-butane diol, 1, .4  cycl ohexane di methanol,

1, 10-decane diol, etc., as an aliphatic di hydroxy conmpound (dial), for
exanpl e, succinic acid, isophthalic acid, 2, 6-naphthal ene 25 dicarboxylic
acid, adipic acid, cyclohexane carboxylic aC|d terephthalic acid, etc. '

as a dicarhoxyljic acid, and for exanple lactic acid, p-hydroxybenzoic aC|d
6- hydr oxy- gﬁ £ FPEnEe] anéﬁﬁﬂﬂnﬂgrgﬁnéﬁﬁaﬁﬂﬁﬁx?Kl6D§umuﬂng2hecessary As

;23 gaaﬁlr%%gﬁg%%ntaln|n baS|cﬁg§ﬁ%gﬂa% ggﬁﬂgghusgggeg@gggﬁdhe ég?npognd

‘exchange @ in the nelt pol ycondensation nethod" using the

nmonohydr oxy conpound produced as. a byproduct to be recycled as a solvent
of the catal yst, ?uaternary anmoni um salt or a quaternary phosphoni um
salt andJor an al kafRzital salt, or ﬁﬁﬁnquaternary ammoni um salt or the
guat er nary phosphou kal ine earth netal salt 26
February 2007 the al kali netal compound used as
the cat al ystOrT : kbl e, a hydroxide, hydrogen
carbonate, carbondte sagft, acetat nitrate salt, nitrite salt,
-sulfite salt, cyanate salt, thiocyanate salt, 5 stearic acid salt,
borohnglde salt benzoic acid salt, hydrogen phosphate, and ,a salt of

bi sphenol or. phenol are exenplified As concrete exanples, Zbdi um

hydr oxi de, pot§55|un1hydrOX|de I-i t hi um hydr oxi de, sodi um hydrogen

m sal t and/or

-\g?rbonate pot s%4un1hydrogen carbonate, Iithium hydrogen - carbonate,

odi um car banag e,_potaSS|unLcaL panate,. lithium carbonate, 10 sodium
acetate, potas$|un1acetate E$Eg acetate, sodiumnitrate, 3 potassium
nitrate, I|th|qq;n|trate sod mnitrite, potassiumnitrite, lithium
nitrite, sodium'sulfite, potas sulfite, lithiumsulfite, sodium
cyanat e, assi um cyanate, lith i um cyanat e, sodi umthi ocyanat e,
potassrun1'ghh@myaﬂﬂheeﬂ&mmhﬁﬁheEﬁmwewana&mnnﬂwﬁmnﬂ(biSar&Kb(npéKE§}Ium

stearate, 15 Iithium stearate, soq#un1borohydr|de pot assi um bor ohydri de,
lithium R s | -

R0 | (3)’

| ~ Tnthe above formula (2, nis O to 4, Reand Rs are each the same ora
10 dﬁﬁnxmhakgenaﬁﬁnorahyﬁncﬂbmngmuphaﬁngacminnnunﬁmrofl
u)12ﬁR4andI%zmeeadhﬂma&nnedradﬂﬁﬂenthakgenaﬂmﬂﬂalnmhogml
~ atom or a hydrocarbon group having a carbon number of 1to 12, Asthe
hydrocarbon group, an aliphatic hydrocarbon group having a carbon number
| - of 1 to 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.
~ Asthe halogen atom, chlorine, bromine, iodine, etc,, are exemplified. Rsis
an alkylene group having a carbon number of 3o 8. As the alkylene group,
pentylene group, etc. are exemplified.
R fmﬂwammﬁmdeMMymmgmmhmhmdmﬂmpm%mt
20 nnmnﬂxnlibrexannﬂeInsthydanqﬂnngdhnmmhane 2,2-bis(4-
B hﬁhmanWMmmmn22b%@wwmqﬁﬂm&ﬂﬂﬁwmmmaa@4;

‘..-.—L-_}




bor ohydri de, sodi um tetraphenyl borate, sodium benzoat €, %@%%7 '
benzoate, 1ithiumbenzoate, disodi um hydrogen phosphate,” di pot assi um

hydr ogen phosphate, dilithium hydrogen phosphate, disodiumsalt,

di potassiumsalt and dilithiumsalt of bisphenol A, sodiumsalt, potassium
20 salt and lithiumsalt of phenol, etc., are exenplified, and especially,.
a sodium salt of the aromatic di hydroX§ conpound, for exanple, disodium

- salt of Dbjsphenol A or a sodiumsalt of an aromatic nonohydroxy conmpound,

chanme Eov ke e o P b b P fmeih 5 e S
met al go rrp%fl?ri]% &X @F@ﬁﬁﬁ%@@%@%@ﬁfﬁp%{b%@hﬁpmbwﬁp gAce, but
| : Et g?iﬁatngm? ,5?%@%@?%&?? l?ou;ldil%e’g ’lgédjh?#est r %@%’%@?%ﬁoﬁo be
sl ow, whe n&#h@ggm%a&?gﬁahﬁ@mbﬁ%@ $ resercEbrBlogLnongs i s,
3, Ty i et BRI L SRhagR Abataqgl o0 on o
ni trogen- mﬁ'ﬂ?@lﬂbﬁgﬁé% hﬁdrmb@nyla sudfsxicepais pire easmudifipdind
descr! e A o5 b9 L ER DA LAERLCC Rl oort) Lo
conpound as t he catalyst related to the present invention are used in a
barth met al. contad AvE fatida &, B, PRl SATR RSB GES [0 T X T0. 6
equi val® mdﬁ@ie@thydmgersatom&ﬂcyl grouplitdvingquiarbbaniumber ef ptefer ably 5 x
B AR, TP, T, e o
since it causesAgm canbemic acidfliesteretlatddioattieqseabny AveptmpRysi cal _
o The. oo atult PRGBS e RS SRR disEbloraRhembraRga n b
take ‘IOI aceandyspégally diphenyl carbonate and ditolyl carbonate are preferable. :
- In the production of the aromatic polycarbonate in the present
Invention, 1.00 1:0 1.20 moles, preferably 1.005 to 1.10 moles, further-
-+ preferably 1.01 to 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 inventionis
- allowed to contain for example, ethylene glycol, 1, 4-butane diol, 1, 4-
. ;3 | cyclohexane dimethanol, 1, 10-decane diol, etc., as an aliphatic djhydrt)x‘y _ :
compound (diol), for example, succinic acid, isophthalic acid, 2, 6-naphthalene
25  dicarboxylic acid, adipic acid, cyclohexane carboxylic acid, terephthé_]ic acid,
- ete, as a dicarboxylic acid, and for example lactic acid, p-hydroxybenzoic acid, -
6-hydroxy-2-naphthoic acid, etc., as an oxycarboxylic acid if necessary. |
 Asthe catalyst, an alkali metal compound, an alkaline earth metal |
. compound and a nitrogen-containing basic compound can beused.
30 Asthe ester exchange catalyst in the melt pblyoondensaﬁon method
' using the monochydroxy compOmd produced as a byproduct to be recycled as
a solvent of the catalyst, a quaternary ammonium salt or a quaternary
phosphonium salt and for an alkali metal salt, or the quaternary ammonium
salt or the quaternary phosphonium salt and/or an'alkaline earth metal salt




rearrangenent of ‘the polycarbonate bonds, when the pol Y iy % fﬂ
tenperature is elevated at the |ater perlod of the reaction ?ore

since the anpunts of such deconposition and branch formation are great,

the flow 15 property and color tone of the aromatic pol ycarbonate obtai ned
by the nelt polynerization method by the ester interchange are inferior to
those of the aronmatic polycarbonate ob¥ai ned by the interfacial

pol yneri zation nethod. In order to nake the flow property and col or tone of
t he” ar omat iaze ppeleyallyhiedt e obt ai ned. by the mel t polyrrerl zation nethod at a

bt ai ned by < ne. A EErARE Al oD Rnd ys B Rea AR e EseR y 1o
reduce thelmmltmn,cﬁforexdmphba dﬁ@ﬂd céﬂ%rﬁté"tﬁ%b&ﬂéi@édl nto 0.2
Suppress  ACGHBEHE B @aﬂéﬁizﬁ?es@@ B %S@ﬁgﬁg ; Bickssts St
rey P stesicaai@bls biohgBritesall ok S AEAYNBLINARBhate BRUF O,
armount. of ?l‘?@ﬂéﬂ%@ﬁ}l%iﬁrp @B&p@ﬁﬁﬂ}{e@hﬂlﬂﬁ@d Aaronmeteetamplgsal  conpound
' l:?)mgo)ljnéo ﬁ%dl?ﬂ:ghagrigj}ﬁt Ws )from%%eyﬁg@ﬂgéoﬁm@ glc)thydroxy

pr ef er abl Bqlmg@mqar Terate, pelaseiuso hy @‘n@ﬂnna‘rﬁaﬂ;lthmhnhydmgemn of

Yﬁghﬂjlsc:oent co @%Wd er ﬁ?%&%ﬁé@&% ! tt%ha;r)]?events.

from ob® a|$ﬂdﬂgn3aa¢ﬂt§1ﬁe potassnimmacekitghlithimoratdtate, sodiyeariionste. 1f the -

T L T g

become a mﬁstxesocﬂmmz\salﬁte wétabsiuhheulfibd ditihamn s}tﬂﬁ@bo@iftuﬁh?aﬁﬁ@ﬁt I on

m xture i speci f,i range as descr,i bed.l.ater, then an aromatic
pol ycar boﬁtgsﬁgmwﬁé% ﬁtn‘ag%lst?@l%@l 0k NPEASHYEbI | ity can be
obt ai ned, th[td:yehaté)éttﬁlmurﬂndéy@ﬁaﬁehmat@bmaté t%m&étéﬁ(ﬁ;@t ove usage

|

LR Dol et S e Gl ok st one AN ([Er el ey s real zed
- with exce |H0@@hyd@idie %&lﬂ:h)téufaﬁhenyl borate sodium benzeate, potassium
' benzoate, lithium benzoate, disodium hydrogen phosphate, dlpotassmm
hydrogen phosphate, dilithium hydrogen phosphate, disodium salt,
.. dipotassium salt and dilithium salt of bisphenol A, sodium salt, potassmm
20 salt and lithium salt of phenol, etc., are exemplified, and especially, a sodium
salt of the aromatic dihydroxy compound, for example, dlsodlum salt of
bisphenol A, or a sodium salt of an aromatic monohydmxy compound, for
- example sodium salt of phenol are preferably used.
._ - Astheester exchange catalyst, an alkali metal compound and/or an
25 - alkahne 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 %, that1 is, on
"+ 'the initial polymerization stage, to cause problems when applied on an
30 ndustrialscale. 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.
Y 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




propertles of the. aromatic polycarbonate. In the above fg h% 7RLis
.an al kyl- group having a carbon i 0 nunber of |. to 4 or an ary roup havi ng
a carbon nunber of 6-12, but other than such desirable conpounds, for
exanple, a tertiary amine such as triethylamne and a borate can. al so be
used. As such a nitrogen-containing basic conmpound, for exanple, an
~amoni um hydr oxi de having an al kyl, aryP, alkylaryl group or the like, such

.15 as tetrani et hyl anmoni ui n hydrOX|de (Me4NOB), tetraethylamonium -

hydrOX|dezﬂthMﬁHMﬂCUHnIﬁMmﬂaﬂdﬂmﬂﬂkahndﬁwdthXﬂ@ﬁﬂédﬁ&ﬁ%ﬁ%inntheca&&wx
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triethyl amqlﬂva]enlt by pmfé@blydﬁfiel@'? tde &Z}{}”Bél}lﬁ@alem?ﬁs the me

hexadecydl rre m ne, E ” a basic It such as tetranet ammnl um
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. ) the amounts of such decomposition and branch formation are great, the flow
15 property and color tone of the aromatic polycarbonate obtained by the melt
- polymerization method by the ester interchange are inferior to those of the
. aromatic polycarbonate obtained by the interfacial polymerization meﬁhod.
In order to make the flow property and color tone of the aromatic
- . polycarbonate cbtained by the melt polymerization method at a similar.
20 degree compared with those of the aromatic polycarbonate obt_ained by the
- interfacial polymerization method, it is necessary to reduce the amount of
-  the above deoomposmon and branch formation to 0.2 mole % or less perthe
R ) 7 recurringunit. To this end, it is preferable to suppress the amount of the
alkali metal compound and/or alkaline earth metal compound. catalyst to
- 25 lessthanbx 10° equivalent per 1 mole of the aromatic dihydroxy compound.
_ That is, a preforable ratio of the used amount of the allcali metal
compound and/or alkaline earth metal compound is 5 x 108 to 5 x 106
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 physmal properties of obtained
aromatic polycarbonate and msuiﬁment completion of the ester interchange
B ‘reactlon which prevents from obtammg a high molecular weight aromatic
- polycarbonate.
* Ifthe amount of nitrogen-containing basic oompound contained in the




the sane standard, and especially preferable ratio is 5 5%%. 5@% 10 5
~equi val ent based- on the sane standard. Besides, according |es
‘perfornmed by the inventors of the present invention, it becones cl ear

that, in order to produce an aronmatic polycarbonate having an excell ent
quality by the ester interchange nethod, the anobunt of use (added anount)
of the above nitrogen containing basic 2l0 conpound, which was considered to
- be i-nportant heretofore, is not so 3 inportant and that it is extrenely

i mpor t ant m@am@gmm@%mamheg ﬂeﬁ%nﬁcﬁfﬁtsbegoamse@j al he

-concentration.pf the | hl’O en-containin asi ¢ conmpound at a concent ration

- of not |es$ value eCigr welg th@r@mﬁmmm@mheman od in

| ﬁﬂl&gefqhﬁo&%ﬁ%@% T Hlé?ess %@dﬁ%ﬁaﬁ%@%ﬁ}% ore

‘than 1 ppnﬁ ﬁgoﬂﬁebwmaan thy anmai vadaftheminecml ar

Feacti of noume EPERER AR o Wyﬁ@ d%% FealRt &I on

reaction |Kﬂmhﬂmith&mhﬁwsuﬂnhﬂynpnﬂﬂmedsumia EQQESEKEﬂErVWﬁghtHIHQ an

aromatic p m.ng, t he condensat on reaction of
a mxture ?@@Qﬁﬁ@ﬂﬁﬁgﬁFﬁg o V%Féh %QBHWH%H?g? %$%Esed by -

t he above pmnmmMes@ﬂﬂkagnmhab@ bomitenacs d dlester expressed by the above
 formula (3) resen ster 2 nterc ge cat | yst conprising
a nitrogen contéhﬁﬁﬁ%ﬂgé Zﬁﬁg' ound and/or

~an al kapi Q&l}ﬁ@éﬁbfﬂ%dlor%ﬂmd@%u haﬁ?ﬂ{gaéﬁr&ﬂiﬂuﬁfbe? foE?ibﬁrt%%EeIOf a
;pre-polyner” in,a, general chem termin case, the degree of
|yner|zgf§136k§%%egne@ﬁ%0@mpa ,tfarﬂxmi&\ a tereaTnATHBE Stigh&sof

a' polyne)kaﬁﬁ_kﬁﬁm@eﬁgi hoﬁﬂ@ﬂkﬁﬁi$é h case the degree of the 30

: polynerlzatlon 5& pr.ogr esses n the present |nvent|on it Is possible

to use, as des|r  TElrOgeRgONtaimnehasia comppuad, B Xﬁﬁﬂﬁﬁemlof a group

- ggﬁgsﬁziﬁgzdﬂ@ﬁﬁfg@%@f E@%&@a@é@aﬂ%ﬂ AR oty

hydn»ndeﬂ@&bﬂ)ED'&%nﬂmﬂyknnnnxnunlhydnwﬂdeGgudﬂCEﬁ
benzyltrimethylammonium hydroxide (Ph-CHe(Me)sNOH),
hemmﬁiyhxhneﬂndannnonhunkwdnxddeeﬁc a tertiary amine such as
, ',-'tmeﬂnﬂannne'hibuqdannne dnneﬂmﬂbenzﬂanﬂne
20 hexadecydimethylamine, etc,, orabaacsaksuehashaxanmihﬁanﬂnonunn :
~ borohydride (MedNBHYy), tetrabutylammonium borohydride (BU4NBH4) '
: oS - tetrabutylaramonium tetraphenylborate (MesNBPhy),
~  tetrabutylammonium tetraphenylborate (BusNBPhy), etc., can be
. exemplified, and among them, uﬁxanuxhykunnuﬂﬁunahydnﬁdde _
25 (MesNOH) 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
tetramethy] phosphonium hydroxide MesPOH), :

| benzylmmethylphosphomum hydroxide (Ph- CHz(Me)aPOH) hexadecy
30 - trimethylphosphonium hydroxide, etc., or a basicsalt suchas
tetramethylphosphonium borohydride (MesPBFL),
| tetramethylphosphomum ten‘apheny]borabe (MesPBPhy ), etc., canbe
exemphﬁed. o
The above mtrogen-contammg basm oompound 18 preferably used in




23 elenments of the Periodic Table neans silicon, gernanlﬂyF%) %?Oﬁﬁw usi ng
thi's al kal'i nmetal conpound as the catal yst for the pol ycondensat on
reaction, the polycondensation reaction can be advantageously progressed
rapidly and sufficiently. Also, it is possible to 5 suppress unfavorable
side reactions such as branching reaction devel oped during the :
pol ycondensation reaction at a low l'eve?2 (a) The alkali netal salts of the .
~ate conpl ex of the group 14 elenents of the Periodic Table, which are '

t hose descraxtmm)ofrimo-éuesec Mmah@ta@@h@%bsﬁﬁtﬂog@hum thé- 268091.

- hN/b;g(cng;:rS ﬁé; compounds,_of. 10 ?}8!‘ 0 “w%oﬁ;g%@@@ E;?(GGO(EtO)Dﬁ)S

can be exe
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15 exe”%"éQﬁﬁ%kﬁHﬂkﬂﬁﬂonﬁie@Q&né metal salts of the oxo acid of
t he el ement “of &kg 14th group in erlodlc Tabl e, for exanple, an
al kali netal sal ides s&lﬁqotfﬂl@gdiolsﬂud@ﬁp@rmedﬂwﬂhe snlentafs citMm c acid,

i b o s L A
gFLZ:I52LEBO excellent Qpbgtheesggh conpound thgggof andik
nDnosodlunQ%r Qn?B§ﬂ$98§%kg§gﬁgﬁﬁ@%#ﬁ@gpr pg&x?ﬁ%?@ﬁ%ﬁﬁpgép§ﬁb5|Ilcate
and teuﬂasmmnpmmdeW&mdjvwmaUmEnmr “=o?s:ﬂﬂumﬁaﬁﬂheﬂﬁoﬁhé]Qkk@b@ metal salts
ot mgg;m@g@&ﬁg@mﬂf TR Rttt o rspeBi g kel retal salt
nDnostanaUﬂhﬂNhﬁﬁgéﬁbaoﬁbﬂl) Jhgtﬁbcﬁﬁdaﬁkﬁﬁﬁﬂ%@ﬁmyﬂﬂ '

The Ikall tal salts of ge%nanous (I'T) acid

g\l:flspgf) eﬁ%gsFFg&Eﬁxe dpa é@ﬂ@@l&tra B ofagt hﬂné) T'rpen andswt mae
?52883 nerdin fgmaﬂ fing be@@ﬁ@d inGAHERYAE VidBbRPhvarsbRIAs UM
weight of a cmannmxhue1sbehween5002uui3OOO and further, not less
~ than 0,01 ppm and not more than 1 ppm during the period in which the
Vumo&myawaagenmﬂeaﬂar“@%ﬂmofﬂmnﬁadmmanuxhne1sb&mw&n3(KB
and 10,000.
| Here, “the reaction mixture” nmﬁmsthenmxnuEIHVﬂmChthe
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
-f:) o dﬂﬁnhnxyconqxnnmieXpm%Sadbytheaboveﬁmnnu&aGb%ﬂmiacaﬂxnﬁcadd
| diester expressed by the above formula (3) in the presence of an ester
25 interchange catalyst comprising a niuvog'en-oontajnjng basic compound, and
 an alkali metal compound and/or an.alkaline earth metal compound. Tt can
- besaid tobe in a state of a ‘pre-polymer” ina 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 ofthe
30 polymerization further progresses.
" In the present invention, it is possible to use, as desu'ed, (a) an alkali
metal salt of an ate complex of a group 14 element in the Periodic Tableor -
(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




exenplified The alkali netal salt of gernmane (IV) acid &g bBBaE gx@mpl-e, an
acidi¢ or a neutral alkali nmetal salt of nonoger nani ¢ aci deor a condensed -

26 February 2007 24 compound thereof and nonolitium orthogermanate
(Li l'aGe®™), disodium orthogernanate, tetrasodi um orthogermanate, disodium
di germanate (Na2Ge206), disodiumtet ra%er manat e (Na2Ge4®), di sodi um
pent ager manate (Na2Ge50 1) can be exenpldified. 5 The pol ycondensation
cat al yst as nentioned above are preferably wused in a ratio in which the

- al kal i - met alembnteoftthe Parfrelictllkyntans silicsn, mUﬁmrﬂaﬁé equi val ent
‘based on 1 nole t he di ol, conpou e ratio
thereof .is 5 x 13‘5’3(7 %ﬁ%&%@ ﬁ‘fﬁ'@ Pl?n t he

pol ycondenp@htoondéﬁ@aﬁoma@ho éxﬁﬁﬁﬂhlr@ébﬁdﬁcdr?béo possi ble to

have co-exl sted, at st one k| nd &oc aly t selected fromthe group
of oxo aci ﬁﬁ@%f? Progressad Q@HBLY@E ofAlSﬁelt%pO%ﬂibEWabl e.

'By. usi ng t bapg r@%{tﬁw%léﬁdéﬁ@%gﬁé{rsan gﬁ%éO@%WQh?}egfeg&e uppr ess

unf.avor abl e s] de_reacti ons suc
in the polm Halyendeasai@nreadiengiree oy level.of forei gn rraterlals and

rotardl g the 1 a0 Mt Ct R RS e REE A IR A BN B IhRTA

pol yconden@ﬁﬂl&f’ﬂl‘l(mim%h;xﬂnehamﬂﬂomsgnbedeapMmeﬂémMedPer| odi ¢

pethe oxi RPNy RE IR o8B0 RL e OB R Rld ARSI T con”

nonoxi de, g&ﬁmamumn(@e) MNaGe(OMe) DaGe(OE s, CN&@@(OE% INGEGE Bagle;

GF cf or abl e e GRIR LM T A bR LS et réélb‘feil n' the
?g;: gtﬂal ngt exi st Ad the campatinds of tihESny |NaSﬁ(®Me)§Ndi&;!(®M@ E%n gat §|5 g" e
If the c oc@hﬁsp@éﬁ 351\%3@20 wﬁ%@@&@k%ﬁnﬁ@a ﬁﬂaﬁafé&@@edl ngy50
ol e (at oiNaB(d-8-O2H4E S DEYS 'N%n(@?h%ﬂ&%%ﬁ(@%)& 8hf be
" 15 exemphﬁed
Further, as (b) the alkali metal salts of the oxo acid of the element of
the 14th group in the Periodic Table, for example, an alkali metal salt of
-~ silicic acid, an alkali metal salt of stannic acid, an alkali metal salt of
. germanous (1) acid and an alkali métal salt of germanic (V) acid are
.20 exemphﬁed as pxeferable 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 thereoﬁ
D - and monosodium orthosilicate, disodium orthosilicate, trisodium
- - orthosﬂlca’oe and tetrasodium orthosilicate can be exemplified.
95 - - The alkali metal salts of stannic acid are, for example, an acidicora
neutral alkali metal salt of monostammic acid or a condensed compound
 thereof, and disodium monostanate NazSnQs « xHz0, x=0 to 5) and
- tetrasodium monostanate (NasSnQOs) ca be exemplified.
| The alkali metal salts of germanous (II) acid are, for example, an
' 80 acidicor a neutral alkali metal salt of monogermanous acid or a condensed
- compound thereof and monosodium monogermate (N aHGeOo) can be
exemphﬁed
The alkali metal salt of germamc (V) acid are, for example, an amdlc
- oraneutral alkali metal salt of monogermanic acid or acondensed




becomes slow. It is further preferable to have a group nt of
the 30 Periodic Table in the co-catalyst existed in a %%%E%’ y%@%ﬂfo 30
nol e (aton) based on 1 nole (aton) of the-alkali metal atomin the

pol ycondensation reaction catalyst. Use of these catal yst systens in the
pol ycondensati on provides an advantage for progressing the

pol ycondensation reaction and the term2Aal 26 February 2007 25 bl ocking
reaction rapidly and sufficiently. It can also suppress unfavorable
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di ester un Qg%%gég)% ' ester interchange
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(a reacti mﬂ gltatlng a mxture nalnly
cont ai ngng an arppa Hééﬁﬁh ter i
under aﬁ i nert, gas ?bﬁg h}tﬁlere %E§5$reserﬁu|nveéﬁﬁﬂ%&ﬂf@%ﬂ%%b
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and pr essprefarablectotib ﬁlee’e«n%lpﬁbi t0'6to 1% 19P=aquivigenton tleasimerhagiyl removi ng
Foact on 2ys s TR o EE B oo o FR e SRk R LT <ot weor
PR A W&“‘ﬂeﬁ@%‘?ﬁmﬂ%&%@i o e on
Shstem i ERI OFEx é&ﬁs@ﬁ@%des&et%@ B olheienioric 18R | on
Zty“ae?‘eﬁhg;g;é‘;% E?m%“i}? 15 cgs"ﬁ"a prac??%goﬁﬁﬁ?#ﬂ%?ﬁ‘%’e IO removal
of the pr rghopyvinchiase@pt g oectirar ge t o
snal | a”DmﬂEh@bd@@ohﬂﬁﬁéaﬂbﬁ&é&dﬂ%ﬁﬁhegenenﬂmm1ofﬁnegﬂlnuﬂfmuﬂsand '
i 15 &Dnﬂnngdummgfnmnkhngpmmxssﬂmﬂeoﬁnuneeﬁbdmmiyvnﬂxnm
jretﬂxhngtheramecfthslﬂodkug;nxxxunlofﬂﬂmnunﬂsthereofandthe
polycondensation.
.Astheoxoamd{fthegnmu)14ekmmﬂnscftheI%ﬂuxthbbkasmwm
o ackLsunnncamniandgemnanxumndc&nbeexenqﬂﬂbd1
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.
Rmpmmmhbwhm@agmmlémaﬂdmmmmfﬂmPaméc.
- ‘Table in the cocatalyst existed in a ratio of 50 mole (atom) or less based ont 1
25 nmﬂe@ﬁnnﬂcftheaﬂgﬂlnuﬂalaﬁnnjnthepobmondensananreadmnl
catalyst. Ifthe cocatalyst is used with the metal element in a ratio
- exceeding 50 mole (atom) it is not preferable since the polyconde_nsaﬁon rate
beoomes 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 polycondensatlon
‘ reactmn catalyst.
SR Use of these catalyst systems in the polycondensatlon prov:ldes an
| advantage for progxessmg the polycondensatlon reactlon and the termmal L




vesselld

conmbi nation with the above conditions. 25 To be specificyg 'ﬁ% fg@@pn
practice is as follows: the reaction is started at a terrpera e of 150 to

- 200C and under a pressure of 300-100 Torr, then the reaction tenperature

is elevated and the pressure is reduced in accordance with the increase of

- the nol ecul ar weight of the aromatic polycarbonate during the progress of

the reaction, and finally the reaction 2ps 30 conducted at a tenperature of
- 270 to 350C and under a pressure of 1 Torr or less. There is no particul ar.
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i nvention a usya vertica git |on vesse a _
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2007 26 Myv@]_partlcul arly, in the case of perform_ng the reaction in a

batch Process I S usual y performed by using 2 vertical type agitation’
vessel s, charglh'gp REOIREHg b&(@l‘b@iﬁi@?mﬂ‘e@ﬂbng Boni ¢ acid
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- transf er r i (AgeaeEon prxtime) obtajnied throvgh heatimg! tiakicomiviggeehaidly hout a
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. pol yrrel()vmmltdelrmMeets ogph@@ul ar weight is obtained At that, in order
st keep the con atlon -of th rogen- containing basic c rrpound in the
f-'f‘»_gactlon system ﬁﬁﬁ’ﬁ W@E‘ 'é“eéglﬂ%l) @él@ﬁa}mﬂﬁ@ '(F)hefor
~exanpl e, itbniperpnasididep fe%sﬁﬁéfd?rp@xﬁ?ﬁnhg%ﬁ terehafgh ft abl e

Pe Si ¢ bleatt ﬁ Egareac

amount of 4he nit ro%ﬁ nt ai ni ng onpound “duri ng ion in
the first HeENgH Xyrcompowac end the sadanieacids dlaﬁs‘t@p,dm(hanjbn to the

iﬁﬁ?Pﬂuﬁﬁ§b%§¥%%§¥g??f??ﬂﬁégﬁiuﬁ?P@“%EP?orniﬁﬁﬁﬂﬂﬁg.%ﬁbﬁiura@ﬁag.?éf.on

eqeagion gad removing the mono ydroxy compound produced
by the reaction to the outside of the reaction system rapldly. In general the
‘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. Itisacommon
| practloe to facilitate easy removal of the produoed phenol to promote the
: reactlon by introducing a large to small amount of an mertgasflowm =
combination with the above conditions.
25 . Tobe spec:ﬁc, most common practice is as follows: the reactlon is
© started at a temperature of 150 to 200°C and undera pressure of 300-100
* Torr, then the reaction temperature is elevated and the pressure is reduoed
in 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.
S There isno partlcu]ar limitation to the style ofthe facﬂltles used for
o executmg the present invention, and a usually known vertical type agitation
o Vessel, a horizontal type agitation vessel or an extruder can be used.




20 agitation vessel attached with a rectifying col umm |526J§g)q?2{r85 obhe
i‘'nitial polynerization vessel where the viscosity of the reac n m xture
is low, and a horizontal type agitating vessel or a double screw extruder
- is used as the later phase polynerization vessel where the viscosity of
the reaction mxture is increased and renoval of the aromatic nonohydroxy
conmpound produced 25 as a byproduct becdnes difficult, arranging themin a
series, feeding the nolten raw material and the cat al ysts into a first

‘ pO|yITEI‘I2atIOI’l Vg6 pargRitariy %%h%ca@é‘é‘fk'}% rjﬂﬁlr%a}flﬁ% it the
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pr esent |%vent|o ﬂ?? 'S ﬁﬁ 0SSi (Fm%?;&r exad"‘?Itl %@dgﬁﬁﬁ?ﬁr@ unt of
“the nltrog nﬁgnedmuommﬁmaglmmmmmhmm t he

ol yneriz on ves el . S

or der Eé %%fiﬁ%ﬁ%@%ﬂ%@%ﬁbﬂ%e& > Hirisa o t 7" 2t7
concentra BISAHeS o*@]}g@ ohbé t@'@gﬂ nvention, i

S neceszﬁé\é&#@? ontrol ﬂ%e oncenr0 atian of rocgn cont azlEl I ng

i mpuritie ARG 17‘& ¢ gystent Yﬁ@@ﬁﬂ@lﬂe&]@ﬁ%%r and
the Chhydrmxtyalpimmefmﬁe B@éﬁmﬁéﬁ, th@ﬁﬁ‘z'u%’fen‘ﬁﬁl 1R AiRtRpl fHat he

concentration 8f t E@S nltro - cont ai g conpou d nthe ra rraterlals at
5 ppm or |¥&EN Pveﬁ‘?‘ﬂf‘%g WmmemmWa raw
materlﬁb agRbEh T egnghemégeeaﬁee@emiryﬂ{e% Bl O A GRRPGNds. 1t

grasp.and_contral.-tthe concentrati on

comes possible, to
trogen-&zﬂi&'@. exizatop Ay ﬂl@@@b@ﬁﬁnmﬂeﬂleprasmebe mﬂ)ls?ﬁelu]al‘fﬁmlghtwmem

t el tant t
?Sﬁ? ol o et ?‘mﬁd?ﬂﬁ*’g@rﬁﬂ?@% (robhinaBiof i ETikob 0T P01 1O
aromat i ¢ @PAYAINEEbasepoupcunddntthe reactiorsystem i 4 rangsgeaifiecthy thge. I n

oft Eéeiii’%%%’%ﬁﬁ%c.lﬁﬁ%fee?a@ﬁ% LB RErb e 1 G B e RESGR %?oxi‘”"‘i?st

conpourid Bddingasuitiable ammnﬂoﬂtl&shﬂ:mgefhmta&nhgi@@ﬁﬁﬁtﬂﬂpom tunghgpoi nt  of
' ~ the reactionin the first reaction vessel or during the process of
3 transportation to the second agitation vessel.
In the case of performing the reaction i ina oontlnuous 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 is low, 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 mjxtule
3 is increased and removal of the aromatic monohydroxy compound produced
‘25 asabyproduct 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.
- Inthiscase, in order to keep the concentration of the nitrogen-containing
30 basiccompound in the system in the range of the present invention it is
- possible, for example, to add a suitable amount of the nitrogen-containing
basm compound into any one or more of the polymenzatjon vessels mcludmg
the first agitation vessel.
Also in order to keep the mtrogen—oontalmng basm oompound

o8




. the carbonic acid Chester is lower than that of the aro Xy
tonpound, therefore apt to be volatilized, and the ratenﬁi ?ohrgdrgﬁ%@m C
Chester distilled off to the outside of the systemis larger than that of

the aromatic di hydroxy conpound even during the initial polynerization
using the 20 reaction vessel equipped with the rectifying colum. Thus in
the present invention, depending on ti2@ performance of the facilities.
used, -t he nol ar ratlo of the carbonic acid Chester to the aromatic
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nor e prefer % Ther.e | t 30|s bl e t o, obt t he
aromat i Dl’y(%f%ona ”"'g W&Y]Q quo %fﬁﬁheﬁroups
wi th good Mﬂa?ﬂyam@pm(mlds@ t By i Eu@hatmhiatéﬁbpéoﬁajﬁﬁg pr esent

I nvention"y.n rder 1 chi eve these.objective -is insuffjcient to use
only an or B 15%%1 g@ﬁﬂmgﬁnmﬁ%wmw@s eﬁﬁ)oﬁ%lbie ®ases, the

quant i ty Wﬁ&ﬁhﬁ#ﬁf&tﬁ@@@m&ﬁxﬁﬁé@@%%he@%ﬁ%ﬂ% gakicent in ther mal
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~stability is neasured . in a | ate unt is

cont rol | edOmRYURd Hegsl 85 thecatglustan fi ccumabRlynet er, but the

rreasur nt of t E:F{d ﬁc}]ﬁlﬁﬁiﬁ% )Smg ‘ n -

ferlor t he st}ﬁ% ty 1's cohducte hﬂﬂ%ﬂny cases | a p\é\b\g‘er st at e,
“for exarrpIIB0 dgkesterith @mamdﬂmdioxymmmﬁ| ng

' ont ai ner 'iisslﬂ’)!e %;j%j f‘i?]s und| ng parts, weighing the-

di schar ged wel qlﬁ y a 9]% %[ﬁ%me Cc.=,"and di schargi ng the powder by
.. using a screw f daxtbe present mven’aombmmefamhl@amsmmmbmﬂmtsamem

w0 e Gt SRl L bR 90 e raB5 8 RS AR HLARC S GANRY ©
facility, compamd to the carbonic acid diester., ThlS 15 because the boiling point of
| the carbonic acid diester is lower than that of the aromatic dihydroxy
compound, therefore apt to be Volatlhzed, and the rate of the carbonic diester
- distilled offto the outside of the system is larger than that of the aromatic
" dihydroxy compound even during the initial polymenzaﬂon using the
.20 reaction vessel equipped with the rectifying column. Thus in the present
' invention, 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 005to 1. 2):1, more preferably (1.005to
1051 :
25 - In the present invention, the molar balance of the raw mate_rials
- 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 %. 'Théreby, it
30 is possible to obtain the aromatic polycarhonate stably having a desired -
amount of terminal groups with good quality.
: : According to the study of the inventor of the present invention, in
. order to achieve these objectives, it is msuﬁczlent to use only an ordlnarﬂy
used h1gh accuracy welglnng system Ini many cases, the quantlty of




~ found out that nuch |abor such as addi tionally charg| ng %F&%aﬁngo-/of t he
raw material is required in order to realize the above sévere ar :

bal ance. The inventors of the present invention eagerly studied to solve
“this 15 problem and as a result, it was found out that keeping the
pressure of the gas phase in the raw material nelting vessel at 0 MPa to
0.05 MPa, nore preferably 4MPa to O. 0E8MPa is I nportant, and thereby the:
accuracy of the nolar bal ance control is mar kedly inproved. In this

descri pt i ogenbonidacid idiester exoelletibe thernsalrstability Bemeasurithisea hﬁuiche raw

oressure, vakrpd B s d Aot R E R Fiificin °fgl%”§a'sra%lg%ca' 5 cacon of

t he above ﬂwmé@lbﬁtth@ﬂﬁea%hf&ﬁehﬁ@fﬂﬂe&ﬂm mat eri al
froma powder wei ghi ng vesse he r terl aI &TEHI ng ess | becones
smoot h,  arfPBREES EI]@B%E mnmﬂ@asesma

~ piping ks 4 pevieledy s | Hr 69881 rtgdﬁb@“gﬁg &H@P%ﬁﬁj g entry
of the 2vaporate tz%tgriﬁ)g gerllﬂéa ed In e raw n%*%rl &fﬁ&% vessel
into the pJB&¥E EPRtpmeE iselated in wreaght fronysurpundmgspants, weighing r aw

\r/meltsgtra: o 30ﬂ]I%nr&%(EglgrgesengH€bngen o@%%v@dwgm@d@ﬁ%& inge for

| mprovi ng uﬂmgﬂﬁﬂcmw@@‘ceﬁcacy that 90 vol. % or m)re of the atnospheric -
gas in the trans 1 f her erlal si tuated

. directly before@%—:Akﬁ{a)l{?‘{lll s e%@% gh% ng%:?g% h ¥ & zi ng gas, and
that t1e: Isuﬁaenmmmmam@aﬁ@mmﬂmthmaa% Here the "non 26 -
~ebruary 2007 oxi di 2| S s not oxi di
terial, ar oma&&e H?]h)%f &Bﬁ%ﬁﬂ 3%56@%&@%%%@9@0& e°r and

: Egt hcaUSI rt“@mfd?%tﬂhpmrmughdabatb?u@m%d@mogﬁﬁ ; lé@ﬂhe@%mrcﬁfen? of dt hg
group o0 e ri odi c Tabl e, .and car i oxi dé are exenmplifie
Furt her, E‘tﬂ t%tléﬁlsfrsaﬁﬂe &L OF el by gh% VEREVEED BRO bahnca
condenser in th@h@ﬂﬁr i‘&@n‘? If‘é‘é@ ssel S
eﬁhﬁ‘s’?ﬂtﬁéf ﬁnﬁégﬂ%%s f éﬂ"@e(g% raw mat erial '

‘.effectlve f kee [ t he ressure In_t
. 15 Oble an gs a res&lt 1t was found out that keepmg the pressure of the

gas phase in the raw material meltmg vessel at 0 MPa to 0.05 MPa, more
preferably 0 MPa to 0. 01 MPais mportant, and thereby the accuracy of
" the molar balance control is markedly improved. In this description of the
‘ Invention, the pressure of the gas phase of the raw material melting vessel.
20 expressed in terms of MPa is a so-called gauge pressure, ta]ﬂng the normal
aﬁnoqﬂx&xune&ameas@h&Pa _
¥ . _ ’Phereasancftheabovelsnwtck%urbutsmmethetmmxgxmﬁﬁmnaof
o8 - theraw 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 cauged by suppressing
the entry of the evaporated material generated in the raw material melting
-vessel into the powder Weighjng vessel, or the piping for transporting the
nmwxna&nuﬂﬁnnnthepowder“@uﬂnngveexﬂtothenwwrna&ﬂuﬂnmdhng
vessel,
30 - Inthe present invention, it was found out to be effective for
' .hnpnmnngthe“mmﬂnngaanuaqythatQOVOL960rnumeofﬂxeannospheﬂc
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-




nel ting vessel mnthln a constant range and, as a result, 4ﬁgﬁ&ﬂg?gwjng t he
accuracy in melghlng probably because of the reduction 0 ched 10
materials in the piping. As a result, it becomes possible to control the
nol ar bal ance easily, stably and mﬁth a good accuracy, and the quality of
the aromatic polycarbonate obtained by the nelt polynerization nmethod is
~greatly inproved and al so stabilized. 9He fact that such fine technol ogical
- factors in the transportation 15 p|p|ng and the vent greatly affect the

Taret of o o cne gagueansale:iies iRl thatohy ARIOARD HoonkaR "0
eretofore and wa pect e present._invention e raw
nat eri al HPEFBHEQO Bpuﬂaéﬁﬁiﬁﬁcaﬁaaa ﬁ@&gﬁﬁﬁﬁT cIMbNESE USRI t i ng t he
aromatic dbeﬂDﬁﬁM) o] ﬂy@gb at a
specific n ﬁp IEr Eﬁ 10 b%&gﬁgﬁ%@%@g@f@lﬁzg@%@ﬁ equi pped -
with an ag) @q%é &ﬁ‘% aII'Eh@X%@ eflon device has a function

act i vard wheh {RarHD nﬁ‘f’%’é@‘? B e e TRELFY B BT, i1 (e

 raw mat er iC@ndeBRey lﬂi‘gtfleewwlpmg@ysmmfﬁm B&lWlmatmnai&delﬁmgtmplml ng
connect ed e. teri neltln sel has a

 sel f C|rc5#%??%9ﬁﬁqﬁ&gﬁggﬂéégg%ﬁﬁﬁaui£ﬁ¥ ﬁ@%ﬁ%ﬂ%htaaWH@- teria
storing venekﬂmew&ﬂﬁiwmmmyaKDnm@mmmahgep@kyaganz@ﬁﬁqbrump@@ the the

Bbeor bi ng e dnaERRR BEVEILy BoCaldlthe R bebin ikt C&tetgt.d and for

'30 examp! matmadsmthe eSA@bI@@@llﬁ%b@doﬂbs lettb%oﬁh‘@ﬁﬂﬁeﬁ%lér' n the

{ rtl?:&/ | ectlon mnt 52@@1 géﬁg&g extended fro&héﬁgrce ;?gtgg;tfgt
“exhaust i ner@ﬂmet@@ néﬁ%tﬁ@ﬁtéﬂﬂi ﬂibﬂi’elﬂ;?(ﬁ yMARYatioh RefiRpst tube may
be opened u o.the at al. J'ol ned mali n vent piping to 26 .

February Y@ﬁﬁﬁ@ﬁﬁdgaﬁﬁaﬁﬁéﬁﬂ ngs of the other facilities are
f?szgt?gn éﬁ tg%}vent vmté? 'ﬂﬂ#ﬁ%%ﬁ%ﬁ%#&?ﬂaan ggf'iﬁééﬁaing or
.15 piping and the vent greatly affect the qua]lty m the p uctton of the
,annnahcpobmaﬂxnnﬁe‘wesn@thenﬁnﬁnelﬂxwwnamdmms1nmmpaﬁed.

In the present invention, the raw material melting vessel means an
apparatus for completely melting the aromatic dihydroxy compound and the
carbonic acid dlester adjusted at a specific mixing molar ratio by heatmg at

20 120to 150C and is equipped with an agitation device and a pump

- 'Pheaguamandevmehasaihnqmmlﬁn%nnqﬂe&iynuﬂmngtheraw'
© 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
25 material melting vessel hasa self circulating line as necessary, and is joined

~ totheraw matenal sbormg vessel or directly to the melt polymerlzatton |

vessel,

Q\

- In the present invention, the scrubber 18 a general capturing device
| for absorbmg generated vapor, etc., by circulating a scrubbing liquid, and for
80 example, is a vertical vessel connected at about the middle part in the
. vertical dJrecl:ton with the vent piping extended from the ceiling part of the
" raw material meltmg vessel, and having, on'top, an exhaust tube for
exhaustmg the gas after the absorption of the vapor. The exhaust tube
may be opened up to the atmoephere or Jomed with a main vent p1p1ng to




deconp05|ng/absorb|ng the aromatic di hydroxy conpound adﬂi ?u£? Benic 5
acid diester, or a low tenperature liquid capable of coollng/s |d|fy|ng,
the vapor by its |ow tenperature are used. ‘For exanpl e water, an aqueous
sodi um hydroxi de solution, triethylene glycol, etc., can be used. By
suppl yi ng 'such a scrubbing liquid for %Praying In the scrubber, the gas
contai ning the vapor introduced throug Ut he vent pi ping of the raw 10
mat erial nel.ti.ng vessel is made-a contact with the scrubbing liquid 3

~ suffi ci ent Which thapent pipines oftherother Hriitivsaretdonnbytédoxy conmpound or t he

Cardbber cont i nuotar 5y RBetERid: Al ArE 55 R0 paroge e abonii ng

i qui d, anaolaentwgt}paiawvblaﬂitywm abmb ret o, when the

concentrat| of t.he, aro di hydr xy ound or th boni,c aC|d

di ester i nd%%gu ﬁ?’ )ﬁw@g@é} gnr% Cemmlgkfganﬁ EAORN@ s ent

i nventi gn, a@ﬂgﬁg@ﬁﬁ'GWQQbﬁguﬁﬁ pau@ hhgr geof f the

pressure of thﬁg&; phase in 1he ram?ﬂgier| réﬁqgén vegse generated to
transport Y@L telave temRperaigmarm alsediier cxeenple walar e841quepust o t he raw

et ween 1 ne ATy @Al s8R, Al e R PR L i or the ©

bet ween the -raw _materi a

‘condenser- in theBY@iU@Pbﬁllglsnﬂthwub kimgdkynd for spraymienseicscrublyet al | i ze

bresent | e AU SHg (5 TR Hhe o 88 sERARADIG RS hiEhGle B, D "
used. For Wriempdlanckinguedse] ismeden @nbatttwithehe ebeuithing ligeddenser - can’ be
Pl o or AR Hh Sl el Bt R e SR B Y SR e Bg T ORI ™% ' 150
"C or hi gh@arbmcpcd/@esmgnﬂ:heggsem pi t at ion of the aromatic 30 dihydroxy
O e onnod AR e Sl e hE AP el By Sasrgbacncy up
directly wheWMe@rpiE?mdidi@sc@ubbmgﬂﬁﬂu&%ﬁi ‘freshiserilh uhg &ﬁ% h the
vent '0'5D | r%ﬂere%) en t t 28150&%;%1';16% t eaagle'on(l:ggg tf b X}Zr%ogﬁ)%qjund or the
carbonic acid diester in the solvent reaches a certain value or higher.
Inthe 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 weighing vesse]
20 tothe raw material melting vessel.
_ ~ The piping is preferably heated at 120°C or higher between the raw
T material meltmg vessel and the scrubber and/or the condenserinthe
1) - present invention s0 as not to condense or crystallize the aromatic dibydroxy
' ' 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 exemp]jﬁed. 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
installed after the condenser. |
" The dlschargmg side of the condenser may be opened up directly to
~ the atmosphere, or Jomed to a main vent piping to which the vent pipings of
the other fac]htles are oonnected




31 The tenperature in the condenser is preferably at 70 Bﬁ 2 nor e
preferably 70 to 100C. There, the gas fromthe nelting Sggﬁd):ﬁ S&%BO|

i nside the condenser and the aronmatic di hydroxy conmpound or the carbonlc
acid diester are condensed and returned to the raw material 5 nelting
vessel Further, it is allowed to install cooling plates inside the
condenser for increasing a. heat exchandilng efficiency. As to the

ni t rogen-contai ning basic conpound, it is known in a general way that ‘the

used amount (addqmeaﬁmﬁému%emduoha@ﬂgémgﬂ@ﬁmy% gund i s
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important in the p ofl&ormtl ng the ster |nterchang réaction.
“However, i OGREPIEE G hdheresthergasdfror the mntmgmlmt al | ow
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on the & o%%iﬁﬂg 3’%& Rt i R F e b Bl B T uis o

"~ the detai Iﬁm f farﬁnﬁﬂmts%ﬁheat?ﬁﬂﬁnmggeﬁ%éﬁ i nvAIetnthor ShOI htehe pr esent
‘nprsgéogncoﬁrzl B@% %ﬁ@l@@g%?ﬁ(g@mw ltéﬁ]@ilo‘i"%tnélac hange

reaction, ﬂmatwayﬂ:hatﬁh@ﬁsédlﬁﬁ:ﬁﬂnﬂ(adﬁé@aﬁﬁﬁﬁit oftHngtRPens low, and is

easily ther | | conposed, us the effective concentratlon "~ the
conpound i® %%E W@l tfhamraoegss P&@Hﬁ@lﬁgﬁly

. deconpp@ecbggérﬁm@?ym rionohydr oxy conpound produced by the ester
trialk a triaxyl am ne, an al kyl phenyl 25

ciynterchange rea %I am ne,
~“ether, an aryl %Wl‘fe%tlh‘é/ﬂsm put shaf th enemomm eledoedeotused

\r/]oIt ;?ig:%g- the gffect Ve con%ﬁ@%w&rﬁ?ﬂ% reac | on rr@}(%]% hl Seglsggl ’
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the reactlon pressure
concent’ atwemispthe eed amount of the nitrogen-containing basic compound as based

on the aromatic 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 mterchange reaction, a heat resistance thereof in the reaction systemls
- low, andis easily thermally decomposed, thus the effective concentration of
the compound in the reaction mixture decreases rapidly by being easily
decomposed or reacted with a monchydroxy compound produced by the -
ester mterchange reaction to a trialkylamine, a triarylamine, an alkyl phenyl
- 25 ether, an aryl phenyl ether, water, etc. In some cases, smce theused
- 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 thereof is affected widely by the
| " kind of carbonic acid diestér, the reaction temperature and the reaction
30 pressure. ‘ | - '
' From the ahove facts, it was considered that the concentration of the
nitrogen-containing basic compound contributing to the ester interchange
reaction effectively, varies with the reaction conditions, and that thisisa
- cause of failing to obtam an aromaﬂc polycarbonate hawng a good quality




- nitrogen-containing basic compound contributi ng to the egtfeelbrdap}@(ygz,hange -
. reaction effectively, varies with the reaction conditions, and that this is

a cause of failing to obtain an aromatic pol ycarbonate havi ng a good
qual ity 26 February 2007 32 with a good reproducibility by a conventi onal
- nmethod of only prescritbing the initial used amount of the nitrogen '
cont ai ni ng basic compound Thus, as a reggult of various studies, it was
found out that it is extrerrely i nportant for inparting excellent col or
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ster
'ééterloratlon eIﬁthe@ane@ﬂz@tmbﬁthermtﬁ@@ nthiteing hesiero t}gyeto

-t he extende etentlon time., Eurt her e cancent of the

nltlrogen-c@ﬁ'f:élp EtHRR exceedsd WIW&I h&?ﬁﬁa s 1 ppm

during th%mg@%@l@cmr%@b@o fitheG8sétion nﬁk&ﬁx@i@ t a!t‘ﬂfé of the
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reaction xt.ure [ between 3,000 apd 25.10, 000, 1e si nce
the deteri e EnpaskhEhe excellent edlertong and thermal stabibéy to thei ve 1|
ef f ect &R ]H&%ﬁéagﬁa S he [ ester
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basic oompound in the reaction mixture becomes less than 0.1
ppm durmg the period in which the viscosity- average molecular Welght of
 the reaction mixture is between 500 and 3,000, it is not preferable because of
, deﬁCtﬂtymproceedmg the ester interchange reaction and problems such as
20 a color tone deterioration, etc. caused by the increase of the thermal hlstory
| due to the extended retention time,
Further ifthe concentration of the mtrogen-contammg basic compound n
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 muixture becomes less than 0.01 ppm durmg 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




vi scosi ty-average nol ecul ar wei ght of 10,000 or higher,
“goncentration of the nitrogen-containing bhasic ‘conpound |ngﬁﬁam&2g%%lon 30
m-xture becones | ess than 0.01 ppmduring the period in whi ch the
viscosity-average nol ecul ar wei ght of the reaction mxture is-between 3,000
and 10,000, it is not preferable because of difficulty in proceeding the
ester interchange reaction and probl engg such.as the color tone -
deterioration, etc. caused by the increase of the thernmal history due to
t he extendﬁg?%etentlon 26 February 2007 33 tine. Mintaining the.

ni t rogen-con |n|ng basi ¢ conpound in a specific range while in a specific

vi scosi ty- aver agd/lamiteing tybgen-sogiminap tusic &irhponad iRy dpeeipasi ng or
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an organic compound such as trimethylamine, anisole, ortho-cresol, para-
20 cresol, 2-methylbenzofuran, hydroxyacetone, acetophenone, etc.,, and various
. metalsaltscanbe enumerated but there are many components ot yet -
o - elucidated. ,
' (} o It was found out that 1t is eﬁ’ecﬁve forthe productlon ofthe aromatm
' pobmaﬂxnuﬂeexaﬂkmmnahuehanxwdbthenunxﬂnkhoxyc&aqmund -
25 produced as the byproduct to be used as a solvent for adding the catalyst,
keeping the concentration of anisole contained in the monohydroxy
.conuxnnniatnﬂtkﬁsthanﬁlppnaandrxmlnamyﬂuullOOO;Knncmthe
axxnnﬂahonofﬁnneﬂgdannneamnotnumethmllppnlandrmmnnmethan
- 100ppm.
30 Further; it was found out that 1t is effective for the producnon of the
aromatic polycarbonate excellent in hue to recycle the monohydroxy B
" compound produced as the byproduct to be used as a solvent for adding the
caudyﬁ;kaﬂnngthecam&ﬁﬁxahanofanmdbcnntﬂnedlnthenmmmﬂnmhnxy
compound at not less than 1 ppm and not more than 1,000 ppm and the
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It was found out that it is effective for the product i om@fiigy as@matic
-pol ycarbonat e excel lent in hue to recycle the nmonohydroxy conpoﬂnd 25
produced as the byproduct to be used as a solvent for adding the catalyst,
keepi ng the concentration of anisole contained in the nonohydroxy conpound
at not |less than I ppmand not nore than 1,000 ppmor the concentration of
trimethyl amne at not nore than 1 ppm agd not nore than 1001)1)m 30
Further, it was found out that it is effectlve for the production of the
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catal yst, HE@ppmy. t he concentration of nuscle contai ned in the nonohydroxy.
compound at not S t not .000 he 26
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for addlngp® Siﬂnpnﬁﬁds 1, 000 ppm or trlnethylan1ne exceeds 100
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-may devel othechbthit@ed domatiy lybéﬂjdrﬂlﬂe teaeddaan %@h@éﬂ&%sm ﬂﬁ%i(ebfises to
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. for addmg the catalyst, then the inhibition of the polymerization and the 81de
reachonsrnaydbvekx)dumngthepobunemzaﬂanreadmmabopnxhun
impurities to cause the discoloration. Also, if'the contents of anisole in the
recycled monohydroxy compound used as the solvent for adding the
20 'GﬁﬂbEMsuslppmaOrkﬁsandthetmnuxhﬂbnnnﬁlsIpmnlorkﬁsthen
almost no effect is observed.
e 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 more 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 : -
Astothenu%hodﬁw;mwﬁﬁngthennmmhydmmyommpound
produced as the byproduct in the production of the aromatic polycarbonate
30 by the melt polycondensation, ordinarily used methods can be utilized and
distillation under a reduced pressure is exemplified as a preferable method.
, Asthe monohydmxy compound, phenol, cresol, xylenol, chlorophenol,
naphmhoLknpheaneﬁcAareexenuﬂﬁkxiand;ﬂxnuﬂ&srmed;ﬂeﬁﬂabbﬂ
- As the monchydroxy compound used as the solvent for adding the




recycl-ed nonohydroxy conmpound used as the sol vent for adsi fg, ﬁf
catal ysts, is 1 ppmor less-and the trlnethylanlne Is 1 ppmor 1ess, then
al nost no effect is observed. I'n order to obtain the nobnohydroxy conpound
"‘containing not less than 1 ppmand not nore than 1,000 ppm of anisole
‘and/ or not less than 1 ppn1and not nore than 100 ppn1of tri met hyl am ne,

t he nonohydroxy 25 conpound produced as8%5he byproduct in the production of
the aromatic polycarbonate by the nelt polycondensati on, may or nay not be
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desirabl e wotmtes conbiitied ihfthe ehsbimioBaH diogr! Ry cflrfe aifige | han ani sole.
and trlnEtg%%ﬁgh&ﬁ%ﬁ&%%%%géeall%ap? gé&m%%ﬁg ]f irab have t he
oxygen con e BRyegem-cmisungoxi dat i ve
Vartous. solound s cbfitdifed i thoaabapRthauTiogeL TR e 100 [LOM "
~ single. coRpeRpNESNIY as d&ﬁbgmamﬁﬁm‘ﬂ&ﬂnﬁh@uaﬂxnﬁda@déh&%er
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(measur ed thexﬂdﬁan&&ﬁgxﬂﬁﬁigﬂbrng @gml|ts production. Thus, in
measuring the we rhesr uigfeass{ﬂa'inn% e w a al]ﬁ'e31st.c_acar bnocrelocprgll‘aT carbonic a(:1d
' 15 (heaeremmpkﬁ(Ekmenvahxathe&mﬂpkﬁzuesunedlnkaaurHlaoxﬂand
dark placeina room, as blocked from the direct sun light, and their colors
 are compared with the Hazen standard colorimetric liquids after
raintaining the samples in a molten state using flat bottom Pyrex
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 obtained 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 ppm, is as expected, inferior to that of the
~ aromatic polycarbonate produced by the interfacial polymerization method.
» Thus, in order to stably obtain an aromatic polycarbonate prodiiced
. usingacarbonic acid diester in the melt polymerization with the hue not
~ 30 inferior to that of the aromatic polycarbonate produced by the interfacial
polymerization method, it is necessary to limit the nitrogen content thereof
~at 5 ppm or less, and further itis preferable to limit the nitrogen content at 4
ppm or less,
If the nitrogen-containing compound is present in the carbonic acid diester at
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15 di ester sanples (Hawn value: the sanples are stored @%q% ifzmj“ a cool -
and dark place in a room as blocked fromthe direct.sun I|g t, and their
~colors are conpared with the Hazen standard calorinetric I|qU|ds after
‘mai ntaining the sanples in a nolten state using flat bottom Pyrex -
colorinetri.c tubes based on the color nunber test nethod described in JIS

20 K-4101), sone deteriorated- sanples having extremely | arge Hazen val ues,
for exanple, a Hawn value exceedi ng 20 mould appear By using the car boni ¢

acid dlester |nclud the ) hayi zen. val ue, exceedi ng 20,
‘the hue and Wé&ﬂihﬁ@h Fﬁé tself spmetinggs Iﬂéﬁone
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met hod. 10 Ther mwen’tomd‘ thamesemfmmnhemfmnui ont thatsdisboloeatadn i c
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element component exists together with the nitrogen-containing compound
in the carbonic acid ester. = As the metallic elements inducing such
de&mxnahonsJnmltuLchunnunn.htmmunlandxnpperabnuﬂﬁsare
20 exemplified as particularly exhibiting ill effects.
| ~ Ifthese metallic elements and 5 ppm or more of the mtmgen
: (T?‘ '_canunnnngoonqxnnuiunpumﬁyex&i uﬂenxmxnlbehweentheInetﬂhc
- elements and the nitrogen-containing compound will occur so that the
- degree of discoloration and especially diversified magnitudes of discoloration
25 badnnermmmeabka IﬁfheCasethattherneuﬂhcekﬂnmmmslnﬁsenthlemcegs
of 1 ppm, the degree of the discoloration and especially diversified
magnitudes of discoloration become further more noticeable, so that some of
theObunnedanxnahcpobmaﬂxnmﬂecanhamﬂybea;noductﬁm '
_ . merchandising. .
30 Tt is necessary to limit 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 orJess.
| Further, as to the metallic elements, it is preferable to limit the total
eunountofﬂon;ﬁnﬂﬂubnﬁungtﬁanhnnjﬂxiaxxmrat05Immnork%§gnune
- preferably at 0.3 ppm or less and further more preferably at 0.1 ppm or less.




0 and, for exanple, a case in which the materials of the #ﬁﬁﬁﬁf
fracilities for producing the carbonic acid diester are 3lss ed and

-m xed, and the catalyst, etc., used in the production of the carbonic acid
diester, etc., are exenplified The inventors of the present invention,
found out that discoloration 15 and reduction of the transparency,

cl ouding, etc ofthe carbonic acid diestgr and the aromatic polycarbonate
becone especially evident when the nmetallic el ement conponent exists

together with theyni Nt ai nin un i n.t he. car.bonj cid ester.
Astherretalllcm ggltﬂ %tallﬂfgﬁ"]r ?ﬁ%ﬂ I@Hnlﬁﬁatotﬁafomum-
titani um aaﬂnmmrthebﬂrme@h@ebm@@ts@t%ppm efileeé, rﬁefépﬁefbféblya%m biting
il effects | f kggse lic el emept pmor_nore of the nitrogen-
cont ai ni ngPP %M@rm@@mﬁﬁéb@ﬁtq %BPB%@W@@& the metallic
el ements and theBeside@%ﬁ@séﬁmtaufeélgmeﬂ cYic Al ettt el iy the
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degree of digcoloration and especi magnlt €S 0

di scol obat raﬁanambdwemﬁedc el enents
present‘ln e re§i I and especially
diversifie gm tgjges o | Isjiclol g?%t | oﬁﬂ% %@@W@ﬁ%&% noti ceabl e, so
that some discolphatioband diversifisdamiagnituides af discoloeation drat edpeckdlya product

ol eront s eoabps pareiddl ek SitREERRRko b difh i %‘tﬁi‘@éﬁ SEPoliRdS it

pr ef er abl ytha m@tAllipploroent mponénts hﬁst}mﬂmyh@mﬁﬁeﬂdam@éﬁi@ﬁbs it is
- preferablet llﬂlt]tﬁ}e]t%e uni f Lron, tin %g1um titani um and
copper 19 @t %@‘3@3&1@9@;@@}@% r less and further

(n’ore preferably ’Fho ﬁlmqhﬂﬁeﬂmfoﬁﬁ @@CPE,@S to the
fretallic el ements | |s pre erable %%6|n1t the tota anDunt the all
metal |ic elehEigniican eXEBBQ L P Ena: ugal b@ng m or I ess,

and furthefjcs@y
el enent s, e%l sal ﬁg%ﬂ%@%@%ﬁ( er | vatlve ﬁ@éﬁ?@g@bom ¢ aci d| €s er can
also be a CENBD emwitalﬂtbﬁaémemureg@nmmmg@mmmfalso
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‘To suppress such bad effects, it is necessary to limit the content of -
the salicylic acid at 10 ppm or less, more preferably at 5 ppm.
As to carbonic acid diester as the raw miaterial, carbonic acid diester
. obtaimned by a publicly known prooesses IS sufficient, not imited by its
20 production process.
) As the purification for obtaining carbonic acid diester having a
. impurity contént suppressed at a specific value or less in the present
( - invention, it is difficult to obtain the above quality by simply oomblmng the
"~ publicly known methods.
25 ~ Asthe preferable method for the purification of the carbonicacid .
~ 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 w1th a strongly basic ion exchange
30 resin, (3) treating with a strongly acidic ion exchange resin, (4) treatmg with
an activated carbon, and then (5) distilling under a reduced pressure and/or
_ recrysta]]mng is exemphﬁed :
- . Themostimportant points of the above purification method areto
 treat with the hydrotalcite in a non-polar solvent, to treat with the two kinds




di scol oration and diversified magnitudes of discol orati @d?ﬁia lally
exhibits severe ill effect if-it exists together wth tﬁiebnltro Z?\WF
conpounds and - the netallic el enent conponents. As the salicylic acid
derivative, salicylic to acid, nethyl salicylate and phenyl salicylate are
exenplified. Though it is rather rare for a salicylic acid derivative to be
detected in a significant anount (for gxanple by 1 ppm) in a usual-
carbonic acid diester, it will render a worse effects to the quality of

it rogen- c SR B BaRES analEEn e SC SR pei! P eiatede. above

met al | i ¢ .ekarbonisegipenkt. To suppress such bad effects, it is necessary to

limt the contentyof he sali.cylic aclLd at 1Q,. r Iess re_preferably
at 5 ppm As to Wﬁf&]@%ﬁ é@@%‘?o UIRe tug‘gf ac acid
- di ester Febstariiel! é@?@ £ limted
by its 20 B’% du t|on pr ce: %ﬁaAs t he pur| ca o]!rylﬁ@Ejg %HZ Al ng carbonlc
-aci d. di &st Y er&mthaﬁmaﬁal dw¢, as abaspdaydia val ue or
-~ less in th %JE qual ity
- by sinply comi n| ng t pu P t}ﬂé%@mm‘g#mb%%ﬁs@tﬁé&gm%ﬁl
net hod f or mif qdayelr,mmgamv &MOMEMMGI@C&Z@TM e, a

on-pol ar DERGRRLY bf%fﬁ?'f%%ﬁf%%ﬂ%ﬁ?é FOBRG alci o separating the |
- crystals of the Smdetaﬁlydmta]ﬂnwhldmmmp@mmm diffeidist fro@l thent Wi th a
Dreati i winhizal BytiiaRitedd sl vinders biEhdadiRe stmmben PHACEE v wi ch an -
C Reryat of et 03000 BID) é‘ld‘this'n%‘mst e hhs Basaly disticie o or
. puri 1¥i catl%éimﬂ&’ heﬂlﬁi%g%nalﬁé@mt@ﬁ@ lr‘rﬂgﬁl%f@dclg - poI ar
: Zglc\tgggée :%srlﬁns Fﬁig&gﬁ%@&an@@?@r ;Hér m t he rggt ?I/at 23 ! ggr bon
treat ment. . e treatment of the raw material carbonic acid diester with the
15 hydrotalcite, publicly known solid-liquid contacting type reaction forms
including a batch type, a continuous type or the form of their combinations,
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-polat solvents, a hydrocarbon, for example an aromatic
hydrocarbon such as benzene, toluene, xylene, mesitylene,
- methylnaphthalene, tetralin, chlorobenzene, ete., and an aliphatic
“hydrocarbon such as heptane, octane, cyclohexane, etc., are exemplified. -
Among them, a low boiling point aromatic hydrocarbon having a boiling
95 pointof 200°C or lower such as benzene, toluene, xylene, etc., are preferable.
As the polar solvents, an aloohol; for example a mbnohyd‘xic 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, mtmmethane etc, are
“exemplified as preferable substances.
. Inthe present invention, it is preferable to use facilities made ofa
stainless alloy containing specific amounts of mqblum and/er vanadium as
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The hydrot alcite is a name of a mineral including a nat Us @k ety 3007
synt heti ¢ substances, and expressed as My6Al 2( OH)i 6C03. 4H20, anﬁ s a

- layered conpound wherei n t he crystal structure has, as a base |layer, a
~structure in which part of the My ofl\/g(O—I)Z S repl aced withAl, and, as a
m ddl e | ayer, a negatively charged |ayer (C0B.4H20) to mmintain electrical
neutrality by neutralizing the positives&harge. Since a hydrotalcite-like
conpound sonewhat different fromthe 10 natural. hydrot alcite is sold under

gl grﬁggnggw he, si mﬂ] W%ﬁﬂ} %UWS@ ?tngeand-

synt hesi zeePHpREOEMEbTEN $T1 estaml%smﬂbyasmpt‘d‘drﬁ
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cont act i nglimiteelly speakimg itaspweferahiemhahﬁl@tcitalcdinﬁem@fm@bﬁﬁ:ﬂtaﬂd,@ps type
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- exchange r@grfa@ﬁrfmmlmlaﬂemhyan@ﬁﬁ@m%ﬂabgiﬂgﬁvm gﬁ}ﬁ)ods as

-

above. oﬁ% t he non ol vents a h drocar bo for ex an aromatic
hydrocar b e ovp Wk ontg 1) ppm

met hy! nap@b@mﬁﬁeﬁeegwth@huéaf RIS e%@tﬁéﬁribg%:ﬁ

hydr ocar bon such as hept an octane,_‘tyclo exane ,ar e éex ified.
Armong therﬁ'l eg If Wwnofapre Smoea’rﬂsldaﬁ\éal ﬁ'@:ﬁoﬂm@xbsmhgng 25
poi nt r toluene xyl ene, etc., are

@referg | e. %g]b gﬁﬁo ar sg? nts, an al cohol; for exanpl e a m)nohydrl c
Fcohol .such asAsdehipe pariinidie reacion Frikteoto wihigh sunh specifiiobteiabut v

& ot ane. 4 applis hefo Rohd Bt PR Rod Nl BSe & A R ndly éﬁgl o acstone,
net hyl et wmummmemmmweﬂowmm weﬂ@twetib totﬁieher -etc.,
aceton t 1 PaCtidh PRBteT arfl ibis prSRadh B gl Cﬁé&e&glﬁmgmﬁ
subst ppeamalonliuo oty afgﬁ?sﬁlymﬂ@’gﬁ ookt syl
vanadi um &&bgmg from the monomer tot er and a substance produced asa
' byproduct in the ester exchange such asphenol. Itis also 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 (cligomer) flows.
- 20 . Theexisting amount of these nicbium and/or vanadium in the
' stamless alloy can be meas_uxedixsinganelémental analysis of metals, a
o surface assessment method such as X-ray fluorescent analysis, etc.
- As to the stainless alloy containing these niohium and/or vanadium,
 thereis no particular kmitation if it is a stainless a]loy consisting mamly of
25 usualiron and having nickel and/or chromium which also comprises
 niohium 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 309S, SUS 8108, 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
~ toadd 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 ave not clear, are black foreign




26 .February 2007 39 the facilities used for the product @ﬁeb%ar%rb@()'ﬂ)m yner.
More particularly, the contents of niobium and/or vana rumin

stainless alloy are preferably from10 to 1,000 ppm and nore preferably -
from20 to 500 ppm Mre linitedly speaking, it is preferable that the

total content of niobium and/or 5 vanadium contained in the stainless alloy

within 1 mmthickness fromthe surfacetis from10 to 1,000 ppm and nore
preferably from20 to 500 ppm 'ILf the niobium and/or vanadi umcontents are
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an austenlﬁ@n@@@@ﬂﬂ@és@l nﬁét@ﬁia]swmbé bg%ﬁ@ﬁbﬁ%—tﬁeﬁa' nless
steel is %r%g%g SUS 302, SUS 304 Sté%e%é S 3095, ~SUS 3105, SUS -
316, SUS W“@@@%@mc B Anong

them IS ﬁ%{m%%%@meﬁ%mfﬁm l\lﬂlﬂlﬂfxgﬁltéco add ni obi um and/ or
vanadiumto the %s I,tftlerlltioneds efbove by applying a stainless alloy comprising
* nichium and/or vanadivum 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 tobe that the activity of the ester mterchange catalyst
' is stabilized.
| Astothe problems of matenal 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 nside 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 -
_ joined thereto, etc., and there is no particular limitation to the shapes, sizes
- and kmds thereof |




to add the, speC|f|ed metal to a nolten steel, or add to} usi ng '
‘et hods such as ion etchi ng and vapor dep05|t|on The for(g?%b%aﬁg?g@?’a | s ‘

" mentioned here, although the cause of theé generatlon and the process of

" generation-are not dear, are black foreign ----------- ---- 26 February
2007, 40 materials created by carboni zing a pol ycondensate such as the
nononer, the polyner, a byproduct prodyced by the reaction, etc., -and gel
state foreign materials, created by hi ghl'y cross-Iinking t he pol ymer The .

- sizes of them a rOXi 10 or | i n,di aneter and can be . .
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15 propertiessuchasa stainless alloy. The stamless alloy mentioned here, is
an alloy consisting of iron, nickel and chromium as main components and
among them, an austenite-based stainless a]loy, also called as a 18-8
stainless steel, is preferably used.
SUS 302, SUS 304, SUS 304L, SUS 309, SUS 309S, SUS 310, SUS
20 310S, SUS 316, SUS 3161, SUS 817, SUS 321, SUS 347, etc, can be -
- exemplified. ~ Among them, SUS 304 and SUS 316 are preferably used in
C view of the availability and excellent processing propertieo. There isno
) 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
~ layeris formed at part or the whole of the inside surfaces of the facilities
made of the above materials, wherein the specific oxide film layer consists of
iron 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 oon&stzng of mainly iron oxide and chromivm 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.




represented by the, fine foreign materials by forni ng agfppgﬁdryggm de film
| ayer at the inside surface of part or the whole of the reaction facilities

~used for the production to conplete the present invention. The content of
the “invention is described as follows. 30 In the present invention, the
facilities used for producing the aromatic polycarbonate nean all of the
reacti on-apparatuses used for the wholg processes of the production of the
aromati c pol ycarbonate, the pipings joined thereto, etc., and there IS no
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pol ycar bonat e h ﬁﬁ a spec%%%lpﬁgj e f|h£1 as d scrlbed l'ater forned
at part oPYe¥REL & @UEENHREO y pPavaaghbley at
part of  worhipiee, %Mﬂ\tﬁ@w}]i})ﬁéﬁ% S, the pol ymeri zation

i ntermedi ates,” 5 the pol ymer after conpl e on of the polynerization, the
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catal yst,
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i nt erchan [ Q orting the nolten state polymer a
doubl e sc?@ﬁ%&?‘%@&&gg& /ﬁﬁﬂq%?f?lfer and a casing ther eof are

exenpl i fi ed. ThAsdsoasn&ﬁlqzhtdﬁ)miﬂIe dlbdﬂetcﬁdld@ﬂh‘hQa é‘leaﬁ? ks material s
used for. these facjlifies, and erj a havi y.can’ be used, -but
it (i efﬁ%?‘é{{}ﬂﬁ ﬂpffﬁaél Hﬁ% ‘{l@ @E% @nwaéengéﬁmas -

Goc eSSI nga ﬁ@]ﬁ@ﬁﬁﬁdneiﬂ: Goeee:@ns bRl A8 Bhetltpdn u{%@&h@&% hadl! oy
mentioned here . is al oy conséhalt]:}é%sof Iron, nic an rom um as

mai n corrpdﬁ’éﬂﬁg tutsetaarsicalalebmitedtoy, al so
Sos s0a. B 9*@%%5”3095 R %%?ﬁ%%g%@@%n%%‘@@?%@%%fmsus
317, sus 3pet foumn an ogide Hlanlayer by baking.  The temperature is
| 15 preferably 300°C or higher, more preferably 320°C or higher.
- Regarding the baking time, there is no particular limitation to it only
if the oxide film layer of the iron oxide has a thickness of 10 nm or more,
preferably 20 nm or more.  There is also no particular limitation tothe
concentration of oxygen, nitrogen and steam used for the baking, only if the
20 ' desired oxide film layer is obtamed As the chemicals, various acids and
hquids containing the same, for example an aqueous solution of nitric acid, a
e chemical containing an oxidizing agent such as 6- valent chromium, etc., can
' be employed.
 Inthe 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
“interchange reaction). Further, it is more preferable to use facilities having
~the above film layer formed on the parts which contact with a polymer
N havmg a higher degree of polymerization.
- The foreign materials represented by the fine forelgn matena]s in




exenplified. Anong them SUS 304 and SUS 316 are preferagéﬁdﬂﬁﬁ.zb@7c Vi ew
of the'availability and excellent processing properties. ere s no
particular limtation 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 forned at part or the -

‘whol e of the-inside surfaces of the facjjities nade of the above
materials, wherein the specific oxide filmlayer consists of iron oxide as

a main co e d has a,thi ckness.of east 10 nmor. re, preferably
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gqron OXIdeP?ﬁ&e conc tr i on of 50
wei ght % o S§8§ prﬂgeé%ol @gﬁ\/\g%ﬁggﬁgﬁmﬂ m@ﬁ?@&@]@g&te whol e
oxi de fi |l mstate ore@nsammi@ameMmh are allowed to be contained’'in the
oxide film laye ifon Q and, chr um oxi de, exenplified
“are nickel, sil |ﬁ%¢1é@f’§g Ii“ﬁé?l@ @ AREFRSA i mitation
to the conmﬂenalnbtdssgmmnahd:}ﬂoﬁﬁnéﬂieﬁié vﬂm@h, w!vhéﬁradl@ﬁﬂ Y&n@tﬁ&éémd to
formthe ab négde f|In1%%£§i Ublﬁlly(fvﬁéi met hod can

ppl i edd L Foma YF%&%E&%FS %W@ giliten reising ongbaent |
xoncrete eﬁﬁgpbgm@v@j mégﬁ%ﬁ?ﬁdﬁﬁpsﬁ?f@? act

w th various,,chem cal sﬁ)lg@gém%ut y’lléi particul a I m tegﬁm?ﬂ%tge

met hods. | Witiha DeagRifighg Lé% Ontllﬂadlaimaﬁldbi‘ammletuse a

| g‘retepg?a}o?)y 00C or hlwre %%rggﬁ&ﬁzzygﬁt 8@8@@%@%@ t he
nepeatrEnaresemidinghat of

baking ti ardmatia polyearbonatean measuring by an
15 * infraved microspectrophotometory, etc. It is considered that the gelis
formed by a branched structure formation of the aromatic polymer caused
. by some change in its chemical structure in the molten state. ,
The sizes of the fine gel state foreign materials vary widely, but i n
many cases they are between 100 and several pmindiameter. Ttisoften
20 difficult to judge whether a material is a gel state foreign material or not 1f it
is smaller than that,
s | The branched structure is not oomplebely elucidated and is
a considered to involve several reactions in a complicate way. Specifically for
~ example, 1t 1s known that structures resembling to those described in the
25 Journal of Applied Polymer Scienge, volume 52, pages 1549 to 1558, 1994 by
~ Rufs et al. are formed.
Further, in the productjon method disclosed in the present mvention,
it is preferable to block the terminal hydroxyl group of the polymer by using
. aterminal 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 85 mole %, preferably 70 to
40 mole %, and more preferably 60 to 40 mole % based on the whole .




i'f thé oxide filmlayer of the iron oxide has a t hi cknessg ply G ngor rrore
preferably 20 nmor nore. There is al'so no particular I|mtat|ox to th
concentration of oxygen, nitrogen an d steam used for the baking, onIy i f
the 20 desired oxide filmlayer is obtained As the chem cals, various
acids and |iquids containing the saift, for exanpl e, an aqueous sol ution -of
nitric acid, a 1 chem cal containing_an oxidizing agent such as 6-val ent
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pol ymer  haxiem@la hi gher degree of pol yneri zat lon. The foreign materials

represented by thei ﬂe ;forel als in 6 Feb uaryy 2007 43 the
aromati c pol yca mﬂgan%ﬁgﬁf’él EeT HBEAE not mean.
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its effect Thre ucmg I ne gel, state orelgn materlals anong them

The fine gel state forei gn mat eri al #renti oned here, neans a nmaterial not
di ssol ved 4 prhdight oo hane ga dichl oromet hane 10 sol ution of
‘an aromati.c pol ychrbonate is fittere ith a filter, remains on the filter
as viewed to be s@mi-transparent t@Hjransparent under an observation
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15 The PhOH (phenol) expressed in the above formula is removed to
the outside of the system by an operaﬁon such as evacuation, etc., and the

aromatic polycarbonate expressed by the ibllomng formula i produmd

Ph—0—C (O C 00— C 0
Fhoo- @ @c@—
0 0 Hy
o * One of the terminals ofthe aromatic polycarbonate molecule
20 expressed by the above formula has an aromatic hydroxyl group. Itis
publicly known that the aromatic hydroxyl terminal group is not preferable
for the short-term and long-term stability of the produced aromatic
polycarbonate. Forexample, in Japanese Patent Publications Sho 61-
87724 and 61-87725 (G.E. company, Ltd.), it is reported that the polymer




with a magnifying glass, etc., and emtting a |light on i4dagdiaii agyof
dltraviolet rays having a spectrum centered at 340 nm Further 1 n detail,

it gives a spectrumresenbling that of the aromatic pol ycarbonate on
‘nmeasuring by an 15 infrared m crospectrophotonetory, etc. It is considered
that the gel is fornmed by 'a branched structure formation of the aromatic
pol ymer caused by sone change in its ggeni cal structure in the nolten

" state. The sizes of the fine gel state foreign materials vary widely, but
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15 (wherein, Rtisa dﬂorme atom, a methoxycarbonyl group or an
(- ethoxycarbonyl group; R?1s an alkyl group hawng a carbon mumber of 1 to
7 30, an alkoxyl group having a carbon number of 1 to 30, an aryl group havmg
a carbon number of 6 to 30 or an aryloxy group hawng a carbon number of 6
| t0 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 carboxyhc acid ester depending on
the definition of the R2.

' In the formula (2), R! is a chlorine abom, a methoxycarbonyl group
- (CH50CO) or an ethoxycarbonyl group (C;HsOCO), and among them, a -
25 chlorine atom and a methoxycarbonyl group are preferable and a
methoxycarbonyl group is especially preferable. :
Further, Rzlsanaﬂqlgrouphavmgacarbonnumberoflto 30, an
_ a]koxyl group havmg a carbon number of 1to 30 an axyl group havmg a




~the charging ratio of the aromatic diol to carbonic aci Dk @eiRYy 2607 T aw
material s. As described previ ously, for exanple; in the case of  producing
.an 10 aromatic pol ycarbonate usi ngbi sphenol A (mthe present invention, it
is also called as BPA') as an aromatic diol conpound and di phenyl

. carbonate (m the present invention, it is also called as "DPC ) as a -
carbonic acid diester, C the fornula fgor the production reaction is
expressed as follows; CH3 n P h-OCO:Ph+ n HOC- CGCQ-OH IEO0 CH3

R G
o om I‘.:Ie ° 30 %hﬁgf 1 d agearlh f I I \Oﬁ%(l]lctéB I bg@thelgnd IjheCHSI
aromatic P éca:bon e, expr SSﬁ ol | owi n orgu a IS%s uce

CH3 P h- &@1 h
terminals gh dlkel a]mea@bmw@ap@acﬁ%%& 1%{90@@%11 /ot hte;ggove

formul a has an aromamr% hydr oxyl group. It 1s
aromati h?ﬁ?RBIﬁm‘tlBr legpuppnw greups BheEy grmmmocﬁy op; derm and

I 2”%322@5 tée‘bhif’ o &@%ﬁ%ﬂﬁbéﬁ%%@%%ﬁwi I3, Stedrll efARE Ly
- Ltd..), i tefcs alepoched allyaigronp spehyasdsomepFhewou; (bl grodp, 4-st abi ity
e Zé,.eﬁg%’ i idoGR i L ARG Eio Rk B Sl e BOUBEL (o, A ancen
- by. reduci nalkeng! geoup suadh ay altpheroupy meLylgM@;@eméﬁ}d group, hexenyl .
10 gmup, dodecenyl group, oleyl group, ete.; and a cycloa]kyl group such as
. cyclopentyl group, cyclohexyl group, etc., are exemplified. Among them, in
view' of improved mold releasing property of the polymer, a long cham alkyl
group, more spectfically, a lauryl group, a stearyl group and a dodeoenyl
group are especially preferable.
15 - The alkoxyl group having a carbon number of 1to 30 cani also be
‘ either linear, branched cyclic, and can also have an unsaturated group. As -
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 is0-propoxy group, t-butoxy group, and 4-
| S - butyhonyloxy group; an aJkoxy group having an unsaturated groilp such as
L 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 alky! groups having a carbon number of 1 to 80 and the alkoxy
30 groups having a carbon number of 1 to 30 can have a methoxycarbonyl,
- ethoxycarbonyl, an (o-methoxylcarbonylphenyljoxycarbonyl,




aronatlc hydroxyl group existing at one of the ternlnalszgﬁdﬁuﬁpb@@ples as
is 5 expressed in the above fornulae is an essential active point in the
production of the aromatic -pol ycarbonate produced by the nelt
pol ymeri zation nmethod The inventors of the present invention have -
devel oped a nethod in which, while the essentially necessary nunber of the
termi nal hydroxyl -groups is maintained défing the production of a aromatic
pol ycarbonate, the 10 nunber is decreased to a desired value after the
degree of polynerization (intrinsicEMEITH|pf the aromatic
pol ycar bonat e reached a desired val ue\ That i for exanple, after the
intrinsic viscosity has attai ned at | eas .3_dug, a conpound expressed by
the following formula (2) CR If 15 fwherei Rl is a chlorine atom a
met hoxycar Bonyl gr oup or—4p—e{Bo> QUbonyl gpoup; R2 is an alkyl group
having a carbon nunber of |1 to 30, aR\al koyfl group having a carbon number
of 1 to 30, an aryl group(faving a calbo unber of 6 to 30 or an aryl oxy
group having a 0 unber of, 0 30),is,added to qQbtain a term nal -
gr oup- bl ocked ngﬁgfgﬁﬁﬁﬁFW@Q%W@ﬁa}EDX%é&b%@ﬂ §I¥. t he present
i nvention expressed by the above (}(}Fﬂ ncl udes a carbonate. and a
carboxylic acid ester depending.g: t elﬂ éinltﬁbn of the R2. In the
formula (2), R is a chlorine atom)-a—nmt hoxycarbonyl group (CH30CO) or an
et hoxycar bonyl group (CZHSCCO), apd anony them a 25 chlorine atomand a
met hoxycar bonyl gro f-e 3 met hoxycarbonyl group is
especially preferable. Hurther, al kyl -group -having a.carbon nunber
f 1 to 30, an alkoxyugfroup havi ht @ar bon nunber of 1 to 30, an -aryl
roup having a 26 Febr y 2007 46 carbon nunber of 6 to 30 or an aryl oxy

group having a car bmﬂwmylgmﬁpﬁamgaca}%nﬁﬂﬁﬁebﬁf@td(ad pBERYIP having a
O R Aot p el S G, ChER e B Pevelie. ki
group such as net hylAlgy,asphe atyydy groaphaving a carbon number of 6 o 30,
phenomﬂquﬂmhox%lnnhag&mqnanﬂnaﬂxx(Hc can be exemplified. |
7 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 nnﬁhoxwxuhpnyLeﬂm»gmaﬂxﬂgi(bqneﬂ1»gmaﬂxng&pheqﬁ&»qmaﬂxnni
(o-ethoxycarbonlyphenyl)-oxycarbonyl, an alkyl group having a carbon
_mmmaaﬂﬂﬁmmmnﬂhmﬂgmmhmﬂgamﬂmnmm&xﬁlmSO
7 As the alkyl groups having a carbon number of 1 to 30 and the alkoxyl group
hawngacaﬂxnumuﬁhamf]iDSOthesnnegnmgsasshownnaﬂnuﬂxwe
15 exanuﬂegroupscanbeexeuuﬂﬂixi
’ Thecaaunundsaqneaﬁdbytheabowaﬁmnnﬂaﬁ%cmabedbs&ﬁed
for convenience sake, based on the definition of the R?, into-a carbonate
' dmnpommiemxe&ﬁdhwtheﬁﬂkmnngﬁmnuﬂaCD1

gl

0“("3“0“1?21 | - (2) -1
| 0

20 {W%emmxlﬁisachﬁnemnnLanmxhwwanbmgdgmmporan




5 propyl group, n-butyl group, n-pentyl group, n hexyl g@é@gﬁﬂkﬂ Qgﬁﬁu
group;” n- nonyl group, n-dodecyl group, n-lauryl group, npalnrtyl group,
stearyl group, etc.; a branched al kyl group such.as isopropyl group,
t-butyl droup, 4 Dbutylnonyl group, etc.; an al kyl group having an ,
~unsaturated group, i:. e., an ‘al kenyl group such as allyl group, butenyl
group, pentenyl group, hexenyl 10 group,'dpdecenyl group, ol eyl group,
etc.; and a cycloal kyl group such as C° cycl opentyl group, cyclohexyl

group, etc. ar v\ ‘Xﬁé_%9%0

rel easi ng - proper of tﬁelﬁiﬂR Tpad IoEiOdgrhaa %‘V h R r oup rroregg
specifically, &% gf@\lﬁgé %(tf’é'h@ryﬁ Erpf@mﬁ(h“ﬂﬁﬁ%ﬂ‘é}@]ky goepp are .
especial |y’ preﬂgm@m&&lﬁhm@r&pmgomr@mgu@sﬁﬁé n number of | to

30 can al so be t her Irn branched cycl ¢, al.so have an
unsat ur at ed gro’&‘f}h‘) ’%’F‘ﬁ’g@ﬂyf Ehoxé’ BEIPE@P BYlp such

as met hOXK %F@P(&ﬁhbmb@wmny@oﬂﬁﬁ@m%i%ﬂwmaﬁﬂ@%@ha (%jll%gr ent oxy
group, n hexyl qy_grou rou n roup, n-dodecyl oxy

group, n- 20 | 56&?%@@#}5%91%?13%8% ﬁﬁ%ﬁg%@grbw aryl oxy group; a
branched chai Btlaixtrmrbom Ipomstlohyesabosydphempdoxyeirbol, (- but oxy group, and

?Lr5?2%;”3?%8?@?@#@@%&@%%%&%@%af;égr Bln A aPon ogitBes, " °°

dodecenyl oxy gpbl Cb@rdmﬂ]k ok gyoupy armdrlmm;anhbaidﬁlltoﬁ'@}@ndmp such as

25 cycl ope I l'ified. Armng
them in VP%QIIV 0 t e |mr%%1%{%¥eagr ng p&{‘)r%gr "E@z pol ymer, -

ong chain al koxyl. grou or exanpl e, | auryl oxy group, st earyl oxy group
nd .dodecenyl oxy group especially preferable. The al kyl  groups havi ng
a carbon nunber of 1 to 0 and the al koxy 30 groups havrng a carbon nunber

of 1 to 30 can have sa thoxycar bonyl , g?hoxycar bonyl ,
(o- met hoxyl car bonyl¢ ‘ February 2007 47
1 Fr“’ " doanl o5

(o- et hoxycar bonyl phg up as a substituent.

ﬁﬂxmanvisachkmhnnﬁpﬁiaxﬁeﬂmxy&wbmndgmmporan'
ethoxycarbonyl and R22 is an alkyl 'group having a carbon number of 1 to 30,
an alkoxyl group having a carbon number of 1 t0 30, an aryl group having a
15 wﬂmummhxdﬂﬁﬁOmmnmﬂmggmmhmmgaam&mnmmﬁmf6m 
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-methoxycarbonylphenyDoxycarbonyl
(mﬁ)abomwﬁﬂxnmhﬂkmwbmgmaﬂxnwlandtheangnxmshaﬁnga
20 carbon number of 6 to 30 and the aryloxyl group having a carbon number of
' GhJSOGmahawaasasubshhnentnﬂ%hmqmaﬂxmeeﬂn»gmaﬂxmwlGJ
methoxycarbonylphenyloxycarbonyl, (o-ethoxycarbonylphenyl)oxycarbonyl,
an alkyl group having a carbon nmumber 1 to 30 or an alkoxy! 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 henzoate, 4-(o-
nkxhmqmaﬂxxwhﬁmwamqmaﬂxnwﬂmnzmcamdGZ
nmihmgmaﬂxngdpheqﬁbeﬁnranaagmmaﬂypnﬁbnﬂﬁe




0 As the aryl group haV|ng a carbon nunber of 6 to 30,. p 3oiapht hyl ;
bi phenyl, anthranyl, etc., ran be exenplified Al so, as the arfr%xy group
havi ng a carbon nunber of 6 to 30, phenoxy, naphthoxy, biphenyl oxy,
ant hr aoxy, etc., -can be exenplified These aryl groups having a carbon
nunber of 6 to 30 and aryloxy groups having a carbon nunber of 6 to 30 can
have, as a substituent, 10 net hoxycarbonykg ethoxycai ,onyl,

- (o- nethoxycarbonylphehyl)oxycarbonyl (o- ethoxycarbonlyphenyn oxycar bony]
an al kyl gro up havi q_mgtﬁe &Hﬁ@f “ﬂﬁﬁ‘ﬁ’@g%??é“@ﬁ roup
havi ng a carbo%gguaﬁdr ﬁép& Fﬁe a ups agln é%&é%rbon -
nunber  of 1 to 2} 1pad %ﬁ’ D&“tan@nﬁxﬁﬂwﬂbﬂhef 1 to 30,

the same gr oupgeRfirsOM (- tdf@h@ﬁ%?au fcﬁﬂ%ﬂa%e ﬂ*f]gaaﬁo xenpl i fied
The conpounds exPre sed q% t he abov naggb can Ea§c aSS|F¢§d for
conveni ence salt® qﬁ%ﬂ%ﬁ% W?Bh b$ﬁate
conpound exp5 es)gmtfb gnftﬁéu;gm]@g]m@ﬂm%fedahgn%,g@ I,% 2% %

up .or a e ruary

{wherein, i,ne a a net.ho a ro
2007 48 ethox§3¥4%ﬁ%ﬁ é%é&h ﬁ%ﬁ-g#%@ﬁﬁﬁiﬁ uceds-bon nunber  of

1to 30 or ansdhﬂﬁuQuhﬂmﬂmﬁaﬁng a carbon nunber of 6 to 30, where the
al kyl group having a carbon nunber of 1, to 30 can have, as a substituent,

met hoxycar bonyl , et hoxycarbonyl, (o- beycarbonylphenynoxycarbonyl 5 or
(o-ethoxycarbonylphenyl)oxycarbonyl t he aryl group having a carbon
nunber of 6 to.30 can have, as a subs I tuent, oxycarbonyl
et hoxycar bonyl , (OJnEtzgéécarbony ylgf (o-
.(f{hoxycarbonylpheﬁykro rbo f% haV|ng a carbon nunber
{
R
| o i ' |
— > ~0OCR 4 OH
0

, ThecanuxnnxiexpnxsaibytheaboveﬂmxnukiGblsaddedaﬁexthe
10 nuﬂtpohmondensahnn{ftheanxnahcdnﬂvmththedqﬂkﬂmdcaﬂmnnnels
- . . performed until the intrinsic viscosity of the aromatic polycarbonate reaches
( ~ atleast0.3dlg. Since the terminal blocking reaction of the aromatic
polycarbonate progresses rapidly after the addition, the change of the
: nmnnﬂcvmammyoﬂbeammnmwpdbuﬂbmxnenanwnswﬁhnﬂbenxgeof
15 0.1 dlg 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 %.
Thecouuxnnniexpn%medbytheaboveﬁnnnﬂaCQISEBedatarauo
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.
SR The concentration. of the terminal hydroxyl group is preferably
measured and confirmed each time preceding the addition of the blocking




of 1 to 30 or an "al koxyl group having a carbon nunber ofydgt %?b @ﬁd a 10
carboxylic acid aryl ester expressed by the follow ng fornurlﬂ? 9

- -CR2(2) - 2. O {wherein Rl is a chlorine'atom a nethoxycarbonyl group
or an ethoxycarbonyl .and R22 is an al kyl group having a carbon nunber of 1
.to 30, an al koxyl group having a carbon nunmber of 1 to 30, an aryl group
having a 15 carbon number of 6 to 30 Orggan aryl oxy group having a carbon
nunber of 6 to 30, where the alkyl groups having a carbon nunber of 1 to

30 and the al kox groups. havin n nunber of 1 to 30 can have, as a
subst i t ut eAgent. nﬁﬂﬁb@@% b@?ﬁ,ﬂltgﬁpﬁfﬁ?@é nlsconducbedoontmuously

(o- met hoxy. ﬁﬂE éa&ﬁﬁﬁ? ﬁ?ﬁ@q égsg

(o- ethoxycar a? phenyl)) oxycarbo nd ‘h'ﬁe ary F%%S% tﬁﬂﬁmﬁo 0 carbon
nunber of gmwbt@nmba p:@oadmmbﬂwoamdmnsamon 6 to 30
can have, qﬁhg nyl, ethoxycarbonyl, (o-
methoxyca.rlé)&‘c';:1 ﬁ%%ié%xﬂg%%ﬂ%%§%ﬂﬁ%%g Xycarbonylphenyl)oxycarbonyl .an -
al kyl gsoup haw’ﬁ‘gmr&unbﬂneahm&whermmdbbchmgama@hbﬂﬁﬂsmwﬁjﬁw ng a

car bon nunber of 3Q) 25hﬁ5 t he qg@ ex ressed by the fornmul a
(2), 2- netfo ?Fz’wb%fﬁﬂ Y 18algen yegalon can

nmet hoxycar mﬁ&mﬂﬂ agﬂhgr 2- ethoxycarbonylphenyl benzoate, 4(o

met hoxycarbony nyl ) oxygcar bonyl enwnc (-2'.- methoxycar bonyl phenyl) -
ester are espempg 9‘%@@%@1’ fgralg% ;h@ct@mnmaib(f ceq e

aromat 8”&%%&9”@%9?%?@3?%@%99??&@%?%8@5’%% of the .t e
romat 1@ G@WIQIQ ééhE@Ob{IB@RIStS@l lélr&)mtens’f@& yc'Eh%ﬁ?metheep(mnbal s as
bf‘Sﬁﬂ. ng r'uBeh Sho BAfABCIIAS Al oo Q%ﬁ%ﬂg@sﬁ SELRE, conauet
the react icomplatine of the polycogdemmtmmmﬂd ths addmmnf%mﬁnnohmdtf '
_ based compound. The terminal blockmg reactions can be performed
preferably at the above mentioned point.

15 : Ekﬁnlaﬂerthecouqﬁdmmnofﬁhe;xiwxnukﬂn%ﬁmmacfthearonxahc
pobﬂzuixmﬁﬁeznuiaﬁertheaddﬁmmlofﬂhesmﬂﬁnncacuibaoaiconumnnmiJt
ls;xmsﬁﬂetOIXﬂﬁmxnthehﬂiﬂuﬁﬂbkkamgreacmonsnnﬂaﬂytwimwﬂb

'zxkhngaxztﬂystﬁmtﬁelnthebainnuﬂkmxﬂnngramiunLuﬁotheanmnahc- :
polycarbonate. : .
20 jMﬂmmmmEMWmmmﬁEmﬁmﬁgwmﬁmmmm%ﬂwmwmm
of free chlorine not covalently bonded with the polymer as low as preferably
C. : 50 ppm or Jess, more preferably 5 ppm or less in the aromatic polycarbonate
before blocking the terminal groups (prepolymer)..
, If the amount of the free chlorine i 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 laxge, it 1s also not preferable since it
gives ill effects on the hue and stability o the obtained polymer.
30 Suppression of the amount of chlorine oontained in the pre-polymer is
- attained by suppressing the amount of chlorine in the raw materials atalow
-kﬂmﬂ

~ Inthe present invention, it is also advantageous to suppress the
amount of iron contained in the avomatic polycarbonate before the blocking




e

- OH- -OGR ORI ate. OV R2 + OH The conpound expres§§ﬁdgwﬂyagoﬁbove

- formula (2) is added after the 10 nelt pol ycondensation of the’ aromatic

diol with the di phenyl carbonate is perforned until the intrinsic

" viscosity of the aromatic pol ycarbonate reaches at least 0.3 dlg. Since

the term nal bl ocking reaction of the aromatic pol ycarbonate progresses
rapidly after the addition, the changesof the intrinsic viscosity of the

~aromatic polycarbonate renains within the range of 15 0.1 dllg so that it

e X

above fornul a (zﬁftheammmfmatg largexfthonel gp mbktMsQlo'ﬁgerei‘ahklsmceﬁDre

preferably to 1. e _and C|aII r.ef-er abl nol e based
o1 equi JEPEAt acti B inRed R Rl bodtpeseiehan it Salbie

pol ]ycar Bfrl@tiﬁoed;@lcp@i@@ﬁiﬁertﬂ?t ? théﬁerirﬂdﬂlé@nﬁuéﬂb@égﬂﬁe%gd idly cen
prefera y u and_confirme c i me, precedi e addition o e
bl ocki rfy 2and Sutficent dly i&@l ﬁ nas laxgedt 1S alsa neh peclirablei n t he
pol ycondergilq@ ] tdi‘fili g% ﬁﬁ\te pSame

pol ycondensatllog1 condi tion, e concentratl of . _the. te;%l hydroxyl

gr oups -obt ai ned e$¢ﬁp¢%¥%ﬂ&ﬂ iige pemyconteiaiata losv leveh it is for
conveni engg eactlon it is
o etey Eipptdtng o By yﬁ%ﬂﬁﬂiﬁ&%&%@@gﬁﬁ%%@ﬁ%d

pol yconde pgavenizng exntainmimation hyeironovdr thetwholdpsocassagtofithe ptr'thmCSZLOIL

ot hen {h. ﬁw@#@ﬁ@%ﬁ%@%@%ﬁ#&h@%@%%@nﬁé Bke8is

i nt en the
@Orrpl et ed canditionds poéferableifisr sdrnbVirignthe phericknp mdﬁoedbmeqmwont he poi nt

- When the Sepeaﬁr & liy T llggx('e'ai%gable%thao e 50$T019rn0%ﬂ8§se%10r£'uesﬁre?era% 39 16 &‘o?rf (t)rer the

less. [kmﬂmEmpmbmmEUmem¢ﬂmnmmwﬂMmpm&mmwmmna
~rangeof001h31001kmr '
15 . The reaction temperature after the add1t10n of the terminal blocking
agent is usually within a range of 250 to 360°C, preferably 260 to 340°C.
l‘r’Thepobnnerdoesnwtnnﬂtatameeruﬂnpenmluethaniinsrange:nmia
tenuxmauneingherﬂmmatheaboverangensnotpuﬁhmﬂﬂesumethe;nbnner-
is decomposed and discolored. Tmn@mmmmmemeQEIUﬁMHMMms
© 20 preferably 1to 20 minutes, and canbe 1 to 15 minutes as is destred.
- In the present invention, it is possible to suppress the remaining
b} phenols contained in the polymer at alow level after the termmal thereofis
“blocked. ' : |
o 'Hmammmmﬁmndﬂmnmmmmgpmmd&mﬂmpdmmxa&wﬂm
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 ]owering and 'djscoloration are aptto
- occur:
L Once the mtrmsm v1s0031ty of the polymer reaches 0.3 dlig, the
" 30 bermmal blocking agent can be added, either all at once or dividedly in
several portions. ﬂlmwlsJtnsdemnﬂﬂethattheternnnalbkx%zngagentns
'added after the intrinsic viscosity attains at least 0.3 dl/g.
. Further, acoordmg to the résearch by the mventors of the present
_invention, it is elucidated that one mole of some kind of compounds including




corrpl etion of the polycondensati on and before the addltléié‘l Y ?H(H oni c
aci d- ‘based conpound. The terninal bl ocking reactions can pe¥ ornmed
preferably at the above nentioned point. 15 Even after the corrpl etion of

t he pol ycondensation of the aromatic pol ycarbonate and after the addition
of the sulfonic acid-based conmpound, it is possible to performthe
terminal blocking reaction simlarly by #wy adding a catalyst for use in
the term nal bl ocki ng reaction into the aromatic polycarbonate. 20 In the

present i nvent iti mgength&@nspmmb teacechinptintaboeé free.

opm or L ess, %‘?‘%?9&?@&@%%51%@ <38 ?%@%Wﬁ%%f@&ﬁa%%nm e

bef ore bl ocki n@lﬁcﬁ'@nﬂém y gropupz the degrer phipolymerizitiomel theanmhaté t he

free chlorine bﬁbgﬁétet ihang M}QF@ H”“f‘%ﬁa ot preferable

since the cat aP@st Zﬁéé vg% nvo vegdl nt terRB]L ?)18 reaction is

apt to be ré"duced g Er%ﬁa%mvwgﬁ@‘t,sem pmwdﬂssima oddor  be ‘

achi eved rapi dj md@aﬂgwfgfrbﬁjaﬁ&t B%i?ﬁre dh ﬁ’l arge,
|ves 111 ects ﬁe ue a

it is also nothgreferabl e |
stability of t Y(@Q @9E%ﬁnana@%dlomthr&dmheram orine

contained in tdmb@menﬂnbyamanahammﬂp&m@@@é@@a bp@hé RfloRRUNt - Of
chlorine in th@né@#s terials at a-low Ilevel. I'n the present invention, it
i s al so advant 0 suppress the anount of iron contained in the
‘aromati c pol ycarbonate beforé the bl ocking 2§ February 2007 51 of the
termnals at 1 ppmor lessinore preferalfiy’ &7 ppmor less. If the anount
@ iron is larger than 1 ppm it is not preferable since the catalyst
~@ctivity involved in gpheterm nal bI ocki ng yeagtion is apt to be reduced,,
n

and then. the bl-ocki ng he achi eved rapidly£5? P
e, it is also not pke abl e

sufficiently. If the nt th |ro IS _ _

since it gives-ill effects on thelhue and stability of the obtained

pol yner. — The suppressi on of the 'Uon content at a low level is attained by
S 10

{wherein, R, R are each a chiorine atom, a methoxycarbonyl oran
ethoxycarbonyl; X is an oxygen atom or a group expressed by the ﬁ)]]owmg
formula:
-R’-COO-
15 (where, R’ is an alkylene group having a carbon number 1 0 30 or an
arylene group having a carbon number 6f6t0 30))
1s added after the intxinsic visoosity the aromatic polycarbonate reaches at :
Jeast 0.3 dlig to form an aromatic polycarbonate having an intrinsic viscosity
higher than that at the time of the addition by more than 0.1dlfg in intrinsic -
20 viscosity.

. Thepolymerization accelerating agent expressed by the above
formula (7), is added to the aromatic polycarbonate with the intrinsic
viscosity having reached at least 0.3 dl/g so that an aromatic polycarbonate
‘having an intrinsic viscosity higher than that at the time ofthé addition by

25 more than 0.1 dl/g can be obtained.

' The polymerization aooelerahng agent expressed by the above
f_brmula (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 ﬁreferably
‘approximately 0.45 t0 0.55 mole based on 1 equivalent of the termmal




suppressing the amount of iron contained in the raw matejd @lusuAPdo07
;preventing contam nation by iron over the whole processes ofthe” production
10 After the addition of the term nal bl ocking agent, a reduced pressure
conditiaon is preferable for renoving the phenols produced by the reaction.
Specifically it is preferable to have 50 Torr or less, nore preferably 10
Torr or less. Usually, it is preferabBe to conduct - the renoval at a
pressure within a range of 0.01 to 100 Torr. 15 The reaction tenperature
after the abgididxghgrotip abthd Emeiofiaddibbncki ng agent is usually within a

aower. 1 éﬁgeﬁ at ﬁ%@ﬁ%@%@@%&%ﬁ%ﬁggﬁ%@gﬁﬁi@f?ﬁ%r e TonaTohe ™

abover ange pelyearbopateiaadabhcts withchetthempeil O (-Olilsof dexampostid and

di scol-ored ceﬁrﬁgﬁé ]Jﬁ%lae t%%\aﬂc preferably 1
to 20 m nutéa? and can Bé 5%9@1&%16 es I%tlgle?@e%?e@ %gfdom?'ﬁgt he present
inventi o, Pelycarbprageapskown i thedp eleerafonnmlp. phenol s -cont ai ned i n

the polyner at a | ow | evel after the termp thereof is blocked. The
concentration of the remaini ng Ko enol s ' the pol yner after the 25
bl ocki ng of the termnal greug, is 300 p r less, preferably 200 ppm or

less. If the (eraiOnHng 4ph extst han thi s concentration, it is
not- preferable since the note€ul ar|jwei ght wering and di scol oration are
apt to occur. Once the intrinsiciscosity of the polyner reaches 0.3
dl/g, the 30 term nal bl ocking a&gnt can be added, either all at once or
dividedly in several portions: That is, it is desirable that the term nal
ocki.ng agent is added after the intrinsic viscosity attains at |gast 0.3
/g. Further, according to the.-research by the inkntors of theppresent
invention, it is elucidated that one nole of sog? nd of conpouhds

i ncl uding 26 FePruary-200Z--BRCthe specific § gnong opggunds
expressed by the above fornulg (2) can bl ock t nol ecul es of—t'he aromatic -
. pol ycarbonate, having a functoon to markedly |rrpr ove the degree of
pol yrrerl zation of the aromatic

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
. dlg, more preferably the intrinsic viscosity of 0.45.t0 0.8, is formed.
o - Tothearomatic polycarbonate obtained in the present invention, it
. ‘15 ispossible to add a catalyst macnvatmg agent.
' As the catalyst inactivating agent used in the present invention,
' pubhcly known catalyst inactivaters can be used effectively, but among them
an organosu]ﬁ)mc acid salt such as an ammomum salt of a sulfonic acid, a
sulfonic acid derivatives such as an organosulﬁ)mc acid ester, an
20  organosulfonic acid anhydride, an organosulfonic acid betaine, and a
. phosphonium salt are preferable, and more specifically, at least one kind of
sulfonic acid phosphomum oompound selected from the group oonmstmg of
| oompounds expressed by the general formulae 3 to 6)is preﬁerably used.
AL(Y-SO5X Dk R
{Wherem, Alisa m—va]ent hydmcm‘bon group with or without a |




pol ycarbonate, i e., a function to accelerate the polyneﬂgpaﬁﬁgyzmﬁ
Therefore, the present invention, secondly, provides a nethod

produci ng an aronatic polycarbonate havi ng an increased |ntr|n5|c Vi scosity
by performing the nelt pol ycoridensation of an aromati-c diol with a

di phenyl carbonate, characterized in that a conpound expressed by the
following formula (7) R R T 10 {whegyein, Rl, R 1 are each a chlorine
atom a net hoxycarbonyl or an ethoxycarbonyl; Xis an oxygen atomor a

group expre t he f n | a: Jr-C00- (where, | Wis an
al kyl ene g qﬁ&%ﬁﬁgﬂ Ogg Sﬁﬁﬂ%gggao¥BxﬂﬁﬂﬁmnahSgéﬁﬁﬁﬁﬁ@n@@¥ﬁﬁr%aV|ng a

car bon nuithtised hoievakdd hydrosadssh iiend Syl bR bdtion he
aromati ¢ pol ycar bonat e reaches ﬁ@S eas orm an aronmati c
pol ycar bon@f SREARRILGALY @QQﬁ&B ]ﬂﬂﬂdﬁgl&ﬁmﬁhﬁ@ﬂéﬂlsﬁ@dmm%ﬁrﬂnﬂkhe time

ggl;ggr?gatlon accéﬁggg%lng age%? ex%?gggggkkgﬁ¢%QO§@§%gfggbrnuﬁgggg), S

added .t ﬁﬁﬂﬂaakﬂﬁﬂn@ mmdrbonate with the intrinsic viscosity having.

reached at |east 0.3 dug so enatlc polycarbonate ing an
intrinsic VISCOSIt .hi gher &???%é?ﬂ§ 3the time of the addltlgayby 25 nore

‘than 0.1 lsbkhwdeﬂthydnywwbmm , XA iw sedoaidiaty ng agent :

e e o PR ol MG o

nol e, . espegatmn, yndrthé eefhition GYY theehaly/adtH it #he aﬁév@ﬁim@eqey} on 1 _

eqU|vaIent of the term nal : ru 7., 53 hydroxyl group at the tine

f addt@ion. A polynerlzat|§¥(§g§ @i§P%§ ent is added to t aromatic

kghlycarbOWﬁﬂﬁﬂ@ﬂﬁA@%@ﬁ&ﬁwﬂbﬁbh&&ﬁxﬁ@b@&Qﬁhuf*ﬁﬁﬁﬁﬁs&bhﬂﬁnﬁh?”at'C
quaternary ammonium cation or a secondary to quaternary phosphonium
: camoannsanmnxnekxﬁlg@he&nbangnmq;rusannﬁegerﬂen12to4:and
thedeﬁnﬂmmnofiﬁlsthesanxeasthatnntheaboveﬁmﬂnxda(S»

15 A5-AdL-AL-(Ad2-AS), ~ (6)
{w&mﬂengﬁﬁlsalnono ordrmﬂenthydnm:ubangnmu;f¥hszidnmﬂent
hydnuxmb@ngnnmyAd!and!k?eweeaﬂxswmecmdﬂﬁﬁentanamd .
anhydride selected from group consisting of -S02-0-SOg-, -S0z-0-CO-and -
CO-O-80- and kis O or 1, provided that when the k is 0, -(Ad?-A% expresses

20 hydrogen or a bond for bonding A# with A5 (in that case, ASis either a
dhﬁﬂenthydnxthmngnmq3orashnﬂebond)}-Fiuthentheabovesakeof
- dodecylbenizene 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 sulforic acid, methyl benzenesulfonate,
ethyl benzenesulfonate, butyl benzenesulfonate, octyl benzenesulfonate,

- phenyl 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
- inactivates 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 -




"pol ycarbonate to performa coupling of two nolecul es of j@pe@ﬁa@mgﬁ 5

pol ycarbonate as shown in the following reaction formula. RR" "2 (-0 H +
0CG-X-~Q 11 R1 K1 OCGX+ OH+ OOH it As the reaction produces as shown
in the above reaction formula, two nolecules of 2-substituted phenol, it
Is preferable to do the reaction while distilling the produced
2-substituted phenol off in order to Pg formthe 10 coupling rapidly and I n
a high yield At the time of conpletion of the coupling, an aromatic

pol ycar bonat e haV| refergbly an |ntr| nsi c |sc03| nore than 0.4
and | ess t#EANAUG PO C/agbo Z]w %Iwn@@o sfmong 0.45 to

?n\slen'lt|So];loﬂrlfgt?((}11 15 |s&i‘f)ﬁsﬂg|£go§% £ 0 agg m@h@@é:{]@a??ngrgagm

t he cat al thOSIﬂ'ﬁkl grag@mmmnum salt tepaeatalbyst inaviivatingragenpabd i cI y

known cat m an
or ganosul | n| C aci %tn fﬂg@%@gﬁ@%ﬁﬁ# é%ﬁ@ﬁgﬁfﬁ@ﬁﬁ%m d,- a
sul foni 5 ahigtiederi vat i ves such as an organosul I bnic acid ester, an 20
. organosul | bni c anhydr or ul f and a -
phosphonum sal't aﬁ?ﬂl #@P‘ém"@ﬂ ﬁfﬁaéﬁgﬁ‘é&m&@ﬁﬁ}efa@yst WACHVAHEE i nd of
sul fonlg aagemtlcsblmbéwﬁo up | Ifﬁ SEhbs®exb ﬁl@ab@vf eSL: ng Ofd
conmpounds SS e ner al or pre aply use
AT Y] - SRS ta18)iRerd han argattbof %&f}% ﬁ,ﬂép%\@ﬁf)melg up i th or
wi t hout a referabiy 1x106t00. ogﬁaﬁgwwéﬁgm%a mefe pf@ﬁfa}&wtlwm&wp Ylis
a si ngI e lbobﬁg ygen om~ X1 8§ %on a,rl\gl %
: 0) parts y weilght based on 100 parts y welght of the produced aromatic
_ polycarbonate, after the completion of the aromatic polycarbonate melt
polyoondensation or after the terminal blocking reaction. Regarding the
ratio to the alkali metal ester interchange catalyst, such a catalyst
inactivating agent is also preferably used at a ratio of 0.5 to 50 mole based on
15 1 mole of the ester interchange catalyst.
: An organic phosphonium salt or an ammonium salt of a sulfomc acid
~ described in Japanese Unexamined Patent Publication Hei 8-5997 5, are also -
used preferably.
o The used amount of sucha catalyst machvabng agent is at a ratio of
.20 05 to50mole, pre_ferably 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
O conslsnng of alkali metal compounds and/or aJka]me earth metal compounds.
: | Such a catalyst nactivating agent can be added, directly orby

- dissolving or dispersing in a suitable solvent, into the molten state aromatic
95 polycarbonate tobe kneaded. There is no limitation to the apparatus used
for such an operation. Extruders such as a double serew extruder are
preferably used. A double screw extruder with venting is especially
preferable for use whena catalyst mactwatmg agent is dissolved or
, _dJspersedmasolvent _
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 mjection molding. |
| A]so in the present invention, it is possib]e to add various addltlves




tertlary monoval ent hydrocarbon group, a nono equi val e”tzé'f?élﬁ-bér??z gﬁtlon

an anmoni um cation or a phosphoni um cation, and in is an intege Prom to
4, provided that when Y' is the single bond not all of the in X 1's are
mono 5 equivalent nmetallic ion.} +X2 A2-YI - SCB - (4) {wherein, A2 is a

di val ent hydrocarbon group, +X2 is a secondary to quaternary amoni um
cation or a secondary to quaternary phgéphonl um cation, and the definition
of YL'is the sane as that in the above tormula (3)} 10 A3-Mh (R Yl -S@3)n (5)

{wherein, A3 i a n- vaJ en rocar bagn grou +X3 s a secondary
quat er nary g@n%@(%ﬁﬁﬁgﬁst %ﬁﬁ

and the %F’?@*ﬁ&fﬁi T s sgﬁeﬁl’@@ﬁ%‘%@m?ﬂd%@%’brt%“v%%%rwa%éﬁ’}“ls

A5- Ad1- A4-Yodde-oss lof thegatalystenadtivating: agent, tothe melteni statesamonigide ocar bon

e ont PavEubhtE ﬁ%%@ﬁ%ﬁ%@ﬁ%%%@% Ahe SRt " T oo

?%ZOA% stabdlzeﬁ@m(sﬁﬁan’amﬁo&)stabﬂlz%r ugtr;amoi%n i b nt,rmdtal shO
ex e r .a bond for  bondin in that
case, A5 |]§13E¢;1 ‘F@%ﬁ‘%@g‘éﬂtw agerﬁ,héﬂ -rﬂlélﬂe

Furt her, nﬁﬂditeleeé e Mubeiv apentaghel-cioigh

dodecyl benz ne sulfbi Js. aﬂé tetrabutﬁy phos hon msalt etc. d the
above sal ti& V&, OBAAIC, lé@’m S5 CROKS Lo fonic

aci d tetr nmﬁjm@ﬁg eft Btc, %B@@@é Eﬁﬁé&le Al so, as an ester of |

t he sul fom: aC| d nmet h nesul flonat e, benzenesul fonat e, butyl

&nzen&ul f onat m&ﬂﬁ% stalpﬁ@ﬁwlﬁ@mirtm ghsesbRIg met hy!
ra-tolu aﬁh? I %%}ﬂ.a {,&_,y #ﬁﬁb

par a-tolue su’lélo%uaa%ege ocC eﬁ?rogfg'%%u es %%ﬁ? enoplyused ‘

par a-tol uéﬁﬁ @i moreof aneddor neen dodecyl 30
poneneel Oghﬁﬁﬂg%ﬁs%@%‘é%’n AETLATIR L, oo,
t he cat al ydtosphoiut gorapotrhdia phmgﬂmsstabﬂizer i, brgzaic ﬁmb@hhezr besedbe
obtar ”? BafiRBY W ihntBFeF AAhd Bhedd QSHINAY 88, 2R e & DEey together
' As the preferable phosphorus oompound, a phosphate ester, and/or a, -
phosphite ester derivatives are used. - ' ,
As a specific example of these stabilizers, an aryla]kyl phosphite
such as bis(2,4-di-t-butylphenyDpentaerythrityl diphosphite, bis(2,6-di-t-
" 20 butyl-4-methylphenylpentaerythrityl diphosphite,
- bis(nonylphenyl)pentaerythrityl diphosphite, diphenyl decyl phosp}nte
- diphenyl isooctyl phosphite, phenyl dioctyl diphosphite, 2-ethylhexyl
- dipheny] phosphite, etc.; a trialkyl phosphite such as trimethyl phosphite,
: , tﬂethyl phosphite, tributyl phosphite, trioctyl phosphite, trinonyl phosphite,
95 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-butylpheny) 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,
ete,; a trialkyl phosphate such as distearyl pentaerythrityl diphosphate,




wth a phosphl te ester-based conpound or a phenolic antigxg %ﬁ%
February 2007 55 aromatic pol ycarbonate having an increase g%e@lty S

obtained. Anong the catalyst inactivating agents in the above formul ae (3)
to (6), a phosphoniumsalt. or an ammonium salt type catal yst inactivating
agent are preferable since they thenselves are stable at a tenperature of
- 200C or. 5 higher. In the present inven J7on at | east one kind of the

catal yst inactivating agent selected fromthe group consisting of those

“expressed by the abov for ae_(3) to (6) is_used in an anmobunt of 1 X
10, 6. to O.: F&VY&EE@WM hphosphates 0 0. 05 parts by wei ght

by wer ght o’?&?’h ﬁﬁ)%ceﬁ%@a@ %%W%@Wtﬁ%r@@ﬁ%h@%% on of

ll:) ch% (r)]maﬁ syl phosmutetas @K:blomeﬂhsyl‘)m}d:sphate derS(ETEI’) -didhdorapbepyler mi nal
I nterchgngéﬁ%?{h%l ﬁ%ggﬁﬁﬁﬂ%@@?gﬂ;@ﬁeﬁ}%@gﬁh@ i@gﬁbgﬁ%%%@%ﬂ
e U
| gf 589%' ' }@kgbphgqﬁgh:@rﬁ-ﬁ@-égﬁl hbn?Dp}ﬁgﬁhgté:at al ;Is'?n Hel
10 ol o afi (@%@“%mstgﬁ)}w)mﬁb%pﬁae ies&mw sa}”]z?hosm‘ir Jof the above
ﬁg%gﬁﬁhimaﬁﬁﬁkﬁﬁm@%ﬁ%@iﬁ%‘%@ SO PR RoeR | T
act i ifht 1HEY BgdREaBy to.directly or by dissol vi ng or di spersi ng in

sui tabl e sol vaiags ﬁtﬂéﬁh%g& 1%&3%%{ Fﬁ%ﬁ)’@é}te to be
kneaded. There is no limtation gﬁ sbﬁlsee réingc n

oper at i onadded efiasysten ftora polymerizaions to pell (ﬁmngder are preferably used.
o double ot e e kbl 2 SORSEL Sl SL RS e
| ray absorbing agentsareused. A sahcyhc acid- based ultraviolet-ray _
15 absorber, benzophenone -based lﬂtrawolet-ray absorber, benzotriazole-based
ultraviolet- -ray absorber, cyanoacrylate-based ultraviolet- -ray absorber, etc.,
canbe exemplified.
. Further, as the mold releasing agents, generally known mold
releasing agents canbeused. A hydrocarbon-based mold releasing agent
20 suchasa paraffin, etc,, a fatty acid-based mold releasing agent such as
stearic acid, etc., a fatty acid amide-based mold releasing sgent such as
{)  stearicacid amide, etc, an alcoholic mold releasing agent such as stearyl
| aleohol, pentaerythritol, etc, a fatty acid ester-based mold releasing agent
such as glycerol monostearate, etc., a siticone-hased mold releasmg agent,
25 ete, such as silicone oil, etc., can be exemphﬁed_ :
. As the coloring agents, an organic or an norganic p1gment 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-
. pentylphenyl)ethyl) -4,6-di-t-pentylphenyl acrylate, etc,, are exemp]]:[ied.
- Further, as the phosphorus compound based antioxidant and the -

J)




30 It can also be added after the re-nelting of a once- pgg#aﬁﬁiggo@fonatic
pol ycarbonate. Thereby, it is possible to stabilize the aronati

pol ycar bonat e produced using the ester -i nterchange catal yst and al so
-effectively prevent soiling of a nold used for injection nmolding. Also, in
the present invention, it is possible to -add various additives 26 February
2007 56 into the aromatic pol ycarbonage as long as they do not hurt the
obj ect of the present i nvention. The addltlves are preferably added, in

th h t | t t t, to th
ol on ot ARLRHR e A PekQDE o heR DaEhas e e st & pr ocessi ng
t abi | ﬁﬂﬁﬂe ]ﬁﬁ%ﬂﬁ Fﬂﬂﬁ¥ﬂyﬁéﬁ&g:mdﬁ?ﬁ%
'3I?rev:éﬁgmlray gggﬁéb %ﬁgﬁ$§gﬁ%{a nac atoré F&%ﬁﬁ ]hﬁ§r
oo Fngtegt paioect e Bl ool gl o
i u il,
synt het i g }gﬁﬁgﬁ‘w&ﬁé G@ﬁd&ﬁﬁnﬁef %%ﬂ%d%%rggﬁ‘ﬁ#@&?ﬁéw]&%@@hggﬁound
f |hl p hagiie ntphosphitep?, gemabbykagler]ns(élﬁ di-t- butsﬂphmﬁ)(emtp’l phosphitd) dﬂtaun;gl ][ ge m
e heat r Zel r bi agent, no
rel easing a §§£’§@&®@ﬁgﬁ@ ﬁ%ﬁ?ﬁléi% th}ﬂ‘il g%&ﬁﬁ?%.@ d Two ki nds or
Fﬁr?hgfpﬁgggﬁgﬂFqgﬂ%tlo Omﬁmmihﬁbpho éﬂﬁéﬁﬁﬁke hen ol S;?ghlifgerused
organic tinoeth ﬁh%ﬁkﬁkﬁgﬂgﬁﬁﬁﬁﬁp% 8%@@@ﬂastablllzer
eLc hc?n H@ﬁﬁbﬁ'ﬁiﬁl&!ﬁ)&@amﬁﬁg@@@%@?&i%ﬁ 8- 2 Herdiexs: @moung 23 _
osphate este 0s e erivati'ves are use a
5 ecPfﬂb & iiﬁ@b@“@ i ?E’Séigéﬁ iﬁ phosphite such as

{
but yi - 4. Wﬁ@pem e .t§£ &?-%ﬂ@ﬂbh@nyﬁbéﬁmﬂ%t? 0
bi s(nonyl | p HY ﬁﬂﬁﬁ&Nlﬁecyl phosphite,

i phenyl  RARShheRIRBROinzBE DY fﬂ*’d“ﬁﬁ@pﬁ@ 3BEh as t ¢ et Eil heﬁﬁ'sph. te,
triet hyI‘ tﬂwagydw &metﬂno&)p ny])benzodmagd)lepﬁtﬁg-ﬂiiydmw B/5+-nis _
P osP s, ¢ o ARmbthy 1By IR N-bonactibab 84 beRSSRBAN e bk 2" i
: GMﬂpoundsudaaszIgmhoxy4ﬂxmykmybenznﬂxﬂmnma243mh0xy4—
methoxybenzophenone, etc., a hydroxybenzophenone-based compound such
as 2,4-di-t-butylphenyl 3,5-di-t-butyl-4-hydroxybenzoate, etc., and a
. cyanoacrylate-based compound such as ethyl-2-cyano-3,3-biphenyl acrylate
20 efc, and a nickel-based quencher such as nickel dibutyldithiocarbamate,
(2,2-thio bis(4-t-octylphenolate))-2- ethyﬂlexylamme nickel, etc,, are
- exemplified. |

' ' As the metal inactivaters, N, N-(3-(3,5-di-t-butyl-4-
hydroxyphenylpropionyDhydrazine, etc., andaethenmﬁzﬂsdqpscﬂckun

25 stearate nickel stearate, etc. are exemplified.

. Ekuthﬂ?asthenudbahngagen&;smdnkﬂba&aiaraphuﬂﬂmwe
based compounds such as sodium di(4-t-butylphenyl) phosphonate,
dibenzilidene sorbitol, methylene bis(2, 4-di-t- butylphenol) acid phosphabe
sodium salt, etc, are exemplified.

30 As the antistatic agents, quaternaxy ammonium salt-based or
a]]quphosphate based oompounds such as (8-
‘ -lauranﬂdepropyl)trmlethylammomum methylsulfate etc., are exemphﬁed
| As the lubricant, erucic acid amide, stearic acid monoglyceride, etc.,

| | 'andastheﬂamexetardant,ahalogen-oontajmngphmphateesbersuchas_ :




dlphosphlte etc.; a triaryl phosphite such as tipphenyl t
t'ricresyl phosphlte tris(ethyl phenyl) phosphite, 2@?&&&9&2@@7
tris(2,4-di-t-butyl phenyl) phosphite, tris(nonyl phenyl) phosphite,

tri s(hydr oxyphenyl ) phosphite, etc., an arylalkyl phosphate such as

bi s(2,4-di-t-butyl phenyl) pentaerythrityl diphosphate, 30 pentaerythrityl
(2,4-di-t-butyl phenyl) phosphate (2,4-djg-t-butyl phenyl) phosphite,

bi s(nonyl phenyl) pentaerytbrltyl dlphosphate pentaerythrityl

(nonylphen¥%ﬁgﬁ3ﬁ enyl decyl, ghosphate, di phenyl _iso-octyl
phosphat e Oﬁ*ﬁ@ﬁb g@@b d@ﬁhﬁﬁ?ﬂ é d% I phosphat e,
etc.; atrhekébﬂnm@htg@kh@é@% ﬁiog)h Wyl Y HidthM lgggﬁhate
26 February 2007 .5 entaerythrltyl st ear # pho$ af%ﬁgteary gghlte 7

bls(trldecém¥£ﬁﬁp %%Eﬁ deyaluppinyagy |
h hat | | h hat
- pnosphat e h&ﬂt&&&é’et@{jﬁ@'ﬂh%osp ateé&ecé%le a}ﬂﬁe@’ ) phosphat e,

tris(2,3-dichlorg etc ri-al kyl phosphate such as

trineth$l phosph reﬂxmepannﬂap itataareto thei specifi dpecific mbeechiras euich as

phosphat E“Eﬁt&% i Qﬁiﬁ%%@%ﬁa@dﬁwﬁéﬁﬁﬁ% RO et o 15

tricresyl prefepide g have anepparatenfpr perfonsphatiesse Operauons made of the

.Eiliﬁﬁyﬁrkﬁﬁ%ﬂﬂqﬁﬁéﬁ%gﬁ@ﬁﬁg““m@#ﬁﬁé peettiuBERREont i nvent i on

iois by no neans limted thereto. These stablllzers can be used singly or
conblneg can be added at any step from polynerization to
‘Efllet as the ultraviolet-ray absorbing agent comon

traviolet- ray ésmqﬂesalameﬁﬁeﬂaxé\sﬁ w. afidsbased .
ul traviol-et- raé@éS ahsor ber,..benzqophenone- pased traV|oIet ray absor ber,
benzot ri aZ6¥El axempl F PreseBt Byentiopanh d@@pabﬁnbaaeans
uItraV|oIqﬁnﬁgﬁe FeSRThwe Pdﬂ] s the nold
rel easi ng agent genera ﬁ'éno né#ﬁr §H£S|n§ a g&ﬁs caﬂ e used. A
hydr ocar bdelya H@M&ng jpesmmemme Bllatisi n, etc., a
fatty | d- base ' fatty
aci d -am de basegrd@%g feﬁ easl ng ag’é{( nr?IH§Et§§ aﬁle%iétgd%\:ﬂen%}e%ﬁon

- wherein the pressure of the gas phase of the raw material melting vessel is
kept at 0 MPa to 0.05 MPa, and compared with a Comparstive Example 1,
. Examples 4to 10 are related to the invenition wherein the concenitration of
the nitrogen-containing basic compound in the reaction mixture is keptina
20 certain range and compared with Comparative Examples 2 to 6, Examples
| IHDBamm%&dbﬂmmwﬂmwﬂmmm&m@mﬁdmmﬁmt
' ) monochydroxyl 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 . Examples 9 to 11, Examples 22 and 23 are related to the invention wherein
the reaction facilities made of the specific qua]ity:material are used and
* compared with Comparative Example 12, Examples 24 to 26 are related to
~ the invention wherein the reaction facilities having an oxide layer consisting
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 is compared with Comparative Example 17,
- Further, mall the cases of the Examples 4 to 10 and the |
: 'Compaxatzve Examples 2106, the wsoosﬂ:y average molecular welght ofthe




stearic acid am de, etc, an alcoholic nold rel easing ag tearyl
al cohol , pentaerythritol etc., a fatty acid ester- basegﬂinﬁg&ﬂe?ggglng

agent such as gl ycerol nnnostearate etc, a silicone based nold rel easing
-agent, 25-etc., such as silicone oil, etc., can be exenplified As the

- coloring agents, an organic or an inorganic pignent and dye stuffs can be

used. There is no particular Iim tatlo(rs; ot 0 the way how these additives are
added. For exanple, they can be added directly to the aromatic 30

Efgﬁf?f lzogpgéa .or_a dedéﬁya}ﬂ%n%mna@ er peII As thehyémce SI‘ ng
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tris(2, 4- 3| t- “but enyr p1g€%h Iter aéy({l%%g?ﬂf&ﬂ{ @Eﬂ‘e

pent aer %t hiMAH en Bgd:ataohmetssel Smnqﬂ"ﬂmrtleal

‘tetragiﬁ§fl ene]%l%%%Ygﬁgﬁﬁ%ﬁ%@géﬂﬁﬂ@ﬁ@??ﬁ%hﬁsﬁ;gwﬁgoégﬂﬂy%ﬂ § 2' -nmet hyl ene
R 3: sgg Itsoﬁlecnnp phmeylmesseit%/mhheml?gﬁﬁtﬁgivgm&glfkémnwm@lfor
Tabryre ot soibRyRR ARy m s G RS B B GaAy B i letelyrivagh
et om ot o et o R
s o
m -
gid%g;gﬁy 5-1.- oet.yl pheny aclanzot ria oI e | ta the])lllladeofthe ‘

tetrahydrqﬂﬂﬁaﬂ_ Eﬁ@g )phenyl)benmﬂrlazole 2- (2- hydr oxy- 3, 5- bi s( a,
15 a-di net hyl ben 'phenyl’)-benzotriazole, etc abenzogvenone based
151370

conpound such ask oositycand Misopaityavetageiolecnlay Weight 4
lmet hoxybenzophe 'Iﬂ?ﬁnsﬁ%‘fsmsﬁ‘y QY AR PRG0S DAPEL AR U is

solution using a Ubbelohde viscometer, and the viscosity-average molecular
weight was calculated according to the equation:
| [n]=1.23x104M08s

90 Color Tone (L/a/b value) '
L , The L, a, b values ofa polycarbonate pellet (smaller diameter x
D)  larger diameter x Jength (mm) =2.5x 3.3 x3.0) were measured by a
\ reflection method using ND-1001DP made by Nippon Denshoku Kogyo,
KK. Larger Livalue and smaller b value are preferable since the larger
25 the Livalueis, the higher the brightness is, and the smaller the b value is,
. the smaller the yellow discoloration is.

Measurement of Nltrogen containing basic compound. Contamed n,
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 NaHC04/2.25
mmol of NazCOs of) followed by 1 ml of pure water. The mixture was then
| suiﬁcnently agitated.
- After a oentnﬁlgal separatlon was oonducted at3, 000 rpm for 15 minutes,




as 2, 4-di-t-butyl phenyl 3,5-di-t-butyl-4-hydnxybenzoat e, 2@?8num§-§hﬁ
cyanoacrylate based conmpound such as et hyl - 2- cyano- 3, 3- bi phenyl~ acryl ate,
20 etc., and a nickel -based quencher such as ni ckel dlbutyldlthlocarbanate
(2,2 -thIObIS(4 t - octyl phenol ate)) - 2- et hyl hexyl am ne ni-ckel, -etc., are
exenplified 'As the netal inactivaters, N, N(3-(3,5-di-t- butyI-

‘hydr oxyphenyl ) propi onyl ) hydrazi ne, etcg; and as the netal soups cal ci um
.25 stearate, nickel stearate, etc. are exenpllfled. Further, as the

nucl eati ng | -b r.a ph e- _based conp such as
Sodi um af (HAPETBer BRERDRS WL Er ot AatEE A rindasere SRR B 20,
bis(2, 4- dandtheamdnhﬂmﬂa)m rﬂmﬁﬁhﬂﬁgbw@@ompcﬁﬁidwagﬂfétemwas
exenplified, .30 As the tatic:agents, %E?ter ¥lﬁgﬂnnlun1salt based or
aIkyIphospﬁ%@@mﬁggg@o 10 2452 erthe
Iauran1dep@ﬂﬁﬁﬁ@ﬁglnethylannnnlun1nethy|su|fate etc, are exenplified. As

the lubric gruC|c acid am de, stearic acid nDnOfcheride, etc., and as
the fl afre TEP%Q traneRt ogen- conﬂﬁDﬁﬁm HE0BLest er such as 26

February umAa® tris(2-chloroeth J%ﬁgg a hal ogenat ed
conmpound such. as_ hexabronocycl o- dgéh ané %%ca%ronn henyl oxi de, etc., a
metal |ic iBBHipgliguidconpound such 46 mmal wbmethane sifoniceaid mony

pent aoxi d Tan roxide, the|r m xtures are exenplified.
5 There is Ejoarﬁﬂgl¥£¥ |Iﬁ1tatiOE%F% specific procedures such as

ki nds, anddefestoraddi ng ti nes, addlﬁ@%ﬂﬂkbﬂd&dlﬂtptnxpf t hese additives. It
|s pref er an.appar at u erformng these operations nmade of
-t nﬁi Jﬁ§%§Hﬁ§§$§B&Fﬁ£h ity ignﬁgnﬁlsclosed in the present ‘i nvention.
! EXANPL&@I@B@ES of the presenfAutdsgpresRriFRtGhRiMndRow. These
exanples are for exenplifying the present invention and do 'net by no neans

limt the present invention. The physical properties of the obtained
red as follows.

()OZgofasanqﬂeofWQsdﬁﬁdhedunOALnﬂofadeumeWd
15 ChkmoﬁmnlRmtherneamneﬁuﬂm. The terminal hydroxyl group and the
termmal phenyl group were measured by using: TH-NMR (Nippon Denshi,
- KK, EX-270) at 20°C. 'Thecunaaﬁmaﬂoncftheternnnalhydnqugr@qp
was calculated as follows,
_ Concentration of terminal hydroxyl group (%) = (Number of terminal
20 . hydroxylgroup/Total number of terminals) x 100

A50x50x 5 (mm) plate was molded using Neomat N150/75
| hjajmnlnmmbngrnwﬂnnenmmiéhySunnhnnonukLIifivwﬂathaqﬂhka
25 temperature of 280°C and a moldmg cycleof 35 second. The total light
tnﬂrﬂnmuﬁmewmszneaauedbybﬂ]ﬂﬁESOInadebyP%ppanIkﬂmmoku
Kogyo, KK. Tbelughertheto&ﬂhghttnmxnnﬂxanoensthebeﬁBrthe
transparency is.

9 Measurement, of Transparency

30
of DPC o _ o
o Determined following the usual method by using DN-1000
~ microchemical emission spectrometry analyzer made by Dorman D1v1$10n,
~ Rosernund Analytical.




15 To be noted is that the Exanples Ito 3 are related to éﬁgu&ﬂxga&jon
wherein the pressure of the gas phase of the raw material nelting vessel is
kept at 0 MPa to 0.05 MPa, and conpared with a Conparative Exanple 1,
Exanples 4 to 10 are related to the invention wherein the concentration of

t he nitrogen-containing basic conpound in the reaction mxture is kept in a
20 certain range and conpared wi th Conpgrative Exanples 2 to 6, Exanples

11 to 13 are related to the invention wherein the specific byproduct, -
nonohydr oxyl conpound is used and conpared with Conparative Exanples 7, 8
Exanples 14 to 19 are related to the invention wherein the specific
carboni ¢ acid di dsmaysisef Metd!laid) red with Cbnparatlve 25 Exanples 9
to 11, Exanples ndy23._ar t e inyv o r ' t he
reaction faC|I|t%§§%P§&E iﬁﬁjiéiﬂﬁ FHGAR egiggg%ed and

. conpar ed wgﬁmmmmtmma@q@@ Bsiip S h M@Pma%@ | @lefded to the
|nvent|on n ction s having an,_oxi de | ayer. consisting
mai nly of %ﬁ? ﬁ%ﬂﬂ%ﬁﬁéﬂgﬁapﬁhzfﬁébﬁé QUGN HONYRE les 13 30
and 14, Exanples 27and 28 are conpared with Conparative Exanple 15,

g Exanples 29 and 30 are cggpared Wt h Cbnparatlve Exanpl e 16, and Exanple
31 is conpared w fﬁﬂ T&VaLve Further, in all the cases of

brgcggﬁgglgiefatsn& Iec%ﬁggiﬁﬂ%ﬁgﬁgéﬁé%e gzﬁgairugﬁ¥h%%g98%§%qhgﬁﬂ|on

m xture (11)’ya&ug speedligud dironeatographyy (0020 maddlyyToze, JE K} withoa cal | ed
as TMA on &; I nvention) collected at the -

.di scha |ng port ngb g%@ﬁggégﬁgg%a vessel, agreed to the viscosity-
“average nol ecul ar melght of the reaction m xture and t he amount of the 5

TVAH col | ect ed ﬁ&kmgﬁh%ng'gsgﬁﬁiai?ﬁﬁfrtlcaI agitation vessel since the

vertical agitatiofr-vesse hction mixture (1) was

essentially a CManaEic@bmpmegdoﬂa%éﬁiple iedel WAS meisteed Lthgver ti cal

agitation yessel the r i.on ‘mxture (2) al
essenti al | ﬁé gksrﬂi gﬁ 5@%@ f1ri?o‘3(t=,\cular

wei ght 1 of raescieeséf R, m xture (2) and 10 t he anount of TMAH coIIected at
t he di schargi ng port of t he vertical

- 10gofapolymer obtained after the polymerization was dissolved in
500 m! of dichloromethane, and filtered with a Millipore filter having a pore
20 sizeof10 pm. Remaining dichloromethane-dissolvable components were
. washed away after the filtration to leave foreign materials on the filter by
o8 ' separating the dissolvable components. The number of the black foreign
' 4nmmaiﬂsﬁmmeamnﬁedbyarmkedewzw&ﬂbthenunﬂxﬂwfgdbvnﬂe‘ '
counted under an irradiation of a black light (ultraviolet wave length at 365
25 1m, made by SPECTROLINE) after drying the filter. In order 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
~ wasused as a blank value to subtract the value.
- 30

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




agitation vessel agreed to the viscosity-average nol ecul ' t he
r'eacti'on mixture and the amount of the TMAH col |l ected a15§ %ﬁ?ﬂg?ggfof t he
vertical agitation vessel Intrinsic Viscosity and Viscosity-average. . -

Mol ecul ar Weight.. 15 Intrinsic viscosity was neasured with a 0.7 g/dl

met hyl ene chloride solution using a Ubbel ohde visconeter, and the

vi scosity average nol ecul ar wei ght wasgcal cul at ed accordlng to the
equation: [77]=1.23x104M .83 20 Color UMJ, L /b. value) The L, a, b values"

ot 2SI i, (LIS O bl S A

ND 1001 DP melvablammpmn@mmWﬁd\md)aw ﬁiﬁo ldeaigels &n tiad fikcplg smal ler b

e L value is, the higher the

\l;?! ;ﬁt ﬁégsgﬁ{@ﬁgﬁ@tﬁﬁﬁlﬁ‘fﬁ I%{P% ue is, the smaller the yellow

Cont a ned n R e Fﬁmﬂﬁ%@%@lﬂ%’ﬁﬁ% ROARE St on

i xtureddi gghﬁiﬂi@r@#kmﬂﬂkﬁéhﬂﬂﬂﬂ§kéﬂ%iﬁybtﬁMEﬂliﬁh@éﬁeEﬁﬂﬁﬂfaﬂﬂtﬁf el uting
1iquid (coghadth ﬂ@g@ég&nﬂgﬁg@ ﬁ%a | owed by 1
m of pur watehﬂ'gliﬁgelgn xtur% wast 6%) c?%ﬁjnlly agi @%%%PP@& ,

centrlfuga0 thefilter wes imradints] - - -

Filter han ﬁ@% %@ﬁa%@fwh%férﬁ Rl g0 oo @

V. % Eore Sl
ni trogen- eé]?ﬁ hght)emmsmms determ ned as an ionic corrpound by
t he |3ﬂ£chronatography under the following conditions. 5 Type of

nt Di onex ., Ltd., 40001 Colum I|onpac CGl4/ CS14 El uting I|qU|d

~hnstr
Jo mmol of met haegenilleotion Smiotroscopic Analysis of Stainless Alloy Surface

1]

As a measuring device, Auger electron spectrometer, type PH1610
- made by Perkin-Elmer wasused. The measurements were made under
~ the conditions of an electron beam acceleration voltage of 3 KV, a sample
15  electric current of 100 nA and a tlltmg angle of 30 degree. Spattering
etching OOl‘ldIthIlS were; E=2keV ; argon gas flow; and an etching rate of
3.5 nm/minute or less (indium oxide converted). The thickness of the oxide
Afilm layer is estimated regarding as an average interface a place where
oxygen occupies about 40 mole % of the total atomic composition.

20 .
. . In the Examples, the evaluations of the physical properties of
D) diphenyl carbonate (DPC) were made by the fo]lowing method.

25 - 100g of sample DPC flakes were placed ina transparent glass
| container and stored under air in a cool dark place of a xoom for 6 months,
shutting the direct sunlight of 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 liquid depth of 140 mm, based on the color number test method
showninJISK-4101. An aluminum ingot hot bath shown inthe JISK-
4101 was used as a melting device and also to keep the molten state. -




Regenerating i qU| d-Pure water Detector Electroconductivig ‘J&%{agf Fl ow
rate of eluting liquid 1 m/nmn Suppresser Autosuppresser %( nal node)

Measurenent, -of...Termal Hydroxyl G oup 0.02 g of a sanple of was
dissolved in 0.4 m of a deuterated 15 chl or of orm for_the measurenment. The
term nal hydroxyl group and the term nal phenyl group were neasured by
using 1H NVR (Ni ppon Denshi, KK, EX-2¢]) at 20C. The concentration of the
term nal hydroxyl group was calculated as foll ows. Concentration of

term nal hydr oxy of t Emn 20 h dr ox r.oup/ Tot al
nunmber of term ng‘f%tgzﬁféfﬁﬁgéﬁlﬁﬁ%@ Oarh &@8&195 (mm
gl e vvastﬂl@eftK K Eaetﬁﬂm dal;;the t hﬁ f 28 gﬁade %
um t ono W|t t.he i nder raureo a nol di ng
cycle of 3! 1GCgHIP] Vﬁmﬁ{g M@}WNDI—I— ESO
made by N %dﬂir@ ré@g “ nt‘;awﬁ%‘nttance
thg b Trer? parg% yﬁ:ﬁgwg}él [an |t§fl%|n§§h§dm}y5| S rogen

i S, ef,ter the .tran
Atom . 9, Cﬁiﬁ ﬁg'i) iar| agiambragendiasedon ¥ nlaleoithg t he usual

by Dor man ey SO Roser%‘ﬁ%ﬁbﬁﬁ@ %ﬁ%ﬁ%%ruﬁ?éﬁ%ﬁ{f%% Al Yo S of

Metal lic ECOSHRSPOROA tedhe ng@]sz ﬁtbeZlhmnﬁsthM&Mgmtdﬂﬂemdey gr ade

5 mado bye%ﬁ'élﬂa’ﬁ‘?é e e oD DU B B ™

Anal ysi s~ diasganitnggen just H E)énetkgﬂmm@ aryl the amoamp bEZ\weredpendd teed in 5 n
of ace] O bl Gr B 2HHMhodium atomns just like 2, 2- bis(4-

) - hydroxyphenyl)propane disodium salt.

Example 1
To a raw material melting vessel with an agitator of the facilities in
15 ‘which 99.5 % of the atmosphenc gas in the transporting piping directly
* before the raw material melting vessel which is to supply aromatic
dibydroxy compound powder to the raw material melting vessel was
nitrogen gas, the linear velocity was 5 cm/minute, a condenser with the
- inside temperature kept at 110°C was attached to the vent of the raw
90 material melting vessel, and the pressure of the gas phése of the raw
| ' material melting vessel was controlled at 0 MPa to 0.05 MPa, the 2; 2-bis(4-
0 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 meltmg the molten mixed liquid was transporbed toaraw :
‘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 maintained at 240°C and the inside
pressure, at 1333 Pa (10 mmHg), while at the same time 1x 108 equivaleht
- 30 ofhbisphenol A disodium salt and 1 x 104 equivalent of tetramethyl
- ammonium hydroxide (hereinafter abbreviated as TMAH) based on 1 mole
- ofthe 2, 2-bis(4-hydroxyphenyDpropane were added continuously. The
~ reaction was performed by removing formed phenol through the rectifying
- column. The obtained reaction material was continuously taken out using -




by a high speed |iquid chromatography (LC020 nmade by Tos bhhya 10 '
ODS- 7 col urm _(Nonura Cheni cal s, KK). Measurenent of I\/Et%ﬁ%#ponents

Metal | i ¢ conponent of a sanple piece was measured using a fluorescent X-ray
(XRF- 1700, nmade by Shimazu Sei sakusyo, KK) with a X- 15 ray source of Rh
Measurenent of the Nunber of Foreign Materials 10 g of a pol yner obtained
after the polynerization was dissolvedésn 500 nmi of dichloronethane, and
“filtered with a MIlipore filter having a pore 20 size of 10 u in. )
- Remai ning di g}:gﬁﬂﬁﬁt hane- di ssol vabl e conponents were washed away after the -
filtration to | éaye foreign materials on the filter by separating the
di ssol vabl e conp ghe pﬂmwasupph@ﬂamtmammlgmoammﬂ]s were

count ed by e under an
|rradlatloﬁﬁxﬁﬁﬁﬁgpacks?¥§%¢ﬁ$h$ﬁF%@g“ ,n8&§8§9%€M§?ﬁzgﬁ€g g@'ﬂﬁ] made by
S]I?ECTR?_I hg& pmssu%g@/kegt aihk?;?; Pat(éln:nmﬂf o dtéfr‘]he prodzt mmgd ngad @)ﬂdi{cté(gje ef f ect
of con orei.dn nateria rom t.he si de .envj ronnen

sim | ar?op Jﬁ%ﬁ Hﬁﬁgpgg YEBPUZROATIIE repg@ang dhe cont ai n
fOLFIQE m%mmgfﬂedpE$h@h@&hg@uh§§@b§ﬂy3 Snflepe obtﬁlnfd resEltA wastussdcgf
a blank value to r e val ue urement o i g nmount o
State Foreign Ma ‘%Fﬁéﬁ g Eﬂaﬁﬁ% 6g§§ﬁﬁpﬂ%ﬁf

di chl orom}i@@k@dmwpﬁﬂs%smdﬂ%ﬁ%ﬁié‘w%smm sol U“O“ at a

concentration of approximtely 7 -weight%. The solution was filtered with
a f||ter made by MIlipore having a 26 February 2007 63 pore size of 10

e

- gm Af§ V\gﬂégratlon remai ni ng di chl oronet hane- di ssol vabl e conponents -
re mashed a y to | eave gels on the filter b separating the dissol vable
nponents. The BA® enzaﬂaolgmas\mnddeﬁedr libio theeBxammde 1he wei ght

32?3&50? ?fﬁt%'f‘é]#‘? mtkLdfp R the ARN R Rl Pl yiver

had- not betha prresstire of the gas phase of the raw material meltmg vessel, at 0 MPa to
_ 0.01 MPa.
15  Asaresult, the quality of the polycarbonate after 2 days of
-: producmqn as measured was: the [ 7]; 0.35, and the b value: 0.01.

Example 3
' The polymerization was conducted 81mﬂar1y tothe Example 1 -
.20 except that a scrubber was installed mstead of the condenser and the
.+ pressure of the gas phase of the raw material melting vessel was kept at 0
o - MPato 0.01 MPa.
‘ - As a result, the quality of the polycarbonate after 2 days of
: _ production as meawred was: [n]; 0.85, and the b value; () 0.05.
25 o
Comparatlve Example
The polymerization was conducted sum]arly to the Example 1
~ except that neither a scrubber nor a condenser was installed, and the
pressure of the gas phase of the raw matenal melting vessel was not
30 controlled.
| As aresult, the quahty ofthe 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




- To confirmthat the foreign materials were gels, the fil di ated
under the black light (ultraviolet wave | ength at 365 nn’%Oeﬁn’fr:;)\p‘?a?%QM’]a
SPECTROLINE) for light em ssion 10 Auger El ectron Spectroscopic Anal ysis
of Stainless Alloy Surface As a neasuring device, Auger electron
spectroneter, type PH1610 made by Perkin-El mer was used. The neasurenents
were made under the conditions of -an @sectron beam accel erati on vol tage of
. 3 kV, a sanple 15 electric current of 100 nA and a tilting angle of 30

degree. Sp ‘;V% bigal Egﬁg,&g;?ﬂ}eta \/ﬁ]gﬁg flow,
and an et c?ﬁang rate g?& m mkj:ﬁe of ss&i |eum%%%%g§% ed). The
t hi ckness the raw neateal ﬁronnﬂlea&wmaﬁemhpomﬂemveseg]andhegaasmﬁenabrage :

|nterface e%ﬂg g&; oxygen occupi es about 40 nole % of the total
atom ¢ conpositron 0 In the Exanples, the evaluations of the physical

properties of Biphenyl carbonate (DPC) were made by the follow ng nethod.

Measur e nE! of] at her . Resi stance 25 100 g of sanple DPC fl akes were
pl aced &par ent "glass container and stored under air in a cool

agr kpl aﬁe of a rzcmbis hodisipheny))p mpéne@PAﬁaﬁdﬂMergﬂeét@giattﬁflehen
zen changes su conpar.in W e zen
st andard c‘g’?@&@’gﬁ&@ ﬁ@ﬁoﬁ%moﬁ&g@ﬁgy et"g@iln&?ﬁ%efe@ matdemidoat 250C
for 5 hr nn;gmg% R %ﬁdo? }t’g@b X! di anmet er
of 23 mﬂ?ﬁd a TV%I%%SS Ig ?‘91 %’1 |qU|ch ?Wﬁ% nm_ based on
the col or ereBasHep vglfﬁbmtmgenae Hransportethted tawnuatemalot hot
bat h s %@%S%é&%ﬁ?taﬂlgéo s used as a nelting device and al so to keep
en st b

dﬁ ruary 007 64 It is to be noted that, in the
“gkscription of thae temmdmerwaemphedmontmiuombzmammcabt al

bact o comVeRacta ?’EW@%@W@WW@W&% G e oxpr essad by
"the W (vaenperauebeirnmantaintdeft 22000 2o the inside pressure, at 13333
. Pa(100mmHg), while 5x 107 equivalent as the metal of sodium
15 phenoxide (hereinafter abbreviated as NPO) and. 1 x 104 eqmvalent asthe
~ nitrogen-containing basic compound of TMAH based on 1 mole of 2, 2-bis(d-
" hydroxyphenyl)propane were added continuously. The reaction was
- conducted by removing the produced phenol through the rectifying column
and the obtamed reacmon material was oontmuously taken out using a gear

20 - pump.

. The degree of polymeﬁzaﬁ_on of the obtamed reaction material was
determined by measuring intrinsic viscosity thereof.  The intrinsic viscosity
[ 7] was measured as described above. As a result, the réactionmixture-(l)
‘’had a viscosity-average molecular weight of 1500-and contained 2.7 ppm of |
o5 TMAH. | |
. The reaction mixture (1) was then continuously supplied to a vertical
type agitation vessel with the inside temperature maintained 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.
- Asaresult, the reaction mixture (2) hada viscosity-average
‘molecular weight of 6500 and contained 0.09 ppm TMAH. - i
Then the reaction mixture (2) was continuously supplied to a
horizontal type single axial reaction vessel with the inside temperatlir_e




5 t he conpound) as the netal or the basic nitrogen base%wuﬂg »of the
aromatic di hydroxy conpound.” This mean that the anmount rresponds

to the Wnole, if the Z has one sodiumatomjust |ike sodium phenoxi de and
2, 2-bis(4hydroxyphenyl) propane nonosodi um salt, or-one basic nitrogen
just like triethylamne, and the anmount of Z corresponds to 100 W2 nole, if
~the Z has two sodium atons just |ike 2g72-bis(4 hydnxyphenyl ) pr opane

di sodiumsalt. Exanple 1 To a raw nateri al rreltl ng vessel with an agitator

of the fachisisiod at 2F @w@%gl bfibsbille ALTTEPYR Bfigt he
transportl éctIy efore e raw naterl hﬁﬁng?@ v%ssel whi-ch

}g@pl ng dire
is to supp I'cﬁﬁlYlﬂlﬁ lmdjdnemltolhheoafm ofthical

mel ting ve%%% g,gﬁ;b cnmnute, a
condenser V’%%O I nsidet %@%@5&5@%@@% :%eto t he
vent of t hBu mﬂmmve@&moﬂﬁ%ﬂtﬂﬂ@mehenlstawlﬂ)lydmbpneﬁ@weet@kemb@t gas
phase of t er, | t vessel ntr Ied MPa to 0.05
MPa, th ﬁ%@&?ﬂﬁ ;WWM@%@R ghb%l phenyl

car bonat e pelketeddedThe results preslaswhed Tald D, of 1 WD' e Of the fornmer to
1.01 nole of the latter. After the conplete nelting, the nolten .nixed

- liquid was transported.to a raw 25 material storage vessel kept at 150C
Then, the Em]_f[@itegm xture was charged continuously at the rate of 60 -

: kg/hour into a r al type,agitation vessel equipped with a rectifyi ng
col um, the i nsi P&W@W@W@Sﬁ@nmaiﬂﬁ btauza palycachematee i nside

press“ d| sé%%d%ﬁ%%‘h R a5 1 SRRl R U el B 1t

n| um m aalthemmg@uomtamm@bmmpoumdmﬁl e of

| \tNgg pz)er 1‘20r ned y r em)V| ng %ﬁh@%ﬁ O?Irﬂ’ ]i )]&8?%e@bgsg% %/ymg (r:g?ﬁmwo‘rll'he
obt ai ned mmm)pmm%%mmlsinom%le lising 26 February
© 2007 65 a ‘gear punp. :
15 Example 6
' The polymerization was conducted to cbtain a polycarbonate
similarly to the Example 4 except that 1 x 105 equivalent as the metal of
NPO and 1x 104 equivalent as the nitrogen-containing basic compound of
o TMAH were added cont{nuously based on 1 mole of 2, 2-bis(4-
20 hydroxyphenylpropane. The results are shown in Table 1.

2 - Example 7 |
e | - 2,2 bls(4-hydrox3rphenyl)propane (BPA) and diphenyl carbonate
| : were charged at a ratio of 1 mole of the former to 1.02 mole of the Iatter into
95 amelting vessel equipped mthanagltator, 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 10¢ equivalent as the metal of NPO and 5x 104
equivalent as the nitrogen-containing basic compound of TMAH based on 1
- mole of 2, 2-bis(4-hydroxyphenylpropane were added continuously.. The
- reaction was conducted by removing the produced phenol through a




- Then, the pre-polymer was supplied continuously to a horjgp, ﬂ;r@.‘{{ 2hype
reaction vessel with the inside tenperature kept at 270C an g ?n5| de

pressure kept at 133 Pa (1 mmHg). The production was conducted 5
continuously by perform ng the polynerization while renoving the generated
- phenol to the outside of the system The quality of the pol ycarbonate after
-2 days of production was checked: thedg8 was 0.35 and .the b value was 0. 28. -
10 Exanpl-e 2 The pol yrerizati on was conduct ed simlarly to the Exanple 1

except tha[ecqﬂ?m%ﬁﬂ]%ﬂ 90C and
t he presskﬁé{ &E{gg%é e raw ma %@ﬁﬁwﬁ?ﬁ%ﬁ?@%% , at 0 MPa
to enq@u@ngarmpumpﬁeobtmnapemmnmmuméhr bonate after 2
_ days of product fTon..39 n e e;
0.01. Exanple 3 P”[%lglri?ransrl ZWVQE%@% tit 'm]gug[g ?%?9% qllﬁc%arrpl e
1 20 excepipadgitatiorseessebwithdde insiledi mﬂﬁe&@.@n@b‘anﬁé&aﬁ%@@%ﬁd and the
pressur a mat rlal It| ng. vessel s kept at O
MPa to 5 0@1‘%\}531‘%@‘9599%5 iSé.‘J{]ﬁ@ (g@/m)o?n@ : W@ﬁ&@%&é@tﬁar 2 days
of producbymmamr@@mpmdun@é hbn@l%roﬁgﬁ@he%ﬂﬁ%&lﬁrﬂrﬁem ) 0.05.°25
Corrparatlv a éThe rirlzatlon was. conducted simlarly to the
Exanpl e 1 M HEP&H@( VE%?W%& RESar Rap] ed,

—

and the eﬁ@ﬁlzﬁh%ﬁe&fsuhﬂ?r E}%&? essel was
not 30 cont‘éﬁléled ar suj(lé%), the quality of Eoﬁe po gﬁarbona e after 2
days of %‘é’nﬂ@é’g@ lods: [ 77]; 0.35, and the b value; 2.32.
Furthe in 10 days after the starting the operation, part of the vent:

p| ng of ihe rpfw material nelting vessel was clogged and the pressure of
e gas p e®he 26 February 2007

2, 2- bm(éhydroxyphenyl)propane (BPA) and diphenyl carbonate
were chaxged 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
15 atmosphere was replaced with nitrogen and transported to a raw material
- storage vessel kept at 150°C.
' Then, the molten mixture was supplied oonﬁnuously 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 mmFig), while 5 x 106 equivalent as the metal of NPO and 5 x 105
' equivalent as the nitrogen-containing basic compound of TMAHbasedon1
mole of 2, 2- -bis(d-hydroxyphenylpropane were added continuously. The
. reaction was conducted by removing the produced phenol through the
rectifying column and the obtained reaction material was continuously
95 takenout 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 obtained reaction mixture (2) was oontmuously taken out using a gear
pump. Other conditions were mamtamed similar to those of Example 4
_'IheresultsareshownmtheTablel :

o Example 9




. 66 raw material nelting vessel reached 0.1 MPa or hi gherzg\pég V\},Qg@ﬁportl ng
the raw material fromthe raw material powder vessel to the mat eri al

mel ting vessel. 5 Exanple 4 2, 2-bis(4-hydroxyphenyl )propane (BPA) and

di phenyl carbonate were charged at aratio of 1 nole of the former to 1.02
‘mole of the latter into a nelting vessel equipped with an agitator, nelted
at 150 C after the atnosphere . was rédl aced with nitrogen and transported
to araw material 10 storage vessel kept at 150C. Then the nolten m xture

e et yond Aok B 20
and t he m&"ieé’écgﬂ@ﬁﬂ rafio afsbamle p§ a.fwmﬁmg)m?/mql@oﬁmelhtmrmm val ent
as the netgl NPO and 1
« 10 dequi vﬁg %fm%%mhgssgﬁp %ﬁéﬁ%&%@?ﬂaﬁ% é&ﬁ%d@biéf‘g@p?ﬁﬁ%ﬁ?erﬁ pased
on 1 nol e atmespliereiwagireris Wyt ertyigdemr s treansported dd edravontaterialis| y.  The:
reactlog Viges, %ﬁ%&%ﬁ%ﬁ vi ng the produced phenol through the
rectifykng e e fned reaction material was continuously
taken out using Bﬁﬁhﬂ&@l@ﬂ@b{ﬂiﬁ@%@ﬁﬁ%ﬁﬂl@ﬂ@ﬁhﬂﬁ@ﬁs a@@ex@fcal he

obt ai ned rgact.i o%m]tce%rﬁ;séc%v\ﬁs get rm ne asuri n 15?:?ﬁr(ljtrl Nsic viscosity
t her eof Th P ]Im Hemsdkd above. . As
aeirgh?r E)f 150 0 d %tgﬂlfcfﬁﬂiﬁl% The re%%sﬁp%qm:e (1)
was t hen c@ﬁ?ﬁﬁ&%@ﬁ%gm (B&V@lﬁnéaﬁ g «Q@@dtbﬁll&ﬁ vessel with
the I Ngh den. mlrﬁg%@(gﬂn mgg}? jat 1333
a (10f(bnm-lg gf(jlgth!r!!ﬁeﬁerea,t on_was: cofrduct 36 r enovi ng ﬁe prorguced

hen_ol t hr@@lﬁﬂ Edasdsydrgxyphenyipropensovenst usty. mKibeir e was
o ;rz°?2%eéﬁﬁ§ffgfa§@g@ogﬁé@oxg@@%wmo@% RN
0. 09 ppm TREREyng column and the obtamed reaction material was continuously
taken out using a gear pump to obtain the reaction mixture (1).

15 Then, the reaction mixture (1) was continuously supplied to a
vertical type agitation vessel with the inside temperature maintained af
270°C and the inside pressure at 2,000 Pa (15 mmHg), and the reaction was
conducted by further supplying 1 x 104 equivalent as the nitxogen—oontajning
basic compound of TMAH based on 1 mole of 2, 2-bis(4-

20 hydroxyphenylpropane continuously and removing the produced phenol
‘ through a rectifying column.  The obtained reaction mixture (2) was
0 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
| Comparatwe Example 2
. The polymerization was conducted to obtamapolycarbonate
‘similarly to the Example 4 except that 5 x 106 equivalent as the metal of
. NPO and 5 x 10* equivalent as the mtrogen containing basic oompound of
30 TMAH wete continuously added based.on 1 mole of 2, 2-bis(4-
hydroxyphenyl)propane : The results are shown in Table 1.

Comparamve Example 3
o The polymenzatlon was oonducted to obtam a polycarbonate




Then the reaction mxture (2) was continuously suppl I ed i@F@oruel??Qb@?O”t al

" t'ype single axial reaction vessel with the inside tenperature -=--- .- -----
- 26 February 2007 67 numintained at 270C and the inside pressure at 133 Pa
(1 nHg), and further polynerized by renoving the produced phenol to the '
outside of the systemto continuously obtain a polycarbonate having a

vi scosity-average nolecul ar wei ght of 785, 300. The nolten state

pol ycarbonate was taken out 5 by a gear punp, then extruded through the.

di ce of a giehilady mhéExéﬁl pleddsebp @ﬁiﬁthﬂi‘QOB%gBi el £ pf Tabl ° 1
Exanpl e 5T poI atlon was conducted to obtaln a po ycar onate
simlarly equIvalerigs itgenm@gtagung B@l@tcom sl ofet al of

NPO and 1 'INEQH (\ﬁﬂ raElﬁ OWSH-I%B&E& ?g%lggl ¢ conpound of

TVMAH wer e added cont| nuous ase ‘
hydroxyphe]%ﬂdWDb@ﬂ%DPrD@énﬂes sheghown imibdde 1. 15 Exanpl e 6 The
pol ymergzatlon was conducted to obtain a polycarbonate simlarly to the
Exanpl e”4 except that 1 x 105 equivalent as the netal of NPO and 1 x 104
equi val entCempatrative Fxageplecbnt a| ni ng basi ¢ conpound of TMAH were added

 cont ly b | 2 bi | . Th
I Teon Y cha S BRIy Phe N e B AL e GRS o crama”
]gBPA) a?d Wﬂmo ledat Q?E‘mb@f Mabha @f{them% af t@ll P&m@leﬁfth?wtérﬂftoé he . '
or ner (0] nol e e I Nt Q a | V Se ul e Wi

an agitat &1 ei%‘f‘gé’@s%i P@aﬁé@ﬂ?@t@ Hfg ﬁ;ﬂf@' evmpltoh |
nltrogﬁﬁ mﬂa ﬁ@@fah?épla@eévh@ﬁ’rﬁﬁ‘bgé th d/ﬁﬁé?éw‘iﬁatﬁﬁél 150C.

(e, he gl n m gyur g ool edcontnududly Yo 'S VeTreal  Lype
tenperature mai rERI{eHe ﬁiolé’@ﬁ)&ﬁﬁﬁetdaﬁs SShIS] Ah RS G0 23332 (100
 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 mthe
Table 1.

| Comparative Example 5
20 2, 2-bis(4-hydroxyphenyDpropane (BPA) and diphenyl carbonate
' were charged at a ratio of 1 mole of the former to 1.02 mole of the latter into
o a melting vessel equipped with an agitator, melted at 150 °C after the-
w7 atmosphere was replaced with mtrogen and transported to-a raw material
' ~ storage vessel kept at 150°C.

25 - 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 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-hydroxyphenylpropane 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 pump to obtain the reaction mixture (1).

~'Then, the reaction mixture (1) was continuously supplied toa




mHg) , | mhlle 5 x 106 equivalent as the netal of NPO and % e 266 val ent
as the ni t rogen- cont ai ni ng basi ¢ conpound of TMAH based on 1 l e of 2,

2- bi s(4- hydr oxyphenyl ) propane were added continuously The reaction was.
conducted by renoving the produced phenol through a 26 February 2007 68
rectifying colum and the obtained reaction material was continuously

- taken out using a gear punp to obtain &lreaction mxture (1). Then the
reaction mxture (1) was continuously supplied to a vertical type

~agitation vesiell typd ftéﬁ nd. 5 the
-1 nside preﬁibge at Q%IS Pa ?éé@%@@%ﬁ%m react i on wast%lgggggt ed by .
removing t mrem 2,00 Pagd 5 imnynitlg), and the reatizon wiasai ned
reaction N . O her
condi tions vvere rral tal ne | Wcéd%%@%@w&%ul ts are
shown in tThevbmﬁedreamcﬁxmltme@wagcbnﬁhﬂmhslyrtak&mbaﬂwbl)rlga)geaﬁ ( BPA)
and dlpg q% Qﬁﬁ Fe char ed.at .a rati nol of e forner to
1.02 noPe lfmjti:i‘ile %&Z’P OJISVXB a@l%(igwﬂ% %}9@% é’gltator
mel ted at The reéxudtd sre shewvd n theableer e was replaced with nitrogen and
transported to a raw material storage vessel kept at 150C. Then, the

.nmolten m xture was supplied continuously to a vertical type agitation
" vessel "eq lavilph a rectifyi ng colum with the inside tenperature

e T e e el e
D b o e 08 e atratiou TRANRALEhe IOFer ﬁ%@%@‘ﬂ% offfetatirimte .
| %gf)nduct ed aomal@ﬂ@vesf@ eq@lp@ﬁddwicbaqm@mtpramdomghedm 150e€t iaffigirthecol um

oar | pum AidEHeRe n%#? 1B SR e 1) " Then” The roact on Mt or o

(1) was conti nudf¥ ke mebenmedhqmdwas charged at once in a vertical

~ type batch reaction vessel equipped with a rectifying column and an agitator,
15 and 5x 107 equivalent as the metal of NPO and 1x 104 equivalent as the
- nitrogen-contaning basic compound of TMAH based on 1 male 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 this period, samples of the reaction mixture were collected successively.

o 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 contmued further for 1 hour t6 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 ofeach of the
samples are shown in Table 2.

30 Comparatzve Example 6 _
| 22 bls(éhydroxyphenyl)propane (BPA) and diphenyl carbonate
were charged at a ratio of 1 mole of the former to 1.02 mole of the latter into
. amelting vessel equipped with an agitator and melted at 150 °C after the
. atmosphere was replaced with nitrogen. R :




vertical type agitation vessel with the inside tenperat Lﬁﬁéﬁ?ﬂa@%%(ﬂed at
245C and the inside pressure at 1333 Pa (10 mHg), and the reaction was
conducted by renoving the produced phenol through a rectifying columm. 30
The obtained reaction mxture (2) was continuously taken out using a gear
punp. O her conditions were neaintained simlar to those of Exanple 4 The
results are shown in the Table 1. ExanpRe 9 26 February 2007 69 2,
2- bi s(4- hydroxyphenyl ) propane (BPA) and di phenyl carbonate were charged at
aratio of 1 nol il mel ting
$00kg $FEhb héTBn frﬁxécﬂ ﬁgg[ﬂ; 15‘&%3%@3 AR inid Wt tical

vessel equjpped wth-an agitagor ter the at nosphere was

repl aced vﬁmebatshage faweeaehmpp eerumin angd &@ﬁ@@r,\/essel
kept at 1529&? E@[Gﬁr lq@go o

averti cal ype agl I'on vesselrﬁeqw pped-w ' ikﬂ@gé‘e&ﬂ]&‘}e co?ltljrm W th

t he insi ddﬂtﬂWg&]asm uaid asledann]snntéep 2% histd-at 13333

Pa (100 Q' 7 e t he net al PG and 1 x. 104
.10 eqw@alrmvp\?’ﬁg HS’E‘ﬁ)@é’& ?ﬁ(ﬁf@ﬂ gqaé%ggm based on 1
0 rmlte of lieatﬁagoup(ttezmﬂ&whﬂ@mdu ; @he@e%swredt@m@ml]migovem@h ?L\lmurThe
reacti on was c ucte renovi n e produ eno e
rectifyi n\(ﬁj@@l 164, %ﬁ%’gﬁe %‘g‘lie cﬁ@%ﬂ%@%‘f h@g IWL?&H%| y
taken out mmm%mm%um&ﬁmwaﬁm@ph@h& umuﬁﬁg thikd Then,

t he reactlon xtur was cqnti nuously supﬁ| iled to a rtlcal type

agi tation Rf—’é@[ge ﬂSP @Q%ﬁ@‘éﬂ Vere da$‘lf€@S%Y €ly270C and the

i nsi dejpressure ﬁ?péréﬁn@ﬂf@ réﬁa? Hik&ae e dﬁ%’[@ cted by
Qgrtherd)sg%o Theﬁ’x 10-4 eqU| val en%1 as t de nltro en- cont al ni %lbam C
LcHnmpound m@v‘/Aw%mege duging resswez:o B He o oy then pane

The. obt ai TeuER: QRN 0T é”é%@ﬁ%u%& Papd hEfeaddtd Sooear
punp. Ot havagoordinmiechmiberfor mmom a”pbb’lcaﬂmnatehavnig &xanpl e 4. The
resul ts arv?sc%ﬁﬁg}”b\}eﬁ?‘aé@ﬁmlecular 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 analy81s of each of the
samples are shown in Table 2,

L)_

- 20 FExample 11
S 115 parts by weight of diphenyl carbonate, 123 parts by weight of
e - bisphenol A and a catalyst solution obtained by dissolving 1.5 x 104 parts by
) " weight of bisphenol A disodium salt and 4.9x 102parts by weight of
' tetramethylammonium hydroxide as ester intexrchange catalysts m 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 réaction vessel equipped with an agitator, a distillation cohamn, a
condenser and an evacuation port, and melted.at 140 “C after the
. atmosphere was replaced with nitrogen.  After agitating for 30 mmutes 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 phenoloff  Further,
the temperature and the pressure were changed to 220 C and 30 Torr




- Table 1. 25 Conparative Exanple 2 The pol ynerization wasztf)cp%gw%%b 0

obtain a polycarbonate simlarly to the Exanple 4 exce

equi valent as the nmetal of NPO and 5 x 10-4 equival ent as the

ni t rogen-cont ai ni ng basi ¢ conpound of 30 TMAH were conti nuously added
based on 1 nole of 2, 2-bis(4 ‘hydroxyphenyl)propane.. The results are
shown in Table 1. Conparative Exanpl e The pol ynerization was conducted

‘to-obtain a polycarbonate 26 February 2007 70 similarly to the Exanpl e 4

except tha ui val ent
as tE\e ni ttrtlcl)g%?él@g%tagﬁldn% tanﬂsthbﬁ%égﬁfdﬁqc@( ?ﬁgﬂ%\/\ere cg,ri\%h%g uésll y added
based on 1reaﬂtmmWasmndmtedat27§MEamdmehS{bmﬁmﬁdmusThe results are shown -

and B phenyl _car BARAPBnSESEEBRRY Saaolt) SoPR bt I R RuRBE et o
1. Ptz (rjmlte TE 20?233 mmeté{yrl]emi@iﬂondewas @49&@$erl‘kecime@mieh teﬂm taéI or,

ed a af ter r aced wi ni en an
'Enraanspoﬁte Mémmpﬁo g},e %@s&gﬁ &n&%a%ﬁ’@{hﬁ%l% t he
Vessel S’ﬁ"”@d”’?fawb tng%s@%w : P‘ﬁ%mw(?%oﬁg' Lat i on
mgl nt ai n%d M@i‘&rﬁ‘ﬁé im fi%ugnl\gpﬁpntlﬁée ?SP&%@ME ) t|0
o those of Eronyiue PR TR ton @%&@ﬁ%’%ﬁ% L
Exanple 5 @@&@@]’%(Mydroxyphenyl ) propane (BPA) and di phenyl carbonate

. \Were clfarged at aratio of 1 nole of the former to 1.02 m)le of the l-at t er.

;5] to Example 12

- The same process was employed as that of the Example 11 except
that the recycled phenol used contained 20 ppm of tmmethylamme Asa
result, the intrinsic viscosity (7 sp/C) of the cbtained polymer was 0.50 dlig,

15 andthebvaluewas2.6. The sample dld 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 '(nsp/C) of the obtained polymer was 0.49 dl/g, and the b

) valuewas 2.7. The sample did not give an impression of ye]lomng 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 wscosmy (nsp/C) of the
| obtained polymer was 0.45 dl/g, and the b value was 3.1.  The sample gave
30 astrong impression of yellowing to the naked eye.

Comparatwe Example 8
§ The same process was employed asthatofthe Example 11 except
- that the recycled phenol used contained 0.5 ppm of trlmethylamme and 0.1




a melting vessel equipped with an agitator, nelted at 15 58 Fetidd: 067“3
~ dt nosphere was replaced with nitrogen and transported to a raw materi al
storage vessel kept at 150C. 25 Then, the nolten mixture was supplied

~ continuously to a vertical type agi tation vessel equipped with a
rectifying colum with the inside . tenperature maintained at 220C and the

inside pressure at 13333 Pa (100 mmHg)4 while 5 x 10-7 equivalent as t he
-metal of NPO and 1 x 10-4 eqU| vaI ent as the nitrogen-containing basic

cdoba cont PRESOST I, e Alhile B con@%}ﬁﬁmﬁﬁﬁm dced

phenol thr emWaSOeflﬂdl/guanﬁﬂmbmalu&m B&.o seatipleagante Detronger i al
was contin ar_punp to obtain the reaction ‘

- mXxture (1@5%%101{%119& iﬁéhﬁgpa{%&gy?l) was continuously supplied to a

26 February 2007 71 vertical type agitating vessel wth the inside

-terrpera ure_ nmaintained at 270C and the inside pressure at 2,000 Pa (15
SnafrAEed
étlon was conducted by.removing the produced phenol

thr ough a rectifgrungfi @gﬁj@ﬁf@fDPU’i@mtpﬂOﬂEg reaction mxture (2) was

cont i nuous take usi ng gea np. er conditions were

mai nt ai nedr!F 1 @{'bﬁg}tﬁm& Y@rﬁu:O hﬂ%gﬁ‘@@hﬁeds}ﬂeﬁ Lof@mn in the
Tabl e 1. @gﬁ@a] %ﬂ?ﬂ% phenyl
car bonateEjhé@1 &ﬁﬁ%ﬁéﬁs?ﬂ%g?g 0 h%ro: H ﬁ Xémﬁ%vgél 02 nol e
of the | at®hemy e\outalt eephathenunderemtmgmﬁawcatnel ted

o I gggl(rsri xe(gpaljl (%w &W@%\%ﬁl onct TH% Vw&*@%&g@%ﬁn feazz'??on

ssel equhpskel tdmmbmlumﬂhwdmﬂhmﬂw&bl%maﬁmtbavacﬁﬁnﬁnd 5 x 10.7
ﬁ.qi“r vaen cyAPolalBr a3 heR bR ARe b BritpitBELDIR PhichSra Grendried 1 o 4
hydr oxy phanywiagpimpariBhewbtained BPC s disedvedin Mofa@ewn@ta@ﬂ the heating up
1o 2000 Wil tidr PR HAdsdd BRBtoS i Rl Witk T ee bran Wipe

15 strongly acidic cation exchange resin and then through a column packed
Wlt]fl 1kg of an OH type strongly basic anion exchange resin. '
The obtaimed DPC solution after addition of 100 g of an activated
" carbon was boiled for 30 minutes under a nitrogen flow. After coo]mg the
solvent was c'hstﬂled off by a vacuum evaporator The obtained DPC was
20 fractionated using an Auldershow type full automatic precise dJstﬂ]atlon
. . device hawng a theoretlcal plate number of 10 at a reduced pressure of 100
é) “ | mmHgtooo]lectamahq 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 3 and 4. In Table 4, (Comp.) means
25 oomparatwe example.

Q

Q)

Examples 1510 19 and Comparative Examples 9to 11
- 228 parts by weight of bisphenol A (BPA), 220 parts by Weight ofa
| 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




and keeping this state for 1 hour to distill off nost of 5pgjdgeagb7Dur|ng
20 this period, sanples of the reaction mxture were coI ecte
successively. Then, the tenperature of the reaction mixture was el evated
up to 3 270C while. reducing the pressure to 1 .nmmHg over 0.5 hour and the
~ reaction was continued further for 1 hour to obtain a pol ycarbonate having
~a viscosity-average nol ecul ar wei ght ab 15, 300. The pol ycarbonate in the
25 nolten state was extruded fromthe dice of a pelletizer to be
pal | eti zedthe PriduradigtRrp) egr ess of the above reaction, sanples of the
reaction m xture mere coIIected successi vely. The results of the anal ysi s

of each of the msidetesnperatnraatiselevatad taZpA, avbilerdthainge 6 2,

2- bi s(4-hy %#gﬁﬁ¥ canb e gharged at

aratio ofﬁl%oéroeoé-%cﬁ1 ¥§rrreE r%ﬁ% ew disﬁiﬁégﬂ?‘?@% cgloﬁeltlng

vessel equiqpregross th eareaﬂgonatBbr&[ei'thelte Efégm-éh@reat nospher e
f

T aul o fnce AR ateBRR o0 Gl Sﬁeimﬁg CHERGAGI G vossel

equi pped wunmhmﬂﬂkﬁﬂthﬂrﬁmEKDMMmmf%ﬁﬁkﬁﬂth@%hﬁh@ﬁmxhﬁﬂﬁs5 XTHOTacm val ent -

as the netal PO and. 1 101 equi val ent as the rogen-contal ni ng
‘basi ¢ corrpWﬂ‘ﬁ @‘gb Y §RPga Qfame Proged lpzeélangmg
- hydr oxy pheteyipdré eah &q.lh9ﬂfﬂﬁﬁh&@gﬂgﬁt %§¥H¥Efatlng up

- to 200C whi | ed ess re to 100 over ,
further r Eﬁ@Q&YéE@ obthe @aﬂEIEwBBEﬁ@DHHHHa keeplng
this s t%ﬁZ’ﬂO"@ WhHE shén ﬁihﬁg fo ﬁ{}%@

rlodi@sanp es the act g% &?&%&E@.&gﬁ&n ﬁ?ec egh%uccess§6ﬂ$§ 10

\:1: en, the W@ﬁié ra bicondensation was cotanued witsl thicenaleedlarweight 270C

mhlle red eﬁﬁyg 10 mmHg over 0.5 hour, then further
%@Hﬂﬁx1ﬂ§390 gn@ﬁb and the reaction

reduci ng the pressure over another 0.5 hour

~was continued . Adterethe eompletimuroftthe pblyaneriaatiohytirrdoanetieationiof O
e R S RSt el B R RSBl et e
- 15 methoxycarbonylphenyl phenylcarbonate. The o- -methoxyphenyl
phenylcarbonate was used in an equi-molar amount to that of the terminal
OHgroups. Then 175 x 104parts weight (3x 106 equivalent/1 mol of
BPA) of dodecylbenzene sulfonic acid tetrabutylphophonium salt was added
to inactivate 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 apphcable touse. Ifthe amounts of the impurities exceed the
prescnbed ranges the transparency was also rechuced to an 80 % level.

Examples 22, 23 and Comparative Example 12
30 . IntoalLseparable 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 niobiun
- and vanadium in the amounts shown in the following Table 7, 228.31 g (1.0




Buring the progress of the above reaction, sanples of thfﬁ]?- %Qg?—/m xture
~ were collected successively. The results of the anal ysi's eac :
sanpl es are shown in Table 2. 20 Exanple 11 115 parts by wei ght of di phenyl
carbonate, 123 parts by weight of bisphenol A .and a catal yst sol ution
obtained by dissolving 1.5 x 10-1 parts by weight of bisphenol A disodium
salt and 4.9 x 102parts by weight of t® ranethyl amoni um hydroxi de as
ester interchange catalysts in 2.0 parts 25 by wei ght of phenol recycl ed

fromihe mahbleperbiapheasis! 22003 8305 ole) SANPRLAVTGubBnARIag et hyl am ne |

e, were char equi pped with

d 50
:2 agi tg?ordgs@ﬁm Sgaltpﬁb%heﬁdlf& x1&7 maoledand detramethy laenmunbn port,
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as that of reaction When the mtmnﬁc viscostty of the polycarbonate resin reached
- approximately 0.35. The obtained polymer was taken out under a dust-free
15 condition.
The number of foreign materialsin the obtained polymer was
- counted by the above menuoned method. The obtained results are shown

" inthe Table .

- 20 Example 24
_ The whole mside surface ofa 1L, separable flask made of aSUS 316
O - having, as basis components, 61.9 weight % of iron, 10.1 weight % of nickel
R and 17.4 weight % of chromium, was polished with a buff ¢#300), and
. degreased withheptane. The flask was heated at 330°C. for 62 hours in air.
25 A result 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 polymemzatlon
vessel equipped with a 20 cm long dlstﬂlauon 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.o mole) of bisphenol A, 224.93 g (1.05 mole) of _
diphenyl carbonate, and 1.0 x 106 mole of sodium salt of phénol and 1.0x 10




t hat the recycl ed phenol used contained 20 ppm of trinet Faaﬁg a
result, the intrinsic viscosity (r7 sp/C) of the obtained polyner was 0.50
dl/g, 15 and the b value was 2.6. The sanple did not give an inpression of
yel l'owi ng to the naked eye. Exanple 13 The sane process was enpl oyed as
that of the Exanple |1 except 20 that the recycl ed phenol used contai ned

~ 15 ppmof anisole. As a result, the iMirinsic viscosity (71 sp/C) of the
_obtai ned polynmer was 0.49 dl/g, and the b value was 2.7. The sanple did
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E_Xample 25 : '

15 A 1 L separable flask (buff:polished and degreased) made of SUS 316
similar to that used in the Example 24, was treated in refluxing 3 % aqueous
nitric acid solution for 2 hours, washed with water, then dried and heated at -

- 800°C for 24 hoursin air. As aresult 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
: oxide, the thicknessbeing 21 nm. -
Polymenzahon 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 aresult, the amount of the gel state foreign materials
25 was 11 mg per 1 kg of the polymer. ‘

~ Example 26
|  AlLseparable flask (buff:polished and degreased) made of SUS 304
similar to that used in the Example 24 was heated at 500°C for 1 hours in
30 air. Asimilarly 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
o the ﬂask asthe polymenzatlon Vessel to measure the amount of the gel state -




in vacuum- The obtai ned DPC was di ssolved in 51 of acetqﬂgFaﬁﬁ%%Q
sol uti on was passed through a col um packed with 1 kg of“an e 15
strongly acidic cation exchange .resin and then through a colum packed
with 1 kg of an OH type strongly basic ani on exchange resin. The obtai ned
DPC solution after addition of 100 g of an activated carbon was boiled for
30 minutes under a nitrogen flow Afterrgcooling, the solvent was distilled
of f by a vacuum evaporator. The obtai ned DPC was 20 fracti onated using an
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fractions. The inpurities contained in the raw material and purified DPCs
are shown in Tables 3 and 4. In Table 4, (Conp) neans 25 conparative
exanpl e. . CoanpdresiveFtampd 8®d Conparative Exanples 9 to 11 228 parts by
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up to- 260C and 1 . F4nal 'y, the pol ycondensati on of the pol ycarbonate

was conti nued -
15
N Comparative Example 14
AlL separable flask (buffpolished and degreased) made of SUS 304
- sm:ular to that used in the Example 24 was heated at 300°C for 1-hoursin
- air. Asaresult of the Auger electron spectroscopic analysis of the similarly
. 20 treated test piece for analysm it was found that the thickness of the surface
| - film layer was 15 nm. ‘
' ) . Polymerization was conducted smn]arly to the Example 24, using
N  the flask as the polymerization vessel to measure the amount of the gel state
foreign materials. Asa result, the amount of the gel state ﬁ)relgn matena]s

25 Wa565mgper lkgofthepolymer

- 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 31
30 equipped with an agitator, a first and a second two vertical reaction vessels

each made of SUS 316, having an mner volume of 1 L and equipped with a
rectifying cohimn and an agitator, and a honzontal type single axial reaction
vessel which are all connected to each other by gear pumps, 2, 2-bis(4- o
hydroxyphenyl)propane (BPA) and dipheny! carbonate (DPC) purified in the




10 at 270C, while sanpling portions of the polyner to gfkp gogo! ecul ar
U wei ght. The pol ycondensati on was continued until the nolecular weight
reached 15,300 and 25,100. - After the conpletion of the polynerization, the
concentration of OH group was neasured and the term nal groups were

bl ocked by using o 15 net hoxycarbonyl phenyl phenyl carbonate. The

o- met hoxyphenyl phenyl carbonate was uggd in an equi-nolar anount to that
of the.termi _nal .OH groups. Then 1.75 x 10-1 parts weight (3 x 106
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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 mmFHg 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 conmnuously tothe
‘ horizontal type reaction vessel by a gear pump.
P The degrees of polymerization; the viscosity-average molecular
: *3 ' 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 mner 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
- 80 weightof15,300. The mol‘oén state polycarbonate was taken out by a gear
' pump, extruded from a dice of a pelletizer to be pelletized.

The conditions and results are shownin Table 8. _ .
- Itistobe 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 -




After being kept at 220C under 30 nmmHg for 30 m nutes, t |
ni xture was kept- at 240C under 30 nmHg for 30 m nutes, .t%ﬁ]erbgltﬁ%%%mc -under
10 mmHg for 30 minutes to renmove the produced phenol by 10 distillation. _
Further, the polycondensation of the polynmer was progressed at 280C under
-1 nmmHg or |ess for another about one hour to conplete the reaction when
the intrinsic viscosity of the polycargnate resin reached approxinmately
0.35. The obt al ned pol ymer was taken out under a dust-free 15 Condition
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degreased t(%!é?a tidhe flask was heated at 330C for 62 hours in air.

25 A result of the Auger el ectron spectroscopic analysis of a simlarly

treated5 test piece for analysis (test piece having a diameter of 10 nm and
is showmn in Figure 1. As a result of the neasurenent,

a .thi ckneﬁ%ﬁ{q}
it was foun the surface oxide filmlayer having a thickness of 45 nm
consi sting mai nI&Lﬁfthetpﬂnem grenerated br theshlovetpodymerizatien v8as distilod :

reaction f ve. fi rizat ssel
oS bped b Sl BBy By st Aiod R R s R R
‘cool : ng ty?,ilacmcmmd eEdlsmHaﬁOE@ohgnhlairbl)ohbalgi&Eﬂ)fm&ﬂmffatﬁeg3 mag grl a: )
simla ytreate e 14S noi1 e
.of |M1e m%%@éﬁ@f%%ﬂoﬂt% ré%éﬂlﬂ%ﬁlﬁ@étarb@l%ﬁ%énol and
10 x 10 Zzﬁn’@ﬁmf Iﬁﬁ%ddﬁlﬂaethybxﬁiné@iﬂtéﬁ@éﬂm ni um acetate were
“charged; then pat 0C.. The S con ted, b ng the
presgure to 100 “ % \Qﬁi\fﬂzﬁﬁ |} payts ¥V8¢18hﬁgfim ogy
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catalyst solution. Usmg the catalyst solution, the reaction was conducted

15 and the analyses were carried out, similarly to the Ebiample 27-1. The
 results are shown in Table 8.

Comparative Example 16-1 |
- The components of the SUS 818 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 or less. 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 ke of the polycarbonate) desc:bibed in the Eb:ample 24 .
“were measured. '
- The catalyst solution apphed was prepared using an industrial grade
.30 pure phenol (anisole and trimethylamine contents not detected by GC or an
ion chromatography; 0.1 ppm or less). The results are shown in Table 9.

Example 29-1
" The reaction was conducted in the same way as was oonducted in -




reaction off Further, the reéaction was continued at 220G4R48kar¢90dHy 5

© for 30 mnutes, at 240C under 30 mmHg for 30 m nutes and then at 260C ‘
“under 30 mmHg for 30 m nutes. The reaction was continued at. 260C under 1.0
mHg for 3 hours, and the reaction was conpleted when the intrinsic
viscosity [ 7) Jof the polymer reached 0.45. Al of the obtained polyner
was di ssolved in |l o dichlornethane, andgithe anount of the gel state foreign
materi al s contai ned } in the solution was neasured. Asa result, the anmount
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anal ysig M@ %fe%ké}% | s. The

- soxi de ;ll I V@?layer or ned havi ngféj tlhl %@ﬂ?@%&l@%t@hﬁ@l

: 2f\g\?;nsi sted ﬁl9,' of ‘iron oxide. Polynerization was conducted siml arI y to
t he Exanple 24, using the flask as the polynerization vessel to neasure

" the anount _of the gel state -- ----- e -~ -- 26 February 2007

78 Comparative Example 16-2
| ? | Using the same reaction facilities in the Example 29-2 and DPC-6
15 showninthe Example 14, the reaction and the analysis were conducted
- under the same conditions as of the Comparative Example 16-1. The
obtained results are shown in the Table 9.

_ Example 80- ' ' .
20 'Using the catalyst solution prepared mthe Example 28, the reactton
| ‘ and the analysis were conducted sm]arly to the Example 20-1. The
) obtalned 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 thematenal quality and the formation of the surface oxide layer, that the
- suppressionof the foreign materials, especially for a long period of continued
reaction, can be achieved by use of "the suppression of the impunttes m
S DPC" together with "the selection of the material quality of the reaction
fhcnhtles" and "the formatjon of the surﬁaoe ox1de layer" ahd that, though the




foreigh materials. As a result, the anount of the gel Eli }&?_)%%
materials was 8 ng per 1 kg of the polyner. Corrparatlv 5A1L

separabl e flask (buff-polished and degreased) . made of SUS 316 simlar to
that used in the Exanple 24 was used without any treatment. As a result of
t he Auger el ectron spectroscopic analysis of a simlar test piece for
analysis, it was found-that the thickn&8s of the surface filmlayer was 5
nm- 10 Pol yneri zation was conducted simlarl y to t he Exanpl e 24,, using

the flask effedthfti®cataby fﬂeéf‘te tﬁ%%@t of the gel

- state foreign materi Stéalutﬁjh%ggﬂt% t he anmount state foreign.
material s uaé&%ﬂﬁgﬁeﬁm @éQﬁODH@dH@I@ﬂE .ve Exanple 14 A 1

L separable flask (buff-polished and degreased) made of SUS 304 simlar to

that used jn the Exarrple 24 was heated at 300C for | hours in air. As a

result of Exam@lg -kl ectron spectroscopic analysis of the sinmilarly 20

treated.test pi tythe thickness of the

surface5 filml :ggr Was %é?ﬁl?%f%‘%%%@g%@%ﬁ&@?éﬁ%ﬁ?m larly to

: tﬂe ExanlepOMmglgpmngxwéybeﬁ&eahawpmatFnalmnngv@gfﬁﬁ‘#hlﬁhls\‘@aswe .
t he anount state n materl al s a resu e anmount o
the gel %ﬁ;éﬂ%&éﬁ%@?%‘@m% 51%53%5’ Aﬁ}e@wdpa pol ymer .

Exanpl es ZﬁeMgnv&sehﬂr iﬁe&ﬂﬁa@&e Wﬁsgciﬁﬂ’nﬁ]!iﬁt@r duction of

a pol ycar bon te us ri zatlon fa I |t|e onposed US 316 nade

mel ting vé® Wﬂgtﬁﬁlﬁg‘ﬁ@ eptiat 13@@ Wﬁ? agi t at or,

a firsig aﬂ@m&ﬁ@fﬁwmﬁﬁlﬁhﬂ@h}g@%@& andthe é 316,

~havi ng- an j nner vol u 1 L and_ equi pped W|t rectlﬂ?@g colum and an
52&; SO TS tiag) Hessel Fse0 08500 fhe

i tator, antheh are all
( %BR? clec %’?‘;‘%Zﬁyr f””“%" i ’”‘Z %9?‘?1?%’@92?12& F%‘ﬂﬁ%f?w oL oPane
_ urified in the Fxam: are charged at a prescribed ratio of 1 mole of the
| former t0 1.02 mole of the latter into the melting vessel equlpped with an
15 agitator, and the obtained molten mixed liquid, after complete melting, was
transported to a raw material storage veseel kept at 150°C. |
Then the reaction and analys1s were conducted similarly to the
Example4. 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 physmal properties of the polymers, are shown
- InTable 10.
‘) | - - The above reaction facilities have the same material qua]rty asthat
- of the Example 22, being made of SUS 316 contaming Nb, 100 ppm and V,
25 - 600 ppm. The catalysts were added as a high purity phenol solution.

Comparative Ebcample 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.

Comparatlve Example 17-2 ,
o The reaction and analysis were camed out SImﬂarly to the Example
311 except that a condenser was not installed and the pressure of the gas




26 February 2007 79 Exanple 14 were charged at a ratrc>2g nﬂ9+ gopf the
former to 1.02 nole of the latter into the above nelting vesse ept at
150C and under a nitrogen atnosphere and nelted. The nolten m xture was
suppl i ed continuously to the first vertical reaction vessel kept at the

i nside tenperature of 220C, 5 under an inside pressure of 100 nmHg, while 5
x 10-7 equivalent as Na elenent. of Na@gl and 1 x 104 equivalent as the

ni t rogen-contai ni ng basic conpound of tetranethyl ammoni.um hydroxi de (I MAM -
based .on 1 ssol;ved jin.a ur e wer e
added as a g%%ﬁ?%%nOPQQ#ﬁ%H%QUMﬁbgogh@n? §9Eﬁaﬁﬁgxggﬂgﬁgb%ék£§3ﬁgnnvrng

t he produced 10 phenol through the rectifying colum, while sanpling as -
appropriap@ Eroggﬁﬁﬁﬁ obt ai ned reaction materi al, and the reaction material

was suppli ously to the second reaction vessel by a gear punp.
The degrees of ﬁ@hgmmglgﬂgg@mmhm%g@ ﬁsﬁﬁﬁm%ﬁb i ghts,
n o réyﬁ in te

and the .anpunts.of T of the sa Ies t ake neasured
simlarp yqaﬁagﬂg éﬁ thereach @ﬂ wearneariaed oub simdadyita thevas
contrnued Gﬁfﬁ;iﬁ ty4 he inner
tenperature of 250C angﬂ%he |nner pressure 0 nﬁﬁgﬂgfiiennvrng t he

produced phenol through the rectifying colum, while sampling as
appropri atExdmeR ?ﬂ_ obtai ned reaction 20 naterial, and the reaction
- material. was suppl1ed contrnuously to the horizontal type reaction vessel

by a gear punp B anab&¥HEEKﬂanrmﬂrm¢mﬂnﬂaﬂww@ﬁheEhw&h fie

nDIec rg t out were
asur i S8 i fhe SRR ANRHC e-R0a St miﬁ%ﬁ%ﬁ%ﬁfm@m t he
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reaction nner tenperature ept a an e inner

- pressure §ﬁ8§%wﬂﬂh8hkﬂﬂﬂgbing t he produced phenol through the rectifying

colum for progressing the polynerization to continuously obtain the

pol ycar bonate having a viscosity-average nol ecul ar 30 wei ght of 15,300. The
"nolten state pol ycarbonhate was taken out by a gear




punp, extruded fronta dlce of a pel letizer to be pell etizLp: n£€§ ditions
and results are shown in Table 8. It is to be noted that, anon results
in the Tables 8 to 10, the values of the hue shown in brackets in the
Exanpl es 27 and 28 are those at 26 February 2007 80 7th day after the
~start of the operation, while the val ud in the Exanpl e 27 and afterwards,

and in the Conparative Exanple 15 and afterwards other than the above are
- the val uées of stable sanmples taken 24 hours after the start of the

operation. 5 anplte 2B 3L 0 henpl dene ated I'h the above
pol yneri zat i was ﬂis | ]ed N ntgph wpressure by a _
distillationggppar gsusiqyrp h?a 0 dfer distillation colum to
~obtain 2 L g maifh fr'acti on by|10 |re virg 0 5 1 ofithe front fraction.
The phenol o i ned had ap ani so e t contient of 50 jppm and a
trinmethyl am contlent! of 10 DD x 1 2part weli ght of NaOH and ‘9.1
parts by vvei'@t of VAR d t 8 phenol to nmake 1 x 103
parts by weilgh¥ of f8 gt y ong Ug ngg;h catal yst solution, the
- reaction wadgg u(Fed’iS“énc aﬂaly s[Werf® cgfrijfed out, similarly to
~ the Exanpl e 2T¥EH cThe | resul tfs ghown i Tabl e]8. [Conparative Exanple
.16-1 The conpoﬁ%?gh of] the SUS 3 6 of tlhhe feaqgtion faC|I|ty used in the 20
Exanpl e 27 wefaH Be s e _hs tlhos t He  Conpadr at Exanpl e 12 and their
- basi ¢ conpogi {ion s,che%?,GE it 5 &,18.483\@ ght %and Cr, 16.6
. weight % ajgdghe fontfent & of™ >\, M0 priTor ¥ egs. Usi ng this
reaction faghfity, |tha reactijon |in 1he Exappl ¢ 27t 1 was continued for 7 -
~days, and t sanpl eg taken at 1st] 3rld apd 4fth days were exam ned for the
iz ‘nunbers . he foreign naterlals per;. 10{ g ¢f pbl ygarbonate. Al so, the
. anounts of | getgit:te fOf%@ Eé Hglc /*thwfggﬁn. f the foreign
materials (E? per | t | y&ar na%?) es ibe&?in t he Exanpl e 24,
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were nmeasured. The catal yst solution applied was preparess Bgifigy 3807
i ndustrial grade 30 pure phenol (anisole and trinethylam ne co%tents not
detected by GC.or an ion chromatography, 0.1 ppmor less). The results are
shown in Table 9. Exanple 29-1 The reasti on was conducted in the sane way .
as ‘was conducted in 26 February 2007 81 the Exanple 16-1 using the sanme
‘reaction facilities as were used in Exanple 22 which was SUS 316 havi ng

No, 100 ppm grdV6Q0 ppm The ohtained polyner was simlarly anal yzed.

The results gref sho in the Table 9. 5 Exanple 29-2 By treating the
reaction facijlifies |having the sanme [material qualityl] as that used in the
Exanpl e 29-1|i&h a si@lar.way to thg-Exanple 25 to florm 21 nmof a iron
~oxide and chigiBm gxi de | ayer. Usirg the reacting |[facilities, the
reaction and} angl ysis were condycted under the sane 10 conditions as of
t he Exanple 2 - The obtained resullts are shown inijthe Table 9.
Comparative Pgnpl e [16-2 Using the gane reaction fadilities in the Exanple
29-2 and DPG IS5 3nown T e Exanfp e 4, —the reaqgtion and the anal ysis:
wer e conduct ¢ u e=§the sane condi{gd ons as of the (Conparative Exanple
16-1. The opb&di negf|iesults are shoM& in the Table 9. Exanple 30-1 20 Using
t he cat al yst-JEzl t#¥on prepared in the Exanple 28, the reaction and the
anal ysi s werg ¢ [ted simlarly t¢ the Exanple 2941. The obtained
results-are ‘shc\i;m h the Table 9. Exanple 30-2 25 ing the catal yst
solution prepafjgil@h the Exanple 28] the reaction and the analysis were
conducted sipillgrl§lto the Fxanple P9-2. The obtaifed results are shown in.
‘.s’g}:e Table 9.l Fjomthe results of the above Exanples| it can be understood
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the generation of he foreign materials can be suppressedydierriify36dECtion
of- .30 the material quality and the formation of the surface oxide |ayer,
~that the suppression of the foreign materials, especially for a Iong period
of continued reaction, can be achieved by use of the suppression of the
inmpurities in DPC together with "the selection of the material quality of
the reaction facilities" and "the formation of the surface oxi.de | ayer"
and that, thaoyg ebruary 2007 82 effect of the catal yst solution
is rather m n 3 et, it gives unexpectedly a definite effect on
reduci ng thela & thefgel. Exanple 31-1 51n the facilities wherein
99.5 % of thezat i¢S¢as in the transporting piping directly before a
raw nat eri al i which is to supply a powdery aromatic
di hydroxy co e.raw material nelting vessel was nitrogen gas,
the linear veg 5 emmnute, a condenser with the inside
t enperature L was installed at the 10 vent of the raw materi a

mel ting vess Ehe ggassure of the gas phase of the raw materi al

mel ting vesseg cont r|ek ed at 0 MPa to 0.05 MPa, the powdery 2,

2-bi s(4-hydrp Nyl ) gr¥pane and nol ten Bi phenyl carbonate purified in
the Exanple [t charded| at a prescribed ratio of 1 nole of the forner
to 1.02 nole lattter{ into-the nelting vessel equipped with an 15
agitator, and b@airg? molten nmixed liquid, after conplete nelting, was
transported { a ra mat] al storage vessel kept at 150C. Then the
reacti on and“a is werd conducted sinmlarly to the Exanple 4. The
,opt ai ned r esj the|[KInds of the used DPC, the <conditions of the first
tahd second v reagtijon vessels, the viscosity 20 average nol ecul ar
wei ght s and Fibuut nts of the reaction materials (1) and (2) and

t he physi cal roperb&es the polyners, are shown in Table 10. The above
reacti-on fadi |t|e<¢hav< he same material quality as that of the Exanple

'O

22, being ne $US 3]18&containing Nb, 100 ppmand V,
85 =
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{Nitrogen
content
10
1orless

ppm

 [Puxified DPC

Table 3
Name of
sample

-|DPC

Raw material




25 600, ppm The catal ysts were added as a high purity Phenplyrepl dbdon.
Corrpar ative Exanple 17-1 The reaction and anal ysis were carried out
simlarly to the Exanple 31-1 enploying the reaction conditions described
_in the Tabl e 10. The 30 obt ai ned resul are shown in the Table 10.
Conparative Exanple 17-2 The reaction and anal ysis were carried out
simlarly to the Exanple. 31-1 exeept that a condenser was not installed
and the pressure of the gas ---- ----- - - m---- 26 February 2007 83 phase
was not contjrol |l ed T% gbt af ned resdlts ar g in fhe{Tabl e 10. - Exanpl e
31-2 The catjal yst sol@itijon Wwas |pfepared| usijing ol s| prepared in the 5
Exanpl e 28 a@d t he r¢@ctli on| and #Bal ysSi § ware ied ouf simlarly to the
Exanpl e 31- 1§ The obgl ned reSLIt§ are phoyn i e Tabl ¢ 10. Exanple 31-3

The reactionsand ana S were|cgrdled put |si ‘Ally to the Exanple 10
31-2 with the reacti gfaci itie%@eatedsim’ Iy tjo the Exanple 25 to
form |.- 2% nmof a @ron oxicleﬁr@: chf omjum le ljayer. The obtai ned
results are snovvn the—Tabtg 00— . --- --- 26
February 20(%1 §4 0 Qep WHERJ K] r~kd t d Cli 0f QO CD 2.0 to DO
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C.~mco .Z 26 February 2007 94 Cains : 1. A nmethod for producing an
aromati c pol ycarbonate conprising reacting a mxture consisting mainly of
an aromati c di hydroxy conpound and a carbonic acid diester by an ester

I nt erchange reaction using an alkali nmetal conpound and/or an al kaline
earth nmetal conpound, and a nitrogen-containing basic conpound as a

catal yst, wherein the resulting react% n mxture has a viscosity-average
nmol ecul ar . wei ght, and wherein a concehtrati on of the nitrogen-containing
basic co Y in the reaction mxture is kept in a range of not |ess than
0.1 ppma “nmore than 10 ppmduring a period in which the

vi scosi ty-average nol ecul ar wei ght of the mxture is between 500 and

3, 000, and. notA lraethotinfon [frodcipg raraadomatic poiyeattivanatd copppmisihgr reegting peri od

o M 2RIk BT e e el BF Eonll SLS, °
netal of hetd ahh dsRirahterdHampe Yabctitdli§ihg 3% ARalRietdli coffidudraididr a1 t he
al kaline earth nmetal conpound I's used based on | nol of the aromatic
di hydr oxy abglipe gagth metal’ compound, and a nitrogen-containing basic compound as a
catalyst,
wherein the resulting reaction mixture has a viscosity-average molecular
weight, and wherein a concentration of the nitrogen-containing basic compound in
the reaction mixture is kept in a range of not less than 0.1 ppm and not more than
10 ppm during a period in which the viscosity-average molecular weight of the
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.
wherein 5x10® to 1x10® equivalent as an alkali metal of the alkali metal
compound and/or as an alkali earth metal of the alkaline earth metal compound is

used based on 1 mol of the aromatic dihydroxy compound;

wherein the nitrogen-containing basic compound is expressed by formuta (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

(R1NOH (1)
wherein the aromatic dihydroxy compound is 2,2-bis(4-
hydroxyphenyl)propane, and the carbonic acid diester is diphenyl carbonate.




wherein the nitrogen-containing basic conpound is expres la (1);
wherein Rl is an al kyl group having a carbon nunber of fﬁfgﬁﬁMggggﬁparyl
group having a carbon nunber of 6 to 12 (R1)4NOH (1); wherein the
aromati ¢ di hydroxy conpound is 2,2-bis(4- hydroxyphenyl)propane, and the
carbonic acid diester is diphenyl carbonate. 26 February 2007 95 2. A

nmet hod for producing an aronatic pol ycarbonate by a nelt pol ycondensati on
reaction using a carbonic acid diester as a raw naterial, wherein a
nonohydr oxy conpound produced as a byprgduct of the nmelt pol ycondensation
reaction i-s recycled to be used as a s@Pvent for addi ng a catal yst, and
wherein the solvent for adding the catal yst conprises not less than 1 ppm

and not npre t f_anisole. 3. net hod faor,. produci ng of an
aromati o Bty B B ot Bl palusrtaR BY alBRIn Lt ng a

car boni ¢ palycbrdieasation reactorr asingatarbenic avkieliester @& a mawohatdriglx whessipaund
produced as byproduct of the nelt paql ycopndensatio reactjon i.s recycled
to be u_se'Hoa@“@@Eﬂ mgoqr@rprgaaﬁéage\t r%ﬁF&Pé@‘?,m%ﬁBOVﬁ@? N$atiehe sol vent
for addi ngattivh Bab@&d toruSdEHE soRlent RF dult@h datBRBY, and iiRireithe t han
100 ppm of tri rretzgj;(/jl_am ne. 4. A nethod for producing an aromatic

pol ycar botRavent i9r adding the qealyst semniisas inohlese #an brprisangnet efeddanc aci d

di ester apqg W&F%frﬁs'dlé‘li wherein a nonohydroxy conpound produced as a
bypr oduct ’o?oFﬁe mel t pol ycondensation reaction is recycled to be used as

a solvent for adding a catalyst, and wherein the solvent for adding the
cat al yst .gonprj QPI% I m_and not ,nor han , 000 ppm of
ani sol e a"’fid n(ﬁ ﬁ'\%&s Hhﬁoﬁcﬁgﬁ};ﬁ?ﬁ’ﬁmﬂﬁ&o C?Wé)ﬁ'a%)%y B;Wr?lgf
t ri met hylpolyooedebhsatibnmeadtish dsing proaebhsiingeidniiesteonas 4 eaw olatendlpahsken as
described in ,any one of clai 2 to 4, wherein the nonohydroxy,. conmpound is
phenol . - SBOTHTRFOSRPHIASHORUCS e HYBTaRct o R des hBo MFOTEBRAETE
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the solvent for adding the catalyst containing not less than 1 ppm and not more than

100 ppm of trimethylamine.

4. A method for producing an aromatic polycarbonate by a 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 a catalyst, and wherein the
solvent for adding the catalyst comprises 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.

5. A method for producing an aromatic polycarbonate as described in any one of

claims 2 to 4, wherein the monohydroxy compound is phenol.




above clains 2 to 4, wherein the catalyst used in the nmehd &Qllm){.ggg@pnsation
reaction 1is a nenber selected fromthe group consisting o]f: a quaternary
anmonium salt, a quaternary phosphoniumsalt, an alkali netal salt, an

al kali earth netal salt, a conbination of a quaternary amoni um salt and
an alkali netal salt, and a conbination of a quaternary phosphoni um salt
and an al kaline netal salt and a conbination of a quaternary phosphoni um
salt and an alkaline earth netal salt. 7. A carbonic acid diester excellent
in storing stability and suitable forgproducing an aronmatic pol ycarbonate
by heat-nelting an aromati c di hydroxy conpound and a carbonic acid diester
i n the presenc ; S f; group
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aci d derivative..

8. .A carbonic, acid diester as described in the above
claim?7, ﬁﬂ@P&%ﬁoeg{a%ﬁ%{naWé@mﬁwe@ﬁﬁweeg'kﬁ' m%’&gﬁgbﬁﬁdﬁet al sel ected
from the go@mbmationoF alduaterRbry griphbhilm s urRIAn Blkalind AltitalBaftRfdeepper and
wherein the gpt al amount of iron, tin, chromum titanium and copper is
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0.5 ppm ofFPmak@tion of a quzierpaTyPhasphoriessallangsanalkaling earth mesalisally  one of
claims 7 or 8, wherein a total anmount of all netals is 0.5 ppmor |ess.
10. A nethod for producing an aronmatic pol ycarbonate by heat-nelting an
aromat i ¢ di hydAcaybaispediiiedenexcelantto staringcstabiliy emdesuitabletfhepiodasisgce of

a catal FE! | . I he .aroup. consi sting,of an
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di ester Y8 NEGroURCOFNG LT anAlkal| petal ramegredanalkgl et talng an
aromati ¢ cHabyGRT BN atdnibindtRntthERIoF tdBerfdtnhenaid GinrdHg@kagpound and
a carbonic, acid diester is used, and wherein the catal yst conprises

5. 0x10- 8 Wherinihepdigstepgampesespotdgorgrthan aim hesed oathe Rigroger #tom eéeal
compound g R cBRtating bEMpblAd, not more than 0.5 ppm of each of the metalelements

contained therein and not more than 10 ppm of a salicylic acid derivative.

8. A carbonic acid diester as described in the above claim 7, wherein said metal
elements comprises at least one metal selected from the group consisting of iron, tin,
chromium, titanium and copper and wherein the total amount of iron, tin, chromium,

- titanium and copper is 0.5 ppm or less.

9. A carbonic acid diester as described in either one of claims 7 or 8, wherein a

total amount of all metals is 0.5 ppm or less.

10. A method for producing an aromatic polycarbonate by heat-melting an
aromatic dihydroxy compound and a carbonic acid diester in the presence of a
catalyst comprising a member selected from the group consisting of an alkali metal ' _

~ compound, an alkaline earth métal compound, and a combination thereof to perform'

an ester interchange reaction, wherein as the carbonic acid diester, a carbonic acid




earth netal of the alkaline earth netal conpound and 1. Oxslfs2,4-0280P%10-4
equi valent as a nitrogen atom of a nitrogen-containing basic conmpound. 11.
A nmet hod for producing of an aronatic pol ycarbonate with suppressed
generation of a foreign material, which conprises perform ng an ester

i nterchange reaction of an aromatic di hydroxy conpound and a carbonic acid
diester in a reaction facility, wherein the material quality of the
reaction facility conprises a stainless alloy, and wherein the stainless
all oy conprises a total content of ni®bium and/or vanadium from 10 ppmto
1,000 ppm: 12. A method for producing an aromatic as described in claim 11,
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al kali metal conpound and/or a nitraogen-contalining basic conpound, erein
t he anountpa¥ycarbenaiekyl heaemgltingcamssemetic siiyydrexyl gadpeund abd18 capb@sc based

on 1 nole gfi.t ' ' nOXy: A pr isoy). facihbty
for an ar oérgé idgg%tgf 3%éoeo%hg%@%h%%ﬁﬂg&%nm§xﬁ 5 %%y%ffé,e%sgica&qboxfbdﬁg er
conpri si ngequivatendxasianadkali matal afothie caileait matal campagdaahdior las esrs atikaling

| east 20 nm or nore forned on the inner || surface of sfeaction .
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facility is nade of a stainless steel alloy. 15. A production facility for

an aromati c pol ycarbonate as described in claim13, wherein the oxide

| ayer furjfier gonathb@ for rOARTY'OR S hifn | ith-sUppFes: g ---- 26
February 2007 98 16. Aﬁgrodlljcqjgﬁon-?aci%lﬁ;t@o or %gyggﬁﬁpya&g?gcar bonat e

as descr i @eneratorcoiza fareign matkdalewhichrcompisesiperioohingaarvesiat istérshangsduced by
an ester Jj t i f r i i . onpo n
carbont ¢ 'RCEPERRRP SRR Bl oRRRBURTEM & PTG S AR ISR o
pr oduci ngfaailitya whiesdin theoolayerial hoality ef the reactmi faciliytampiisesgestaintess allay, of an
aromatic di roxy, conpound and a carbonic acid diester in the resence of
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conpri si Mgoraf 0PPreieo h@perppem an inner wall surface of the reaction
facility, wherein

12. A method for producing an aromatic as described in claim 11, wherein a

catalyst used for the ester interchange reaction comprises an alkali metal compound

and/or a nitrogen-containing basic compound, wherein the amount of the alkali metal

compound used is 1x10® to 5x10® moles based on 1 mole of the aromatic dihydroxy

compound.

13. A production facility for an aromatic polycarbonate, having an oxide layer, said
oxide layer comprising iron oxide as a main component and having a thickness of at

least 20 nm or more formed on the inner wall surface of the reaction facility.

~14. A production facility for an aromatic polycarbonate as described in claim 13,
wherein said inner wall surface of the reaction facility is made of a stainless steel

alloy.

15. A production facility for an aromatid polycarbonate as described in claim 13,

. wherein the oxide layer further comprises chromium oxide as a component.




sai d oxide |ayer conprises iron oxide as a main conmponenjg Faﬂuﬂﬁ%
t hi ckness of at least 20 nm 18. A nethod for producing an aromatic

pol ycarbonate conprising reacting a mxture consisting mainly of an
aromati ¢ di hydroxy conpound and a carbonic acid diester by an ester

i nt erchange reaction using an alkali metal conpound and/or an al kaline
earth netal conpound, and a nitrogen-containing basic conpound as a

catal yst, wherein the carbonic acid diester conprises not nore than 5 ppm
based on the nitrogen atomof a nitr®8§en-containing conpound, not nore
than 0.5 ppmof each nmetal contained therein and not nore than 10 ppm of
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reacti on roakdlyste i s between 500 and 3,000, and not |ess than O. 01 ppm and

not nore than 1 ppmduring a period in which the viscosity-average
nmol ecul ar weight of . the reaction mxture is between 3,000 and 10, 000. 19.

A net hod fqgr pmoﬁh@mda%aﬁro@n@.ﬁgtarparlaﬁ{ame%rol%aﬂscﬁ]a@ébpsﬁ%t&eﬁiewhaﬁ gim 18,
wherein 5x10-6 to 1x10-6 equi val ent as an i netal of the al kal'i net al

conpound $82¢HAl Snyaromgtic mdm/qsamwndrﬁr@ marboe@ratqlﬂ ﬁ@ﬁ@li‘ ithet he
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di hydr oxy " conpound hod for producing an aronati C car bonate as
descr i bed compeisiagrani@xide bwer en antihmemvealtsurtacei o ttprerefamtlamﬂaailny avhereirt i on
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met hod f omt pagti2@€nng an aromati c pol ycarbonate as described in claim18,

wherein the reaction is perforned in a reaction facility having an oxi de
| ayer, said oxide |layer conprising iron oxide as a nain conponent and

having a 181 CKR%engA (6 prol kA5 oR QrARLGE paRE kbR Ry avel |

surface of the reaction fac pr uc g an I’OTTB.'[IC
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pr oduced_' SAdster B}' gﬁ%@i&ﬁnt@?oﬂahﬁe 'Fgéénon using an alkali metal compound and/or an
alkaline earth metal compound, and a'nitrogen-containing basic compound as a
catalyst, wherein the carbonic acid diester comprises not more than 5 ppm based on
the nitrogen atom of a nitrogen-containing compound, not more than 0.5 ppm of
each metal contained therein and not more than 10 ppm of salicylic acid derivative,

'. and wherein the reaction mixture during or after the reaction has a viscosity-average
molecular weight, énd wherein a concentration of the nitrogen-containing basic
compound in the reaction mixture is kept in a range of not less than 0.1 ppm and not
more than 10 ppm during a period in 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.

19. A method for producing an aromatic polycarbonate as described in claim 18,

“wherein 5x10° to 1x10°® equivalént as an alkali metal of the alkali metal compound




pol ycondensation reaction is recycled to be used as a soyp@rudpro@ddi N9
the catalyst, and wherein the solvent for adding the catal yst tonprises
not less than 1 ppmand not nore than 1,000 ppm of anisole. 23. A nethod
for producing an aromatic pol ycarbonate described in claim?22, wherein the
nmonohydr oxy conpound is phenol. 26 February 2007 100 Carbonic Acid

Di ester, Aronmatic Pol ycarbonate and Facilities, and preparation thereof
ABSTRACT Aromatic pol ycarbonate having a reduced di scol orati on and

i nproved heat stability, hue, etc. is9%rovided by keeping a pressure in a
raw material nmelting vessel and the linear velocity of a gas in a
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said stainless steel comprising a total content of niobium and/or vanadium from 10

ppm to 1,000 ppm.

21. A method for producing an aromatic polycarbonate as described in claim 18,
wherein the reaction is performed in a reaction facility having an oxide layer, said
- .oxide layer comprising iron oxide as a main component and having a thickness of at

least 20 nm or more formed on the inner wall surface of the reaction facility.

22. A method for producing an aromatic polycarbonate as described in claim 18,

wherein a monchydroxy compound produced as a byproduct of the melt

polycondensation reaction is recycled to be used as a solvent for adding the catalyst,
~and wherein the solvent for adding the catalyst comprises not less than 1 ppm and

not more than 1,000 ppm of anisole.

23. A method for producing an aromatic polycarbonate described in claim 22,

wherein the monchydroxy compound is phenol.






