; e3e<=**+t 2NZ3X<6<T<=77 Novenber 2002 IR dallllll11ll~ PROCESS FOR PRODUCI NG
A POLYCARBONATE RESI N Detailed Description of the Invent," on 5 Field of
the Invention The present invention relates to a proceggglQ bg;ﬂﬂﬁping a

pol ycarbonate resin and, specifically, to a process for producing a

pol ycarbonate resin through a nelt pol ycondensation reaction between an

aromatic diol conpound 10 and a carbonig¢ acid diester. Nb"mwﬂmmmwmum ly,

the present invention relates to inprovenents on a val ve, | ange
or flow passage for the transfer of a reaction mxture among g.plrality of
pol ymeri zation reactors in an industrial process for producing a

pol ycar bonat e reSinPﬁ&%é&éﬂbdk'FﬂdbukﬁN@OAYEGEWEXE?HNM@% ggs?ﬁion. The

i nprovenents in the present invention are applied to th scharge of a

pol ycarbonate resin froma final polynerization reactor and the transfer of
t he pol ycarb ¢ sho. 4.0 the fold epi.ng rior Art 20 An aromatic

pol ycarbonate resin is W y USed as a nofding naterial because it is

excel | ent 5i n fieddanf chhe prroyErttiioms such as i nmpact resistance as well as

heat resistance a tranépaggnc§. Known nggesses for Erodu i ng such an
aromatic pol ycar bohat TS PRCCOGEBAES LB TS i 1t & PARFPEFS pr¥tess ) in
whi ch an ar opabidacihgl a cosperaxbotiatle agshhsphenadpayidiphosgeneocade directly
reacted with each other and one (neltjn rocess in which an aromatic
di ol - conpoun@TOFERSatODIRUTIRTaR PHY AR EAFHDHEoREPE it or such

as di phenyl ga1pesatensdeisi Reacten iy tdiketSi€aronabaddn od0cé@Ridiion. Qut
of these production processes, the process for producing a pol ycarbonate

through 3R e&8r2 SRERRE 3SRt Pt wieRe AP idARRILY ditde RERFFAInd and an
aromati ¢ car hoReat26hdréi £84£td SnPeoeembhysCan rd ashidt, B¥adi s ) i ng of f

from ~cooooz*

flange or flow passage for the transfer of a reaction mixture
among a plurality of polymerization reactors in an industrial
process for producing a polycarbonate resin through a melt

15 polycondensation reaction. The improvements in the present
invention are applied to the discharge of a polycarbonate
resin from a final polymerization reactor and the transfer
of the polycarbonate resin to the following step.
Prior Art

20 An aromatic polycarbonate resin is widely used as a
molding material because it is excellent in mechanical
properties such as impact resistance as well as heat
resistance and transparency. Known processes for producing
such an aromatic polycarbonate resin include one

25 (interfacial process) in which an aromatic diol compound such
as bisphenol and phosgene are directly reacted with each other
and one (melting process) in which an aromatic diol compound
such as bisphenol and an aromatic carbonic acid diester such
as diphenyl carbonate are subjected to an ester exchange

30 reaction.

Out of these production processes, the process for

producing a polycarbonate through an ester exchange reaction
between an aromatic diol compound and an aromatic carbonic

acid diester is generally carried out by distilling off from

AR A

*G00002*



7 Novenber 2002 2 a reaction m xture a nonohydroxy conpound such as a
phenol by-produced by gradually elevating the reaction tenperature from 150
C which is the | owest tenperature required to start an7§ster ex§ ge
reaction to about 350C in the presence 5 of an organic VEmbsS

inorganic acid salt , oxide ( hydroxide , hydride or alcoholate of a netal
as a catalyst and gradually reducing the pressure from at nospheric pressure
to 13.3 x 10-° MPa . In the step of transferring the reaction m xture 10
bet ween pol yneri zation reactors and the step of discharging the reaction

m xture froma REAFFHAR THettpRer RzBPNORY dROXt 6PMPYARY edichpaaps, Pienmiges and

flow passages,(BirBEEsedty YE58ua IFEELEANRS %Iher@émﬁ_ri%na{e&mﬁéf&@{]e a high

tenperature and a high dégree of vacuum Since the viscosity of the
reacti on 15 rfremuke0°’rG whichgsifhexiawasd| Yempepn uapereqyareat &Pl sta200 to 10

00d P.a S ( n .eQ:QgrtQ é’tQQn eQ%%quloﬁeté) ébm %Odlcf Eﬁl‘ %hgcg?f)el: 1{193 to .
reaction conditions, aii(ong c‘\’Nlt the proceedi ng of the reaction reachi ng
conpl eti oA ) of arhergambsacid shlthd npugpnimsicibes altcredsied hydmeddedance
wWith resista .pressure | o 2 enerated in_th i pe .( _flow passage )
to transfer ?ﬁgréeﬁcﬁ 8rllc?n{1§3€t§1%ee Ot%hfgomuegtﬁqt 2 apfﬁé?f%%% at“ﬁe%%ac?lfaalﬁléﬁ‘ er
menber s nust reidaednbi ghe pyessiime fHohae benospheaict ipresguxé ut@"1R3 used
her ei n neans _mﬁ@ture obtai ned after a pol ycondensation reaction starts,
25 proceeds end& in the step of obtaining an aromatic pol ycarbonate by

carrying out the nmehttyol pepndansabhdfereadd ithie @kadtibx i@t ai ni ng an
aromati c _di ol conpound and an aromati c carbonic acid diester as essenti al

i ngredi edfs NFREN RSB 20 18R ERAECTERRATNE SEeRIOFsEis R mginict i on

M Xt ure Whosa&nROL¥A®t i i @Bude Ko PhOGERAY HOL M At 8Atrdfctganeral |y
cal l ed "prepol yner" according to chemcal term nology and a reactjon
m xt ure whos&3PIeFmePORE i Flaga§5e@ndfdO¥enasFagehdPiresd apred sgsbl yner "

according to 1¢Re’ ¢3hniLLFT RHMRDE are’udOy b P2 t3nBftiSfuteshid ption of
the Drawings Fig. 1 is a diagramof a process typically show ng an exanple

of the arrandgeledt dgETeq|Afe¥aCUlnpSince|Aiggelserfd Y PHWIS FRATHGES for the
producti g OfyitR@rR0LYSAE RYaAhCekLiiMe Bf niljR PEFSENGnRYERIL 0560 to

10,000Pa-S (2,000 to 100,000 poise), which differs according
to reaction conditions, along with the proceeding of the
reaction (reaching completion), the pressure of the pump must
be increased in accordance with resistance (pressure loss)
20 generated in the pipe (flow passage) to transfer the reaction
mixture through the pipe, and these transfer members must
stand high pressure.
The term "reaction mixture®” as used herein means a
mixture obtained after a polycondensation reaction starts,
25 proceeds or ends in the step of obtailning an aromatic
polycarbonate by carrying out the melt polycondensation
reaction of a mixture containing an aromatic diol compound
and an aromatic carbonic acid diester as essential
ingredients in the presence of an ester exchange catalyst.
30 A reaction mixture whose polymerization degree proceeds to
some extent is generally called "prepolymer” according to
chemical terminology and a reaction mixture whose
polymerization degree proceeds further is called "polymer”

according to chemical terminology.



Fig. 2 is diagramtypically showng the transfer route of a reaction
m xture in which valves, punps, flanges and fl ow passages can be arranged

in polynerization reactors {I 10 to IV) for the product Ng8Refb ,ti@z
pol ycarbonate resin of the present invention (gortions shown %y otted

lines indicate the transfer route); Explanations of notations in Fig. 1 and
Fig. 2 (1) valve 15 (2) gear punp (3) fiange (4) flow passage | to IV
pol ymeri zation reactor A: vertical polynerization reactor 20 B: horizontal
pol ymeri zation reactor Fig. 3 is a sectional view of an exanple of a ball
valve of the prior art; Fig . 4 is a sectional view of an exanple of a plug
val ve of thegphker -1 291 Ji kSpAa y onal view of an exanple of a
T-shaped gl obe valve of the prior art; Fig. 6 is a sectional view of an
exanpl e of a Y-shaPkd- Ji 62 \FHiagEaficebrdPRECLSS t 1P isaddanthevwiaftdron; Fig.
7 is a sectiQuahp YbQ¥ Phe 3-5%30REE: BF @aﬁo_-e%haﬁm@gs%ofgw&@s yiﬂthofepcordl ng
to the present invention; Fig. 8 is a sectional view of an exanple of a
val ve acchr diprgstgeshtopridsemrodnesihon opf Hieg podvicarhonate i varmin vdfew of an
exanmpl e of ayal isgegggprg'{‘;@lgi%nt,he present invention; 7 Novenber 2002 4
5 10 15 20 ’

Fig. 2 is diagram typically showing the transfer route

of a reaction mixture in which valves, pumps, flanges and
flow passages can be arranged in polymerization reactors (I
10 to IV) for the production of the polycarbonate resin of the
present invention (portions shown by dotted lines indicate
the transfer route);
Explanations of notations in Fig. 1 and Fig. 2
(1) valve
15 (2) gear pump
(3) flange
(4) flow passage
I to IV: polymerization reactor
A: vertical polymerization reactor
20 B: horizontal polymerization reactor
Fig. 3 is a sectional view of an example of a ball valve
of the prior art;
Fig. 4 is a sectional view of an example of a plug valve
of the prior art;
25 Fig. 5 is a sectional view of an example of a T-shaped
globe valve of the prior art;
Fig. 6 is a sectional view of an example of a Y-shaped
globe valve according to the present invention;
Fig. 7 is a sectional view of an example of a Y-shaped
30 globe valve according to the present invention;
Fig. 8 is a sectional view of an example of a valve
according to the present invention:;
Fig. 9 is a sectional view of an example of a valve

according to the present invention;



25 30 Explanations of notations in Fig. 3 to Fig. 9 1ball 2i nner space of

bal | 3portion opposite to ball 14cl earance5Ssheet packi ngllpl ugl2i nner
spacel3val ve body l1l4space3lst enB2di sk33resi dence

space34seat 41st emt2di sk43seat 44handl e45515253545556575859888P658%02 b space
val ve body heating nediumjacket tubular portion inlet port of reaction

m xture outlet port of reaction m xture, stem gl and packi ng handl e portion
on a downstream si de of spacer 62 seat t)ring spacer space flow direction
of fluid noving direction of plug 7 Novenber 2002 5 c flow direction of
fluid d fl owEdplevatbonofoff Ingtataohboundri®ectl dre dfigl.l@id Fig. 10 is a
transverse s ction&é vi ew of an exanpl eS5of agear punp according to the
present invention;Fi'g. 11 is a transverse sectional view of an exanpl eof
gear punp acceor di npnriex tdpacer esehallinventi on when seenfroman axi al
direction;Fig. 12 shows a bushi, ixed ta a cover plate; 10Fig. 13 shows an
exanpl e of t%e |ub??1&ta%‘i‘hé’PPP86v@§a£%%%o’f Qlar eaction nmixture forned by a
gear punpsacaor di ngidarddw@pr esent invention; Expl anations of notations in
Fig. 10 to Fig. 13101front pl atel5102gear caselO3back

pl at e104bushiPng105PRERT MPSFE@Sum j acket 106dri vi ng shaft 20107f ol | ow

shaft 108gear 3@9geagldgi nl et port of reaction m xturellloutlet port of
reaction m xture25112driving shaft seal 1130 ri ngli 4scraper 115bushi ng fi xi ng
bol t 1160 ri nd301174RMR% 3%y gr oovell8exhaust groovell9slidi ng surfaces of
gears 108 and31091g0gant surfaces between bushing 104 and front platelOl
and between bushing 104 and back plate 103 7 Novenber 2002 6 121 inlet
port of A8actli4on n$%a%k e for lubrication Fig. 14 is a sectional view of an
exanpl e of agjfjl angg.ggcording to the present invention; Fig. 15is a
sectional view of an exanple of a flange 5according to the present

i nvention; Expl2anatfbsis of notations in Fig. 14 to Fig. 15201fl ange

(femal e) 202f I;ange £é@§§3&g§3gﬁgggng medi um j acket 10204pi pe wel ded
portion205netal -to-nmetal seali ng surface206nmetal O ring attachnent
portion207gr ddve pseaton (mal e) 208groove portion (fenal e) 15209bol t/ nut
attachne h IeFigS qnis a sectional view of an exanple of a
socketaccording to Te present invention; Expl anati ons of notations in Fig.
16301pi pe203@2pi pedladsocket 304wel di ng305!1 i qui d contact portion306surfaces

i n contact mhgh soggg% 303 of pipes 301 and25302

44 handle
45 space
20 51 valve body
52 heating medium jacket

53 tubular portion

54 inlet port of reaction mixture

55 outlet port of reaction mixture
25 56 stem

57 gland packing
58 handle
59 portion on a downstream side of spacer 62
60 seat
30 61 O ring
62 spacer
63 space
flow direction of fluid
moving direction of plug



307 surfaces in contact wth pipes 301 and 302 of socket 303 Fig. 17 shows
an exanple of a reducer ( concentric type ) in a flow passage according to
the present invention; 30 Fig . 18 shows an exanpl e of reduce 4&
concentric type ) in a flow passage according to the p?gggﬁ?‘ Fﬁé‘é ion; Fig

19 shows an exanple of a reducer ( eccentric type ) in a flow passage
according to the present invention; Fig,_. 20 shows an exanple of a reducer
(eccentric type) 7 Novenber 2002 7 in~a fl ow passage according to the
present invention; and Fig. 21 shows an exanple of a curved pipe portion in
a flow passage accéidwngitectimn mfegéntidi nventi on. Expl anations of
notations in (fl g. H to Fié}. 1201 5f4%& r.Sducer body 402smal | pi pe

rqul

si de403l ar ge pi pe Yo cq Sonttatt porti on405wel ded portion 10 406

curved portiaon It EFsowmndibgeciomfoft HRupdesent invention to inprove ( 1)

val ves, (2) punps, (3) flanges and (4) flow passages (rmay be referred to as
"transfer nenbers"Fﬁmgre]r%dfsté’r)trﬁgcé'ge ¥ 8 SHRRe eYl%l"gr & 6KaMPkEure when

a pol ycar Bonajse 4 @zl pliRpbecSoérding nef eheegreseas imalntaamnhonate”
hereinafter) is produced by an industrial process. Particularly, it is an
ob ject of the preféft I1hieh@ sRarsveki@ Safrionetehi v tof 6Bt g¥AmRle

hi gh-qual ity polguear BaRt 8cOYrSHRPI&S $hed pas s 8ie i i ndq oRO%RER! Sedn
deteriorated product formed by the residence of a reaction mxture in the
transfer nmenbErm ancesialnglirecstanti es conducted by the inventors of the

present invention, F@Léahf}@ oeshs fouRdntiRat fg_gg%a%)(g;/ae &Qje‘%cb?a%-t he present

invention are attain y using (1) valves, punps, (3) flanges and
(4) flowlfassages FagiAg shmwd ahlegampde ofr the vesicaiinchblew passage c

properties. That, Léac@ico%oﬂlq;crqggé &bo%%dpﬁf%eﬁkakm’% hg?%’é&% tfx‘:oi gn&" ovi ded

a process for ‘producing a po onate tesin t
pol ycondensatpwssenft anvanbiabt ¢ di ol 30 conmpound and a carbonic acid

Lt ool SERL Dok MBS el ), BT pud g L g and (4
properties arklusedirbnttbkae oducti on process.

15 102 gear case
103 back plate
104 bushing
105 heating medium jacket
106 driving shaft

20 107 follow shaft
108 gear
109 gear
110 inlet port of reaction mixture
111 outlet port of reaction mixture

25 112 driving shaft seal
113 O ring
114 scraper
115 bushing fixing bolt
116 O ring

30 117 lubricating groove
118 exhaust groove
119 sliding surfaces of gears 108 and 109
120 contact surfaces between bushing 104 and front plate

101 and between bushing 104 and back plate 103



7 Novenber 2002 s ( 1 ) valve; Y-shaped gl obe val ve which has a heat
durability of 150C or nore, substanti.ally no | eakage under a vacuum
pressure of 40 ( 000 x 10-6 MPa or |less and a pressure %rabibli%rég 0.1
MPa or more, and whose |iquid contact portion is made 5 OYSMPET A89%:i al
havi ng corrosion resistance agai nst a nonohydroxy conmpound forned by a
reacti on between the aromatic diol conpound and the carbonic acid dies ter
conpound ( 2 ) gear punp; gear punp whi €h has a heat durabi lity of 150 C or
nore, substantially no | eakage under a vacuum pressure 10 of 40 , 000 x
10-6 MPa, a pressuieleurmid ictfy rebhc@ion IndMPaiwy fvar aubidcatdehi very
pressure of 1 MPa Qr nore whose ,Iiggid.cont ct Eortion is made from a

material having cof F9sitth iFediQHTOR g ALt T FHordMRIDAF BohhRRER f or med

by a reactiondzereesy thetrid Prddentdiiavegaonmpound and the carbonic acid
di ester 15 conpound, and which has such a structure that the reaction
m xture under a vaBt@imlpr é§sBreeTioAGl vHeV 0 aneexmIPIR Afedsttatidve

di scharged angdokalnhheor 8RSt UL MtXidient 96nl UDri cating contact portions
anong a gear, shaft and ot her gear punp nenbers does not return into the

punp and i s Xxrdiaggkaegedok cqtrtiomssiferFd9- t e fuddg-(3p flange; flange
whi ch has a hgat dg?[gp%éi danff1e350C or nore, substantially no | eakage under
a vacuum pressure of 40,000 x 10-6 MPa or |less and a pressure durability of
0.1 MPa or n®02 whbseg¢i@ale)contact portion is nade froma 25 nateri al

havi ng corrosj,gn rﬁgji@{&ﬂa e(ﬁg]g,j gﬁgkgtrmnohydr oxy conpound formed by a
omati ¢ di

reacti on between the ar conpound and the carbonic acid diester
conmpound l0an®0shi chipasweldeshtpomgioedi um j acket therein. (4) flow passage;

fl ow passage ich _has. a heat durability_30.of 150C or nore, substantially
no | eakage unz\é\%r am‘\alg%hﬁtrﬁ p“}eets?g‘ursgagf‘nﬂos‘fpﬁﬁ?x 10-6 MPa or less and a
pressure dur 2wl i t jedvdl O .rihgVBatachment pomticee | i qui d contact portion is
made from a erial _having .corrgsion, resistance agai nst a nonohydroxy
conpound for:@ bygﬁo?‘é%c‘f‘?qbtrfoﬂet W@gﬁ’the aromatic diol 7 November 2002 9
conpound and Zdee cgrbow cpactidndi(€sale Fonpound, which is restricted and/ or

expanded & 3 vertjcal antgl e of h%o orhl ss and whose surface is snooth
wi t hout evel?di f f BPEheEE attachment hole

Fig 16 is a sectional view of an example of a socket
according to the present invention;
Explanations of notations in Fig. 16
301 pipe
20 302 pipe
303 socket
304 welding
305 liquid contact portion
306 surfaces in contact with socket 303 of pipes 301 and
25 302
307 surfaces in contact with pipes 301 and 302 of socket
303
Fig. 17 shows an example of a reducer (concentric type)
in a flow passage according to the present invention;
30 Fig. 1B shows an example of a reducer (concentric type)
in a flow passage according to the present invention;
Fig. 19 shows an example of a reducer (eccentric type)
in a flow passage according to the present invention;

Fig. 20 shows an example of a reducer (eccentric type)



The pol ycarbonate production process of the present 5 invention wll be
described in detail hereinafter. In the present invention, the transfer
menbers are used to transfer a reaction m xture bet“ee?NBQLXQE %E ion
reactors or to discharge the reaction mxture froma final i zati on
reactor in the production of a polycarbonate 10 t hrough nelt

pol ycondensati on. The transfer nenbers 11 be described with reference to
Fig. 1 and Fig. 2. Fig. 1 shows an exanple of the process of the present
invention in which a vertical polynerization reactor A and a horizontal

pol ynmeri zati én aebbewrpds sage agedrding Fq@.the nreseatt invensionxtande is

di scharged quantitatjvely 6£24) he v i .

pol yneri zati on reé?f%r% P%ygo ucec pﬁ?o curﬁéd&§¥%§§8?4§§égﬁﬁl6&')

t hrough a cuavéqulmnﬁsqgﬁﬂaa¢orﬁnegghoatmﬁnmﬁﬂhqmtpan@edt}oand avalve (1)
and introduced into the i the nt ol ation reactor B.
The 20 react?o iana e S °§gﬁéP8ed ? ﬁ?tﬁg}éﬁtﬁé Ethe hori zont al

polynerlzatlanlreaméducd& pdag gear punp (2'). Flanges (3) are used in this
transfer rout [ is a d| ramtypically show ng an exanple of the
arr angement 5 é%VHﬁvégpflfl gear pumps (2), flanges (3) 25 and flow
passages (4)4oﬁ t heaffee5ale isadenti on. The types of pol ynerization
reactors, the arrangenent order of the transfer nmenbers and the nunber of
transfer menf8fs oFt®H¢h 1 5echr BORbI " inmited to those of Fig. 1. The
transfer men@gss iwClded p@HRiiBas in Fig. 1 are 30 heated by a heating
medi um jacket. Fig. 2 shows a flow of the reaction m xture when
polynerli&tldHGrea%4¥ﬁ%9IPQR§lPV are connected in series . The transfer
menbers of the present invention can be arranged al ong the route shown by
dotted lines in Fig. 2. The 7 Novenber 2002 to polynerization reactors |
to IV may be of eilthdr an ebdertaf the paeseant Hventien @ dmpgosadis f our

polymerizali 9a14€act P35 fittpd N9 3| ERERGOL AN YIH 'F48Y! Phs E£A Ay ™Y be 2

be referred to as "transfer members”™ hereinafter) used to

15 transfer a reaction mixture when a polycarbonate resin (to
be simply referred to as "polycarbonate” hereinafter) is
produced by an industrial process. Particularly, it is an
object of the present invention to make improvements to obtain
a high-quality polycarbonate by suppressing as much as

20 possible a deteriorated product formed by the residence of
a reaction mixture in the transfer members.

According to studies conducted by the inventors of the
present invention, it has been found that the above objects
of the present invention are attained by using (1) valves,

25 (2) pumps, (3) flanges and (4) flow passages having the
following structures and characteristic properties.

That is, according to the present invention, there is
provided a process for producing a polycarbonate resin
through the melt polycondensation of an aromatic diol

30 compound and a carbonic acid diester compound, wherein (1)
valves, (2) pumps, (3) flanges and (4) flow passages having
the following structures and characteristic properties are

used in the production process.



5 the polynerization reactors is nmaintained at a predeterm ned pressure and
a predetermned tenperature. The present invention nekes it possible to

obtain a high-quality polycarbonate which rarely prOdU??{ﬁ,v@nﬂ,%Lﬁberat ed
product of a polynmer and is used as a base 10 material for an optical

recording material by using ( 1) valves , ( 2 ) gear punps , ( 3 ) flanges
and ( 4 ) flow passages having the abovg structures and characteristic
properties as transfer nenbers. According to another aspect of the present

i nvention, 15 there isdor ovided (a) a process for producing a pol ycarbonate
resin througHltheaketr Ypahpeeadeheke iverd vef vakChhgsat iteadi dhrebhbbund and a

car boni ¢ aci ¢ ¢diggt or o £ IRPAUNNSLR1R16Y) Y2l ¥R de Gndek JERLRUIPS and (

3 ) flanges used in the productlon process have the above structures and
char act eri st ipFe2gupe®fetd i @20 xALOMBamy Lessandla an@-‘éﬂuerre dupakilify t he

present i nventd gy VHICLE 4o ¥t dD) 38uPA AGENS AP PEQINGLNG. &

pol ycarbonate resin t roug poly on ensat i on" of —an aronatic di ol
conpound &nd faxocarbonaterbal chednes; eforgopoundes bt avier @igaiatt| gast two

menbers out of 1.) valves ar pu and ( fl anges used in
The or oduct i B BPeeked? Eiipawta ZsECrrle: radtiot these B ot o
properties. larohitscasipdctoripdund and tﬁe)céﬂmlﬁae&&&gﬁﬁeshﬁéﬂ 8émpdendbove
structure angtz(ihar acteristic Ip;)ﬁ{;ertl es 0 According to a

further aspect’of*theYPPes¥ift Bith st ha%l"i‘e’i“’ea? éluﬁf"BHH"e’G 35y Drocess

for produci n@ramBQlayCQﬁBQﬂ&ﬂ@ld’quj Mot heaugfe t ingadeld vRchymopeesnsatd on of an
aromatic _di ol conpound and a carbonic acid diester conpound, wherein (4) a

f1 ow pas28ge %nH0 oM0 PFeh‘?)erMP@ut a FrespPreAveabilisy okl IfRASTARFY 3) 7
Novenmber 2002nhla heangesy p3od subeldte 1 MROSE M2 , RIHRGRSEL AR thgcahove

structure and characteristic properties. Accor di ng to a still further
aspect of th@®@ogtdeants Mafentreom a2 MRELELRE havdpgderr epion pedtetander

producing a Sgaahyeas M%&le}dmyrb&mwfaﬂﬁewyta%&&qeqe@é@&é&ﬁ of an

aromati c di ol "conpound and a carbonic acid diestér conpound, wherein at
| east one rrerﬁ?@r aggmagic(diol camppamd apdthe gearbqnigpecig) di¢aﬁg@s and (4)
flow pas§agesdpetdnbl 440E RIRAUAREOEuPE & &35 uBRErL NELAPRYE SL4LCid € and

characteristic
mixture under a vacuum pressure of 40,000 x 10°° MPa or less

can be discharged and that the reaction mixture for
lubricating contact portions among a gear, shaft and other
gear pump members does not return into the pump and 1is
20 discharged to the outside of the pump.
(3) flange; flange which has a heat durability of 150°C or
more, substantially no leakage under a vacuum pressure of
40,000 x 10°° MPa or less and a pressure durability of 0.1
MPa or more, whose liquid contact portion is made from a
25 material having corrosion resistance against a monohydroxy
compound formed by a reaction between the aromatic diol
compound and the carbonic acid diester compound, and which
has a heating medium jacket therein.
(4) flow passage; flow passage which has a heat durability
30 of 150°C or more, substantially no leakage under a vacuum
pressure of 40,000 x 10°° MPa or less and a pressure durability
of 0.1 MPa or more, whose liquid contact portion is made from
a material having corrosion resistance against a monohydroxy

compound formed by a reaction between the aromatic diol



10 properties. In this aspect (d) ( it is preferred that at |east two out
of the above transfer nenbers used in the production process have the above
structures and characteristic properties. 15 The pol ycanBe&abér 2dhat he
present invention will be described in detail hereinafter. The term
"aromati c pol ycarbonate" as used herein neans an aromatic pol ycarbonate
obtai ned by the nelt polycondensation of an aromatic diol conpound and a
carbonic 20 acid diester as essential ingredients in the presence of an
ester exchange catal yst such as one conprising an alkali earth netal
conmpound, ancgrrRarndn@rd| the myglpesicr 261 qi kef@ic semaPunag Wakek onpound.
||| ustrati ve 2xauplesa ahal/Be é{ﬁ%@h%@h%ﬁ%&@%@@@%f 6! Wdeiess,

bi s( 4- hydr oxyphenyl )nethane 2, 2-bi s(4hydr oxyphenyl”) pr opane,

2, 2- bi s(4- hyangxyhgset ﬁlyt@ar@WS) ﬁmpéhewwhqutblJ@[wlh}idlf@ﬁyph@wl ) hept ane,

2, 2- bi s(4- hydr oxy yh @ﬂg¥

2, 2- bi s(4hydr oxy- 3%gédg%ro Qﬁ%@? %g%g% Qfocesf4°§0the present
hydroxyphényhﬁv&pB;Sntwihbtwgﬂdgadnahenama detail hereinafter.

4, 4- (nmphenyl enedi i sopt op Ilde e eno i 7_Novenber 2002 12
hydr oxypheny! ) oxi dg Q&‘ % é)[}htlolmy’dtl’ o%%%'ﬁ% _5"8')'2‘?%15? aré used
p, p' -di hydr oxpditphasyer 3, Be@bu:xmrmmeﬁuée dehyekrompdjymaemyhtlon

bi s( hydr oxyphenyl ) sul f one, resorci nol d1ydrqu|none

1, 4- di hydr oxyFe35°85 cPF ordIasEBAEIS 1Lhe FeRyHEaRy BH Sy FHaM 2 nkinal

bi s( 4- hydr 0X ok ) a4t bl &e dits Ay dhexyphamtonubf axpdeyaasbddierd i ke. Qut
of these, 2,2bis(4-hydroxyphenyl)propane is particularly preferred.

|11 ust r atPve tOFRHENEE 13 PP RECRRANSHTACRei TR ESPRTECTOMPRRSTRIW 4L Reeny |

car bonat e, dldfe%xhbear»bma&efebeﬁésmoowﬁhqnuhaqa@ooaatQw éﬂ*@fﬁﬁw
car bonat e, di naphthyl carbonate bls(dlghenyl)carbonate met hyl

carbonat e, dia@ AYRMBE? Kndhe, PERIARS PECHID FFEEEN L dinKeatdRexyn Wrdbnat e and

the like. Quty ¢brtheae. pdi pherylaGadnbeRateot sa mda hbeykahty preferred.
Further, the polycarbonate of the present invention nmay further contain an

al i phatic di &Olmﬁiaéte?hylf%% yeare wsadputanEdbel 1. 13 4eafdiishexane
di met han?Lj Oh&gﬁggefé'&‘i@lcﬁh ?ene %Q‘Eéﬂ glya%'yda %H‘&g snp (9§ dé}lcﬁn acid, 20

i sopht halic aci 2, 6- napht arbox Ic acid pI c ac
cyclohexanecamboxyrtccaéldotwmqnmﬂQGHPHarﬁect&ﬁcﬁ (mntandGﬁ?QCLGKQUCh as

2o Cea TR PHEBETTRLE AE A o0 CRySigrs B0l pobe, BRE L

required. The al kal conpoun cata yst
a hydroxi de, thiroaghonasugyvedarimmnét b andcetvatlee (i) paddntmodpiced imtd fite,

cyanate. N SRUARALE. S S8 DOLPIY YUl dRiesBE0EOR! Sodiediogen jphosphat e

bi sphenol or enol sa an a Strative exanpl es of
t he aIkaDn n&&abt¢onpmmndu6@ isudnawbasgdduﬂIMydﬂaxwdé;epobﬁsShqn1hydrOX|de

l'i thi um hydroxi de, so blcarb nat e ot as blcarbo 1 hi um
bi car bonat e, %' Fﬁﬁ? grB%n%W EoR T ﬁ§§sfﬁ§1%ar§%#ﬂ]e F§%§c$rb%nate

sodlun1acetamapngeba$souaracmﬁen<1n kmﬁhlunamsﬁﬁﬁunbutaodlun1n|trate
potassiumnitrate, F!Lé;t ql gg‘a diagram typically showing an example of the
arrangement of the valves (1), gear pumps (2), flanges (3)
25 and flow passages (4) of the present invention. The types
of polymerization reactors, the arrangement order of the
transfer members and the number of transfer members of each
type are not limited to those of Fig. 1.
The transfer members including pipes in Fig. 1 are
30 heated by a heating medium jacket.
Fig. 2 shows a flow of the reaction mixture when
polymerization reactors I to IV are connected in series. The

transfer members of the present invention can be arranged

along the route shown by dotted lines in Fig. 2. The



7 Novenber 2002 13 nitrate, sodiumnitrite, potassiumnitrite, lithium

nitrite, sodiumsulfite, potassiumsulfite, lithiumsulfite, sodium
cyanate, potassium cyanate, |ithiumcyanate, sodium thiqgy ‘;&1‘% e, Q tassi um
t hi ocyanate, lithiumthiocyanate, 5 sodium stearate, potassium 39 rate,

| ithium stearate, sodi um borohydri de,1gotassi um borohydride, lithium

bor ohydri de, sodi um phenyl borat e, potassi um phenyl borate, |ithium phenyl
borate, sodi um benzo SI u E ate, lithi u benzoat d| sodi um
hydr ogen pHosphSe?2 fLBBt s% g] ?/Elﬁpﬁ'gﬁ ?)‘?109% 8T f MerkiiGmAthy dr ogen

phosphat e, o mdiidensaht sypéei potassiumsalts and dilithiumsalts of
bi sphenol A, and SOdI um salts otassiumsalts and |lithiumsalts of phenol.

The al kali eart hFift af TRWHAUPLIYRETLZRELQP L8aGtOTHs bRthFhPox| de,

acetate, nNidum¥e® ofipdlfudriSltfibhere&YENad Mayl BbOL WMt gna HRM 8ke,
benzoate, hydrogenphosphate, bisphenol salt or phenol salt of an alkali

earth nét althe poLEtomtFalel A BRRF e i s (d ndiiael daptaredstarnéasgound

i ncl ude bardllgysm%r Qxhdg, pLAL St iR @8hPeraglrst ronti um hydroxi de,
magnesi um hydr oxi de, barium acetate, calcium acetate, strontium acetate,

magnesi um acet at @hebam%mmhmw@m@amékem htt?faﬁtselblﬁt rtenobtmini ar at e,
magnesi um 'H lg@g h&[’%fﬂécﬁxa\%a%‘i@hsg%él % Siddmsal ts and
Sp ts,

magnesi um sa cium sa arium salts, strontium
salts and rmagzwemmartsél peodicplvdh@ podyuerhendi ke us‘létda ad lealbiaseet al

compound of, Alalh £ALNHRY AL COUBLHIG, RS (B ERY ARl A Y Shpvabl y used in

such a“proporti on anount o enen al kal i
earth 30 net2l geantmimpad ( B) tlangataysi(49htlbw passagrs Wi thex 10' 5
equi val ent UIV lent b sed n_1 nmol of

the aromat |a§:b°p|rgff ﬁ%%ﬁ%%l anh Fugf?cé‘?rls]tlca% ies as t28hs80r

ni t r ogen- cadnibeitisng basi ¢ conpound as a catal yst include amoni um
hydr oxi des ! Nogce:ggglng Q:%Zanother aspect of the present invention,
1s there is provided (a) a process for producing a polycarbonate
resin through the melt polycondensation of an aromatic diol
compound and a carbonic acid diester compound, wherein (1)
valves, {(2) gear pumps and (3) flanges used in the production
process have the above structures and characteristic
20 properties.
According to still another aspect of the present
invention, there is provided (b) a process for producing a
polycarbonate resin through the melt polycondensation of an
aromatic diol compound and a carbonic acid diester compound,
25 wherein at least two members out of (1) valves, (2) gear pumps
and (3) flanges used in the production process have the above
structures and characteristic properties.
In this aspect (b), (4) flow passages having the above
structure and characteristic properties may be used.
30 According to a further aspect of the present invention,
there is provided (c) a process for producing a polycarbonate

resin through the melt polycondensation of an aromatic diol

compound and a carbonic acid diester compound, wherein (4) a flow

passage and one member out of (1) valves, (2) gear pumps and (3)



14 having an al kyl, aryl or alkylaryl group such as tetranethyl ammoni um
hydroxide ( Me"NOH ) , tetraethyl anmoni um hydroxide (Et NOH), tetrabutyl
anmoni um hydr oxi de (Bu NOH), benzyltrimnmethyl ammoni um r oxide

(~- CHz(Me), NOH) and 5 hexadecyl trinethyl amoni um hydrgﬁodgmt{eérzm’%ry

am nes such as triethylamne, tributylam ne, dinethyl benzylam ne and
hexadecyl di net hyl am ne; and basic sal #$ such as tetramethyl ammoni um
borohydride (Me"NBH ) ( tetrabutyl amroni um borohydride (Bu NBH ),

tetrabutyl ﬁ%%é@iﬁ%@eﬂw@g& %ﬁ{@%&é%&wgng Ao £ Al V!

amoniumtetr enyl borate ( Bu NBPI e above nitrogen-containing
basi ¢ conpciitt dhangcépEighig pEeRerhiestich a proportion that the amount of

compound shoul d A¢CTEEtaf B8 FLEEL L Mgy LBHRRLEOR Bl sikadhatty 2 X
10-5 to 5 xinkentiegqui thkeeatis paravicigdanlly profereds ¥ob prddudide &b x 10-°

equi val ent based on 1 nol of the ar tic diol compound. .I.n the present
i nvent i %n, Rogﬁsyc %glnl%ﬁi ToRtht §§fl9gg€h‘125legtc %&%@%‘%ﬂsﬁﬁéoﬁrﬁﬁ M4 el enent
of the periffbinatiiableo DicompbuhdadndbkedibdrEicahcsa@ldiestedcomgagial of the

group 14 el enent, of the ;'):eri odic table as disclosed b% JP-A 7-268091 (the
term " JP- AWBErejiegt HEASEP HRAREPGh O ufnd&k & et 5idol { ShegaT )uisse pat ent

applicationf3) fehdes unad(as thewapikiddgd®ldedCQHPOHOp 25a st @dy/St as

desired. The group 14 elenent of the periodic table is silicon, gernmanium
or tin. TheP a0 fdenshei sRoveattrertwzm e qhrerrieshdttl |y pronoted by
usi ng the glkldrviRisal salt of the above nentioned conplex of the group 14
el enent as a pol ycondensation reaction 30 catalyst. Further, an undesired

si de-reaction sudR 58ig Fpasthifd. rads BRefererditdrtdati Igpgthdwo

pol ycondensgid Qj r@RChbbeC8PaRer S IERTE Jls@a8 1 hOovhd eySlad®i 143 ng the
above catal yst. The above pol ycondensati on reaction catalyst iIs 7

Novenber 200RRcESsphéiver §heyabaesl shrugfaires gndpsheraptenkdtithe anount of an
el ement al aql_lgﬁjejrtr{%tsa}l contained in the catalyst should be 1 x 108 to 5 x

10-S equivalent, nore preferably 5 x 10-' to 1 x 10-S equival ent based on 1
mol of 15he ar onaffhe HPbdycarbamiourid. the poasenbnénventtiamlwidtl del ected from

the group consi,Stidad ¢ fdg?\gggfilgérg{ngtggergroup 14 el ements of the periodic
e e

tabl e and oxides of the enents nay used in conjunction with the above
catal yst as requithedteémm { Aronidt o bpdprdensad fo©h asasrd barefn meangr esent

I nvention. an aromatic polycarbonate obtained by the melt

polycondensation of an aromatic diol compound and a carbonic
20 acid diester as essential ingredients in the presence of an
ester exchange catalyst such as one comprising an alkali earth
metal compound, an alkali metal compound or a nitrogen-
containing basic compound.
Illustrative examples of the aromatic diol compound
25 include bis(4-hydroxyphenyl)methane, 2,2-bis(4-
hydroxyphenyl)propane, 2,2-bis(4-hydroxy-3-
methylphenyl)propane, 4,4-bis(4-hydroxyphenyl)heptane,
2,2-bis(4-hydroxy-3,5-dichlorophenyl)propane, 2,2-bis(4-
hydroxy-3,5-dibromophenyl)propane, 1,1-bis(4-
30 hydroxyphenyl)-3,3,5-trimethylcyclohexane, 4,4-(m-
phenylenediisopropylidene)diphenol, bis(4-



A branching reaction which is readily initiated during the pol ycondensation
reaction, the formation of foreign matter in an apparatus during nol ding
and an undesired side-reaction such as a col or dlfferen%vcé‘%'r@) bs 9
effectively 15 suppressed wi thout inpeding the capping rea Sh 8?

term nal and decreasing a pol ycondensation reaction speed by using the
above co-catalyst in a specific proportihon. The co-catalyst is preferably
exi stent in such a proportion that the anmount of the group 14 netal el enent
of 20 the periodic table contained in the co-catalyst should be 0 .1 to 30
mol s based ohvdrgwypienylomxideof bife3 ef ehethlfirogi4kal i netal cont ai ned in

t he pol ycondﬁ?ﬁg&%é old nleca%) %ys&lhg&%%\@eﬁ%al ytie_system has such
an advantage that a po ycondensati on reaction and a“térm nal capping

reacti on 25 danhberqt4 okl ydidwydrbuliypipemint ed by using these catal ysts for
t he pol ycond cli n e ndesired
side-reacti Oﬁ?gg@%&%i@%benﬁg S“%%ﬁ%acf‘%’%%‘tsfﬁ%ﬁ %%d?ygﬁl lg%nsatl on reaction
systemtosa [Low devedroxfhe tsempenhdibuokemishd ha mr—e&ngdmipmearryl ng out an
30 ester exchange, reaction het n.an_ar.omat.i.c |oI d and a carbonic
aci d di estermégﬁf&‘nﬁz e rPd‘ts(geﬁﬁi’éﬁf’é?lﬁmfl)rﬁut &49Pn gﬁ%wp]r esent

i nvention. Anydierpstiel )saifdxany anesetw diker aocepimliiRedd, the-reaction
starts and a_nonohydr oxy conpQ l.;nd f or med the reaction is swiftly 7
November 20021%64 ’éﬁ%’ff@é’ ltﬁé"P@%t’r% AT RYRTeT T4 s t he nost
common that ( afterytdi®Ha@a¢ki Ramp1LEd W athedladbbRIPeE @A aft 50 t0 200C
and a pressure of 40,000 x 10-6 to 13,333 x 10-6 MPa, the reaction

tenper at i e ABCEPEGAiRhemd GIEbanakact APyl SaFPENALEr educed as t he

nol ecul ar web@h{criofoniRaiaeBaheat 8! ‘ﬂW%r@E?ﬂg:dMﬂJﬁatth PIRARGN19 of the
reaction and the reaction’is carried out finally at a tenperaturé of 270 to
350C and a pFésBerates bisd dirhenglprarkenitess dipgteydpearheratidy, it is
preferred tOdEéEﬁyloéﬁrt’}J}Fatr %&bgﬂyﬁtcé&&mét%”p%&éwi@h& 1450 to 220 C and
a pressure of 40 ; 000 x 6to 13,333 x 10-6 MPa vvhenthe vi scosity

aver age nol ecarhpnabe Gird '(M)lléﬁe aq}tﬂ € dilisseat dipkenylpgerbena2t®ds, at a

t enper at yg e 4 pressure of 20,000 x 10-6 to 2 , 000 x
10-6 Npayé\heggr%;ﬁ?gui&fy 3’98 (‘i‘r@d 000 , at a tenperature 15 of 200 to 250C
and a pressure of g t3ey xttl@pelrfeallb@@@(ofwheDWPaemhenVthtsnma@'OO to

6, 000, at a t f 0 ess x 10-6 to
233 % 10- 6 MEATopel et 6560?)}'?%&1%% o&ggga%“ [ 25 by Bend a8l 150 0o
300C and a phedstutamddild’l X ]4008cn/§hemné e@&eﬁhenoworsl e than 20

10, 000. The tdglcg o(filg{ essue use s agso ut e praessg%glltlgr ou ut the
specification ani ess” ot Herw e s A stalin iFer d to the

pol ycar bamdat ¢sophahakic |an:1t1he2 pﬁﬂ&tmttmaneaa&imbcﬁcﬂm acam Iadzifpns are
effectively used as_t 2}] ﬁ’ Esed i{tdthe RLESE Eﬂainc\:/eantl n. OJt 25 of
t hese, amonilitsaf¥s ¢ ed‘a&?(‘f?ﬁ BEY LY 1S %6 tSEPPORTE 22 it Sre %Breferred,
and the abovensakyscni slode sl heazeaeswdpmmMsunhom acid or

t et rabut yl phags | benzenesul fonate and the above salts of

dod
par at ol uenesgrggﬁg‘éggc% g‘saepg{}@t‘?l&saféar%%lﬁiﬂuié: ni um 30

par at ol uenesul f onate aikapar khécal addnpopnafl esé@ths B ehealrgsit sid f @oirc aci d
esters include nethyl benzenesuifonate, ethyl benzenesulfonate but yl
benzenes@? f oﬁﬁ?‘épl‘éct?lh%?é:r?l‘ér‘?@suPFSﬁ’é‘?‘e“at}ﬁTelﬁi‘lrbﬁéﬁf%neg‘ﬁﬁtf%‘?fat e, nethyl

par at ol uenesyl tpaas &.n18iM\k , P34 Bt DldicBganht ONAlA o Rhlkte, Jtd&t\ae@ber 2002
17 parat ol uenesul f onat e, octyl par at ol uenesul f onat e, hen

par at ol uenesbPFeh¥dEidmd henEopitRe. hysFogsn mhosphatey r b%it‘}‘?“‘-b‘h@%ﬁom um
dodecyl benzegesp{lgggﬁtga%ts otf_h%nngikap{qg@ggled The anpunt of the stabilizer
is 0.5 to 50 nots, 5 preferably O. 10 nols, nore preferably 0.8 to 5
mol s based on 1 nofllfstnadiyel ymplz%ﬁ ifh thet allifgtllsme%]t eaprpog@dal kal i

met al cogpou / Al Qﬁgp p{tﬁ{}tm{or carrying
out the ggesgﬂtéllaﬁge%%ﬂi on ?lgdﬁg'?&hgrt?&é%a&l mte(]:I and the present
invention mapRyBeoxdde esb@@m@ucanban@a@ctpqnammm hdoasbeyatem Wien the
bat ch syste se ctaors,ane ra ed. | ries,

agi tator eqtrJrlEL p%g %awang P18t cl)r |csaq"$)s%gl g Orp%%o?ggﬁ %\s?afr%ac%t%or’ and an
agitator wt hldltlhldmsdiaﬂ'lk&téd:l’e i sodden Acetdtre petasdinmagtetate, carry out a

reaction und?ritgifn]:tegc%?:ate sodium nitrate, potassium nitrate, lithium



15 conditions . In this case, it is preferred that both reactors be
connected by a pipe equipped with a valve, the reaction m xture of the
first reactor be transferred to the second reactor wi ty%gaplglep%@(posed to
the outside air, and a reaction be carried out to a desire egree of

pol yneri zation 20 in the second reactor. \Wen the continuous systemis
used, two or nore reactors are general hy connected in series, adjacent
reactors are connected by a pipe equipped with a val ve, equi pnent
conprising a punp for transferring a reaction mxture as 25 required is
used to supph¥t¥rabe napeipming tahge a POARAPYER i Tifke . fliitdiupgpichrte

conti nuousl y uhi b £f1G118ACHOE S5 BRILRYL Ak NEO: LAY s BIes endoLiQpdi ti ons,
and a pol ycarbonate having a desired degree of polynerization is discharged
cont i nuousl ycvanate heodtigasliumegranate 0L Hel Wh @vyare§ai peediumust have a
function to an £l . cti 1,xt val ves
installed i n%gggg{msﬂz’fn’d%&t%esgh@gr Q{X#}ésy;ap%are%dséqu%éagﬁ??%g%aa%’ rol e.

Gear punps, Bbangessisurdteqwppasasajes $zatatansildithing steahrstoehar gi ng t he
reaction m xture nust have an i rtant 7_Novenher 2002 is function to
obtain a hi gi°§uaT; %F%Mdffc%reboﬁg?%ﬁs WL RF R IS ?t’ugllgél%%nduct ed by the
present i nvebbookydiid®s sbaeamiphengltbatatdeppbhyshibphahel ioredeqred, is
changed or is,varried a deteriorat eg_ r oduct gal led 5 "three-di nensionally
crosslinked géfRIvRERey L R fesS? h‘ﬁ‘-‘ CRECRESt BRSEESH™ SR Hohe

i nfluence of 19¥M9&R YehzoawRl, e fdoaRin Hyaabgen phisphatetl herpdeissgemdensati on

pol ynmers_such as pol yet hyl ene terephthal ate. This reduces the quality of
t he obt athedp8rgeen phespbatRd Thiltdeun BEAreyn 1’(5‘°§PBBF%mqlr?°c61’dﬁ"bal

application. s30t§0! ¥EpdtlssikmOBLeRs Ada i SL1iMAkABh1tS &f ividpletcd

resi dence portion of the reaction mxture in the equi pnent. Various studies
have been mafe #Bdecfodidhtselitife PeERERHER SU4S 8R4 hlglh%“‘F ekt odnd
various propggaahs§ihave been made. 15 However, the quality of a

pol ycar bonat € obtai ned by nelt polynerization is still unsatisfactory in
fact. The expressi®e ‘ajkaliceretipBetpdreatpquil pegdtdvR frik@lNrY igs used
her ei n ns .a i of reagt | 1 X1 i ri t he
qual i tyrrgs aapgge%:%%%%fataeé eg:%tgr' oﬁ%%fg%éencgjlgeﬁ;wge% g%?g%%t e('g;"%ﬁag%dct f ormed
at a site whé&hédochengiont isheaurateepbarzorir . diydregenphesplyated xture hardly

occurs is coglighielo] Ldh® JRAERST FhKE WL an BLEAR! E35LE et 8] dence
portion" means “residence portion of the reaction m xture" throughout the
specification. 25 Pslwdggmtiiyedeabopkes iof tthe plégéhteantiemdt@l, when a

pol ycar bonat ¢ _| r oduc n..i.nhd i r (I bj ect of the
present i nve(r?ljto f“g?l&tl% #nrrce};l?uoc{\% b%r’fdh@hgi%%&g%% ] g%ei?ﬁfm ) ngfc\’/:g{;de?' ( 2 ) punps
, (3 ) tbangesoahilufg Hydrddickw.pmagagebur ttiy@iroxdylebebariwn raawe ttadeas

"transfer nmenbers") for_the 3Q transfer of ar tion [ e._ The probl ens
of each of tREIEFAASTET  HesHber §°8?1Fﬂea%?1f%tre'ar %%élﬁgg’f"ﬁ] éclt:érlr%ar%e\/errents of

t he transfer paeiter sitedie: bycallkeufr asenite Nvetntanaium hitbetelescri bed in
detail hereiﬁ%@%&éiuéjﬁié¥§€§¥ calcium salts, barium salts, strontium
salts and magnesium salts of bisphenol A, calcium salts,
25 barium salts, strontium salts and magnesium salts of phenol,
and the like.

The alkali metal compound or alkali earth metal
compound as a catalyst is preferably used in such a proportion
that the amount of an elemental alkali metal or alkali earth

30 metal contained in the catalyst should be 1 x 10™® to 5 x 10°°
equivalent, preferably 5 x 107 to 1 x 10”° equivalent based
on 1 mol of the aromatic diol compound.

Illustrative examples of the nitrogen-containing

basic compound as a catalyst include ammonium hydroxides



7 Novenber 2002 19 In the production of a polycarbonate through a nelt

pol ycondensati on reaction, a ball valve, plug valve or T-shaped gl obe val ve
has been used to stop a flow of a reaction mxture in ,ﬁ#é | F rtion of
a pipe. 5 However, the significance of the influence o? eﬁgg 3g&ﬁpon t he
quality of a polycarbonate product has not been realized in the prior art
and these val ves have been selected fromthe viewpoints of a pressure |oss
generated in the pipe, pressure durability, vacuumresi stance and the
econony of 10 equi pment investment. The present inventors have found in the

course of st Udfivasdort AREYLmAleREMIILad FEUR Fiichbfastpbryratbohat e
product  pr oduggcthnl Vim@y &4 £1a LA HBANGS) MRhedethdl dddoriulUaidEsxMe @ val ve

has a great influence upon the quality 15 of a polycarbonate product and
have conduct edti.N@®hsitat rabydivdsapmonhiem hydraxides (BaNAi.ous val ves. It
seens that the r s ' r.ohl ROt . Db ljzed_in the
producti on op)ezilz gl%%gg%\g%#ate 03113}%“ ?‘ Fgrg%éggaf&qnggﬁ%gﬁﬁdgﬁ hgflgterrperat ure,
pressure and hexadec0troneihybaamandumyldrokider telrdnariicadnes dueh est er

exchange nmet hod., T | ot val of, . rior_art . which have been
found in the acsoﬁfég%ggig?hrgggstqirbéﬂ s}aﬁéﬁﬁbmé.ﬂ%ﬁebxeél%ﬁgmé?eb%\rll(? val ve
(see Fig. 3) hdxadeckilgim8thyldwirne vahdddwis saltts aushractateandteiyia passi ng

fluid can fl ow when the inner f aball.1 is opened in a flow

di rection "a WY HE p?ﬁ?ﬁy‘ggi‘ieﬁm‘ﬁﬁﬁﬁi'gfcegrgﬁ‘dwfs B\WUMs st opped when
the inner spasaodydsiaet (BEMBE]) j ntdtabidtgw dinmeaiumntet@apblbniyhe fluid. 30
It has been found that, in the _val ve_ havi ng t he above structure, when a

flow of 3% eRATAH (HSNEFB. ) anditsfaputyd FetraRhey 1ehe<dtent in the

i nner space g NBPg)ball is cooped up in the inner space 2 and the cooped
and retained reaction mxture is apt to deteriorate and pollute the quality
7 Novenber 2002 20The above nitrogen-containing basic compound is

preferably used in such a proportion that the amount of

ammonium nitrogen atoms contained in the nitrogen-containing

15 basic compound should be 1 x 10™® to 5 x 10™* equivalent, more

preferably 2 x 10 to 5 x 10™* equivalent, particularly

preferably 5 x 10° to 5 x 10™! equivalent based on 1 mol of

the aromatic diol compound.

In the present invention, (a) an alkali metal salt of

20 a complex of the group 14 element of the periodic table or
(b) an alkali metal salt of an oxoacid of the group 14 element
of the periodic table as disclosed by JP-A 7-268091 (the term
“JP-A" as used herein means an "unexamined published Japanese
patent application®) may be used as the alkali metal con;pound

25 catalyst as desired. The group 14 element of the periodic
table is silicon, germanium or tin.

The polycondensation reaction can be quickly and fully
promoted by using the alkali metal salt of the above mentioned
complex of the group 14 element as a polycondensation reaction

30 catalyst. Further, an undesired side-reaction such as a
branching reaction generated during the polycondensation
reaction can be suppressed to a low level by using the above
catalyst.

The above polycondensation reaction catalyst is



of a polycarbonate product intermttently by opening the ball valve. It has
al so been found that as a clearance 4 for noving the valve is interposed
between the ball 1 and a portion 3 opposite to the baly al ve
body, the reaction mxture 5 enters this clearance, re3|ég§aP%P?%ﬁ

cl earance and deteriorates, making the novenent of the valve difficult and
generating highly deteriorated foreignyptter losing flowability (gel) with
the result that a non-negligible quality problemarises in the

pol ycarbonate product. The 10 clearance 4 above and bel ow the ball is shown
in Fig. 3 buPTRECERBLY 49 SMaFBERAE KPP OPoHRADItenamBHRE Af ag nce t he

ball 1 slidegi@uehtalsipellPaekhidcontides iih eROtARLEI st N6 dehe
operation of the valve, the surface of the seat packi ng S is apt to be
)]

chi pped and deketat’ etﬁoﬁ\der]so espyeleat arexe \M-’F@Ifeéah (S durlébl Ity carbon
packing is used gg-s Q‘&u%@élex?@ﬁé‘a}é@i %n’ 19%@@%%@% fat1haYgop S ignif

i cant bad i nfl uence upon the qua a product. (2) exanple of plug
val ve (seé& Ficgmpoundhi s val ve has such a structure as shown in Fig. 4 and

20 is superior to bﬁ%%sel c%e%%tiglg%%ng&%sc e£@%aqﬁpack| ng powders

as it is not seale Jeat pa Ove Ralve, its
mai nt enance iconsasyiag of cescints ofsd¢ha geaﬂm pladclemgtehamog theshorter

service life than_.the, valve body .an i S, no residence ion as there
is no 25 cl e&F 5&88%&&@% %“‘&%‘g‘%f E a V%Jr‘?/"ee"bt(’)sd?aﬁg I—lg% e like the
bal | val ve, a®nghawhion ¥Fith the Wheivet katbalost ofs tdeguieadt iontka xture i s
st opped, .the reactiqn mx%ure IS coopgg Iﬁﬂﬁt he i nner, space 12 of the plug

11 and t A8 cosidgorAanFat Lehdpaddan tRFeEeE LPXBRELPR- deteri orat e.

30 Further, to nove dh@chahyereddia ol wagidhl iBusadieytininedtabtairidye plug is
lifted to forma clearance (the plug itself is noved in a direction of the
handl e of thdhfaP@dycPRdenFatiop r‘?@ﬁtéﬁn’btt‘ﬁ fqrpatjpnneE ofeeeign

net al -t 0- met ylat$@@! KA%ahSabdLotRd du@ing d8PaDE) VRN ahhendasyedody 13 and
t he plug 7 Novenber 2002 21 11. By this operation, a space 14 which the

reaction m xtihie-ERAELAON SYDY AE P ORIt HETSNGE S PEcREERCE el ug and

the react1|50n éﬁpg)trléfsge&eﬁiéh&gt | ihgedihigP@hbki 88pp fPRleakRidRISF I Hr at e.
Furt her, ifficult to maintain a vacuum5 at nosphere in the val ve

when the vaI verndngdyand deereasing gnPaixeerdensaiogpreacblienmpraad air
outside the 3l vgiagdefet 86608 &l &Mza‘i&bgaihO&"sﬂ&.ftlge%)fi‘yﬁ@f@idrpn of the

operation of lifting this plug is difficult. The present inventors have
conducted studi es Bhetfe-docalvsictigr erafierathky #etietesti n pfuerdties of a

val ve Tor | Miond: blie A0 YRPLANLES Otnk Nyl 94 iday2BUfLLL eent ] y

obtaining a rarely produces a & i or ate product and has
excel | ent20qudihiet ypelrm0dnc| halibe rqcaitapmsdese the qur-catelngt aslpoidd debonate .

oo o bl B JENSLL WL aten [1Rb1 3 UGl (WP chl e RAIKERS 0 1 o

rarely pr oduces eriorate nmer can be tai ned by
usi ng the foldedwilngontdimed in the polycondensation reaction catalyst.

The above catalytic system has such an advantage that
a polycondensation reaction and a terminal capping reaction
25 can be quickly and fully promoted by using these catalysts
for the polycondensation reaction. It can also suppress an
undesired side-reaction such as a branching reaction in the
polycondensation reaction system to a low level.
The temperature and the pressure for carrying out an
30 ester exchange reaction between an aromatic diol compound
and a carbonic acid diester compound are not particularly
limited in the present invention. Any temperature and any
pressure are acceptable if the reaction starts and a

monohydroxy compound formed by the reaction i1s swiftly



That is, according to the present invention, there is provided a process
for producing a polycarbonate resin 20 through the melt poI ycondensati on of
an aromatic diol conpound and a carbonic acid diester g 2d\é‘fzrel n (1)
val ves having the follow ng structure and perfornmance are use

production process. ( 1 ) valve; Y-shaped gl obe val ve which has
substantially no 25 | eakage under a vacyum pressure of 40,000 x 10-6 MPa or
| ess, and whose liquid contact portion is nmade froma material having
corrosion resistance agai nst a nonohydroxy conpound formed by a reaction
bet ween t he dietwaredcfae®l thaFsagitdonnsveirm calpvayer aditd 18 Ebe erogonpound.

30 A detai | e QRGN ERLE OThArS SRS GQURRE LY O vsecrar%dtmaapea%yﬁ%yﬁeeea' n the

val ve of the present invention, the expression "substanti al kage
under a vacuwpf pbestar0EfC mdoeowea@re WEa48r 00@95'10e&ns 18 W38 3 the

| eakage of gag-f ngip thg, rZaNi’Y ermp%?‘g%hl%g Pyt s de s LG %ﬁ' ve is 120 x

10-6 MPal/h or |ess ‘based on € inner capacity o £he val ve
when t he 6l tmmitce:macpum;degqsers cn‘edmlcedva‘sv'ehé gndlIxcBilarl@e SghPaof Wth this

nmet hod for url ng th eaka the 5 asur nt _may not be easy
because the i n gﬁﬁ%lg?frgf's?‘ﬁe "?lgntléetp&o)cgggf?g ogﬁ’[&nfga%‘é’scé‘ when a
hel i um | eak ta#st ths ekd tiath Qutcﬁr&dlBBtXfﬂx{&JﬁyNEa a &e}ﬁpé@aéuf@@fs or less
can be used instead., The neasurenent nmethod is_as, a. gas | eakage

measur ement rfeth&8 180 héntkaskretitie 8f 1 ¥ egkaﬂea(ﬂr J&SSis MBS i ed out

by sucking gaspddigidaitie yalltsepwfarﬂ@d:mmauﬁ? @t rddueBatbeoRrassur e
inside the value to 13.3 x 10-6 MPa, stopping suction and confirm ng after

one hour 1Phatd tREPEFRLETS ©f hEP Lo 2RE’ Q/Q"lfi‘eal%relsd’\}ﬂé"te *h49-208red® er ni ned

pressure. Whedp ke 333 gapaci ﬁyaosflhérhﬂzh\éakﬂiﬁcas§t% A\}érta%r1mt)QEc§I§-frple t he
val ue stands the test the pressure inside the value is |ower than 133 x

10- 6 MPa one Yid@htaf(ME) pheasRRtycarbonrataeisab AU 3 -P80st dhprd. b.

helium | eak t&€flperature of 180 to 240°C and a pressure of 20,000 x 10°°
to 2,000 x 10°°* MPa when Mv is 2,000 to 4,000, at a temperature
15 of 200 to 250°C and a pressure of 13,333 x 10°° to 1,333 x
¢ MPa when Mv is 4,000 to 6,000, at a temperature of 220
to 280°C and a pressure of 4,000 x 10°° to 133 x 10"°* MPa when
Mv is 6,000 to 10,000, and at a temperature of 250 to 300°C
and a pressure of 133 x 10°° MPa or less when Mv is more than
20 10,000. The unit of pressure used is absolute pressure
throughout the specification unless otherwise stated.

A stabilizer may be added to the polycarbonate obtained
in the present invention. Known stabilizers are effectively
used as the stabilizer used in the present invention. Out

25 of these, ammonium salts and phosphonium salts of sulfonic
acid are preferred, and the above salts of
dodecylbenzenesulfonic acid such as tetrabutylphosphonium
dodecylbenzenesulfonate and the above salts of
paratoluenesulfonic acids such as tetrabutyl ammonium

30 paratoluenesulfonate are particularly preferred. Preferred
sulfonic acid esters include methyl benzenesulfonate, ethyl
benzenesulfonate, butyl benzenesulfonate, octyl
benzenesulfonate, phenyl benzenesulfonate, methyl

paratoluenesulfonate, ethyl paratoluenesulfonate, butyl



20 Gas inside the value is sucked by a vacuum punp to reduce the pressure
inside the value to 0.133 x 10-6 MPa or less, a heliumleak detector is
connected to the value and the vacuum punp, the val ue 4 ith a bag
whil e suction by the vacuum punp is continued, heli um-’igoﬁ%%'e?or?tyo t he
inside 25 of bag fromthe outside, and the | eakage of heliuminto the
i nside of the value is neasured by the . helium | eak detector. If the |eakage
of the detected heliumis 3 x 10-5 ACC'S or |less, the value stands test.
The DLMs- TP3E of Nippon Shinku Gjutsu Co., Ltd. may be used as the helium
| eak det ect oParago AT S weana tgt.noctyécPabithlUendisgdfenabevobhgnylat 1 atm
and normal t e fihel i r j b ln;ﬁ t he
val ve is des?’r%ggl&?%%[g?/?ln%%eaééa %‘quggald%é i?ﬁ%g%tﬂ}e&ygﬁtgl eabal ,
especi al | y ophgephenienidigledyd begactesulfohatey éabdre 20B2 pRefdrated.
deteriorates the rgaction m xture and has. a si.gnificant_bad jinfluence upon
the quality of a po €f/ca Qouo“nr@atoé]E 5§8dﬁg?t?%znecre lt%h((a)'\g;a (\)/esﬁa oL relativel y
conpl ex sbrugireferhhay 0.5 g OandIey,abde: peefeérdhl0Ch tai § measidasent ers t he
valve. 5 Since the reg&lthi on mxture .S OXi dege]ére as.soon _as it is exposed to
rEhy

oxygen, it i LP%cOedt dPredRe &Y Hdd ot Fi2 gPeETFVPT LFaRiHSalHe quality

of the pol ycatdranatempdedefaidor alks1i npartianie thQ RoRYEBAAL he reaction
m xture from bei ng_exposed to oxygen contained in the air and it is 10

desired to i nproveF@tIRTYH: ARESAZRYIPY QU thHfePHPSERE pBYERBIPHESTINE val ve in

98 vol % or My=8-tabulhi1pdgnigbiRsRh&lEprésedenyéh VorPhay be MHAasRH
i nvention, the expression "liquid contact portion is made froma materi al

havi ng c&Pr oSUSnip ek Psitghcer £PN SRS nBFOIRfr oWYeR dhSobAECh GT¥fE®™5 by a

react i on bet ueeqsbe AiPFBhLEoFL Ured QUROLAIL R BANhDEL SRTROBLES 8E] Gufll ester

conpound” neans that any material is acceptable as the material of the

liquid contacgifeterosaitrned ¢déd Aaciidtigdiatorhds fuansk fon Bie thigratal ve and
does not Substte%%ttbil','A/mfaasaogiﬁeo@t911!&@1@&999@&%11 g ddi BSE e 20 the

val ve. A seat portion of the valve 1s preferably made fromstellite such as
STELLI TE FACEfgoaddreaeteom| e dagdy pytpaecfercibion waderf dbfiferentn| ess st eel

such s §S304 SUSI0EL. SUSADCQSUSTICL, pSUPBAL.a BRI Ak IGSL or

SCS19, specifie y maferial "is acceptable as e material of
t he gl and padieé egnnected Has ar edpe reghizesld vthrop@adivieesthéogreaddmpl e, a

coi | packing u&rx%%%}éegfby k%’%s‘?%eﬁ%@%ﬁtgé’trgaq}rs%%%rtaldbgg Sf:he second
pol yt etraf | uoroethyl ene ??3 i bers, aramde fibers or
reactor without being exposed to the outside air, and a
reaction be carried out to a desired degree of polymerization

20 in the second reactor.

When the continuous system is used, two or more reactors
are generally connected in series, adjacent reactors are
connected by a pipe equipped with a valve, equipment
comprising a pump for transferring a reaction mixture as

25 required is used to supply raw materials and a catalyst to
the first reactor continuously while the reactors are
maintained under different conditions, and a polycarbonate
having a desired degree of polymerization is discharged
continuously from the final reactor.

30 The above equipment must have a function to stop or
branch a flow of the reaction mixture and valves installed
in vessels and pipes for this purpose play an important role.

Gear pumps, flanges and flow passages for transferring

or discharging the reaction mixture must have an important



expanded graphite yarn into a predeterm ned shape with a 30 rectangul ar
cross section or the like and inpregnating with PTFE, graphite or

| ubricating oil and/or a packing nolded into a ring fo vvlth aﬁg haped
cross section are/is preferably used. 7 Novenber 200 Xeﬂ?fl" ?%rlal IS
acceptable as the material of a gasket if it has required sealing
properties during the use of the valve. A spiral wound gasket prepared by
placing a filler such as asbestos, |nor1§an| c paper, expanded graphite or
PTFE 5 upon a netal hoop having a V-shaped cross section and spirally

wi ndi ng t he lFanchabe tmdﬁrtatnensi hlighquaEiEY aiﬁlyydmdnata t he present

i nvention, the Y-s aed ve 1S wn_in 6 that a pipe
and the stem of the" ga %Sﬁ?#b‘h@&ﬁ“ g ‘?ﬁg%lh Qﬁe&erﬂtelﬁ'tve‘?nt\?r%en t he
valve is 10 apened, bédste 4| Gatmare polydarwbrsitse Rsacblove@f asreaction
m xture in the pi as much as possi bl e. Thet_r&esent i nventors have paid

i pe
attention tocé‘agﬂﬁﬁeoﬁﬁﬁ/eva&%r%dvél geteRiere BEodResy htLefinf | uence upon

the qual ity ofh@eROhYREHPANANA yPCREYE T inkEd HAWEY &fhenl Rtardeshaped gl obe
val ve of the prior art whose stemis noved in a direction perpendicular to

a flow passad@nrdrtife heafethigitonvxthraahntie Jﬂtf-r]t“%ﬁ’@ 86t PEYIPOIris of the
val ve, the prc%%@zgt@iyt@ﬁmﬁ@acttédonumwr@tﬁ@élwl%ohﬁehpstf@me bal | valve

and plug valve and a residence portion 20 in the clearance 1s slightly
i nproved. Si medympss Budhgedrglvbehvdanee thasphtiedlatst r Thiarreedseshown in

Fig. 5 1t hagg ﬂlﬁiﬁfcffai?ﬁ‘é!' oBgad Ja&‘bg%cgi: €d ah?%@u&%é%e%%iguf em 31 at

the end of the s rge resi dence space orne e disk
32, the Alactirobleinxinreptiicalhiappldsatidace 25 space 33 becones a residence

portion which rar e.{.g squQr%l ¥E§st;££§pb'1f@§nl uggg% QLR?I &Lt?%vt%f Saf‘%‘iva (aan upper

portion of the resi dence space Vé and the
pl ug val ve, tesideoss madiﬂomnoﬁftnd]eead:bmmassrageel in tthe &'@H&Bﬂerst gr eatly
changed by t existe

changes B NargihLFASE Sy Rind et o ORISR B e
"c". Ther ef orpertibnhias theen‘eactor and various proposals have been made.

15 However, the quality of a polycarbonate obtained by melt
polymerization is still unsatisfactory in fact.

The expression "residence portion of the reaction
mixture” as used herein means a portion of the reaction
mixture which deteriorates the quality of a polycarbonate

20 product because a deteriorated product formed at a site where
the continuous replacement of the reaction mixture hardly
occurs is contained in the reaction mixture. The expression
"residence portion” means “residence portion of the reaction
mixture” throughout the specification.

25 As described above, 1n the present invention, when a
polycarbonate is produced by an industrial process, it is
an object of the present invention to improve and change each
of (1) valves, (2) pumps, (3) flanges and (4) flow passages
(they may be referred to as "transfer members®) for the

30 transfer of a reaction mixture. The problems of each of the
transfer members of the prior art and the improvements of
the transfer members made by the present invention will be
described in detail hereinafter.

(1) valve;



found that the T-shaped gl obe valve has such a problemthat the flowis

di sturbed, thereby producing a great pressure |loss, and that this problem
becones nore serious as the 7 Novenber 2002 25 vi scoﬂélt\v/ o& t%:io | uid
increases. In contrast to this, in the Y-shaped gl obe VaPVEMERLON'G n Fig.

6, a disk 42 is provided at the end of a stem 41 which is arranged at an
angle to a flow direction of a reactiori 5 mxture, af low of the passing
fluid showmn by an arrow "d" is stopped By contact between the disk 42 and a
seat 43 provided in a fluid passing portion, the stem41l and the disk 42
are noved in the dir ddtel prodiichibant ea obllyrarbonang timodwnd ened tin a

certain di rect_iLi%] éhe fl.ow of thgagassi ng flui.d 10 ihown P‘?/ethe arrow ' d"
‘ e

is resumed, Pfe VOt Aol srﬁggg baéhl? ndL e V&SRS Y2 difced by the

novi ng stem fishmskdiyikbd ZadvetHdssbpen nkeditees this hurlvance aafeddid olnl ow of

the reaction mxture is snaller than that of an ordinary T-shaped gl obe
val ve, and a"pFERkurd %S riaslgéﬁan’r%%'h cffgé" A4 passes 15 through this

portion, shereby tiwdwrirgi fiedsigact i @nds st whe haslweide o€£harGcR3 vef goi ng
into the flow of the reaction mxture incidentally and the residence

portion (porBPSR ERE rBIdidi R BoPPhECITRRAMA S BrgdEcy has ngb\ieasy t he

space 45 for pedi bebd nd tHepdi sk drt sA@lthesENRIBIY Bavd beBaSNRRITZ0 found
that this Y-shaped gl obe valve is suitable as a valve for stopping the

pol ycar bonat EFonide YiRWRAINS RS BURLIHIR LaFf gancrréakddetbnddirea vacuum
pressure of 40000 dfl-dhiYHRyOr vhESEm AL idtindeddhd ROt AR LigON 18

made froma nmaterial having corrosion 25 resistance agal nst a nmonohydr oxy
conpoundl®or pedipyent rinusstaentet ween the aromatic di ol conpound and the

carboni ¢ acid di esfgr fp&%%%”%vieﬁté‘%at%ﬁ@ f\églli’liﬂf Eﬁdtxgé‘aéo&%% %@l ve can

stand long-tinme use o year or nore produce good results 1 n the
mai nt enance etudhes puathe¢ ympirogepehy e bhaavali@ypeHduptlysarbaatiece f or

produci ng a b r n, | S. Y- p l.qbe val ve, it
has been r evgg%é‘gg% h‘g’{]o?&u\?ﬁ?e&:%&ﬁéﬁvg ‘\E'/}%Pies}h%}lualtnl% 6“%5?1‘%, &ga%otﬁlenegl igible
resi dence postrootuesmifng bElvathashe gliesit (sfivends upenFtige gualixyd t he

ef fect ofredychng, & residence pohlLON.os F NOVENDEL 2002, 20, MRy, pe
unsati sfactory fo e queﬂl y 5P prod%ctf according to THESSE condi tions
of the val vessudheasor etipersatrucenrbsoof various valves.

It seems that the reason why this problem has not been
realized in the production of a polycarbonate by an
interfacial method is that temperature, pressure and other

20 conditions are much milder than those of the ester exchange
method.

The problems of the valve of the prior art which have
been found in the course of studies are as follows.

(1) example of ball valve (see Fig. 3)

25 In Fig. 3, a ball valve has such a structure that a
passing fluid can flow when the inner space 2 of a ball 1
is opened in a flow direction "a"™ of the fluid as shown in
Fig. 3 and its flow is stopped when the inner space 2 is not
opened in the flow direction “"a" of the fluid.

30 It has been found that, in the valve having the above
structure, when a flow of a reaction mixture is stopped. the
reaction mixture existent in the inner space 2 of the ball
is cooped up in the inner space 2 and the cooped and retained

reactionmixture is apt to deteriorate and pollute the quality



rate and viscosity as a device for producing a polycarbonate. Especially in
a larger valve, this residence portion causes 5 greater bad influence upon
the quality of a product. The residence portion formed,_.jn %Qﬁ§% val ves
causes the deterioration of a polycarbonate such as co?&kﬁ? r 2002
crosslinking or gelation and may exert a non-negligible influence upon
product quality. This is an especially }@ serious problemto be solved for
a polycarbonate which a.s liable to reside and deteriorate in the residence
portion. The present inventors have tackled with the further inprovenent of
t he Y-shaped @fl alkelyghvbonatepghdychudinderan tthatby wal areh iagdt irabeliound

that a Y- shanagdl.obe, yakve NANLO9 cl8nht0ld QW10 LRAL U £5: (B0, 89! Ve the
above probl ens conpl etely. pre erred exanpl e of the valve 0o { fie pr esent
i nvention is @wowalve Esginterpdsedekeatpeenstiemvpald Fignd A ipprotdoe an

enbodi nent of the .present i.nventi and.it .should 20 be, under stood t hat
t he present iOrRPé)rﬁ]‘&gng? ézhﬁo . eli %°%2%“%9’a%ﬁ?sb°ﬁygu‘9é‘? TEACH Y m?f&Pﬁ? erence

nuneral 535 dentteass ahial ¢kehnsiyce Thiesidelsveénbedy Sledamamevemad with a

heat i ng nediu(y%ﬁgket 52 therearound. A reactiopn mxture inlet port 54 is

gt p
provi ded 25 & d-oFAkesr THEGubRE APVEBEPt A 53¢ ol vised Va1 loBYd51 and a
reaction m xtgdrfer@ittingt hRghly 5@ t &rivrtiededoabifhonot tey 193dngA Stem 56 is
provided in a center portion of the valve bod¥ 51 and can be slid
vertical ly byt ty@bddilty A9pdhdvetisgtRghinesult thateq mp-iiaddigigiland packi ng

57. A flow ofgqarfiley §radBibm §His&d f1iharR 301984rPORitOHAfaddte Shigdn 56
contacts a seat 60. osing the valve indicates this state and is shown by

a solid Hi%e §¥eanagcers peuvsindebelew |theopahlnks ihewpalyEFindidcheks t he

opposi te statg gidolsiTAEr Hind sRALKSIE thidhe &f the%al 1TheSi\fﬁJeV§h%S fully
opened to flow a reaction 7 Novenber 2002 27 m xture. The val ve body 51

is made frombhad dberddesr pver oy sheet packing 5 while it contacts it
during the operation of the valve, the surface of the seat

packing 5 is apt to be chipped and generate powders.

15 Particularly when a heat durability carbon packing is used
as the seat packing 5, generated powders have a significant
bad influence upon the quality of a product.

(2) example of plug valve (see Fig. 4)
This valve has such a structure as shown in Fig. 4 and

20 1is superior to a ball valve because it does not generate
packing powders as it is not sealed with a seat packing unlike
the above ball valve, its maintenance is easy as it does not
use a seat packing having a shorter service life than the
valve body and there is no residence portion as there is no

25 clearance between a plug 11 and a valve body 13. However,
like the ball valve, as shown in Fig. 4, when the flow of
the reaction mixture is stopped, the reaction mixture is
cooped in the inner space 12 of the plug 11 and the cooped
and retained reaction mixture is liable to deteriorate.

30 Further, to move the valve, the plug 11 must be turned after
the plug is lifted to form a.clearance (the plug itself is
moved in a direction of the handle of the valve, that is,
direction "b" in Fig. 4) because metal-to-metal sealing is

effected for a gap between the valve body 13 and the plug



resistant material and the stem56 is also made fromthe sane material .
Since they are nmade fromthe sane nmaterial, even 5 if the terrperatures of

t he val ve body 51 and the stem 56 rise, the clearance ﬁ%\/}@ﬁge;w

mai ntai ned at a fixed value, rarely becones |arger than a desrghed val ue or
suppresses contact between them because the coefficient of thernal

expansi on of the valve body 51 and the%?| em 56 are the sane. 10 This is
preferred fromthe view point of reduci % t he residence portion. The seat
60 is made fromthe above sealing material such as STELLI TE FACE#6 to
prevent the ddi.zuBe thfist dypenat iom badypase bhdhtihb tdteene &6t andmiptenabl e

seal i ng propertlesto er talnedf time. actors a
connect ed by a ﬁrﬁel%n(f t'mng1 ) dltgleg%ﬁé?a rf;alcﬁs f’L%Ih P PRE %ﬁ‘ e In

Fig. 7, the neagiftion mixture ré&mu@rﬂn HAiangot titor eiactapan tai Xt ure outl et
port 55 are butt weld tt welded joint) to the pipe, In Fig. 7,

ref erence not%§t5e 5r’r°§ﬂgﬁen W e %Eagcst ﬁ}f?ﬁu]rﬁ i}touﬁ%’?'i"ﬁ?]e’{ ap?ﬁg‘f“‘é’ﬁd 55 the
reaction mi xtdthdspukketieht valie WRERtYeBaNGe 18alovieldl, Sty FaRgeI®nt is
very common, and the reaction mxture inlet port and the reaction m xture

outl et port rMExTYEe; Ast ipRYe| te cpddate adrr BEEFEIR Hheco@divBgaRd t he act ual
instal | ation §1368ordPe Hifok £kt Qh&ttﬁéeadt%m%lﬁﬁgh'cﬁdtl?@BPEPHP&'@Ay from
the reaction mxture inléet port 54 by the valve thus constituted. Wen the
val ve is operffd lifféngesbisoplwd xdurdfifdcygilécharged to the outside of the
system from the reaghigpeflad Uifditil:8 nROB! comaudiiah Sillasual ¥ b Cl osed.
the reaction mxture is 30 shut and does not flow to the reaction

m xture At | ettpyeturgsandhehabavieeisdtigpedopebbey v e ayadyedEny to the
present inve c I r tion
Do o tho! o pRyIRs, e dp8yd %Q’?’éﬁoggé’%é&g%?ééﬁ’gai Pl EREIRRE DA 100 26
t he di sk becagmiintingas polyrek mlqme:a@ndyobr@@'ec@it emdart@raopatedon into
whi ch t he st n t t ng t a

substanti al | ﬂqﬁ%éga%@& i cknecs?geie he '%i fr)tgyé}?lo%n %g(%/u;ésu éﬁ??%ﬁy t he
sane t hi cknes&r progawbtng laapolheaxttm:taltreesslmfa tésukt etrheyp raml feund han t hat

of the p t|o int i ste |s |ns rt t he vaIv body

clearanc req areaq'f%%?‘ tqr%’éhq(%gn?? GHhee % 7Y lecq%/é: rel%c?dry UrRE 'élh‘%/ference
bet ween t he m&tferrlﬁlraltreaepsraffudmefsﬁterrpanylnéﬂﬂeanmbbdaaﬁmeiy afifdie
portion into v¥1n he 10 stfmls inserted of the valve body is preferably
set to 2 nm or™9 °Tﬁ89d?"? ¥fence is nore preferably 1 mmor less, nuch
nmore preferably O. Ehafn:per laessralhg v @as peeddraniafeh iborporthegs it o which
the stemis inserted of the val ve bod is desiraply t15 % of the cross 15
Section of o TS AHPERGRE ot €h RIRAU-3R8: Aoho HIATHDHEORESOR ¢ he

t ubul ar rmurtlmdl@hsuaerﬂéittb@mwm!ﬁr&&mhowo&nt&aﬁmraa;a@t a@s1m xture. It
is nore desirably the same as the inner dianmeter of the tubul ar {)ortlon

Fig. 8, a spft¥Wrdhanim %%&Fha‘&b‘FMWf GeBPYNdo WRETRER th) di sturb
the flow |ineyDfvesh@akngi 8fe ' €CEdWAhg structure and performance are

used in the production process.

(1) valve; Y-shaped globe valve which has substantially no
25 leakage under a vacuum pressure of 40,000 x 10°° MPa or less,
and whose liquid contact portion is made from a material
having corrosion resistance against a monohydroxy compound
formed by a reaction between the aromatic diol compound and
the carbonic acid diester compound.
30 A detailed description is subsequently given of the
above valve.
In the valve of the present invention, the expression
“"substantially no leakage under a vacuum pressure of 40,000

x 10° MPa or less” means that the leakage of gas from the



m xture is provided at the end of the stem 56. An end of the spacer 62 is
snoot hly connected to a portion 59 on a downstream side of the spacer 62,
which is the inner surface of an upper portion of a tubylar porti 25 53,
when the valve is fully opened and the fluid flows in ggﬁWFgﬁ?fgﬂﬁpe" of
Fig. 8. That is, the end of the spacer 62 which is the end portion of the
stem of the Y-shaped gl obe val ve and t@g i nner surface of the upper portion
of the tubular portion of the valve havé a curved surface so that they can
30 forma snooth curved surface when the valve is opened. The curved
surface is shotaifly ef trhekerlienks i ROixgl08. MER hkfh mundeabsbasedFiop 8
signify the sa e fs.as _th of, Fig.. .5, th resent. invention, for
exanpl e, theﬁsggg%%%%gphefjfﬁ%éﬁéé?c 5%?92 ?é%%F8¢§E§h%§F b %fﬂﬁi?rxntion
of the stem Séctomfdegree syfoathle valvedisurd atex riax® tMPadi sturb the fl ow of
the reaction m xture. e formatjon of this snmpoth curved surface reduces
the residence por 'tj‘?'bﬂ‘ &Ffﬁd‘fﬁt%ds?ﬁfqur‘?gqutrﬁélgpﬁb%qt?ﬁg?ﬂ% 9 879 8% nuch as
possi bl e andmeaBupew¥entmdshacteber easat Bebpde/ e Waheh capiserty et he

resi dence portion which still exists in the $resent i nvention fromfl ow ng

into the flofP8Va4e +F °@ 5P the LOrBUISeRS$1 BRPB2 babklym drgk trSd V- shaped

gl obe val ve sho¥@irifediogt 4t 0AS3NR1AWUPal03 & F0rUEEE) S orhBbs PIQW des a
snooth curved surface so as not to disturb the flow of the reaction m xture

when it is f&f ysegehrsteathrer En6rBeas RS EFLENPAVERIIDETHOMS-in Fig. 8

has been accgnplis NG OhebBErShsePRIthddf @ new fact that this
structure is one of the causes of deteriorating the 15 quality of a

pol ycar bdfat e pr odtiee mepsarewgpsat die fleakadP onf ofas Asscambird ovdr ved
surface” as wsed,oeied %ﬁgﬂ%%@%%@ﬂéﬁﬂ&ﬂyoﬁ @amggﬂghﬁé | de g0t h

curved surfacé. For exa , the“dianeter e spacer 62 is
made a |ittl| dhenpreéssurdgimside dhanvadue 2 df3.Bha $0EnMBS, taromadnioze

erfect cont . ETR is
EI osed. Ther %ﬁ %rt gsﬁﬁgn%%xﬁgr\ﬁ‘éﬁ?e&&se C o%sgg?]?%ﬂtg(t)qg‘.e\ém%%ss%gcl\e@éé is forned
bet ween t he gpeceal@? isndlovée thalnve poete termih®depfeoysmate.onWindn &hgent | e

curved surface" in the_present inventi onprehends 25 a gase ere the
snoot h c3%vegggﬁff‘lé%eo%etc%ené’s%lﬁgr flsy d?is?%%ﬁﬁ rﬁto}us%x%?p?ﬁé %eagéa%.
Further, a cls¢éandackhe seseqtihe goesastwweeing e $henvahge tikelowdw ehlandy f or

the stemto sll3'Lh;de }rdls e strLH:J urref%rt e \g%lc €. Iéf S, ‘l;genunflound that the
HB1in §0°?aeno ed 81 § ig. ‘7uanc§’u15‘|pg. 8 )

provi sion of "a by notati on
havi ng excel lientthppéddurability and corrosion resistance a.n this portion
is nore effective so that the stemcan slide substantially in contact with
the inner su?’f‘ace BPLIHR 1695 £§STThis can effectively prevent a retained
product @b the fl ucds ihentde theNaMaiEhed sd0REd 89 a vacuum pump to reduce

the pressure inside the value to 0.133 x 10°° MPa or less,

ahelium leak detector is connected to the value and the vacuum

pump, the value is covered with a bag while suction by the

vacuum pump is continued, helium is blown into the inside

25 of bag from the outside, and the leakage of helium into the

inside of the value is measured by the helium leak detector.

If the leakage of the detected helium is 3 x 10° ACC/S or

less, the value stands test. The DLMS-TP3E of Nippon Shinku

Gijutsu Co., Ltd. may be used as the helium leak detector.

30 ACC/S means atm*cc/sec which indicates a volume at 1

atm. and normal temperature as the leakage of helium per unit
sec.

Thus, the valve is desired to have no leakage because

it is the outside air, especially oxygen entering the reactor



flowing into the reaction m xture, which can take place in the clearance as
well. A preferred exanple of the Oring used for this purpose is an Oring
made froma perfluoro elastonmer (for exanple, Kalrez o; Du Pont &)W

El astoners.) 5 Preferably, the Y-shaped gl obe val ve of Nﬁ@e'ﬁ\%&% 2
invention is uniformy heated by a heating nediumjacket, electric heater
or the like. In the case of a heating ?édi um jacket, to integrate the
heati ng medi um jacket with the val ve bédy as shown in Fig. 5is nore
preferred than to cover the 10 Y-shaped gl obe val ve of the present

i nventi on w tthathie tiegdioragesedicunepatket mikdnre rmdvhesveos ignoficeantf orm
heati ng. We he Y:shaped gl ope val ve of the present invention is
relatively | graée”ll%{lusefnzcge, U‘lpt%ni gh%r% \eirlrtgdo%oa ﬁ’?ool\xcgg%gn%é?f?]:eo%‘fcatt'e in the
heat i ng nmedi Sinpackied valvieohkRcd aaseattilve l1guotrepldb safrutheré| thvapaissages of

a heating nmediumso as 1o uni f,orm¥ heat . t he Y-shap(reqd gl gbe val ve of the
'y £fon!

present i nvefAffof. PP e RAFIWVE of SPRB P esetitith & he e R f ace

roughnesssof the isigie polet ireAcoiod M dtudel @sCori@tdedpast 566niSs preef erably
10 pmor less. This surface roughness is 10 20 umor | ess, preferably 3.3
dun or |ess A $EMEDEOrRHBECIEoHE dfarplered RE 48 RHigrésRtackP sy on i s

finished witigraabuff rOiudB0P 9 HOLE:tPISE AKE A RaEBshatdan that of a

standard sanple and is free frompin holes, circular fine streaks,
scrat ches, | @herefiP¥e eridndées 1@per tnpltes Prepert prher &eapton asixthierd j qui d

contact portieaguhas: fu SLAER £0UKYIRASOLedifed ThOtnd 6T bAlal £ T Of Rmax.

That is, it is finished with a buf #300 or nore, or subjected to

fini shi n§0sudksasefdin Approvperigtiighsheng,andpprag, thd ghaddmantign cheni cal
polishing or el eRLr QL¥4d € PYd SR1R901! Rotd P 30,41 | oh, Rmax was
measured in gccgr a{r;l)%:e‘t’wi trEQJJI 2}88 685 1%%2.0 In t%}?eatg\?al Seﬂéc{)%%fg@pr esent

i nvention, the termn"theavadive alfi the wreseniséuvartidm Gbeansxpirss itome

ai rtight ness .gg e iklity_.o € e i n required
7 Novenber 208%3?&5?&'{?%%%%?%0% sp‘i‘%é%ufr%&dd\ér é“%rtfg'lr%ggﬁéﬁn operati on
even when theostpehgt refisthacratgaimdt at mandhghrdxenpenpbund fiomeres | ower

than a vaLue, gl .ngLiml, § eTRSLALI £n8nd, 80, P Rl A dgss not e in i ts
use even Wwhen“the varve recei ves ofce such as e thermal expanhsi on of
its material cavbhenia poid ciebapatconpynddneads thwet hegtmaltisabil iitsy

tenperature of the equi t 1s preferabl et tqQ a range of 150 to 350 C
according o EEBERRT A0 EJIT SHsOr e AR HERE Ty REFF 9% 1°
tenperature iis Hbgbhefiot hinipairOChet BandOismier itdle vallée naiddodd gy ocessi ng

becormes difficult, the obtained valve becones expensiye w de cl earance
must be for nﬁb‘gﬁﬁ?%bﬂl}%e‘l eoF“Fﬂetl\‘/%\lRfé’d[“ﬁeBP#%%t‘g“? HES ffl uence of

the therpal expanaled. ofa khatnpdetic oEOBRE Falved st peevataely atidiet he
resi dence and deterioration 15 of the reactiﬁg?6 m xture in this_portion

readi |y occufTaPs3tRAahtt 46835 STRLLTIRE; [RCRe erd thf Va1¥P R prfesent

i nvention preferably made from stainless steel such as SUS304, SUS304L,
SUS316, SUS316L, SUS630, SCS13, SCS1l4, SCS16 or SCS19,
specified by JIS.

25 Any material is acceptable as the material of the gland
packing if it has required sealing properties. For example,
a colil packing prepared by knitting asbestos, carbon fibers,
polytetrafluorcethylene (PTFE) fibers, aramide fibers or
expénded graphite yarn into a predetermined shape with a

30 rectangular cross section or the like and impregnating with
PTFE, graphite or lubricating oil and/or a packing molded
into a ring form with a V-shaped cross section are/is

preferably used.



preferably has a pressure durability of 0. 1 MPa or nore. The expression
"pressure durability of 0.1 MPa or nore" neans 20 that the val ve does not

|l eak a liquid or gas to the outside of the valve or to secondary. si de and
does not cause any problemat all in its use whether i?ﬁ%’eﬁ'g’@ﬁ@@/%r

cl osed, even when a predeterm ned pressure of 0.1 MPa or nore is applied to
the inside of the valve, when a side which is shut 25 off by the stem and
to which pressure is applied when the Vdive is closed is called "primry
side" and a side to which pressure is not applied is called "secondary
side". The pressurEnguaabkirlinllyis acgepesbld ysi thé e teatiige of algdsker 30 MPa.
When t he cl earance near the sealin ortion {surface 30 for separating the

primary si de *fr o R3e T€EESRAArSPE ) PEPPERE T SIToR It HE VEFVBI niRE be nade

wi de in desigaipdffergneaiobodhangialet prépahe@vyWichingOapr £Vedtt | eakage
( also called "inner |eakage" ) fromthe above primary side to the
secondary si d&cht % aSPESEQF e IMPTIBNLFIRADSE -t PP sfarlaRh Hee Qg TRR 7

Novenber 2002534 4 RetSEROBRH M iHIL vIBNaPEd BREE s | ohNaTH PhESSLEL
durability against the outside of the valve. Means of connecting the

Y-shaped gl oiyénddngetbe 1aiptiesamdernfention 1o Ruedegrpdyonsede |ike
preferably has theyp éﬁe‘%r@%@ﬁ?%&e‘i’&&%ﬂt'tﬁéﬁw%ﬂ&b@&'ﬂbﬂee%il%érﬁe and
surface roughness for the Iiquid contact portion as those of the Y-shaped
gl obe val ve afuchhas mheseninifihgentithit Freinoandcthortedesi thempl e a

{lange, weldifjg, QLaXLOf Aled MGl Elign d0 RURL LOT RSNIAG QARSI NG the

Y- shaped gl obe valve e present 1 nvention may b uman power, air
pr essur e 10el eqgteniedi, t the bydmatdn mopeasgute drstarp atfiew ehiachegzanigrove t he
stem V\hentgﬁsctemi.s ower, it is.d red to incorporate a

n

ved. b '
fail-safe me 1’5th &Y V\?l?c%igf%efspfngggsgslgo%sejg%ir?e's safe even when
abnormality such atha gxawseintf dAnveneons Hhvecpamdcatosmtaenuts. a Tdobé shaped
gl obe val ve of the present invention is Lnstalled.in.the pipe of_ .the
pol ycar bonat evad‘r"(?dﬁgt?o'ﬁai% i ch\ ?‘aﬁe?v\tﬁﬁoﬁa%essi&%lgﬁﬂcgh P pd®or in a
branch of 20 duadipyperoa poeyvaasslateTbeodustiaped gl obe val ve may be used

as a sampling valve for sanpling the reacfion mxture ipn the, pipe by taking
it out td>the outsHAESEIT HE G %e’,ShSPeigng b l]’r‘?(f"tvieoﬁ%vmtgﬁ %r{'/(grr Vi bof

anot her type.yhbie ¥t&MapeGdieddenval vigdctivat peipei@itdiarexanpl £xowhown in
Figs. 6, 7 and 8 25 but it is needless to say that it is what is l:gtenerally
used passage at the reaction mixture inlet port and outlet po
of the valve, the problem of the reaction mixture residing
in the above ball valve and plug valve and a residence portion
20 1in the clearance is slightly improved. Since the T-shaped
globe valve has such a structure as shown in Fig. 5, it has
a disk 32 having a larger diameter than that of a stem 31
at the end of the stem, a large residence space 33 1s formed
behind the disk 32, the reaction mixture in this residence
25 space 33 becomes a residence portion which rarely receives
the influence of a flow of a fluid (an upper portion of the
residence space 33 of Fig. 5) unlike the ball valve and the
plug valve, the cross section of the flow passage in the valve
is greatly changed by the existence of a seat 34 which receives
30 the disk 32, and the flow of the fluid greatly changes its
direction as shown by an arrow "c”. Therefore, it has been
found that the T-shaped glcobe valve has such a problem that
the flow 1is disturbed, thereby producing a great pressure

loss, and that this problem becomes more serious as the



as a Y-shaped gl obe valve . For exanple , as shown in Fig . 9, there is a
Y-shaped gl obe valve at a | ocation where the flow of the reaction m xture

in a direction perpendicular to the plane of the sheet anges |
direction to a downward 30 direction and the liquid fl &Q’" %%Fﬁéé(?%/

downward thereafter. Nunerals in Fig . 9 denote the sane el enents as those
of Fig . 7 and Fig. 8 The material used for the Y-shaped gl obe val ve of
the present invention is preferably suﬁjsect ed to a heat treatnent 7
Novenber 2002 33 when the influence of residual stress upon the nmaterial at
hi gh t enper aviisessitsy taxkame fttaidonscdessds on. When the reaction m xture is

not allowed to be | eaked to the outside, of d al ve or when
gas outside 5 the N §ﬂag’é SHItSER YR J& FRe ﬁ‘f)tS gpf%\/\%goq{ ggﬂi"érs\{}%é‘ i nsi de
of the val veinleld.0vs abesksedikprsRalded gt amd pedtdfoa stent BE whalcne. When

the polycarbonate is not produced, a washing liquid, conpressed air or
vacuum ai r i $SsAPFAReES i3t FRa@BIie BP 1 h%l?“béidfgﬁﬁlﬁpx?ﬁr% LRaqHeOn i ne of

washi ng, §taplxdRro! HbwdeNtid§Hay-QdUCELRDd Ghduie bRohi CaFhapale, or
i nspecting the equi prent. It has been confirmed that there is no problem

with the fundfi éholéi?e‘i I’Fé’ wanEacsf beheeen eidentdisky dadt RBA #nsedles®d cases. 15
It is consi dggﬁglé 1018 a8 pOVENH Orﬂhecéjt{)efnpi!t%}:'d eRb Hidnce

beconmes a probl em or e reasons of not only the uence of the
di ssol ved mattérazg ﬂs)cr@ld & thee direvéhen of ¢f handdact4 by burnimg d:dnleor ation

of the pol ycgrpapat euPHtce%Jt%‘lnt&‘PrééHm\“Pﬂe %flo J@Uﬂgﬁﬁéglﬁ 'd13GG 20

probably by corrosion. In concrete terns, excel ent e cts re provi ded
when t hel®mat ehpah Hiathegacoow 03i "onsr es$whathc ¢ hesvet aialogss spaed 4and t he

L UL o PR g B SPPECH S FSSRCEnl FLAIoh AR, Pl
The punp used2iat theées prodcitGt tlos dpstaebanoé of the flow of the reaction
mixture 1is smaller than that of an ordinary T-shaped globe
valve, and a pressure loss is small when the fluid passes
15 through this portion, whereby the retained reactionxﬁixture
has small chances of going into the flow of the reaction
mixture incidentally and the residence portion (portion
corresponding to the space 33 in Fig. 5) shown by the space
45 formed behind the disk is small. Therefore, it has been
20 found that this Y-shaped globe valve is suitable as a valve
for stopping the polycarbonate.

When the valve has substantially no leakage under a
vacuum pressure of 40,000 x 10°° MPa or less and its liquid
contact portion is made from a material having corrosion

25 resistance against a monohydroxy compound formed by a
reaction between the aromatic diol compound and the carbonic
acid diester compound, it has been verified that the valve
can stand long-time use of 1 year or more and produce good
results in the maintenance of the quality of a polycarbonate

30 product as a device for producing a polycarbonate.

However, even in this Y-shaped globe valve, it has been
revealed that, when the valve is fully opened, a non-
negligible residence portion remains behind the disk (space

45 in Fig. 6) and the effect of reducing a residence portion



pol ycarbonate is used at high tenperatures under high vacuum 30 Since the
viscosity of the reaction mxture rises to an extrenely high level (
generally 200 Pa ~ Sto 1, 000 Pa ~ S, which differs ﬁ\fordi ng b reaction
conditions, along with the proceeding of the above realt OYSMIEEZ09E ng
conpl etion), when the reaction mxture is transferred by a pipe, the
pressure 7 Novenber 2002 34 of the pu must be raised in accordance with
resi stance ( pressure |oss ) generated %@ the pipe . For this purpose ( a
gear punp has been generally used in the prior art. However, as the gear
punp of the pidyobearrisatdsifadeotydabtheauadtiegl ohavpagdsdmbkbcepaifgci ent of
t hermal expa SifQ-ﬁ and eXCﬁl{:ent a rgﬁi on.resistance, it is inferjior in

fi 3 a

t
corrosi on resistAACESRGPAEELeNL ol rardVear L A% h%'{‘?ee%f’ctﬁr(?n fi¥ure, the

materi al of thaegerd vELaPs it el ¥ asvitbEROpPsdid Oy 8fpdifeatBaghton M xture
occurs, and the dissolved nmaterial 10 hinders the activity of a catalyst
and reduces tHPSERHLY oI Pat BLISE (Vo VENet MBS ISSIACRER IRATE 1R gapsesiuct i s

used for tshe guftesepall inbli&add Npdnenaeanali b sLactjr@aydrxt ure which is
exposed to high tenperatures by heat generated by the gear 15 and high

shear for a |ong the fgsideperioddignd Taad b thRes & esramass, theer eby

causi ng d,eteraare@tiiogatieﬁho@sacgu%r@éﬂb%aterQééﬁiagimoqratqshétiOn- Thus, a
nonnegligi bl e influence is exerted upon product quality. Further, a

resi dence poreiassligkipgned ®elafelen angompyshkagt whindn-neglhgibhaft end

portion of t r.an e ' filthe oRyy . e ( front
pl at e and ba?&1 p%%tng)@. Q?ﬁle? %%gﬁ(%é;ggﬁlft&/m | e Sseéiﬁdggg %giﬁ?{%ﬁpl e at the
i nl et port0 orsexficulse prehtem ore Metaglyeds fgenar pd 1l ycaibonaltar whhchipper

portion of the gear.generall a rect angyl ar, shape, . 25 consgqguently the
sect i onal shra]lgleaq’gTe Ecﬁer?sn Ae %ﬁgr ??gﬁrg éﬁeglirne%%?i%%irﬁex Car 8°ﬁ€ "be
shar ply changed t oThenpeeserntheseregeotrisohavaavacigletl fwfiehenhe shapeiser

R s I I
nmet al -t o- net atheseava s and Aavdafwmdochdt ary AshapednEdbshedl ichragbed punp i s
badly assgndl §di 119 Q185 CP L IMEN QLS 13VE ER0ILSSSY mlpdbgs on the
completely.
A preferred example of the valve of the present
invention is shown in Fig. 7. The example shown in Fig. 7
is mere an embodiment of the present invention, and it should
20 be understood that the present invention is not limited by
this figure.
In Fig. 7, reference numeral 51 denotes a valve body.
This valve body 51 is covered with a heating medium jacket
52 therearound. A reaction mixture inlet port 54 is provided
25 at one end of the tubular portion 53 of the valve body 51
and a reaction mixture outlet port 55 is provided at the other
end. A stem 56 is provided in a center portion of the valve
body 51 and can be slid vertically by operating a handle 58
while it is sealed with a gland packing 57. A flow of a fluid
30 is cut off when an end portion of the stem 56 contacts a seat
60. Closing the valve indicates this state and is shown by
a solid line in Fig. 7. Meanwhile, fully opening the valve

indicates the opposite state and is shown by a broken line

in Fig. 7. The valve 1is fully opened to flow a reaction



structure and properties of a gear punp for inproving the problemof the
prior art and efficiently obtaining a 7 Novenber 2002 35 high-quality

pol ymer which rarely produces a deteriorated product in. the industrial
production process of a polycarbonate. As a result, it?H8¥mﬂbgﬁﬁﬁghnd t hat
a high-quality polycarbonate which rarely produces a 5 deteriorated product
of a polyner can be obtained by using tfp foll ow ng gear punp. That is (
according to the present invention, there is provided a process for
produci ng a pol ycarbonate resin through the nelt pol ycondensati on of an
aromati ¢ di omi¥@ucerpound and a carbonic acid di ester conmpound, wherein (2)

gear punps havi ng l.] o truycgt and for e sed in the
producti on process&ﬁ%’%kabg%ggbéép?gggéﬁepunﬁpa%ﬁkﬁgggg ggﬁgé ()urability
of 150 C or mesdstaubstarinialll ynddhleecsteys6urdel sa mageufmoptéssiame 15 of

40, 000 x 10-6 _MPa,.a pr.essure durability_of 1 MPa or nmpre and a
delivery pre&FE18s- 1%5 eoFﬁﬁ%r%r,e \',{)ﬁ8§eflr”%?ﬂ“3 oht %teﬁéfl?i'o‘thr% nmade
from a materiid the\teRgeCQtiHSs OFf tIESival a8t deUsl Aal tthadBBeh B@r OxXge conpound
formed by a reaction between the aromatic di ol conpound and the carbonic

aci d di ester B¢ CORBEEHE BEHWER cHReR; L2 Matgeadnpddt i fifedt (R emder a
vacuum pr essya-eQl #8cORs X1aktyei MBanOh HE8§SgnéddralieCBrnaspsrldses

structure that the reaction mxture for |ubricating contact portions anong

a gear, a sh&fntacy Beheeenche haraverpihe Feekficicatyed thermel outside of
the punp W t hgiand3ohed#!itRleNFalvd dddyes PWRE the dfledl bedhdesaki PN S

subsequently given of the above gear punp (2). Equi pnment conprising the
gear punpOof TH& peepepferrrrfizash the Néewpreink fameducinpt e and t he

present 30 | BeeleRle cIBnC AL et ol fl RadBlEEhn ety WOMEL Y ST e
When the batch system’is used, two polynerization reactors
material such as STELLITE FACE#6 to prevent the seizure of
the valve body 51 and the stem 56 and to enable sealing
properties to be retained for a long time.

15 Reactors are connected by a pipe and the valve is
generally installed in the pipe. In Fig. 7, the reaction
mixture inlet port 54 and the reaction mixture outlet port
55 are butt welded (butt welded joint) to the pipe.

In Fig. 7, reference notation 54 denotes the reaction

20 mixture inlet port and 55 the reaction mixture outlet port.
It merely means that this arrangement is very common, and
the reaction mixture inlet port and the reaction mixture
outlet port may be installed in opposite directions according
to the actual installation space.

25 The reaction mixture is supplied continuously £rom the
reaction mixture inlet port 54 by the valve thus constituted.
When the valve is opened, the reaction mixture is discharged
to the outside of the system from the reaction mixture outlet
port 55. When the valve is closed, the reaction mixture is

30 shut off and does not flow to the reaction mixture outlet
port 55.

The above Y-shaped globe valve according to the present
invention has such a great improvement that a residence

portion behind the disk is eliminated to remove a space behind



are generally connected in series, a agitator equipped with a distillator
is used for the first reactor, and a agitator without distillator is used
for the second reactor to carry 7 Novenber 2002 "3 6 re j on under
different conditions. In this case, it is preferred tha%"%’tgﬁe¥g@cz’tors be
connected by a pipe equipped with a valve, equi pnent conprising a gear punp
for transferring a reaction m xture as 2raequired be used to 5 transfer the
reaction product of the first reactor to the second reactor wthout
exposing the reaction mxture to the outside air, and a reaction be carried
out to a desitheddilelgreecafsepdityhesixatdigk ah the setofidtheastem .anden t he
conti nuous SyShEMm | 5y USaL whi'Gs Ynd BEEn! FAGKALE c40 B $14°DEI AL I donnect ed
in series, adjacent reactors are connected by a pIpe equi ppe WIH a val ve,
equi pnment corpdi $hagstegdmveumpstentiadhyfEie isagea theéakhessn. m xture as
required is used t és\%%rgl gLaw nmter is%lbsstgg .alfattgl yst L8 fhe first
reactor continuously FESTHR" r e4¢E 51 %are I8 mairnt & Ned S5 f f er ent
condi ti ons, aedna phhycetidotiickneayi b Bhelesidred sdegatienf tipgl Wrerd zat i on

i s discharged c?lgti nuously .fromthe final reactor. In the above equipnment |,
a gear punp °f FRGATLT FotntRe? 90T t¥he Sy EARET R RExERE 2l%%d t he
gear punp ingboak! 8¢ 20cidarands selqudtedi Per fttle el PUI HDEE RIrAYH AN

i mportant role. As described above, the polycarbonate is col ored or

produces a dd@eVEdYed PReOGIELCESPredetiReRENG YRS Shame P ddie nked

gel " when it gremehM@Sth®MnidMuiktdtepi 6 ofne tH34aRAt DRt A ME8NGHOf OXygen
is conpletely elimnated. 25 This reduces the quality of the obtained

pol ycar bdAat St&RdicaiReer et af dihe Fardve prdh isuPredpprbtatien tohat

requires highnyalids. fohe @i@FRIrEncOPid hBke éecr%h?nl mhOoS Alaky L hi s
problem it is inportant to elimnate a residence poriion called "dead
space" in thaushuimprenpreBgramiy dus smudrekedmve been nmade to eliminate the

dead space 11 the HRAGHAIARAcYaGh e HOBOSRL5H NS BREEN T s ey eT

the quality of a polycarbonate obtalne ymerization 1s still
unsati sfact oy imsérid ofhecheraivatbadyventdesd rabie Wond st tle ioroeissi ve

studies ;o7 NOWRYREro 2002, 31 oh il dilich PROVLSL: DRKE L QpRG At a gear

punmp to %ﬁich I mportance was no ore has a grea dence upon
t he dead spacé¢ tie ttuwbulhol porgidrp tretuppre skhatiee sucbederd filowgo e ahley

| mpr ovi ng_the guel bk gfe.A POl YERLhONA! £ DAl Neehn® el 1 PYyier | zat i on
by using a gé€ar ‘punp having 'a SpecCific S Ftcture "TATRe present fnvention,
a punp for trdadaskeeriof the twadiaroportikémre is such as shown in Fig. 10.

In the gear punp of the present invepiion, the term 10 "heat dyrability" as
used herein neans i‘ha‘lt}q‘hg'a?rstqaﬁﬁlrngéshaéfﬁd‘gp?e%"?tfré‘ GUFRBY 1ISYY36F the gear
punp at hbgh sbeapetiat wedistarbi gherflidvanineqa rided aiihninghiaaess oand

pressure durahil i tr durin ,o(fe at i eand an r obl em gg-es not arise inits
use even whefiHh8 éeé? Bﬁ%b‘ eéétvgg‘ f 8P¢e éu@ﬁ” &

An end of the spacer 62 is smoothly connected to a
portion 59 on a downstream side of the spacer 62, which is
the inner surface of an upper portion of a tubular portion

25 53, when the valve is fully opened and the fluid flows in
a direction “e” of Fig. 8. That is, the end of the spacer
62 which is the end portion of the stem of the Y-shaped globe
valve and the inner surface of the upper portion of the tubular
portion of the valve have a curved surface so that they can

30 form a smooth curved surface when the valve is opened. The
curved surface is shown by a broken line in Fig. 8. Other
numerals in Fig. 8 signify the same elements as those of Fig.
5.

In the present invention, for example, the spacer 62



15 the thermal expansion of its material. \Wen a pol ycarbonate i s produced,
the heat resistance tenperature of the equipnent is preferably set to a
range of 150 to 350C according to its operation condityjgns, e e heat
resi stance tenperature is higher than 350C, the mat eri%ﬂ°¥§m¥\?h§h&@g, 20 its
processi ng beconmes difficult, the obtained gear punp becones expensive, a
w de cl earance nust be fornmed between e parts of the gear punp to :
elimnate the influence of the thermal “éxpansi on of the materi al
constituting the gear punp, and the residence and deterioration of the
reacti on m xtigrer@bided ahithepend iportieadii vhosdem h sadicamt agamedhy. Since
there is a casg WAEIG. AR {00 LLGN AL RIOLAG AR S CONSHALULLRY the gear
punp is | ooséned yutherma expansron, tig Peni ng force 1s preferably

i ncreased ac@hedifngmbbiasef enyier atwopeh S@ridedl tswerfgear rpdupeoftiidie present
invention, the expression "substantially no_|l eakage. under vacuym pressure
of 40, 000 x F6sRARPEE hot il W BANE e HRanGotRE Gldht SF oEnd Aie
outside ob the geat apUFPsd HI2And ddir préfald hheradessokased pyiyhdd ter of
the inner capacity when the ultimate 7 Novenber 2002 38 vacuum degree of
the gear punpyiiigh132ussd 1§ Ehepesigepre Bt in® KBch sitiddastits Hy ithe

| eakage of Qame pideriEasvéLPBEY £FBY MOWiRE BADYtheFadF 1 BReifiRA Capacity
of the gear punp is too small. In this case, when a heliumleak test is

carried 5 outtYaithg tunbylemt Flgwy ofzthe 1Hlwidhc/ S or | ess can be used

instead. The ”Easufﬁwtsh'i?teﬁog?l@oévéivéQJHo‘%WfSin 34 glap dRAKAGE HIRASUr enent
nmet hod The neasurenent of the Teakage of gas is carried out by sucking gas

i nsi de t A8 geastpuapuly thafapoeyidrimg FBOQEHGEEVE0 TWefqneessur® Notsi de the
gear punp to0 J333s¥udPtheM Pow OPRE 1Y aS¥bh M AT COMA 1 9 ﬁdﬂelgfe _one

hour that the pressure inside the gear punp is lower than a pre m ned
pressure. \Whewenkd.cdijmyiefipref, theepyesgntpinpenrsion shoenr infRig.e&d@msl e, the

gear punp st i.f r €54 S| is | ower
Phan 135 x 106 paCehERpida bReR G IE A AT BE S58K focEtiBe S
stopped. b. Hdlisustkeakutesis Gae ofsittle ¢tiesegeaf detprisratixkedh® a vacuum
punp to reduce pressu i nsi.de e unp to 0.133 x 10-6 MPa 20 or

| ess alﬁel iq}lr%tllqggko e‘?eé‘%al rca}rsbocrzlgtﬁge ?g@i?t@ t he gear punp and the vacuum
punp, the gear punpPheésexmmeersddnwitthraatbibop wifi thisusmbooth byuitvesl vacuum punp

is continued, heliumis bl(f)ylvnri nto the, i n%i ?:%{aﬁf thg balgbf ror’gitatﬁ out si de,

and the Ieakasdlé: SFen @S WS T ReBehBerhE 88 =6 éoréé’ara Sburrsf:)talns feadur ed by

t he 25 hel i umsnoeak cetwsi surfaéet h@olreakagdeof i Fagdet ethediilamleitem i s 3 X
10-S ACO S or tJG% S éq;ithe gga]{_ pté%st]?;t thS js]e_:st ¢ Thg DLC*\JB- TFEBE of
N ppon Shi nkP'GEPRIERAKE, B2 18 Bafap bt USeamabiehd el Fim G B8 t88: oct o
20 of the stem 56 to realize perfect contact between the stem
56 and the seat 60 when the valve is closed. Therefore, when
the valve is closed, 1 to 0.5 mm space 63 is formed between
the spacer 62 and the valve body 51. "The formation of a
gentle curved surface” in the present invention comprehends
25 a case where the smooth curved surface becomes partly
discontinuous by the space 63.
Further, a clearance is required between the stem and
the valve body for the stem to slide in the structure of the
valve. It has been found that the provision of an O ring
30 (denoted by notation 61 in Fig. 7 and Fig. 8) having excellent
heat durability and corrosion resistance in this portion is
more effective so that the stem can slide substantially in
contact with the inner surface of the O ring. This can

effectively prevent a retained product of the fluid from



ACC/'S neans atntc/sec which indicates a volume at 1 30 atm and nor nal
tenperature as the | eakage of heliumper unit sec. To prevent the gear punp
from bei ng exposed to oxygen in the air substantially, %e oyt side of the
gear punp is preferably placed in 98 vol % or nore of ah "FF@’@@ 0

Novenber 2002 39 atnosphere. Stated nore specifically, this is often
carried out by blowng fromthe outside _nitrogen gas into a portion where
the interior portion and the exterior §8rtion of the gear punp are
separated from each other by a sealing portion, 5 such as a drive shaft
seal part andflawjiot_;ninﬁ:uett\heeneacifrcﬁrntmimtatre awiti.ch gear taRsepldde time gear

punp of the esent invention e _expressiqn urabi | i of 0.1
MPa or nore" %hﬁa‘%g SAURAC HB VG EAr Ilbaﬁp 0" i tamgiﬁ fu‘[‘g?g)ufan%r gfyéls to the
out si de 10 t lretrecisapdrpees moanoaﬂﬂegaa;iemmhi epeatf labtol slddtomeze even

when apredetermned ressure of or_no |ied to the inside

]
of the gear P&aRp ]p‘?'eéga&trgzdﬂfaB\ll??%/tlbso & @F&Pi“gg?n)the range of 0.1

to 30 MPas In the e e fAVIR , Okht he- aﬁ@@@mguom;\éenhw@,of hgnel 3RS ST ON
“liquid contact portion is nmade froma material having corrosion resistance

agai nst a noASRGRESRY tDHdded™iyr Redted by delertéRIpBedban tarkedromatic

di ol COWpounéléB@riE%e%%EQO&! ¢naci Gl esh e:rhecw@@%da nEBR D g L @Y
material is acceptable as the material of the liquid contac(t‘:I portion 20 if

it does not iiRgkeE. tieelintgandtenths hepéine mediumpl anke tdokh tbe vallyst antial ly

di ssol ve int e, pr t 10 st DE WS& URR. erial is
desirably stgiotﬁ1 easlg st ee ﬂsiit)ﬂ:ai(é]f |5ehd]gby Jl gg:gﬁgﬁrggatr 3%0%@0@% SUS316,

SUS316L, 18US@36hapedallbe veaSep L tmesensmgntlmmchemm’z or SCS2
, 25 alloy to %gké{neﬁécl&&e%'rgheg?e?w:‘[]évéoﬁ.‘tﬁhoﬁsuxﬁ n8&Pind) OfnaRced ! 00!

steel such as 1tride ste ating such as Ite face
finished or ¢aueb6ﬁ513an@d Qllorb@dewa bt the qirzsent pnesstidﬂh Rs net hod. Qut

of inese. staldlessert SelosPaLLoUkall y Beelerd o o he deghafialt. 30

bushi ng and BS y ma Fom t he sa eria erént raterials
but they ar epplaebeizah:hys e rigr ped e jeaketnat ¢vi blcrsasasthe nambeirai N a

Clearanc?sbegﬁﬁgﬂeqé&kfpassages of a heating medium so as to uniformly
heat the Y-shaped globe valve of the present invention.
In the valve of the present invention, the surface
roughness of the inner portion of the liquid contact portion
is preferably 10 pym or less. This surface roughness is 10
20 pm or less, preferably 3.3 pm or less in terms of Rmax. For
example, the liquid contact portion is finished with a buff
of #200 or more, has a gloss higher than that of a standard
sample and is free from pin holes, circular fine streaks,
scratches, level differences and dimples. More preferably,
25 the liquid contact portion has a surface roughness of 1.6
pm or less in terms of Rmax. That is, 1t is finished with
a buff of #300 or more, or subjected to finishing such as
honing, super finishing, lapping, liquid honing, chemical
polishing or electrolytic polishing. In the present
30 invention, Rmax was measured in accordance with JIS
B0601-1982,
In the valve of the present invention, the term “heat
durability”™ as used herein means that the airtightness and

pressure durability of the valve are higher than required



formed by thermal expansion at a fixed value fromthe viewpoints of the
stability of the flowrate of a |iquid, 7 Novenber 2002 40 high delivery
pressure and a reduction in dead space. In the present_i ventqi‘?o b 2ihe
material used for the gear punp is preferably subject eé'{z’dea‘ ég 02  eat nent
when the influence of residual stress at high tenperatures is taken 5 into
consideration. Preferably, the gear pug}g of the present invention is
substantial ly pul sel ess. The expression "substantially pul sel ess" neans
that a change in the flowrate of the reaction m xture discharged by the
gear punp isatib €bgrtnlesssangpefeasalokydurattill i%yodut sy oproatipn efvemnably t0.5

% or | ess of | anne redetermnped flow rate. In.the. gear pu of the
present inve an, ?hscejttfeenrgr%]%' qé&i itegrva}berrelsasﬁrag:' ang% E F%@e‘p%?‘%ts‘gere of the
reacti on m xbeteméds Sudvwegathaby at kalgeadt pugmaAnd eimpesapues sati® drsy 15

limted by the viscasity of the reaction m xture ed. This is because,
when the vi sPEQPESM A2eFRGt BRbSaAR Vet §o R ueB e ERS Yo VR TAFSHT@ St he

reacti on gi xFgeeef sep Lrnahmrteirfal hexpaletorsiode iftsomntdeiout | et si de of
t he gear punp through a cl earance between the gear and the gear,

a
cl earance bet ween ¥eh RPYLEFAThAR ARl S POPINGeEndthe Beadr e diteen t he

gear and thetaﬁg¥réﬁ@§é dfS.the RaukphbteW)is GatedlabyySheakidh MhgR the
viscosity is 0.01 to 0.1 PaS, the delivery pressure is limted to about 1

MPa, when t hefl1 2t §9i330° G ageerddna tPa’QZ,S Pﬁéraéi?%é}%%i‘iéggﬁrem@nﬁ
limted to ahgut nda My At MRS tbRBe XA 6&AS Y HignERN endhadsck Falnet he
delivery pressure is limted tfo about 7 to 30 a. I n the gear punp of the
present ilAvemaitenial Hes dipitsedi ohts pancdrstharkpeanes AdiEi¢wht mtheur e under

a vacuum 30 pEesshLe W10 p880mds %ﬁ%@e‘?r a! @5k %Qﬁn&@%aé Begcar punp

can transfer the reaction mxture pul sel ess at a predeterm ne [ow rate
and a predet gominaddbeleyearerbheppassar ef etiee vehlere ttoeepininate tHte t he i nl et

ts'hf'g of the 9ga1,BREP & A% W2%alOcLodbA & Jf%he EGPELRL]Y SPeaking,
constituting the valve, and the residence and deterioration
15 of the reaction mixture in this portion readily occur
disadvantageously.

The inside of the valve of the present invention
preferably has a pressure durability of 0.1 MPa or more. The
expression "pressure durability of 0.1 MPa or more” means

20 that the valve does not leak a liquid or gas to the outside
of the valve or to a secondary side and does not cause any
problem at all in its use whether it is opened or closeqd,
even when a predetermined pressure of 0.1 MPa or more is
applied to the inside of the valve, when a side which is shut

25 off by the stem and to which pressure is applied when the
valve is closed is called "primary side” and a side to which
pressure is not applied is called “sécondary side”. The
pressure durability is generally in the range of 0.1 to 30
MPa. When the clearance near the sealing portion (surface

30 for separating the primary side from the secondary side) of
the stem of the valve must be made wide in design (difference
of diameter is 2 mm or more) to prevent leakage (also called
"inner leakage”) from the above primary side to the secondary

side, the pressure durability of the primary side against



7 Novenber 2002 41 is an inportant function in the production of a

pol ycarbonate where a reaction is carried out under vacuum In the gear
punp of the present invention, the expression "liquid contact portion”
means an inside portion 5 contacting the reaction MthlN@"SF‘thgo%ar punp.
The portion includes not only a portion which directly contacts the fl ow of
the reaction m xture but also a portion which the reaction-m xture used for
| ubrication contacts or the reaction mXture may enter. 10 In the gear punp
of the present invention, the expression "the surface roughness of the

| i qui d cont adthepsedorginrysside paydre neds loweanharhpteshersdnfaselioughness
Is 10 pmor |ess i@ LELNE f cgg?%ft}/;lhe su_.drface roughness is preferably 3.3

umor less ifXerns of Rmax, Speci ené’aavis finishing nethod, the liquid

contact portion isMéams shectomineltting shaeYfshdmhi rgobet katdlve | bfistheat ed in

the above itemof (1) value. A groove is fornmed in the bushing of the gear
bunp of e, FESSERE TRV, to Gd REP it EBACH S BFSFSiomaiasotita 20
t he react 5on gaimet presoird [mrawtiletysi derids ivausedi ¢ taddOwnbes weescd he gear
and the bushi ng and between the shaft and the bushing for |ubrication.

Si nce the red@UdbReftxfof ethRdFHd ICGBERER: POREEA @8t &PPSRaPEIRY t he

reception of yisgRpb@Ngeses WEsraF thdhpshsant NthJetG@nl.N fRAY cases, it is
25 inmportant to discharge this reaction mxture to the outside as nuch as
possi bl e and Ge&RecEipBe HeViqe MAY Pe ReflaRYe oWeddppgdugtayliac ps Href erred
to heat the ggale punp uniformy with a heating nediumjacket , electric
heater or the like . In the 30 case of a heating nedium jacket, to

i nt egr at 40t he heat Pagerdoiruep¢nigkeandiqlesing tha i -phaped glodbeevplked err ed
than to cover g S W ' | | acket e
vi ewpoi nt of otftrliteﬁgrgn séatl ng[;‘. eb\%éhnt gg%a?qggﬁngﬂ%%’eﬁg?i glfé%%qfa{'ge I n
size, it is @lefcdriedtyo hwdrauddcapbefsure or any other which can move

the stem. When the stem is moved by power, it is desired to
incorporate a fail-safe mechanism by which the process

15 Dbecomes safe even when abnormality such as a power failure
or disconnection occurs.

The Y-shaped globe valve of the present invention is
installed in the pipe of the polycarbonate production
equipment, between a vessel and the pipe, or in a branch of

20 the pipe or the vessel. The Y-shaped globe valve may be used
as a sampling valve for sampling the reaction mixture in the
pipe by taking it out to the outside of the pipe, or in
conjunction with a valve of another type. The Y-shaped globe
valve 1s not limited to examples shown in Figs. 6, 7 and 8

25 but it is needless to say that it is what is generally used
as a Y-shaped globe valve. For example, as shown in Fig. 9,
there is a Y-shaped globe valve at a location where the flow
of the reaction mixture in a direction perpendicular to the
plane of the sheet changes its direction to a downward

30 direction and the liquid flows obliquely downward thereafter.
Numerals in Fig. 9 denote the same elements as those of Fig.
7 and Fig. 8.

The material used for the Y-shaped globe valve of the

present invention is preferably subjected to a heat treatment



7 Novenber 2002 42 plate in the heating nediumjacket or to increase the
nunber of the fl ow passages of a heating nmediumso as to uniformy heat the
gear punp. Wien a flange is used to connect the gear pyﬁ}) it is desired to
provide a jacket for circulating the 5 heating nedi um f hNaGEber 2082 Any
means may be used to connect the gear punp of the present invention to the
pipe or the like if it has the sanme pr ure durability, corrosion

resi stance and surface roughness for the liquid contact portion as those of
the gear 10 punp. For exanple, it is a flange, welding, grayloc or the

i ke. An el esthencthetiorfluengenef at¢yidisdd sttyedsi weont Héregmatepiap of t he
present invention i.ble joi IS . e ) 0 connect a drive
source to th?l glarteﬁg%%gea&%%sdeﬂsﬁ rtgﬁ)(lelf} iggga%%gb%doe;%%gﬁg'eccentri city of a
drive shaft causedWhsn tthe rbectibdén exipxdngieons gfott hélgead tpubp beakdie | i ke.
An upper limgt aof the current vaglue of .the motqr or _torque upper. |imt
value is set Fof ‘?Sflgﬁf’g K& Psa "Eﬁﬁﬁe%\ﬁgﬁbgv V&Imbf”g%g g(ﬁstg 3HE gear
during the op@katishampdd ighebgeadl wd ipunpt il Mhed abnartel ther grieids applied
to the gear %the de erior(ﬁteli on or solidification of the reaction mxture
in contact p&ftitBfisVahbhy R ogSarre HECLht? t54hd B 8HaPdgRaF themPienber s.
When t he cur @Rt vuakge of the notor reaches the upper limt, the notor is
stopped, or a shear pin or torque 25 limter is used to disconnect the
drive source from ¥he? g podirsaaboratal 4@ 1l fEoduRsa - ad prashetnd ni ned

torque val ue;fgashabhpseidedlaigedr PHERURfai 6 PIRPEAENYENEIHL IS Used
to prevent the reaction mxture inside the gear punp excluding the reaction
m xt ure &8ed offothpukpaidononixtwhe 3 &bat BN 9§ vARhbrA sisd@nkhem Qthe drive

source for dré'h\ﬁit”&ovbrh%lhg‘%ﬁ]fod%'& 19080 £ knbSpPUIEBLRA £b O JEn GFSLL SHYTP - ANy

shaft seal is acceptable it 1t has this function during operation,” as
exenplified Wheeqtamantcal Itbak begingerhfamieidnthatstherads aoupterlemet al

seal , ring sealen LARYEIMLA OB il SEAUS $2kne JrdRMRMRRLCAPP and the
i ke . The sﬁgftt seal can Ogle uste:% even when tluta I;!cl_]i)es not ggﬁt a%xtldttqfhe drive
source. The ddesecrmensstyle of the drive source to the gear punp is not
limted one. A sgrapi I i efer royid haft end 5
portion Elg)nd porti gg %;f) {}ﬁ-‘esqsd%g?f!) EBPEt%[Z ggéaypr%ﬁ%lto?g‘t’%}ét%?%sent

i nvention to gereevsdbnt hesisGotdeovemionbar @ pramearediodi nhei neasensheaf t end

portion. The sgraping, bl ade. nmay..-have an hape. 1 f .it .has . a funpctign to
renove the rélé)%t F(P)‘lr%ymtlg?ﬁl?%d flrl%%n%uteﬁ‘é’esﬂéf ?hegncglspsc?rltvlegn'.“aﬁ'ﬁ]élasgrsaupc?‘ng bl ade
is, 10 for examnthe, paeseéitpat ofpraopelakbeionser etharcdllogaltike. ofotise deri ng

production ease _and the rk efficien of washing or the lLike,_ a sinple
shape is pr efpé’ﬁﬁyé’e??b?ﬁa'é%&nﬁiﬁoathgeagxﬁlg?%%'h °fhd BIIRERG ANt T3S cover

pl at e of 2bhe pyedabpynpy oot ipresent i nvention, the bushing 15 is
preferably fixed to the cover plate (front plate or back pl at . Fixing
nmeans is not parti Eﬁlcé’rnlcﬁeltierﬁeﬁ:&f'b c‘?‘r’a]f"btgeg‘;%‘bﬁst firﬁ\éﬁr&%ﬁgegr'gqeﬁ‘e li ke.
The fl ow passagemateiidl hasthyWoriosivherédidtdmdenietstpanlieet stwigear punp
of the present invention, that is, the 20 flow of the reaction m xture at

an inlet port@ifotheohigpid rentast: PORLAPRL 1T SYRI G5 e FALPGCRIBIIH t o

prevent the ff'i(iMshiiﬂg Shicht s baReLh§orivd ehemi s@M MRIiRG dyStuea
Particularly preferably, the restriction angle of the flow passage is 45 or

| ess i n 28r melectFelvtial Pakgidnger ef er abl vy,

(2) gear pump;
The pump used in the production process of a
polycarbonate is used at high temperatures under high vacuum.
30 Since the viscosity of the reaction mixture rises to an
extremely high level, generally 200 Pa*S to 1,000 Pa*S, which
differs according to reaction conditions, along with the
proceeding of the above reaction (reaching completion), when

the reaction mixture is transferred by a pipe., the pressure



25 the flow passage of the reaction m xture has substantially no |evel

di fferences except for a required portion for ' supplying the fluid. The

| evel difference of the required portion for supplying e fluid is the

| evel difference of gear teeth., The expression "has sﬁb@’t SWQPP‘F no | evel
30 differences" neans that an end portion is chanfered 2 mmor |ess,
preferably 0.5 mmor less, nore preferably 0.1 mmor less. In the gear punp
of the present invention, the sealing of*the fixed portion is the sealing
of a gap between parts 7 Novenber 2002 44 excluding the shaft and the
gear whi ch aref mbeabuappoust ons ofidede igeampummcé:onte»(mplle;:aacgap

bet ween t he front | ate and the e en t he back plate and
the gear case\P 5%@?%5@%‘%@ ﬁgh]rlhé §n81$%e NHY HEPOSHd & 5 gap
bet ween t he Fyeﬁﬁ: @ﬁmkpt hesgeasn pggﬁ)aﬂlayseabadmpthg fpxslo&ealrltng S

netal -to-netal sealing which is effected by surface finishin these parts

and maki ng t hem paHaFFEeT ¢ §SeEf I5EFKP WY °§e‘éﬂ? RGLGF 1A talf imgeedE TR ki ng. In

this caseg t h§oUst8&L nakih§hsniaSL IPEEE £F B oh 26 WHePnall €SS ardlod Mtk
preferably 6.3 Eun or less In ternms of Rmax. Metal-to-nmetal sealing is

general | y useékqflidlepitnapragign AgsdgEaAnas - skalisngnfrrira in gareopirki ng may

be used. Partidlahhe RN dter e 2hw RATR i 81 8920 i IS c VASHMTX t &Se ONI Y
metal -to-metal sealing i's insufficient in many cases , 15 an hol[ow metal O

ring is prefeffebmateséal ¢bvideegeartper Heenlveandthhamolomathon o metal O
ring has SUChtr?é“ r%%‘é%%ﬁgﬁlki?@{e A '3%' Phe NBf & o1Qé ﬁ RQtkgiyped as a

seal, even if vacuumSeal ing and also netal-to-netal sealing are

i nsuf fi cilént Jhimdensetbe i artiniityue € alcetanyst|amk re@uces ttiee veastten of the
gear punp frolrg he hollow nmetal Oring, thereby nmaking it possible to

m nimze a dea space formed in a portion where the reaction m xture | eaks.
Therefore, in a casénoéhdre rhacltidtemd;asQre\/rasre nrloeluptesssusemfnsltleethe gear
punp is lower than at ressure,  use of t he hal.l ow r’rﬁa{% Oring

r
t t

i s desired frrOHhRNE 9?2?/\‘%01: r‘l:ta%é INTIE B2 g P& CASEHCE PHEE e Y
pur pose, the fwkkposa®ttal hiyh itagpesatiesds abltyaqﬂ gerelr ateak by h:eual gasp.n d
cont act rtlon f, éh rea tlron m Xt ure ae 2\ (fp |b er tf;arrple of
t he gearq%’ f‘ﬁ SS}e&re PTihveRe B ﬁﬂﬂr ’f)% 2 I‘l’grler? taf t er
with refer encnehet @rodgct]OtRade by g‘:alﬂsﬂlnngdétéX‘ﬁUbéhﬁ(ﬁhCﬂmm asFig. 10 and
Fig. 11 is nere an enbodi nent_of fhe opres«i i nvention, and it should be

coloration, crosslinking ation. Thus, non-

negligible influence is exerted upon product quality.

Further, a residence portion is formed between a

20 bushing which is the shaft end portion of the gear and the
bearing of the gear and a cover plate (front plate and back
plate). The additionally while section of the pipe at the
inlet portion of the reaction mixture is generally circular,
an upper portion of the gear generally has a rectangular shape,

25 consequently the sectional shape of the inlet portion of the
reaction mixture must be sharply changed to connect these
sectlons having different shapes. Therefore, the residence
portion is formed due to the difficulty of machining. Since
the sealing of a fixed portion (not driven portion) is

30 metal-to-metal sealing, a residence portion is formed when
the gear pump is badly assembled.

The present inventors have conducted studies on the
structure and properties of a gear pump for improving the

problem of the prior art and efficiently obtaining a



understood that the present invention is not limted by these figures . 7
Novenber 2002 45 In Fig. 10 and Fig. 11, reference notation 102 denotes a
gear case. This gear case 102 is connected to an unsho. driye i.f which
is located on a drive shaft seal 112 side of a driving HX??'fbg&@%d a
foll ow shaft 107 (the drive shaft 5 seal side of the driving shaft 106 and
the follow shaft 107 is called 'drive g%ﬂe"~and the opposite side is called
"counter-drive side" hereinafter). A froht plate 101 is attached to the
drive side of the gear case 112 and a back plate 103 is attached to the
count er - dr i véigihdquef ithepgbaner] vhdabhe rat2ly opfatunes bodyteogetdesd wit h t he
gear case 102, Thi% dighés.gg%;red W_t h ?Cgeatiqg?nediu jacket 105

t her ear ound. PAOPESE FBn R xHTFE ﬁﬁqétp689 10% Orifed af' one end of the

gear case 103oandaabbaacél OnABi At He€ubul | hHeer beddlfosnd orhed aat t he ot her

end of the gear case_102. 15 The driving.shaft 106 is installed in the gear
case 102 SupgOarSauay 1 BY bR R ) S s E BT HERRIR U CGEaR. 108, The

driving shaf tdel@&ibgaceanecsdt o£t Aepsmaiamaadr by uddine@nvihes did ve si de,
and the gear 108 and the bushing 104 are sealed with the drive shaft seal
112 and separ@edottOinacIeAt FWP 20 of the gear punmp. A gear 109 is

engaged with the geaat 108 Gce88abhg to the)prtdndt 1A6HEE 4L tHELEOId OW shaft
107 supported by the bushing 104 |1 ke the gear 108. By the rotation of the

driving shaf tPTROBdEfl BhBreRsTRdPR2Predugdndnptpolyradeanteosesimns in a
direction ' a'vn digndeak hmQPr IWRASHhIMNLNCIBE gFan %n{a‘ﬂ&gsdif}la direction

"b", the reaction™m xture fromthe reaction mxture inlet port 110 enters
t he val | d¢ psrompeyodosnd e qgadesl¢oB8cthdirdSeandompnundss whegeimelt2wi t h t he

gears 108 anq, 199 L:eh!;{v &&”Er?e‘?tf%ltl%iﬁg %Qﬂ%td’i@ ly gf Lgﬁo%g%( fase 102
( is forced out of the va fey portions of "the gears 08 BRa 109 when t he
gears 108 andireQ%sed in the production process.
(2) gear pump; gear pump which has a heat durability of 150°C
or more, substantially no leakage under a vacuum pressure
15 of 40,000 x 10°° MPa, a pressure durability of 0.1 MPa or more
and a delivery pressure of 1 MPa or more, whose liquid contact
portion is made from a material having corrosion resistance
against a monohydroxy compound formed by a reaction between
the aromatic diol compound and the carbonic acid diester
20 compound, which can discharge a reaction mixture under a
vacuum pressure of 40,000 x 10°° MPa or less, and which has
such a structure that the reaction mixture for lubricating
contact portions among a gear, a shaft and other gear pump
members is discharged to the outside of the pump without
25 returning into the pump.
A detailed description is subsequently given of the
above gear pump (2).
Equipment comprising the gear pump of the present
invention is not particularly limited and the present
30 invention may be carried out in a batch or continuous system.
When the batch system is used, two polymerization reactors
are generally connected in series, a agitator equipped with
a distillator is used for the first reactor, and a agitator

without distillator is used for the second reactor to carry



engage with each other on the reaction mxture outlet port 111 side and is
supplied to the reaction m xture outlet port 111. 7 Novenber 2002 46
Metal -to-netal sealing is effected for a gap between the front plate 101
and the gear case 102 and a gap between the back platel NGSGQHGFEW gear
case 102. When the insides of the reaction mxture inlet port 110 and the
reaction 5 mxture outlet port 111 becone vacuum netal -to-netal sealing
may be insufficient in preventing | eakatfe to the outside of the gear punp.
Therefore, an Oring 113 is used for sealing. The Oring 113 serves as a
seal for pr e\tﬁﬂtii&@ablt&ohaacdéﬁ)ﬂlﬂfé&wlecbhﬂliﬂ:i&r&ki Ngnt€hideagdt sitle i f 10
met al -t o- net seal i ngﬁshou d lose its effect ow n%mo sonme trouble or the

li ke. The busifi RGSEBETRASRAT RAGR: ZERRGOGF ooy CHTES MO RYsBrRERe as the fl ow

passage of theuigachiwitHaXbHlee a%qﬁﬁ@%nt Nedmidrisidgs® ddaat plig Fgaction
m xture itself functions as 15 a lubricant for lubricating sliding surfaces
119 bet ween tHENSESRFHBI 1947 2Rl tMWe MGEERTE0BS AifAbdee ks Biedbtehi ng i 04

and the gear +}Q3s28¢ thterdaceo P WARRLt HE mefyﬁgtl%aé@s'rt{@ &{d vi ng
shaft 106 and between the bushing 104 and the follow shaft 107 and then is

di schar ged t #ecleadoreasigr #ithhvt gemosingpting nelkesigh Wtebnfpauettfger oove
118. In Fig. Jl3sihBR& e a&ﬁ&%”:é%&‘éfbrnebé Q:EarL:S! &'o%%té&ad%%r ég?r
n y a slant Tine ) ,

| ubricating reaction mxture inlet port shown
passes t hrougf phéyinebwc‘amrngirgrt@@veegwdamiaﬂqmvs inadirection "c"

shown by an arrow. w%%%%lg can EF{%BQ%{%Q%E‘ 1]souftlse<9”@w6 g@t&xj E;H t he drive

shaft seal 112 and ront ate has 'no exhaust groove %0 and t he
di schar ga0 r eaet igenenhklweomm/ce&d r1nt Isernﬂes ecr:tdjm:etnft trhectivryeasdaft seal

112 along the dri V'tnﬁ gha;t 06§§p3 %ﬁ)u% v%apebetween the drive
shaft seal 1fP"35G Fhe Are VR HQF nF 'S dCIRARTERY to the
out si de of thempeasipgn®d gddd @ump smltﬁ:ampfehmg@m weareian | miptukd il mis
formed. The "contact g(grilons am h]d, ear, he shaft and ot er%tgear punp
Tonber s * deorfh BB EPBILS SHEin By WA FARcaa R I apg o S
‘contact" as tésetieh€iest He@stddicoaltwaysusly WoMeihee 2802tdrs eed direct
cont act but neans that the reaction m xture
15 maintained under different conditions, and a polycarbonate

having a desired degree of polymerization is discharged

continuously from the final reactor.

In the above equipment, a gear pump is required for the
supply of the reaction mixture, and the gear pump installed

20 in a vessel or pipe for this purpose plays an important role.

As described above, the polycarbonate 1s colored or
produces a deteriorated product called "three-dimensionally
crosslinked gel” when it receives long-time heat history
though the influence of oxygen is completely eliminated.

25 This reduces the quality of the obtained polycarbonate and
causes a serious problem in such application that requires
high quality, for example, optical application.

To solve this problem, it is important to eliminate a
residence portion called "dead space”™ in the equipment.

30 Various studies have been made to eliminate the dead space
in the reactor and various proposals have beenmade. However,
the quality of a polycarbonate obtained by melt
polymerization is still unsatisfactory in fact.

The present inventors have conducted intensive studies



generally lies in these portions as a lubricant. In the gear punp of the
present invention, neans of discharging the reaction m xture used for

| ubrication to the 5 outside of the systemis not particularly limted. The
nmeans may be an exhaust port forned in the front plat e7§'P"?'F?€eb§Q93 pl at e.
The bushing 104 is fixed to the front plate 101 and to the back plate 103
by a bushing fixing bolt 115 as shown ig 10 Fig . 11 and Fig . 12 and
sealed with an Oring 116 to prevent tRé reaction mixture inside from

| eaking to the outside of the gear punp or the outside air fromentering

t he gear punpe Srhce thhe boshieng begei Sodndddhalti kegddr pufipt be wliedr ance

bet ween the bushj 04_and .t he ar the clearance 15 between the
bushi ng 104 é‘r‘m‘adfﬁ%‘%ee‘é?gfd’é %?%agcnaeldn ‘glg%%%ggf aagf?‘}g&n\%a Ger et st abi | ty
of quantit at the damphlspaby ¢heahgeano perguuipmenpr ave haszedstbeesddd -igl eani ng
properties of the sljding surfaces 119 between the gear 108 and the bushing
104 and bet wdBRHHE ]d‘gb':roq’f@g éﬁa T2 Jo'h%h‘i%%‘ f@kyﬁﬁgb?%ﬁ:*’om%e@omar ed
with a gesr puyngelithpatytdr i ibushy 0gih04h yéanPunp kedidd KesgduiFic
Therefore, this has a great effect in reducing the dead space. A scraper
114 havi ng sfFEPGRET€hin protrusions is provided at an end portion on the
counter-drive si derpknbhgrddedl iuiBat shaf ta p&parsh RoLRs £ AR tip@ns of the
foll ow shaft 107 as shown in Fig. 10 so that .tﬂe_reactlon m xture at the
end porti onsTBRCEHRN JHaftuFe dSsERFReds bjhaWie Mofdgi okOof the shafts, is

prevented from resjdigg ig@at:hﬁé.ﬁ e0el G WrRREnANIn (&R 16h ditsfeN3leghd tO the
out side snoothly. 30 The fron p?ate 101, the gear case 102 and the back

pl at e 1030ar éhpabidnrabliyifudeas voed dezedndienns tbat Shehairt IQbARE32, and
the driving Sial: L8 hahloy STBRL k0T AN LDS QR S0R @i, 100 are

preferably ma romthe sane erial. "An advant age “obtain y maki ng
el enent s froarehkighemw than MNegahbed 2D02iMhumeissr rrfl pres$ite even when t he

temperature gl Lie, BRANRYYY bSefd SV Sila! nd - ANSLARLOD JAMGLALUT e, 2

cl earance between ained at the nme val ue as at at room
t enper at ure hecatseuddheyvenawbehhthe agear gelp ceepives fdmwrerauch aspansi on,
t her eby Kin ble tq nai i.n the .cl.ear he gear .punp at a

design va ung?Ltfhseprgnglﬁl‘l %}Fpe%/nesrﬁont%gtﬁgr% SRt gﬁg:aalcé]%f (PEPORREEd by an

increase in themidneedf thechedteacahsanantenpesaisere of the eanvipnienaf

gener at ed is preferably set to a range of 150 to 350°C according to

1ts operation conditions. When the heat resistance

temperature is higher than 350°C, the material is limited,

20 its processing becomes difficult, the obtained gear pump
becomes expensive, a wide clearance must be formed between
the parts of the gear pump to eliminate the influence of the
thermal expansion of the material constituting the gear pump,
and the residence and deterioration of the reaction mixture

25 1in this portion readily occur disadvantageously. Since
there is a case where a bolt for tightening the parts
constituting the gear pump is loosened by thermal expansion,
tightening force is preferably increased according to use
temperature.

30 In the gear pump of the present invention, the
expression "substantially no leakage under a vacuum pressure
of 40,000 x 10°° MPa or less” means that the leakage of gas
from the outside of the gear pump is 120 x 10°® MPa*1/h or

less based on 1 liter of the inner capacity when the ultimate



heat due to a reduction in the size of the clearance and the 10 gear punp
fromlosing its function when it contacts another elenent. Reactors are

connected by a pipe and the gear punp is installed in fhe pipe. Not shown
in Fig. 10, the reaction mixture inlet port 110 and th&Neveebgr 200%nnect ed
by a flange 15 and the reaction mxture outlet port 111 and the pipe are

al so connected by a flange, -and a netal_Oring is used for sealing. The
nmetal Oring used is preferably surface38pl ated to prevent seizure. It is
plated with nickel or silver, for 20 exanple. The flow passage of the
reacti on m xtwaceuat déded e&Ctho yeirxpume iisnk et 3 pond “1dbai s wieat thté ed at an

vertical angle of 20 and is used.to.s I he reaction mxture to the gear
bor i on. Tham&tBof tHe RFaSHFLRY (thr MUFATDPE RS 1 58 THCRIIERE BEY { ne
reacti on m xXtietebenégiy pRIdaudle the DO PaPRCity20f . tHhedagapappWMy t he

fl ow passage nust be restricted is that the cross section of a connection
pi pe i s gener®9 §O&H culldy thikwl @5€ - YRS asheliyn 16ak hest dscEprBRI®E xt ur e

inlet ports fQuredtby.ihe gery-s MR, 3t hergeakcdPd Anddhe cdfahe Cass&s 30 102
of the gear punp is rectangular. This restriction angle is preferably as
smoot h as posigisteadt o PrewensurrBerbrethvh 6F a8 deddo¥pace by di st urbing

the flow |ing of tggsrf@ﬁa{@ di%bYeRent NEe Sidd ace of the fl ow passage of
the reaction m xture, 7 venmber 2002 49 that has a surface roughness of

1.6 umor |ess in ThemeafurRmentt of ptles/ ditakialge P6r9as idon cafrriedi ot dead

space. on ¢ he SHEL8E Pl N A b 5201 36hPHY Ul Plbuldlohlif G°ALa0UIT

constituted descri ove, m Xxture 1's sup
cont i nuou9l y threoprésmuredosidn thiexyear pumpeto pdr 8 x110 °Mrh.db seppinged

quanti tati vely, & O Dec CACEN SR edHE S, Qb ShalOile ddded-d figs fE S1 de at
a predeterm ned filoow rate ‘and pressure. en a pol ycarbonate reésin i s not
produced, a vashpagrlfhnp qui lowenkhress qu-ediettesninadupresaiure.s Whppl i ed in

pl ace of the reaction xture at the tinme o hin start or, shut down
Phe’ pr oduct | TP 2PRELBY IS aso e Pl e be L BPRE e et i tnd  has
been confi r negkdrhpumphetends the pleslt! em vhé hpidesdnendinisadeothé hgeggear punp

in these cases like the 15 reactjon_mexture. (3) flapge; A portion for
connect | g a e 8 feimanaB, L go 2B bPpidns' BPpR o G She SUEtETh ¢ ne
production pracese @hcaurOpaap yicarsdheppka.i s used at high tenperatures under

hi gh vacuum .and the_viscosity of the reaction m xture rises to an
extremely hidh | evBfIigRES3K (575300 to 10, 000 PaS, which differs according

to reaction conditgeasinAla@Nghdiddart Péup is sucked by a vacuum pump to
reduce the pressure inside the gear pump to 0.133 x 10°° MPa
20 or less, a helium leak detector is connected to the gear pump
and the vacuum pump, the gear pump is covered with a bag while
suction by the vacuum pump is continued, helium is blown into
the inslde of the bag from the outside, and the leakage of
helium into the inside of the gear pump is measured by the
25 helium leak detector. If the leakage of the detected helium
is 3 x 10™ ACC/S or less, the gear pump stands the test. The
DLMS-TP3E of Nippon Shinku Gijutsu Co., Ltd. may be used as

the helium leak detector.
ACC/S means atm'cc/sec which indicates a volume at 1
30 atm. and normal temperature as the leakage of helium per unit

sec.

To prevent the gear pump from being exposed to oxygen
in the air substantially, the outside of the gear pump 1s

preferably placed in 98 vol% or more of an nitrogen gas



proceedi ng of the above reaction (reaching conpletion). To 25 transfer the
reaction mxture by a pipe, as the pressure in the pipe rises in accordance
with resistance (pressure loss ) generated in the pipe, a flange nust stand
a high pressure of 0 to 30 MPa. Therefore, the flange ANOVERBRE2002ssure
durability, sealing durability and heat durability. 30 The pi pe nust be
connected or disconnected for maintenance at a construction site and there
is a tendency toward an increase in the3tunmber of pipe joints for the
reason of the limtations of tools or the Iike so as to finish the inner
surface of thernisphelre.a AL R6F: RpdcsUiEacey | eugbnessrrer chpyeaher 2002
50 by polishing. For_ these purposes, a flange specified by JI'S B2210-1840
has general | \°*He®¥ REJLNELECH Blhe oudiside BLEERIRR J28 imker BATBEeREen
conventional lghdisedne {hedgesr ¥od chbahhg@athd ¥ x@ePobt Fd¥t R WE ERe CONNect
the flanges ( the centers of the pipes are shifted fromeach other by the
tol erance of 997 RBIR 26F F¢raysdiad LfHpmcaeh ethaby alfeabinnpertsogener at ed
in the flang cti ort.Lon, P, r t f] anges by
t he gasket%, t Lfei?{;l%?/ %LO g%mgﬁggg %‘g%h%gggcg{l&%gosq?gb?%%&gfa Fg?r%lér ature
in the pipe iBlatles@ndnai gparteate probl em for a pol ycarbonat e product whose
quality is easily Lpf nce e ratu jations.. Although the pipe
is generally heat egﬁbgHg ﬁ%"g’f ibarglé&pner%?fj%gj égﬁée?ﬂ%rlrﬁ)ene Slrr ?@eheat er, a
reducti on i n éxamessabur Epeasshye cbhoatd iyt b€ 61 arngsa par o " di€ah® heat

radi ati on becguse,it has a | atge ar ost.s are boost ed heati ng, and
heating is Ii%baitet{’%gﬁg&ﬁ%"pué‘g% i“é’%gfﬁ%?lllqtui?soraﬂaﬁ i%ette 81 fh%gpresent
i nventi orna o fhHexdodeand Adeks| woigeandiecdny ppobies dthelakioyetpruael ewsn of t he

rior art and .is used an .industrial praocess for efficiently obtaining a
hi gh qual i ty R EaPEeAEH e RCEn TSP R¥5E SPoflol &P OTeheFs dParbRLbPDduct -

Accordi ng to td tieesn€0dul bt eHe yedihpuppeseme prveblpé Aurdbiilh thass been
found that a pol ycarbonate which rareloy produces a deteriorated product of

a pol yner anddEalilghigune 15208 He %8t &Pndl ¥¥2using a flange having the

fol 1 owi ng structurgnapgle CHedP Gy e €hBr pPEESA€SinvEIRt ohS, tRECOrding to
the present invention, there is 30 provided a process for producing a
pol ycar bdrat ee¥RIESF 10Rr ol theandiac tpBP YL difs Befsnfxm anmateridl c di ol

conpound and gaERIPeBEFoffdd rdsa%8h 6 AROUNT, aRSHShYhAd:3NE6RpH@YA NG t he
follow ng structure and performance are used in the production process. 7

Novermber 200X%rmed By)a repghgan: bgiwasge thai arrnfdsi cadhehtcapeapil #1¢ of 150

C or nore, subfd @atbahly JQd gakaesr WHSbuAaY atd4HR RhEE HHEmREe APa P00 X
10-6 MPa or less and a pressure durability of 0.1 MPa or nore, whose liquid

contact porti¥hacsentalels renthe Suatardalapt htha Adauddreyitast persiamce
agal nst %dmnﬁ‘li‘ﬂr&éé’s not impair the function of the gear pump and does

not substantially dissolve into the product during the use
of the gear pump. The material is desirably stainless steel
specified by JIS such as SUS304, SUS304L, SUS316, SUS31e6L,
SUS630, SCS13, SCS14, SCS16, SCS19, SUS440C, SUS420J2 or SCS2,
25 alloy tool steel specified by JIS such as SKS or SKD,
high-speed tool steel such as SKH, nitride steel, plating
such as Cr or Ni, stellite face finished or carbon steel lined
by a hot isotactic press (HIP) method. Out of these,
stainless steel is particularly preferred. The gear, shaft,
30 bushing and body may be made from the same material or
different materials but they are preferably made from the
same material so as to maintain a clearance between parts
formed by thermal expansion at a fixed value from the

viewpoints of the stability of the flow rate of a liquid,



conpound forned by a reaction between the aromatic diol conpound and the
carboni c acid diester conpound, and which has a heating nedi um jacket
therein. The flange (3) of the present invention wll ;) 10 descri.bed in
detail hereinafter. Equipment conprising the flange of ﬁﬂ‘ée'ﬂ %”sﬁ‘?lz
invention is not particularly limted and the present invention may be
carried out in a batch or continuous sygl em When the batch systemis used,
two reactors are generally 15 connected 1 n series, a stirrer equi pped with
a distillation colum is used for the first reactor, and a stirrer w thout
di still ati on hdghudnligexy ergssuneh@ndegongduebiarorin deedr spacet a reaction

under different copgichiaiedt SN GRIE cild nh Sl SLLEROL IR SOk
reactors be connecte a pl pe, 20 equi'‘pnent conprising a pu or
transferring pumg feaptréeberahl it vubjectedqberachdat usedtment rensd erhe he

reaction pro f the. first. reactor.taq.,t econd reactor.w t hout
exposi ng theqlrﬁgftalgglngﬁ % X elfrgéiu g %%u]ée%%tastl gggi ér:?mpaerﬁ?%élrlgga&?i% Ye carried
out to a desiimed degsk@eodtipml yneri zation in the 25 second reactor. Wen

t he conti nuous sys%e I S %fed two_ or rmre% %ct ors are,gener al Iy connected
in series, adjacentT$eskAbs P8 I&HN LR 3 g BroEent fBVenhi phelt

conprising a spwapaheial I@nsiBIdlidig .t Mehé eatireds idhXt BiBs BEn @AW ed s used
to 30 supply raw nmaterials and a catalyst to the first reactor continuously

whi l e the re®tSPLeEF e MeARSt A1 R ChARE? 18 Hhrecf 91 Tebaaftihsnseaciiemn

pol ycar bonat & iRavirBdidchasyEaGylem Qéaﬁ?uﬁ\ﬁ'j}g@ﬁ hzal 14y | srépdFanied
continuously fromthe final reactor. Novenber 2002 52 In the above
producti 38 pridc@s8r bepes TR WEefesaRdEt &9 % & Qppgreyst AE 2 aakatmsd mi xture,

and flanges ifiglhalbedinda VEEsEmtand pipes for this purpose play an
I nportant role. 5 The present inventors have found that a flange which
In the gear pump of the present invention, the term
"delivery pressure” means the pressure of the reaction
mixture discharged by the gear pump and this pressure is
15 1limited by the viscosity of the reaction mixture used. This
is because, when the viscosity is low, the delivery pressure
becomes high and the reaction mixture flows backward to the
inlet side from the outlet side of the gear pump through a
clearance between the gear and the gear, a clearance between
20 the gear and the bushing and a clearance between the gear
and the body (that is, a back flow).
Generally speaking, when the viscosity is 0.01 to 0.1
Pa*S, the delivery pressure is limited to about 1 MPa, when
the viscosity is 0.1 to 1 Pa*S, the delivery pressure is
25 limited to about 7 MPa and when the viscosity is more than
1 Pa‘S, the delivery pressure is limited to about 7 to 30
MPa.
In the gear pump of the present invention, the
expression "can discharge the reaction mixture under a vacuum
30 pressure of 40,000 x 10°° MPa or less” means that the gear
pump can transfer the reaction mixture pulseless at a
predetermined flow rate and a predetermined delivery
pressure even when the pressure at the inlet side of the gear

pump is 40,000 x 10™° MPa or less. Generally speaking, this



is a pipe joint has a great influence upon the dead space of the whole

equi pnent, the stability of tenperature is an inportant factor for a

pol ycar bonat e whose product quality is easily infl uenczgl bémt engerat ure
because crystallization 10 is caused by a drop in tenmpENVEmBesf002 ¢
deterioration is caused by a rise in tenperature, and the flange portion
easily experiences a drop in tenperature by heat radiation due to its |arge
surface area and has a great infl uence pon the stability of the
tenperature of the reaction mxture. The 15 present inventors have
succeeded i nigraatihportgriofungtide iguidie pyodhcidgreacta polygadthamatebt ai ned
by nelt pol yrrFlrization usi ng a flange havj:n cg specific structure. In the
present inveRtEER, 2at $RAHRT dft SREFCE°Y p‘iﬂb €% P nsferring a reaction
m xture has a strurh Ufte: SJeein pdhipi Of Filge pibsehar iaxanplén, Ithd he fl ange of
the present invention, the term'heat durability" as used herein neans that

on, | ; aprlity ISeC }

the airtight fEBECERICHr SIS RALATY PPYEHID t MEPPaAfydnalde RATHISMed at
required yal uestdUting OReAdM oaVANxBlrdi G tHRRRLAt JhRS. aRGet he 25
flange has no problemin its use even when it receives force such as the
thermal expaR®SF&hoBfirHadngt BPF AN IFoARIT I OPNE L Fle diirgetlipantacts

pol ycar bonat g heS eRERUGE Ethe RS8N ALkEbEd Iduit LARBERApMFE R JHignequi pment
is preferably set to a range 30 of 150 to 350C according to Its operation
condi tions. Shacteapbien imixturgsasffefer alWuticatdont cohtagh s pdbtes
constituting thetfba L Srd Redeopy thermal expansion, tightening force
is preferabl ftei ngreasqg%(%ccor mgi?’g use tenperature. 7 Novenber 2002 53
In the fR&nge of the ghegsar pumpntf othe tiresentr dsvephidmubdteantial ly no

| eakage under PL.eSS f - ess” ans t hat

t he | eakage St %§é§g¥§l‘gﬂm 1%2 %{{th%ﬁ% eég?&?%%g(spi]o%e%hslxp Eg{l}(‘hfg‘?%t all/ h or

| ess based omortiohiisrlofamt he lew=T meapacthyt viten shilnéacé tramathmesacuum
degree of the pipe including the flange is 13,3 X -6 MPa.. Wth this

met hod for négs%c?i"ﬁ"gof hiejesfse age of °§a§‘“‘?‘xt héhﬁe‘cé‘%raf?aé’ﬁeﬁ?u%%e%sotlsbe easy
because the ipme€eranpacdiy i drhdepspeni tedmediafy Rinae . f |Spegd fiydingoa smal | .

a hel 1 is .carrjed out .at x 10

In this se,_.when. jfum |l eak. 10 test . .13 -6
VPa, 3 x 805 SABLR e By mesbiod, R LiqudSintdaniortin pePaahad ¥ diBasur orrent
met hod ( a ) taedshhe fhialishinlgerkthestillmstehiked hauwmebapavéeesdn bed for t he
gear punp caR lge used as the neasurenent nmethod. 15 An outside air contact
portion of tHé’iF8hB8-is desirably placed in 98 volt or nore of a nitrogen

gas at mnosphere notatdrdifreeXpOS@Ehd D iaXyige bueBihgi 6£GHNgbAE Minp of
substantially. In the flange of the present invention, the expression 20
"pressure durdGiBTeseRt iBventimnEar ths Babmisatdonnof thadearafigdPddes not

leak a | pgui dher rgastion tmectideSodethRé dbEL RA dNEsd88SseWitL FUDG any
problemat all in its use even when a predeterm ned pressure of 0.1 MPa or

nmore i s appl Pe4veEt Hee IR éndr the dushdag g Bateesy sheuhafit v i s

general l'y intZa blShiAg9oPi1dbrlicheidh. MPaink8 thE FdANAenOhikberer esent
i nvention, the expression "liquid contact E%tl on is made froma materi al

havi ng corr o3iS6f s lubhheat infui f de taThpRBESA PEEhec BagrRiNP Y 8f hdghby a

reacti on bet wegBetABuALOMRd GidnOknE QPR NEb itrlhﬁnaﬁ? E&EoNisG 3gi d
di ester conpound” means that any material is acceptable as the material of

the |iquk8 cempactapbrid gascharge ddds neactigiamixtuee fiontee wteidene pi pe
g e A HBETAE el abie 1 o RO ol 000 405 e of The
a product.
It is preferred to heat the gear pump uniformly with
a heating medium jacket, electric heater or the like. In the
30 case of a heating medium jacket, to integrate the heating
medium jacket with the gear pump is more preferred than to
cover the gear pump with the heating medium jacket from the

viewpoint of uniform heating. When the gear pump is
relatively large in size, it is preferred to provide a baffle



54 specified by JI'S such as SUS304, SUS304L, SUS316, SUS316L, SUS630,
SCS13, SCS14, SCS16 or SCS19, plating such as Cr or Ni, stellite face
finished or carbon steel lined by a hot isotactic press ng P}) net hod. Qut
of these, stainless steel 5 is particularly preferred.’ No¥emppe200?y ¢ he
flange may be made fromdifferent materials but they are preferably nade
fromthe sane naterial to reduce the irlle uence of thermal expansion from
the view point of the strength of the pipe. In the flange of the present
invention, the material 10 of a gasket used for sealing the flange is
preferably sofliade ihmihet heaiptenediunfiacke tf ¢atgeiborsade dhethanhdrew poi nt
of sealing pfgp%ﬁé'&% gggy@%{;ék@% RXMP S el ubh S TR 86! ﬂifc%}ﬁlll:jﬂe
fluororesin or exarrp‘\’ , leflon), perfluoro elastomer resins or exanpl e,
Kal rez of DuhlertttiBogedb pEingst dfterrs £IRNngeNi s uAdgd tAl cogclashesdars; SUS304,

SUS304L, SuUS316, SUS316L, SUS317L, SUS321 . 47, SUS410.(these SUS are
specified by PYfgy t‘?rﬁ)snéfesrlrlé (gllt,o Pﬁ%‘é’r%?/]%dg,g’%%ﬁ Lo Ctlﬁguh("ﬁél}g\mleen t he

i qui d coBt aticasinbanedhas in pheblEeanyet h corrosion resistance, it is
preferably plated with a material 20 _having high, corrosion resistance. The
gasket is preferablfyy REFESs FaHh e PeCEr ?%Icog}"fefcgr ERe 990 PERBL °Hithehe f1ange
body to preveilessaitziiwantSion Bbalfe pipelor shparike ulFart \naer eherdad I n the
flange of the present invention, the material 25 used far the pipe is
preferably sW3eESUER ferabhlly + CORFAEHPD vIFEH 147 SenfPBeABELRFE r esi dual

stress at hi ghugBRRBEE I €fe i13qghalVdnitRlce idheaStheBe dhenblqnge of the
present invention is preferably heated uni Ormi@\Mth a heating nmedi um

jacket. LA tWaMPascFFD egprRlpeatt 4§ Acthandg -avrefing h@rRAYaR§eoFrdihepe
covered with e heating nmediumjacket but is preferably integrated with
the heating nmedium jacket by incorporating the heating nmediumjacket in the
fl ange fromthe vi & ghsiatrief neiRy dsngararihgl uardnte W iveahye dear

relati vely | g b chbfedehtl SiliRhBAT °h 114 PYETBE: 2005410 or Ovi de a

baffle plate’in't edating medium |acket or to inCrease the nunpér of the
fl ow passagediseld to lceaneay avddivensoyrges to thaideambymmead dérifddiyge. The

surface nQuONRGSSyQh b Nhd I8l £001 BF o Q! b PPe Unat! BEELANAS &l the
present invention is pretferably um or less . € surface roughness neans
t hat the surftheegmadugkpassiai dfheheugéarepump contthet 1hkeh t he reaction

mxture of the fl aﬂgeu;i)gerlgi%mtogfl gﬁé (i:l:r&:éeqtnﬁia(ﬂleRgPXthe motor or
torque upper limit value is set to protect the gear pump when

a metal piece bites the gear during the operation of the gear

20 pump or when abnormal torgue is applied to the gear by the
deterioration or solidification of the reaction mixture in
contact portions among the gear, the shaft and other gear
pump members. When the current value of the motor reaches

the upper 1imit, the motor is stopped, or a shear pin or torque

25 limiter is used to disconnect the drive source from the gear
pump at a value larger than a predetermined torque value.

The shaft seal of gear pump of the present invention

is used to prevent the reaction mixture inside the gear pump
excluding the reaction mixture used for lubrication from

30 contacting the outside when the drive source for driving the
gear and shaft is connected to the gear pump. Any shaft seal

is acceptable if it has this function during operation, as
exemplified by a mechanical seal, gland packing, sealing

coupler, metal seal, ring seal, labyrinth seal, viscous seal



The surface roughness is preferably 3.3 pmor less in 10 terns of Rmax.
Specifying a finishing nmethod, the liquid contact portion is finished with
the sanme finishing nethod illustrated in the above iteghofﬁ%é) val ue. In
the flange of the present invention, when the flange i SNOY¥FREREZWZ o 2

pi pe, they are generally connected by 15 wel di ng. However, a carbide is
adhered to the inner surface of the piqg because a wel ded portion of the

pi pe is exposed to high tenperatures, the wel ded portion or the inner
surface of the pipe near the wel ded portion becones uneven, and the center
of the pipe iasdsthd tlddkehy The shaffituseat @in blecnsad A@nswhessit wherseby | evel

di fferences ar roduce Therefore, 1t i referred to_carry t
post - processinﬁg gﬂ%ﬁacatsqglﬁr T SRR AR %'ng'f'%g (f)% I}esecilr?él. S Xi? h%géi"}éasent
i nvention, adyiwatesuadte nay the gsad Hanptihe gaskdmitsadtbedween fl anges if

it has required heat 25 durahility, pressu durability and corrosjion
resistancg. Wien & KGFPBH t}éﬂdeox?ipﬁé’fieéragigopwlfd&dngﬁg"‘ SPaFbAM it has

such an agdvapbag@eoh hednd Poirasbnsef fareshakt) hes fangearcpampeoeagid y made
metal -to-netal sealing. The hollow netal O ring has another advantage that
there is no @&58°%patevetiinfd teoPEEVeRk the Jreittiion Bixtwrekheds of the

gasket itselfresklih§ein tHeNGRaBLAADPHAREL iR AceapPiRY BEdid Gdyne gasket
by tightening a bolt and a nut to deformthe gasket, the thickness of the

flange is ma#avPapye Shensr 4¥i Yo Ragiwt ENPAGLAR rehdemovA Reeyreretdon Hovever,
since the holliQW,re 7eNaY €HREEn 2902036 8B B0 O #h8% 13S0 BLLYE ) sal | er

deformation force than other plate gasket or spiral wound gasket, it has
still a f0rt Hor ademmtiege tdsxapehe Phopkhies. gfcreweof| bhgelthe. be nade

relatively thi o] O [ erably used.
V#3640 of VIEIEAIEI Rl ToiCb Rl SR} Rpd RO LG ALY 1S
preferably usedhisgtée tied |ldkenetakifple nshapéhd sOprefigrrad. not have a

circul ar shape a”drgﬁéﬁtiﬂ@é%t%“ (L)#agl b%rtw%gpe{:.h%r@&%ﬂng L{xﬂséiﬁ QUds the flow
passage of 10 the reaction mx w thout a break. T'n e ange of the
present invemlatn,ofathiengear pugp ol €he prwssdr bvenipicoy dbd wrsitimg surface
o e {4805 B ESYAy 05N bhA%eSld IGETHFLofl el dRia TS
preferred topihape.a jadhet memed ibalotpuntiogldtky gaskesd lbuktemay be
a bolt, welding or the like.
The flow passage of the reaction mixture at the inlet
port of the gear pump of the present invention, that is, the
20 flow of the reaction mixture at an inlet port portion of the
reaction mixture is preferably smooth to prevent the flow
line of the reaction mixture from being disturbed.
Particularly preferably, the restriction angle of the flow
passage is 45° or less in terms of vertical angle. Preferably,
25 the flow passage of the reaction mixture has substantially
no level differences except for a required portion for
supplying the fluid. The level difference of the required
portion for supplying the fluid is the level difference of
gear teeth.‘ The expression "has substantially no level
30 differences" means that an end portion is chamfered 2 mm or
less, preferably 0.5 mm or less, more preferably 0.1 mm or
less.
In the gear pump of the present invention, the sealing

of the fixed portion is the sealing of a gap between parts



a groove in order to inprove the fastening pressure of the gasket side and
sealing properties. In the flange of the present invention, it is preferred
to effect netal-to-netal sealing for a gap between the_flanges 20 by
surface finishing the flanges to a surface roughness of Noxembgr 3003 ess,
preferably 6.3 pmor less, nore preferably 1. 6 pcn or les s in terns of
Rmax by calculat ing the crush margin of the gasket for the inner surface
fromthe gasket seat and by machining t4fe flanges with a lathe to nmake them
parallel 25 to each other fromthe view point of elimnating the dead

space. |In thesddiaagfgofhd BhaptesedttHenyeat ivdiichaed ddabilleapgetisnsonnect ed
to the pipe, the flow passage of the reaction m xture referabléhas a

smoot h shape SfhFR% IGEEPHIR - dF SE U8 er he IPPRE THSRS bRe tirenteRtdton

m xture. Partdn@uiRg|gedi 85862k Yapt herddVt RAIHAGE phase tds sRBEg LN Er
dianeter as that of the pipe connected thereto. Wien they cannot have the
same di anet ercds® pRogRi thediveerh&pe apeshtigithéadeihe reiad platea aedtaiction
angl e of 20 BSPwbdh LIS 18E V&4 tnGa Ldey erke Q:%{Z 7 aﬂgi . The
restriction gjnaé): e ivsv pr ef eﬁ%Py 10 or |l‘é§§f prrdg}‘rbe pre%eera 3‘/@5 or E'gss, much
nore preferalfdeplingr ifemetal ntaimetglesent inav@nidlons wiiéecthd byange is
relatively | i k ﬁﬂﬂi i i.tfLc 1] a_nl ity of 5
bolts and nu'?srsl&%ﬁf ? o?%ﬁ% a pgel{lceesr% ﬁg%li:%ggllé%c’ﬁl alr{ﬂgliqglgﬁeggg?#%?it%é’e

ti ght eni ng preestwpthef dihsegdshegtwitdcenkiquiphpapgkiage Mvemnhihecdod f s and
nuts are tightened i.s inserfed jintq the tween the flanges to limt
the tighteni nhczghedisélfgﬁf:’% ofn%ﬁlsclrse\ﬁrﬁgfaffigg{,} ?ﬁe‘%"éboyr r‘]r‘ael?lsngmf’ epossi ble to
10 equal ive thgrefleaabeni 1B @i bolXessand teitnss of TReax NSHetabntofmétwel spacer
can prevent the deformation t he flange, caused. by tightenin e bolts
Snd huts. exceRalIae, L& ReuataliycEed oRE it oo LheS B 88 £ hUBhe  on
wi || be descriiddaheiguiafpackitid mayeber ase@.to Fig. 14. The 15 exanple
shown in Fig. 14 is a nmere enbodi mrent of the present invention, and it

shoul d be under st b3 tHAH1AH BPesetie PREERYY 1PsUFRA URdRFt B W™ hi s

figure. Fig .asldnBpavtad-peinetdfl bed BNGPSs indubkan@ént ihedlecdsad]l a
flange (male ) 202 _and an unshown pi pe are made from SUS316 . 20 The fl ange

(f emal ) 1201 ahdodfavs rghdbk Q ialing FoPraferabnt iRt to each ot her by

unshown bolts and AgySved ! BtHLf8beh oA thah kBRI 1R fika1 bheidd ange
(femal e) 201 and the flange (male) 202 incorporate a heating nedi um jacket

203 and are dBfEECBJaR AN athdhaly VRN i IHOVIIPHMEEAL 0251 R kS t he

heating medi WRdd 4§/ AAS dReptv20AmkeRA 1WRIIAd BEsd havae-{anmd£) 201 and
the flange (male) 202. The flange ( female ) 201 and the flange (nale ) 202

are butt wel cEaRliiggt e &ﬁ§ﬁ§ﬁﬁc%ﬁ‘p"€' ﬁf‘ed:efﬁ%éoﬂéﬁjdgdlrﬁoﬁl?q’%ﬁo okeakthe flow
passage Gig t hg tRAGIA1dE & Whe §Sart bl b Ph¥HI 13w 2100 #3QP, and has
a surface roughness of 1.6 um
thereby making it possible to minimize a dead space formed
in a portion where the reaction mixture leaks.
Therefore, in a case other than the case where the
pressure inside the gear pump is lower than atmospheric
25 pressure, use of the hollow metal O ring is desired from the
viewpoint of minimizing the dead space. For this purpose,
the hollow metal O ring is desirably placed near the liquid
contact portion of the reaction mixture as much as possible.
An example of the gear pump of the present invention
30 will be described hereinafter with reference to Fig. 10 and
Fig. 11. The example shown in Fig. 10 and Fig. 11 is mere
an embodiment of the present invention, and it should be

understood that the present invention is not limited by these

figures.



in ternms of Rrax to reduce the resistance, an end portion is chanpfered O.
1 mmor |ess and the nunber of fine dead spaces on the netal surface of the
reaction m xture as much as possi bl e. 7 Novenber 200 &?3'H§%fh$fge
(femal ) 201 and the flange (male) 202 are connected tbNOYEMBSIRROZh such
a manner that a groove portion (male) 207 and a groove portion (female) 208
are conbi ned together, and their connected surfaces have a surface 5
roughness of 1.6 umin terns of Rmax antP are nade parall el to each other by
machining with a lathe or the like so as to effect netal -to-netal sealing
for a gap between methklg.t vomeicarigeadli,ngeserémeenoc2@bioVamnruaensadsng 'i s

effected by deform ng an shown 10 hol metal Oring inserted into a
netal O ring aa??ﬁ’éh?f%?ﬁ‘ sggf'sﬂﬁfr ﬂ?éeswgltﬁ CPHEeSF%‘&&é) P8 URFNQYRN t hat

t he hol | ow mardlveQuhii Bowiias 1301 opaGE@CIn fa AmiBesgioowraandibssfgf ormed to
obtain seali (nﬂ%tgro )yerties. The reaction_m xture is seal ed and separated
i

fromthe 15 VBP9 aftel 4f ang Fdedlodshattgl QT he S ivesshaft t he
hol | ow nekal sQalli BYdE NSEheddai ¥ thd ReatRt 8bs Qrd @geaéammaf%e%vA 206.
n

OnMng to netal -to-netal sealing, there is no dead space in fact .
unshown spacéi® ic§ld&AdwiERER Hetanednd: fber pPRRYRL DD idendiseFa2dedand t he

flange (mal e)20Rted0dride £iaM98f8mBlrelr QlAaQQ'oBIEepiél?ﬁgﬁ%]f ngl e) 202

are tightened to each other so that the distance between anges shoul d
be fixed, ti @ttesbgdnbeetire dorglyshie oprideegenn aree tldrqaedby Biavat i ng

the temperal yieek0yse.d SRREEALAME, R COVAET dilill zfdegw@ﬁgo 1, heat

i nsul ati ng teria en a polycarbonate resinis no roduced; a washi ng
l'i quid, dénpressedldi toofowmculndy rtogetbappit e gleacecabet he2r eacti on

T o o o1 "FEh SIS Py L i e ek en o e
jthere | s no fhelreamoundh tAheebdotidn oxefire hism Heltapget aflot he fprasanit
I nvention | none end of the gear case 102 and a reaction mixture outlet
port 111 is formed at the other end of the gear case 102.
1S The driving shaft 106 is installed in the gear case 102
supported by a bushing 104 and provided with a gear 108. The
driving shaft 106 is connected to the unshown drive unit on
the drive side, and the gear 108 and the bushing 104 are sealed
with the drive shaft seal 112 and separated from the outside
20 of the gear pump.
A gear 109 is engaged with the gear 108 (see Fig. 11)
and attached to the follow shaft 107 supported by the bushing
104 like the gear 108.
_ By the rotation of the driving shaft 106 by the unshown
25 drive unit, the gear 108 turns in a direction “a", the gear
109 engaged with the gear 108 turns in a direction "b", the
reaction mixture from the reaction mixture inlet port 110
enters the valley portions of the gears 108 and 109 and rotates
together with the gears 108 and 109 while it contacts the
30 1inner wall of the gear case 102, is forced out of the valley
portions of the gears 108 and 109 when the gears 108 and 109
engage with each other on the reaction mixture outlet port

111 side and 1s supplied to the reaction mixture outlet port
111.



t hese cases. (4) flow passage; 7 Novenber 2002 59 The fl ow passage in the
present invention refers to a space constituted by (i) pipes, (ii) a
reaction m xture introduction passage fromthe inlet Q%Nthe Y)al & to the
seal ing surface forming portion (flow passage cut-of f SNBYFPPBNT% { he
valve, (iii) a reaction mxture discharge passage fromthe sealing surface
formng portion of the valve to the outlet of the valve and (iv) connection
parts for connecting these {such as a socket) and through which a reaction
m xture flows, and (v) contacting portion of 10 reaction m xture as final
product (such as sMetad tdi-getalnseabipdliscafifonted Produgtpopeipreasgess, to

obtain a high;quali l,y.c 0 fo tical plication,, it 1is
| mport ant toQggi %éfg%/éﬂ%t)réegp e%?é%ggr ?oﬁ dcagﬂ%l égg"#ecg% é%gctégt“{enent he
transfer routtbe Vack qusitet ddBemndiahe pean crsde 103. t 0Whelni rthaatesides dead

space in the reactor and various proposals hav. ee de. However, the
quality of a°60?§8a¥%%‘ﬁ%%oél Sﬂf‘;ﬁuﬁ%dlggeﬁe??r’boll nﬁﬁﬁzgﬁﬁoﬁe?gtkﬁl I

unsati sf ast omyixitaréastt1dheqarte3ant bebugat eaculigy emetandyet adtant ensi ve
studies 20 in view of this prohbl em and have found that a restricted and/or

expanded por SREALIBE PRE Be A PELdLGent ol P L S HP S dRekafgstPotdeen

attached in thesRakoss atle, gbhe wuMpat eherdfotde api peranyl 11Res sanneet i on of
t he pi pe have a great influence upon the dead space of the whol e equi pnent.

They have suf@&eteling i nThe AEiPgi hbt S¢FNEStRe agsedt EProPrevediyndar bonat e

obtai ned by ekt rBRLYI®S iHAld R BYolShBEK 8nd olIGEle RAYsRGeasppeCI ficC
structure in the restricted and/ or expanded portion of the flow passage. In

the preséft merahtfonmetyk seaddndrshatld Rese| v sbfpat @ d bp Wl yi ng
the reaction Jyh,xby¥bC€ot Sthd Of1&xanpl e, a reducer as shown in Fig. 16. In the
fl ow passage ( 4 ) of the present invention, the expression "restricted
and/ or expanded poFhé dmsaifinghd 0| baspasbulel'catdags gzopvet 1 bh wikiee cross

section is r%@f@@g 9§ the flow passage of the reaction mixture as shown
in Fig. 13 so that the reaction mixture itself functions as
15 a lubricant for lubricating sliding surfaces 119 between the
bushing 104 and the gear 108 and between the bushing 104 and
the gear 109 and interfaces between the bushing 104 and the
driving shaft 106 and between the bushing 104 and the follow
shaft 107 and then is discharged to the outside of the gear
20 pump i:hrough an exhaust groove 118.
In Fig. 13, the reaction mixture for lubrication
spreads to a lubricating reaction mixture inlet port 121
(shown by a slant line), passes through the lubricating groove
117 and flows in a direction "c” shown by an arrow.
25 Out of the bushings 104, one installed by the drive
shaft seal 112 and the front plate 101 has no exhaust groove
118 and the discharged reaction mixture moves in the direction
of the drive shaft seal 112 along the driving shaft 106, passes
through a gap between the drive shaft seal 112 and the driving
30 shaft 106, and is discharged to the outside of the gear pump
while it seals up the gap where a liquid film is formed.
The “contact portions among the gear, the shaft and
other gear pump members” denote portions shown by bold lines

in Fig. 10. The word “contact” as used herein does not always



7 Novenber 2002 60 increased of the inside of a nmenber such as a pipe or
val ve through which the reaction mxture flows . It neans what is generally
called "reducer"” in the case of an ordinary pipe. The ucer i ot
linmited to one specified by JIS but it 5 means a |iqui z?\gHF@Pebg?‘?% on of
the gear punp, a restricted portion of a strand die, or a cross section
changi ng portion of the flow passage thfpugh which the reaction mxture or
t he pol ycarbonate flows, such as a portion of the flow passage when the
valve is fully opened, and conprehends what is not 10 generally called
"reducer". | medRedireat pasrbaet dfut meagse$BAE the aradadiiont Réxteren " heat

durabi ity nEansahtiat1ibe alridall 1e3TiaRd pEegsuna durabi Iity of the flow

passage are higher an required air tightness and pressure durability
during operation e¥entle d&hipymp efpéhat presehdraentpoobl epamoest not

arise in Lo distavatouhan. LUgol| oYnaasaaan o Ry SR, L0LER SHCY A5, the

t hermal expansion o erral constitutin ow passage i ncl udi ng
t he restrisct etitaidecrt ekparydtempios hobpanWienlar pplljicdtbdnatthe meqatsoduced,

the heat durability tenperature 2Q of the flow passage . is preferahly set to
a range of 186% hesﬁgb&g‘gé‘%%oﬁ’%t %811“? ]onpé%ﬁtif’g?{ltCB?faF?ioo‘ﬁﬁel‘?1a‘ilﬁe f1 ow

passage of thaaweesent invention, the expression "substantially no | eakage
under a vacuum pressure of 40,000 x 10-6 a " means that the

VP |
| eakage of gas 25 FRERUFEIGLLE kS ifrjr(’;‘FGd‘f%éth%rqeqseéPllPE?eld”aﬁHSdotro expanded

portion is 13GeXbdBrbpMite 103/ Byd ks nasedi@ bbiki 1 €5 £f shbenimner
capacity when the ultimate vacuum degree of the flow passage including the

restrictd@ afdor 1&,3RthEdq - pbt 36hspeled with 3p .G ripg. 1k dochrensint

speci fical | y,tHheeheekafaniseu3® ARaSHECE- &Y 1288 hJ0tbalHe 8adsPes tdons of
the flow passage including the restricted and/or expanded portion. In this

case, the gasthecgRalPUMPRTI tERetH tidnBdT (PRt S HO hERE PRI R est  ( b)

Whitﬁhdhave been deggrlbagiel QisHNEy 968N PHIPL2DOENISEhHE1 SRARIELENT
net nod.
between the bushing 104 and the gear 108 and the clearance

15 Dbetween the bushing 104 and the gear 109 are maintained at
a fixed value, the stability of quantitative supply by the
gear pump is improved and the self-cleaning properties of
the sliding surfaces 119 between the gear 108 and the bushing
104 and between the gear 109 and the bushing 104 are improved

20 compared with a gear pump in which the bushing 104 is not
fixed like this. Therefore, this has a great effect in
reducing the dead space.

A scraper 114 having straight thin protrusions is
provided at an end portion on the counter-drive side of the

25 driving shaft 116 and both end portions of the follow shaft
107 as shown in Fig. 10 so that the reaction mixture at the
end portions of the shafts is stirred by the rotation of the
shafts, is prevented from residing in these end portions and
can be discharged to the outside smoothly.

30 The front plate 101, the gear case 102 and the back plate
103 are preferably made from stainless steel such as SUS420J2,
and the driving shaft 106, the follow shaft 107 and the gears
108 and 109 are preferably made from the same material.

An advantage obtained by making elements from the same



7 Novenber 2002 61 An outside air contact portion of the flow passage is
desirably placed in 98 volt or nore of an nitrogen gas at m)sphere not to be

exposed to oxygen contained in the air substantially. E‘: jcularly
desirably carried out 5 on a pipe joint portion of the’pP¥eMm %Fﬁgﬁ?e flow

passage of the present i nvention, the expression "pressure durability of
0.1 MPa or nore" neans that the flowp gsage does not leak a liquid or gas
to the outside of the fl ow passage and does not cause any problem 10 at all
inits use even when a predeterm ned pressure of 0.1 MPa or nore is applied
to the insideabérL@b:mi@hﬂpasgag@hbnctmﬁﬁhﬁgpphetuesUﬂi¢hedgemdkmmmexpanded

portion. The,pr a pressure at the out | et of

t he punp |nstL§Ie1 tedﬁﬁ’ Q%’ °\R/e¥ass%9§gg‘h§%¥uf%e rar?arailgeotfe £ o 30
MPa. In the thew mssagetafxfnetdhatpltaeem.am@ neeentel @3, thhe expreasi on "l iquid
contact portion is al _havi ng corrosjon resistance agai nst
a nonohydroxffe'ggﬁﬁ%ga PS?ﬁ‘éﬁe 65‘&3?\%{ e oﬁalﬂgf\ﬂﬁgﬁl?h%n%f’grﬂﬁr@‘a&l ol
conpound sindezPah ok Arfrdtiebyamatt iy est efo LAMQURE" nEEADS1A NgHe any materi al

is acceptable as the material of the |iguid contact gortion if it does not
i npai r the fGHERFIRCHENHE FSHWPYER 85 Fedeiif et ot TREDSPAREEYENF di ssol ve

into the proddet ehthid tibd e HS@&d dpiRef LausE@SAGR LAELYSEON A REie
restricted and/ or 25 expanded portion. The material is desirably stainless

steel specif Fé8CIRf Y dgeRanse s\1Io3bACT RIS BA | Lhesumaay: o5(gE3waa teduS630,
SCS13, SCS14pegtSife tﬁ@&%du%le%ﬁ% theSE20d 20tnS YearGALEOSh P RrLES! St ant

nmetal such as nickel or titanium alloy such as inconel, nickel-chronme iron
or hast el oy gepraruny £30mslesing its BHna§ionswhenitecpatact s rnsder cer ani c
coating or cghbpapeteel lined by a hot isotactic press (H P) nethod. Qut of
these, stainless steel is particularly preferred. In the present invention,
t he expression "l iRpAatasnagetcpuradted’ bremmd pe areddtheogeat xpunre isont act

portion 7 Navembels 4903 182pipe. Not shown in Fig. 10, the reaction

mixture inlet port 110 and the pipe are connected by a flange

15 and the reaction mixture outlet port 111 and the pipe are
also connected by a flange, and a metal O ring is used for
sealing.

The metal O ring used is preferably surface plated to
prevent seizure. It is plated with nickel or silver, for

20 example.

The flow passage of the reactionmixture at the reaction
mixture inlet port 110 is restricted at an vertical angle
of 20° and is used to supply the reaction mixture to the gear
portion. That is, the restriction angle of the flow passage

25 at the reaction mixture inlet port of the gear pump is 20°.

The reason why the flow passage must be restricted is
that the cross section of a connection pipe is generally
circular and the cross section of the reaction mixture inlet
port formed by the gear 108, the gear 109 and the gear case

30 102 of the gear pump is rectangular. This restriction angle
is preferably as smooth as possible to prevent the formation
of a dead space by disturbing the flow line of the reaction
mixture.

The surface of the flow passage of the reaction mixture,



of the inside of the flow passage including the restricted and/ or expanded
portion. In the flow passage of the present invention, the expression "the
surface roughness of the liquid contact 5 portion is 10 umor |ess" means
that the surface roughness is 10 p.mor less in terns ONOMRRPer39Q2 surf ace
roughness is preferably 3.3 p.mor less in terns of Rrax. Specifying a
finishing nmethod, the liquid contact portion is finished with the sane
finishing nethod illustrated in the abdve item of 10 (1) value. It is
preferred to heat the flow passage including the restricted and/ or expanded
portion unifahatyhas tah sariieati fgugmtidamofatket ym elrediesisCcihetdmis @f t he
like. In the_case,of a heati diumjacket, to i tegrate the heati ng

medi um 15 | aBREE SRR GHRET (K HASRAGEORGHy 4 AdPGaRRET FRIFRS | e and) or
expanded porku@hats ePrehdpnak@iaedohbast tgovry. the fl ow passage i ncl uding
the restricted an/or expanded portion with the heating nmediumjacket from
the viewpoi nt of uhft fEENPREELPHEP Wﬁlltﬁée?llﬁmdﬁé§§ég§di et attihfel y | arge

in size 2§ oreWbeNoA nEk0ge iH sippihiBatiordiidRL81 Yy rduhent! QY AasHAge s
| arge due to the restricted and/or expanded portion, it is preferred to
provi de a baMikKEUpPatkleth noxé Rélt ARG HETRhARIedcRBANEEtRBLYHY 598 t he

nunber of theptl PULPARSA %tQlre! BatREAt hoG MBAI 4B $QeaSut o i for My heat

t he fl ow passage. e present invention, any neans nmay be used to
connect the posfieterminethdlow erpanded peessune.of the fl ow passage to the

pipe or the like if 11 _h ‘ﬁﬂ?ﬁ I 14 1¥.q COrrOSI.

resi stance and sur%%%argﬁb%ér%s oreptgﬁ?#i%uﬁg{%n%dé{:ogédﬁogt‘faosﬁlugl t hose of
t he restipct ddqahd/ orom@iresgeainddd porvaouum |ain ds Euppikedpire pladel ange,
wel di ng, grayl.o r 1h i ke. | di 'sg%qnﬁrll ed. In the
present i nve%fc'i grr‘le srgeca%r%téf)gr'fl e}a'?l*]'leéaigﬁr g\(%fﬁé&ggﬁn%c [ ngqa'rrgt ﬁgg W h a pi pe
is a nmethod bhiutisdiown ghs polodiict Aon eyfahié @odiychhbosat&kebrofnddeetyingsent
invention is 7. Navember 02 63 shown _i.n_Fi 6., Fi 9. 16 sh a pipe
301 before | £PPeRORRE ed Toras BSERAMI0SmERT S i b3 " IBIREY Lo the
socket 303. Whehl theifheanbacdbs pehid igrar3phmpfin hthepiepeasd9 1 and t3@2 and t he
5 socket 303 are finished to a surface roughness Rmax of 1.6 ucn or |ess .
The cont 42t SEAFALER THEH'%%e socket 303 of the pipes 301 and 302 are
finished to a surface roughness Rmax of 1.6 pmor |ess, and the contact
surfaces 307 with the pipes 301 10 and 302 of the socket 303 are finished
to a surface(r?'dugh Rmax of 1.6 umor less as well. These contact

surfaces of the pipgHorddbnabdr dEuhitlt inleasprfeiwiIB3 anbendBGigeedrwi th a
| athe to achieve parallelismtherebetween, ther eb)é,effecti ng netal -to-netal
sealing for & Bipeptitech vasseisugst 1t the Mtodestion BRACSTT Hodet her with

the abovgos uEme}eafgé&Mﬁ SedAft RLgh RemPbPEEuRl uABEr BAdnaFR uuRser t ed
‘into the socket 303, a groove portion 308 fornmed in the welding materi al
304 is wel de@nd the viscosity of the reaction mixture rises to an
extremely high level, generally 200 to 10,000 Pa*S, which
differs according to reaction conditions, along with the
proceeding of the above reaction (reaching completion). To
25 transfer the reaction mixture by a pipe, as the pressure in
the pipe rises in accordance with resistance (pressure loss)
generated in the pipe, a flange must stand a high pressure
of 0 to 30 MPa. Therefore, the flange must have pressure
durability, sealing durability and heat durability.
30 The pipe must be connected or disconnected for
maintenance at a construction site and there is a tendency
toward an increase in the number of pipe joints for the reason

of the limitations of tools or the like so as to finish the

inner surface of the pipe to a predetermined surface roughness



20 Any wel ding nmaterial may be used for welding if it has strength required
to connect the pipes to the socket, the sane material of pipe is preferred
as welding material and TIG welding is nore preferred. Ire ldiB mat eri al
for wel ding the pipes 301 and 302 to the socket 303 and 9H8“ﬁﬁ# 25
material 304 are SUS316 in Fig. 16. Since only the surface portions of the
pi pe 301 and the pipe 302 (portions sho by slant lines in Fig. 16 ) are
wel ded, the welding material 304 cannot” be exposed to the inside of the

pi pe and contact the reaction mxture. Therefore, the 30 surface finishing
of the wel dedbyp@aliighingi ch has been required in the prior art is not

necessary. The reagtjo L xtyre is perf separ.at.e Lo he outsi de by
nmet al -t o- net al seaF%%gP%%dév%{Tr(ﬁoﬁges'ora a%g%e be ?/\(/:elg%let%hfgysgg et 303 and the
pi pe 301 and B2gdp lsdabweesn gedeNOManiberen2@62d6Hetdoorket 303 and the pipe

302. Therefore, the.reactio 1 xt ur e dges not enter the gaps .forned between
t hese seal ed surfagégc‘.a aE%%%kﬁg‘]f )iist”bsnetrgre? ?%%wegeé'bgo?v?‘ftf%rpae]ﬂyr'é% y snal |
in quantitsy afithridesi andl tDghténgD IS lal ®ollhahndhe meacid WonhedtXtHee
entering the gaps deteriorates and the deteriorated cEroduct enters the flow

of the react oA utRe 6§EATS Ofabe® PLIBPAAF S ABI SRk EromLaricAtheF e

conpact than g} htle @ONBLEAEONOFEAIS HodehodSthe ThaOe wHidebyl aCk&be OT
heati ng the pipes can be laid in the socket when doubl e pi pe heat 10

traci ng are udidfenease ietaereTRfYt dfethpeslange HiaciR@nrerhten pi pe

joints. In thg Aresenl ddpeRd bOtweddent! MR st B theagd 4t Mxbiigy at the
inlet portion of the reaction m xture of the restricted and/ or expanded

portion il definmisidy asfpddhseacas prevent the flow line of the reaction
m xture from bei ”gTﬂlasélf-'{n?PﬁityPfot itembaEh¥uPE e €T Yipkh§sr §8541 4} 1 0N or

expansi on angle of the tflow passage 1S 20 or less Intérns of vertical
angle. |t is mpoartansfereblem farce pedysarbonatenproflugérvlics qualiey The

f1ow passage g 13UbaEARbALA % Ak Rhe drdiBIENSSD | RLBIGIAL 20! ¥

used. The expression stanti a 0 leve erences” neans t the
end portion ithegmdper &bl gersdratilar bdafedrhor hestinguwelipmejeckbtyo). 5 mm or

I ess, rn“¥§rn%f%éyfi%eEgQLgrp'g'Egad%fibgsih temperature easily occurs

in the flange portion due to heat radiation because it has
a large area, costs are boosted by heating, and heating is
liable to become unsatisfactory.
It is an object of the present invention to provide a
20 flange which improves the above problems of the prior art
and is used in an industrial process for efficiently obtaining
a high-quality polycarbonate which rarely produces a
deteriorated product.
According to studies conducted by the present inventors,
25 it has been found that a polycarbonate which rarely produces
a deteriorated product of a polymer and has high quality can
be obtained by using a flange having the following structure
and characteristic properties.
That is, according to the present invention, there is
30 provided a process for producing a polycarbonate resin
through the melt polycondensation of an aromatic diol
compound and a carbonic acid diester compound, wherein
flanges having the following structure and performance are

used in the production process.



The vertical angle in this case is an angle shown by 25 "a" when the fl ow
passage is of a concentric type as shown in Fig. 17 and Fig. 18. \Wen the
fl ow passage is of an eccentric type as shown in Fig. 19 and Fig. 20, the
vertical angle is an angle shown by "~". ) In the pr eszemmgp%n, when
the restricted and/or 30 expanded portion is used in a horizontal flow
passage, a flow passage of an eccentric type is often used to prevent the
formation of an air pool. In this case,®>lthe "horizontal flow passage”
refers to a fl ow passage having an angle of 0 to 45 formed between the flow
direction of (ShefLeagé dldtige whech Had\Gverher AP Hixyt ot heof € ayr passage
and the ground. Exanples of the restricted and/ or expanded portion

accor ding toMaE  pPUREHER 1AL 5 14PEAGRONRIT T oY dun| BEEESURE Ofpe
exanpl es showw ,ioboFkds0* MFatér A s @nbes ep LobAtRRIra b3 19tyt e Present
invention, and it should be understood that the present invention is not
linmted by tR®8eoFi §oFes. wipge HAU[d CPPach gPUH P ifeAgder f5Pm 42
concentri ¢ typRRe2Rd: i RARFoEiOn kiAW S0 RbnBRyECSENT T C
type. Fig. 17 and Fig. 18 show a reducer body 401 before it 1's wel'ded 10 to
a pipe. A liqongoepdt fermedrhy ¢h e@sthas hetvremcda arghasss dioll. 6 umin
terms of Rma t e i3 gﬁg rti 5.,0Nn a
smal | pi pe si)& @nggaa%%&? aggyerggfl%g %lgigdzégéeﬁ%/ m%@ﬁghﬁgté?llcarf may be
used for thehssl detlepbing oredBumiQiickiet| thepeintrengt h required to connect

the pipe to a redu I | di i rsr er body 401

t he wel di ng nateri.gﬁ?é aﬁ%grf%eq&yy;g%a?genéﬁéeg rtgn%n%%ggl{gﬁ {fﬁgfvcx%? ded portion

i s snoot Aoy fdesicshbddt bn adstafladenednglitess of 1.6 pmin terns of Rmax to
prevent the formatjon, of dead 20.spa by, di st urbi the flow line of the
reaction nixture. #‘ﬁ‘éi?“é%rf%riccot"}pgﬁscjiflgeglg%néslll%nr?ear?écll)é:p’?spﬁes:e'ﬂ) for the flow
passage of a ineaembni Lstiype phrvicularkygliditehdadd ghel rasdnt = 10 for
the fl ow passage of an ecgentri ]t9 and Fi 20. 25 In

type sho pn Fig. :
the pipe | nolTERGPRMACHE GAF ST} AP AIPABEY S St HIRUS BHE STt ur o |
conti nuous| y wheansher b&tkch | sy d i filsowspassage fadderspaesegénérwEnti on, a

curved portion of thevvffl‘ pe for transferring the reaction m xture is forned
by bendi g a FPBECERBT SETEEG - ?f,tiFEFre%g‘H'[ﬂp&d ¥Hthia ALatbhirfeion The term
"pi pe" as usepibAheif URASoR MPEirs tarGaRIE anans & thitregan fist all fl ow
passages through which the reaction njxtur such as a | ubricating

f s e passes,

portion of tﬁ’ésﬁé&l?ﬁbo%fc‘tlﬁ’é‘“géﬁru‘iﬁﬂrPBrt":‘a‘f]sleﬁﬁpﬁa’é"saé’g"é’rpGPt‘?WYof a
strand di e exueph dedicti8atuiierd Ber¥ala: condibRyREbennZ00Ps Baskn the
present invention, the inside of the curved portion preferably has a snooth

shape whi ch dee®TREETEPIL thIL (MRLH TORCEPRE Bt FMNGLEC PEnanPkReire. The
curvat ur @oof dqi@phRkR® SMebrPEimy d PRpOEoFOf fardd¥ Aringr tHbapRiSridd the

PP, mixture as required be used to transfer the reaction product
of the first reactor to the second reactor without exposing
the reaction mixture to the outside air, and a reaction be
carried out to a desired degree of polymerization in the

25 second reactor.

When the continuous system is used, two or more reactors
are generally connected in series, adjacent reactors are
connected by a pipe, the equipment comprising a pump for
transferring the reaction mixture as required is used to

30 supply raw materials and a catalyst to the first reactor
continuously while the reactors are maintained under
different conditions, and a polycarbonate having a desired

degree of polymerization is extracted continuously from the

final reactor.



5 preferably 8 tinmes or nore the inner diameter of the pipe. In the present
i nvention, the angle of the curved portion is not fixed to 45, 90 or 180
but may be any angle. In the present invention, a curved portion having
substantially no level differences in a welded portion?dlovemben2002 i nsi de
of the pipe is also preferably used. The expression 'substantially no |evel
di fferences" neans that the end portion is preferably chanfered 2 mm or

| ess, nore preferably 0.5 nmor |ess, mfch nore preferably 0.1 mm or |ess.
15 In the present invention, bending is cold bending with a pipe bender,

burn bendi ng or hi gh-fHeGmwRQy pheadtbgon Gotdbdandipigessmpsefies red because
it does not cause a change in conposition or the formation of a roughened

surface by hERPPRGESS0ET P YRR YptESemEAFhYRNL THREUES 1 ARG ELaRE&F ness after

bendi ng shoulidskaiTed P4 OfedR9% @hdt PepBontsal tidi AREQosef pilhe phpe. The
cross section of the curved portion 1s desirably spherical at any |ocation.
The ' al | owabi@PPFaEREsE®les used herein indicates a 25 percentage ( %)

obt ai ned By subtraggd Nirdhet! SRGLRLOFs aROEbudbaRI€la %&Q%&%iﬁ?gth of a

| ong dianeter of the cross section of the curved portion and dividing the
obt ai ned val d& Byprihe i thdlasdicageeat dRfiyrngs pwamhéhet feadramacsect i on

of the curvedypaEll o A anispaLhe, AP LR.A%:0%SE ShaNG 30, ThE Lo 1

di anet er of the pipe use eln s specifie and
expressed as importaht df agtete oA a Ayplpcanposate vhese preddcpogaabityaccor di ng

to the present, iny I i h L n Fi I I own_jn 7
Noverber 2002 SG?aiﬁ}F 1§?l}lén§e§e\g&e£%m %%tn@rﬁ b%-{}g%%%%%? 323% l?érlﬁ/ieon ion, and
it shoul dobe isndeus¢ddy ahaton Hm pesperdtury emt heat idetegtiorabidedidy this

figure. In Fic%. SZé, a_ cur \éeid gorti ontu4066' cjlgdftggrﬁd b boerr}tdiongQS a]rlpl pe and
has a curvat (PESPARYLE T4F® YhIeRPLRR TS 37T T80 18RE8 B8 TietY di anet er
of the pipe) expehreeheadi agimpglia temperature by heat radiation due to
its large surface area and has a great influence upon the
stability of the temperature of the reaction mixture. The
15 present inventors have succeeded in greatly improving the
quality of a reaction mixture obtained by melt polymerization
using a flange having a specific structure.

In the present invention, a flange attached to a pipe

for transferring a reaction mixture has a structure shown
20 in Fig. 14, for example.

In the flange of the present invention, the term “heat
durability” as used herein means that the airtightness and
pressure durability of the flange are maintained at required
values during operation even at high temperatures and the

25 flange has no problem in its use even when it receives force
such as the thermal expansion of the material constituting
the pipe.

When a polycarbonate is produced, the heat durability
temperature of the equipment 1is preferably set to a range

30 of 150 to 350°C according to its operation conditions.

Since there is a case where a bolt for tightening parts
constituting the flange is loosened by thermal expansion,
tightening force is preferably increased according to use

temperature.



Is 90 . Not shown, both ends of the curved portion are butt welded to

pi pes. 10 A welding material may be preferably used simlar material of
pipe if it has strength required to connect the pipe, but TIGwelding is
preferred. The curved portion 406, the wel di ng materiaf NO¥EMPRE2002e are
preferably made from stainl ess steel such as SUS316. The wel ded portion is
15 smoothly finished to a surface roug ss of 1.6 umor less in terns of
Rmax to prevent the formation of a dead space by disturbing the flow line
of the reaction m xture. The reaction m xture is continuously transferred
in the pipe includinghehElengy of pos presenhunweartdont uttedexpOedxbopl es The

foll ow ng exa of . present _inventi o e qi ven bel ow. e exanpl es
are provided ggllrb%?ﬁrelt:[l)%?f S oFa%ﬁ?? huen;Helrl u‘g%crua"?"l Hﬁef%%r%roéfseﬂt&fonvent i on
but are in nx way PPat orbeesakameas Ithaitt thg. Léakddre gfr @aenfromverd i on,

intrinsic viscQsity and Rmax were sured.. as_described in "a" and "b"
bel ow. The gé’él%lségéa g MRA Rt Tr%@t ﬁoggofﬁﬁ’%éf%f é’é"eﬂ'FSFnQ@ﬁ?ﬁlo(H‘ i s
carried ogt as1desebirbath iiAnes cagaritthenial kawing iasaeplffium@egrdel i um

| eak test equivalent to the gas |eakage nmeasurenent nethod of the present
i nventi on waLfukRe Pige iRElydHdL the fdegeyisre -Prf ifnshRa v Wddsstris (1) ]

was obt ai ned datnFacssl mddsariBl L N8akAyObirdgas Oletbi b frehfdatrRart i on
m xt ure havi ng 7 Novenber 2002 68 a concentration of O . 7 g/dl with an

Ubbel ohde ° $9F BeasivePecausRibe HaiRtcaraqt thetthéhe ripe including

the flange is too small. In this case, when a helium leak

10 test is carried out at 0.133 x 10°°* MPa, 3 x 10° ACC/S or less
can be used instead.

The gas leakage measurement method (a) and the helium
leak test (b) which have been described for the gear pump
can be used as the measurement method.

15 An outside air contact portion of the flange is
desirably placed in 98 vol% or more of a nitrogen gas
atmosphere not to be exposed to oxygen contained in the air
substantially.

In the flange of the present invention, the expression

20 T"pressure durability of 0.1 MPa or more” means that the flange
does not leak a liquid or gas to the outside of the pipe and
does not cause any problem at all in its use even when a
predetermined pressure of 0.1 MPa or more is applied to the
inside of the pipe. The pressure durability is generally in

25 the range of 0.1 to 30 MPa.

In the flange of the present invention, the expression
"liquid contact portion is made from a material having
corrosion resistance against a monohydroxy compound formed
by a reaction between the aromatic diol compound and the

30 carbonic acid diester compound” means that any material is
acceptable as the material of the liquid contact portion if
it does not impair the function of the pipe and does not
substantially dissolve into the product during the use of
the flange. The material is desirably stainless steel



Rmax indi cates surface roughness expressed in um 5 Rmax is neasured in
accordance with JI'S B0O601. c. gas | eakage neasurenent nethod The

measur enent of the | eakage of gas is carried out by sucking gas inside the
transfer nenmbers by a vacuum punp 10 to reduce the pres¥avempas22 ¢ he
transfer nenbers to 13.3 x 10-s MPa, stopping suction by the vacuum punp
and confirmng after one hour that the pressure inside the transfer nenbers
is lower than a predeterm ned pressure®hhen the capacity of the transfer
menbers is 1 liter. The transfer nenbers stands 15 the test if the pressure

i nsi de the tspasimled®ybers sscH @aesushan, 15333%0410- Suddes oresbagr., af t er
suction by the vacuum punp i Exanpl e 1. 20 bi phenyl carbonate was

s stopped.  bip
char ged i nt 0° % %&s56LPonSt 3k é&%ilﬁp‘é’ﬂ SR - P9 FUPR 3 CanBEnt  of

1.05 mols baged se1h i fake?s2nDimdd-dty Ha0pyRNE0YE) DI GRA®y hhotknsi de of
the tank was substituted with nitrogen, 2, 2-bis(4hydroxyphenyl)propane was

di ssol ved i nitR{RdA PESFHIAEFES Bathid 158uE ot thestrbulesngtaekt ure

sol uti on gvas; § rANsfiRINed 140pfe FAW-ABL eihal pf»[sé)_rametﬁé%@ém%%nﬁg at 15dC.
Thereafter, the mxture was continuously supplied to a vertical reactor

whose i nsi demadgrfarom diéfansniatiealindd but gthey/gCeaprefiaibdy padesure at
1,333 x 10-6 @Pﬁ |.C thEQ D5 clli r_.and agitator
at arate off kg rs\,émf g‘a%g-r Zqﬁ‘?\%a ent \(‘)é?’l alﬁlf{sl[;)%‘eéneo%r}ittgfgﬁagum salt
and 1 x 10- 4eeppnsdaireftrogf thet vievepojintapfivthaimtinedgbi ae ther pipent i nuousl y
added to 1 nol of 2, 2:bi s(4hydr henyl ) pr.opan and reaction S
carried out by fnhé\t}gn%é?n%%d%xéger%ﬁ%%?%tgg?‘ﬁghﬁ%gﬁugtehc? ﬁlﬁeﬁﬁfaxfomthe
fracti on:i orof Bhgavht verseid foe gquaddagt theafdahgenisspoefetrab¥y gofbenas
installed at_the raw material inlet_and the prepol rooutlet of this
reactor. The dH? aﬁhr?eﬂgggﬁé??oor# 2t %n%agmggnﬁp u%g‘gl‘{/ & B%&aPhed using
a gear punp.sddkifpplppopertabson Magseeadlvé hecanpllaisnesl tieaahitepial Xt ure was
obtai ned by peasuring intrinsic \tzi scosi t thﬁ‘rggf. As a result, a reaction
m xture havi h¢ u‘{e~] TOTPE 1 Rad Bﬁt%ffad'é‘é.e'T &F e8P erPeRHA9act i on i xture
was cont i NUOEEA Yt ok 1S Wediingd (6 raeRaip ZON @I re@ast Opu VWWIRE DoRsi de
tenperature was maintained at. 270 C and i nside pressure at 133 x 10-6 MrPa

The react? onEH M Has Tt ar¥he A9p A ymbti 228P5H9% #1283 HtoddEdd4bhenol was

removed to thesdil Sisde32bLl hUSMILENTY LONEULYPYS IsysAl 0duaR sd sus
pol ycar bonat e havi rl_g{a [r~] of 0.45. 15 The viscosity of the reaction
m xture at tfEeSRaEfigdsPY JUDo mpanek matadzoigcoloy J08nR@ng Ehe val ve

shown i n Fi 031 WagmieAStak! edq@ia ldntaRCE5LPPadd XidY & pRbBleANditkhe
reaction m xture outl et
corrosion resistance, it is preferably plated with a material
20 having high corrosion resistance. The gasket is preferably
made from a material different from that of the flange body
to prevent seizure. Stainless steel is particularly
preferred.
In the flange of the present invention, the material
25 used for the pipe is preferably subjected to a heat treatment
when the influence of residual stress at high temperatures
is taken into consideration.
The flange of the present invention is preferably
heated uniformly with a heating medium jacket. In the case
30 of a heating medium jacket, the flange may be covered with
the heating medium jacket but is preferably integrated with
the heating medium jacket by incorporating the heating medium
jacket in the flange from the view point of uniform heating.

When the flange is relatively large 1n size, 1t is preferred



of the horizontal reactor. 20 The specifications of the valve of the
present invention used in this exanple were as follows. The val ve body was
made from SCS14 , stem from SUS316 , disk from SUS316, at from STELLI TE
FACE#6, and gl and packing from T/ #9075. The liquid conf B’G’Pf?ﬁ?\z of the
val ve had 25 a pressure durability of 15 MPa, a heat durability of 300 C
and an ultimte vacuumof 1. 33 x 10-6 a ( 3 x 10-5 ACC S or |ess
according to a heliumleak test) . Wien the surface of the liquid contact
portion was subjected to nechanical finishing (buff of #300), it had a
surface roughmegsoRidr 30baffle Hlgrhe Anhéebeilmeptned mediavkgackes or

i ncor por at ed |onl[tlgle a\L/al %/eetr)lgd L9 ut efg{o agggtestg avt?'(-‘l:avtel Amd' sk was
provi ded at the en anges re“used connect "theVal ve to

a pi pe. \Wen ddesr eachnmﬂoﬂmm ureeat\/\amesanmhgd at the out | et of 7 Novenber

2002 70 the horizoptal reactor after 16_d of continuous operation,
dissolved in 1 kg %easwl Eﬁ‘églﬁ}ﬂsﬁr?ﬁet?éo} CaREAFT PREFEA™NRE h a 30

um nesh fisl t edhe &bauge%fftgféelpgasaubﬁmo(n tLB PYEfeatd y $UCAmasSy gel s or
thermal |y deteriorated products 5 of the polycarbonate based on 1 kg of the
pol ycar bonat e-&fre ot SEFERCBAOUABAPFT FiEANS F%‘é‘rtet%?’éfft%ﬂ‘é‘h%‘?“ﬁﬁmar d an

increase in tdye tlﬂlén’%{—f&)ée fiof @bdRastbFi @RS BSadbforPRELRLUIFANCE | i Decane
| onger. 10 Exanple 2 A polynerization reaction was carried out in the sanme

manner as i n PaAgs ds118xBBper tIRRs dnYLreRRpedt fiMbe val ve shown in Fig. 8
was installed as t‘i‘ﬁevﬁlﬁ@ao@ rb§hRESS aR! pLOYERIN 313 . 39l G $RBESI 4| cations

of the valve were as fol
10 terms of Rmax Spec1fy1ng a finishing method, the liquid

contact portion is finished with the same finishing method
illustrated in the above item of (1) value.
In the flange of the present invention, when the flange
is connected to a pipe, they are generally connected by
15 welding. However, a carbide is adhered to the inner surface
of the pipe because a welded portion of the pipe is exposed
to high temperatures, the welded portion or the inner surface
of the pipe near the welded portion becomes uneven, and the
center of the pipe is shifted by the influence of thermal
20 stress, whereby level differences are produced. Therefore,
it is preferred to carry out post-processing such as surface
finishing by polishing.
In the present invention, any material may be used for
the gasket used between flanges if it has required heat
25 durability, pressure durability and corrosion resistance.
When a hollow metal O ring is used by forming a groove, it
has such an advantage that contact surfaces of the flanges
can be easily made metal-to-metal sealing. The hollow metal
O ring has another advantage that there is no dead space formed
30 by the deformation or thickness of the gasket itself.
Further, since sealing properties are provided to the
gasket by tightening a bolt and a nut to deform the gasket,
the thickness of the flange is made large to provide

tightening strength in many cases. However, since the hollow



The val ve body was nmade from SCS14 , stemfrom SUS316 , seat from STELLITE
FACE#6 and gl and packing from T/ #9075. An Oring of Kalrez was attached to
the stem and the liquid contact portion had a pressurgﬁﬂura%ibé of 15
MPa, a heat 20 durability of 300 C and an ultimte vactdf“ r2043 v 10-6
MPa ( 3 x 10-5 ACC/'S or less according to a heliumleak test ) . Wen the
surface of the liquid contact portion was subjected to nmechanical finishing
(buff of #300), it had a surface roughn% s Rmax of 2.4 pm A heating medi um
j acket was 25 incorporated in the valve body to uniformy heat the valve. A
di sk was not mprteadi dedimg ttafseremeltwelhem@ﬂémr fbeodnatnisire foatet hizast em was

made equal to that and the stem ed ;40,2 _pi A spacer
havi ng a smooth ¢u v@gesgagace or Stpr%gta dgg‘smno Vﬁ?& b PRE FF%W‘O? a

pol ycar bonat efumstien wasraaaag@sttt&iﬂ atheathiihkness @f tttthSLhﬁgb Yhenbd he
reaction mxtur(% ?s_| | ed_at the outlet of the_ horizontal reactor after
16 days of og¥t%t B atﬁ‘f orHER- i MHLTRECE - nEthHPEHRY Bitadi Y&1BGdLS i | t er ed
wi th a 30 spmpgmsperhblietseabout 3 foreign substances (in average) were 7
Novenber 2002 71 existent on the filter based on 1 k%pof t he pol ycar bonat e.

Wien the inner wal V/&86¢9e0% AARS 64ile REWNEPBOIR AP TNCON - nBkBd @5e after 16

days of operaégﬁnﬁanehtr ehatasd 116530888 ks 0SS 3% WBRtoRehotsr
operation anmpl e A pol ynerization reaction was carried out 1n the

sane manner d&TiRIEXANS @ Tingxraprotimveap DHAUAGrothans aed mayshano:
attached to the RLEMEfotkie %%E'BeYﬁhf‘tP%%eroﬁhﬁsV@tlxé/efﬂle PaskBgEX@Pl e 2

installed as the valve of the present 1nvention. Wen the reacgl on m xture
was sanplldd athe reastibat mbkteregtithomtakr ptegkor after 16 days of

operation, dissolved ébt{l, fh% Obe %E:p&le%%%tclmv%rn't %na%d b %E%rggog\@é h a 30
pcn 15 mesh filter, about eforelg Ubst ances (i n’average re existent
on the filterishasetersblly kyooiddden thleyparfiapeatethe flange to prevent

the shifting of the center of the flange. This groove

structure is not particularly limited but it is the most

15 preferred to shape a gasket seat for mounting the gasket like

a groove in order to improve the fastening pressure of the

gasket side and sealing properties.

In the flange of the present invention, it is preferred
to effect metal-to-metal sealing for a gap between the flanges

20 by surface finishing the flanges to a surface roughness of
25 pm or less, preferably 6.3 pm or less, more preferably
1.6 pmor less in terms of Rmax by calculating the crush margin
of the gasket for the inner surface from the gasket seat and
by machining the flanges with a lathe to make them parallel

25 to each other from the view point of eliminating the dead
space.

In the flange of the present invention, when the flange
is connected to the pipe, the flow passage of the reaction
mixture preferably has a smooth shape which does not disturb

30 the flow line of the reaction mixture. Particularly
preferably, the flow passage has the same inner diameter as
that of the pipe connected thereto. When they cannot have
the same diameter in production, they are connected smoothly

at a restriction angle of 20° or less in terms of vertical



Exanple 4 A polynerization reaction was carried out in the same 20 manner
as in Exanple 1 except that a spacer was not provided at the stemof the
same Y-shaped gl obe valve as in Exanple 3 installed as_the valv f the
present invention. When the reaction m xture was sanpl gcﬁ‘ﬁ’t‘*"ﬂﬁé%ﬁ%l et of a
hori zontal reactor after 16 days of operation, dissolved 25 in 1 kg of

nmet hyl ene chloride and filtered with a%p pm mesh filter, about 25 foreign
substances (in average) were existent on'the filter based on 1 kg of the
pol ycar bonate. Conparative Exanple 1 30 A polynerization reaction was
carried out iandlke STEhe reannéctasn angExramppeeflesx®elgplot batleasl ugreal ve
shown in Fig . was .used in place of the valve_of the present invention.
The specifi ca‘ﬁ%ﬁfag’flyt Ee o4l @%s%t“&’c& MOGE BRET S HHEY, & vé’rbgﬁﬁsWas nmade
from SCS14, plug frarmnsysddéent InNoweidrer wROR2hé2f rdithegl id 1p8c%eDg from

T/ #9075. The liquid contact portion had a pressure durability of 15 MPa and
a heat durabit39f &p 3hEe @nd ?ﬁe“sldilcffﬁﬁuﬂ)gr*f‘? drt9bteprd R}é’lr\?él\ﬁé(s“éoat ed

with Tribal | ayo #408ndVHees i foHf1gCea G pddid: hiaGtlhg @ ACknDcRREEE ON wWas
finished with a buff of #100, it had a surface roughness Rmax of 15 um
When t he reacthah thextipBtaping Rgassyret ofhehsugrdteofPegomssi zont al react or

after 16 daysyifr RSGRALIWHbN E'ﬁé%lgll‘égchﬂdqn&tgﬁr%fti@t@ﬂleﬁr!& ¢hkoride and

filtered with a 30 pm 10 nmesh filter, about 100 forei gn substances were
exi stent on tHEd itheegapabetvesn 1they fdrngke pol yimkbdihet aightendngas a

R T e ey T T
forei gn 19 subptadicestherfashendngnef drplitiseahd|nudrs. Thhe iplserdienort was
the spacer can prevent the deformation of the flange caused
by tightening the bolts and nuts excessively.
An example of the flange of the present invention will
be described hereinafter with reference to Fig. 14. The
15 example shown in Fig. 14 is a mere embodiment of the present
invention, and it should be understood that the present
invention is not limited by this figure.
Fig. 14 shows a pair of flanges. A flange (female) 201,
a flange {male) 202 and an unshown pipe are made from SUS316.
20 The flange (female) 201 and the flange (male) 202 are
tightened to each other by unshown bolts and nuts with
predetermined tightening torque. The flange (female) 201
and the flange (male) 202 incorporate a heating medium jacket
203 and are connected to each other by the unshown pipe so
25 that the heating medium circulates to heat and keep warm the
flange (female) 201 and the flange (male) 202.
The flange (female) 201 and the flange (male) 202 are
butt welded to the unshown pipe at a pipe welded portion 204.
The flow passage of the reaction mixture is finished
30 with a buff of #300 and has a surface roughness of 1.6 pm
in terms of Rmax to reduce the resistance, an end portion
is champfered 0.1 mm or less and the number of fine dead spaces
on the metal surface of the reaction mixture as much as

possible.



not observed in any of the above Exanples 1 to 4. Wen the surface of the
plug of the valve was observed with the naked eye after 16 days of
operation, brown substances were adhered to the surfaCf of the Eéqt#g 20
Conparative Exanple 2 A pol ymerization reaction was cat NPYEMBES t he sane
manner as in Exanple 1 except that a T-shaped gl obe valve shown in Fig. 5
was used in place of the valve of the present 25 invention. The
specifications of the valve were as fol?Pows. The val ve body was nade from
SCS14, stem from SUS316, disk from SUS316, seat from STELLI TE FACE#6 and
gl and packi ng fronTH¢ #3@nhge Themdli«uizdlcand ddte pdatgon made )a2@r essure 30
durability of 15 a, .a heat rahility of 300C and an ultimte vacuum
degree of 1.53"2°76%8 tﬁP%a%ﬁogH‘iﬁ-l@ i\‘t&é §m§rnnle§s§1%03§rr(§’|°|¥§ RY S HEl i um

| eak test). WWhaneyheosuiddce grfooiveepbrgionl Hitadet) post apd y@sbiidd shed
with a buff of #100, it had a surface rgu hness Rmax of 15 um A heating

medi um 7 NOPERHBFT 2082 7329 dc icennGaL e nToTifsiSs 83Ven2t ARTE3F%e body to

uni f or m ysheabughfie¥al ¥€,1 @8N ¢nl L ANGSEIMECRMER ChlD aG@NAEEE pdeaMalive to a
pi pe. Wien the reaction m xture was sanpled at the outlet of 5 a horizontal

reactor aftert©163GRyStlapr dperadhdfingi Y5tk ved-athel okgthe Kekhydems chl ori de
and T | ter ed of b c8oBtng IO okl Chea 2Ry ed00 LAGCLERysUpSt ances were

existent on the filter based on 1 kg of the polycarbonate. There was a
t endency towdedadntpneetakesdalimge Punidesof208erei gn 10 substances as the

operati on t1me DecaRBulPnaniand 9Bt oBfdsted iy WANEIRS APSLANRM cOUNt] ess

forei gn substances were existent on the filtér. This enonmenon was
10 hollow metal O ring inserted into a metal O ring attachment

seat 206. The size of the groove is set such that the hollow
metal O ring does not project from the groove and is deformed
to obtain sealing properties.

The reaction mixture is sealed and separated from the

15 outside by the metal-to-metal sealing surfaces 205 and the
hollow metal O ring inserted into the metal O ring attachment
seat 206. Owing to metal-to-metal sealing, there is no dead
space in fact.

An unshown spacer is sandwiched between the flange

20 (female) 201 and the flange (male) 202, and the flange
(female) 201 and the flange (male) 202 are tightened to each
other so that the distance b_etween the flanges should be fixed,
tightened more strongly with predetermined torque by
elevating the temperature to use temperature and covered with

25 an unshown heat insulating material.

When a polycarbonate resin is not produced, a washing
liquid, compressed air or vacuum air is supplied in place
of the reaction mixture at the time of washing, start up or
shut down the production of the polycarbonate, or inspecting

30 the equipment. It has been confirmed that there is no problem
with the function of the flange of the present invention in

these cases.

(4) flow passage;



not observed in any of the above Exanples 1 to 4. Wen the rear surface of
the disk of the valve was 15 observed with the naked eye after 16 days of
operation, brown substances were adhered to the surfacg.N(?@éﬂ,{Iﬁlr% bi phenyl
carbonate was charged into a dissolution tank 20 equi pped w a stirrer in
an amount of 1.05 nols based on 1 nol of 2, 2-bis(4-hydroxyphenyl)propane,
the inside of the tank was substituted g\iFth ni trogen,

2, 2- bi s(4hydr oxyphenyl ) pr opane was di ssolved in di phenyl carbonate at 150
C, and the resulting m xture solution was transferred 25 to a raw nmateri al
storage tank nai nt dheeflov pEsGE@geThertdef Persenha nventtiioa wagervrita ruousl y
supplied to a i . r inside t. r . \as intained at
240C and i nsi %I%g%)&? e&sogllfr%%glg E% gggpj;? 1%%Sﬁa (T&Egp ah?%#%%@e%lu}f ﬁpreed with a
fracti onat or amtradudtatonr passage afeof tiB) iG0.elcgbhir thd wall®e Gceduieval ent of
a bisphenol A dispdiumsalt and 1 x 10-4 equivalent of tetrane | amoni um
Py oxi de. vier EEDATY MIBeacs Bafmng Pt gt ow Bhsfagd AU

2, 2- bi s(4hydr paypheny lgfprthpanelvand( #iieactreaptnas 6 tund didchlygeendvi ng
t he produced Bhenol fromthe fracti ona%‘gr. 7. Novenber 2002 74 The

obt ai ned reacPf¥PRHT XFOP &Nt oMY RLbLRATS FarethaPgLsiaeiHythadad®sar punp

of the presentoi iyedutaRt( ofOthe v&Ies ral 1(AvdS cohRESBL o G rtiUFRY) - The
pol yneri zation degree of the obtained reaction m xture was obtained by 5
neasuring i nt FPMRECLINE dheisey (EReER 3 .2 Rocketdsant | threwgh tyhsiehriaxt ur e

having a (~j]rehcPidd mBguelt 21584, IMer@Af (Rhtabbend Ce6EE Mh WYXt ure was
continuously supplied to a horizontal reactor whose Inside tenperature was

mai nt ai nell at reFOt HAHtugedas pfralrrreguct3gsychoag apeand glifde reacti on

mxture was furtherrpLYnpsiZedoiidte bPears OME $8oBRSRO! tyah dqmoyed to
the outside of the systemto continuously produce a pol ycarbonate having a

(r~] of 0.35. hige-geakitgyupelytarbenptesian optdeali appiieatvon.efidried to as
"latter gear PHODr9aPSU$89mbRafl SEhal Sefdddae p8bt abned i-on m xture
conti nuously. er%/?scos?i t%y 'S} ?Ee feaction >E<)t8ur ebat ét‘%%%ﬁtt%l%tedtd was 300
Pa~S at 270C. spacé DAantthe yeansinmpowvte t h¥apieyemsttudieeitavenbeemmafie ont

plate, geps C@éeeg{hﬁjifxpa%%k | aé $fa digu fi ”E@Q%@P@ndt 5-19gQ" . bushing
and shaft were made Trom §%§4 gﬂ&aﬁﬁa a %0 surface roughness Rmax of
1.6 um by buf progosalsal lmvieobkew madal Gowemgrwatheispiltidyse&l at he fi xed
portion. The nggééﬁgknate obtained by melt polymerization is still
unsatisfactory in fact.
The present inventors have conducted intensive studies
20 iInviewof this problem and have found that a restricted and/or
expanded portion of the flow passage to which importance has
not been attached in the prior art, the curvature of the pipe
and the connection of the pipe have a great influence upon
the dead space of the whole equipment. They have succeeded
25 in greatly improving the quality of a polycarbonate obtained
by melt polymerization by using a reducer having a specific
structure in the restricted and/or expanded portion of the
flow passage.
In the present invention, the reducer for the flow
30 passage for supplying the reaction mixture is, for example,
a reducer as shown in Fig. 16.
In the flow passage (4) of the present invention, the

expression "restricted and/or expanded portion of the flow

passage” means a portion whose cross section is reduced or



m xture used to lubricate contact portions anong the gear, shaft and ot her
gear punp nenbers was di scharged to the outside of the punp w thout
returning into the reaction 25 m xture as final produc f assage
of the reaction m xture had a restriction angle of 20 ?rvotk'grﬁ'r?gl'g&i\jertical
angl e, a gland packing was used as a shaft seal for the driving shaft of
the fornmer gear punp and a | abyrinth se@l was used as a shaft seal for the
driving shaft of the latter gear punp. 30 Further, the size of the flow
passage and the driving power of the gear punp were adjusted according to
t he vi scosit ynofephed rafadhieohnnige wfea TembeT Aaichf as he pfilpenwopassiige was

adj usted bec ssure | in.1he age,pf 1t tdon

m xture has gﬂgrgggté%l?lo%laltﬁe géaf\l%évle% teargxggg%/ filg)q‘lfh"‘ie'l a%?é“r?éalqll%p&gmgghls\?i scosity
("the fl ow pgssageldy ddidededcedoren] Xinukhe daseanfidremridynay chigdie

dianeters of .the_inlet and the.qutlet of the gear. pu t i ze of the
| ubricating 5?‘805%8}1?@5 he® d%og:r l&ﬁ‘&tf‘ﬁeggl AT a%ceglﬁegﬁgydEf%Zb%t slgtaft seal
wer e adj ust etheansThd il@dsionn Wy ddia idhi uf Nthd geae wimgd ha gestrptiga was

adjusted was that the required driving force of the gear _pu was i ncreased
AV et 3 BV B G A R ot et T AR A

pol ymer obt aiofedhat f1be paddffe throlghlinber i ant@lacteant Aixve@se APl ed
after 10 days of operation, dissolved in nmethylene chloride and filtered

with a 30 umtResteiNqarbonatgdiows i §f SRASTANCRE the f lardtatidganer e

detected on tfenf thd &/aikesed A1l kgefbal hehdebipAERONRS halhes ¥y €ssi on
"foreign substances" as used herein neans a gel, 15 highly crystallized

product &Ad tkeerally eetleqd oriedd¢esroduct of a pol ycarbonate. Wien the

gear punp was di sapsqH edo@ifakadl SRY¥heOhrARGIALAPENt forleLREI QAL €d
reaction m xture was adhered between the cover plate and the bushing and to

end portions "kgasf dehebikity haeanhaf thathdhehalrbl lpesisapnd mMrstdeer |iquid
cont act. por t Id3apdhkP%4 A6 £ Ay Patbidbe 441 #i0RdraiReLobliersaMR et al
gl oss as that before Operation. Exanplé 6 25 A polynerization reaction was
carried out itightipesarmndrmmessuas durdignipiived8ring eqpterafdont eepathi ng f or
supportiqg high temperatures and any problem does not arise in its use
even when the flow passage receives force such as the thermal
expansion of the material constituting the flow passage
including the restricted and/or expanded portion. When a
polycarbonate is produced, the heat durability temperature
20 of the flow passage is preferably set to a range of 150 to
350°C according to its operation conditions.
In the flow passage of the present invention, the
expression “substantially no leakage under a vacuum pressure
of 40,000 x 10°°* MPa or less” means that the leakage of gas
25 from the outside including the restricted and/or expanded
portion is 120 x 10° MPa“1/h or less based on 1 liter of the
inner capacity when the ultimate vacuum degree of the flow
passage including the restricted and/or expanded portion is
13.3 x 10°° MPa. Stated more specifically, the leakage is
30 measured by sealing both end portions of the flow passage
including the restricted and/or expanded portion.
In this case, the gas leakage measurement method (a)
and the helium leak test (b) which have been described for

the gear pump can be used the measurement method.



the shaft of the gear was fixed to the cover plate, a gap between the cover
pl ate and the bushing was substantially elimnated, and a scraper was
installed at end portions of 30 the driving shaft a.n shaft.
When 1 kg of the polyner obtained at the outlet of a g’oﬁpg%ﬁr}?g'lﬁrﬁezact or
after 10 days of operation, dissolved in nethylene chloride and filtered
with a 30 umnesh filter, about 2 foreign subs tances ( in average ) were
detected on the 7 Novenber 2002 76 filter based on 1 kg of the

pol ycarbonate. VWWen the gear punp was disassenbled after 40 days of
operation, the |idu @uésatacripeenitaat@oxtHern efcthoflrixpasadedsi ned

al nost the sage; ppta) BlsS a5 bhabo Peror GARELR! LAy Br&QIPAYAL i ve Exanpl e

3 A polynerization reaction was carried out In the same nanner as in
Exanpl e 5 exagtpespheite niod fedre pippsadeel waygsnceerntmmedhanf tontaipgl at e,

gear case an t.e were. i.Q., f ﬁ;ﬁ . action m xture used
to lubricat egggﬁgé;%ﬁaglol t'i o%glgan%ﬁ&a?ﬁgeg%r, ﬁe%fltrgg%g %’#}xglr%d;é)gtrt punp
menber s r®t uonea pipe idimtr paction of xthe epigee.final product after

| ubrication, the shing for supporting the shaft. of the gear s not fixed
to the cover plat E%Jnt St gl\ﬁﬁspﬁgg%%?a%%rthaet PFSSERE HHEFTD ﬁ\ﬁgf t he
shaft, the respréstian "piglsevet theablDitpassage Ebatbhe mBact m@angi Xt ure
was 60 in terns of vertical angl a nmechani cal seal was used for the

former gear pbfp the £1¢% Passh ‘Fted%ee%lln,ott hErE st ReQE| 934 % tBfice in the

fl ow passageocatsidie dltdle efolheaseafd a0a abxd Wor tausedadP grspakanfering 4
mm the surface roughness of the liquid contact portion was set to Rmax of

12.5 ~. uk0 afl ke WeifFiFOEVEReWREX & PREAEF Bt Re BT gFsiEe it A 1seal i ng.

When 1 kg of mpheopahereriOhippined ab the tHila oef the NP1é¥ GPHAagecact or was
sanpl ed after 10 days of operation, 25 dissolved in nethylene chloride and

filtered withralading ithq |qestrighsdt 20d/ 9% ranatdsdoreahtes- (iTReaver age)
were detect egr@Bsife drddfiniRgsed §8ndrkiPfa HResBALY CAF NANAlRt1et

of the pump installed in the flow passage and in the range
15 of 0.1 to 30 MPa.

In the flow passage of the present invention, the
expression "liquid contact portion is made from a material
having corrosion resistance against a monohydroxy compound
formed by a reaction between the aromatic diol compound and

20 the carbonic acid diester compound” means that any material
is acceptable as the material of the liquid contact portion
if it does not impair the function of the flow passage and
does not substantially dissolve into the product during the
use of the flow passage including the restricted and/or

25 expanded portion. The material is desirably stainless steel
specified by JIS such as SUS304, SUS304L, SUS316, SUS316L,
SUS630, SCS13, SCS14, SCS16, SCS19, SUS440C, SUS420J2 or SCS2,
corrosion resistant metal such as nickel or titanium, alloy
such as inconel, nickel-chrome iron or hastelloy, plating

30 such as Cr or Ni, stellite face finished, ceramic coating
or carbon steel lined by a hot isotactic press (HIP) method.
Out of these, stainless steel is particularly preferred.

In the present invention, the expression "liquid

contact portion” means a reaction mixture contact portion



There was a tendency toward an increase in the nunber of foreign substances
as the operation tinme becane | onger. 30 Wien the gear punp was di sassenbl ed
after 40 days of operation, a reaction m xture which V\?@ di s&ol (gqei? in the
f1 ow passage of the reaction mixture used to |ubricate’ CONTROE g i ons
anong the gear, shaft and ot her gear punp nmenbers was adhered to end
portions of the gear shaft, and a di scoblzored 7 Novenber 2002 reaction

m xture resided in the gap between the Cover plate and the bushing. The
shaft end portion showed the marks of a deteriorated reaction m xture

adher ed t her effoth&hinsisrthafi the Sbat passagdrivelshalt thearestoridtal f or ner
gear 5 punp sh d the rgs of, .a sealing solution | eaking inside. A

di scol ored r &3 |°5neﬁ¥’?<{{€?e RHF 19 0 adhered to a level difference portion
of the fl ow passagenofhd hELdwe paisisagenoRt the ErGeafBlihvestessediqporti ons in

the fl ow passage of ,the,&gl ycar bonate. 10 Cop%ar tive Exanple 4 A
pol yreri zat | 6¥PFESEEPBN WS THHASEd TOUEP RS S 1anher caRt2%t Exanpl e 5

except that tphetgear ipunp pased Yess Mkl enx Sl surlf8ceeashdibdy Xt ure
used to lubricate 15 contact portions anong the gear, shaft and other gear

punp menber s iSet fre@Ti hees tife tRERR (AHORMAY xt JPE 2¥r§3qraropeBaags idgain

after lubricgide@Rrabhg BUShiNG A AlessURROLEHRY Jh@makal tspdcifa Qear was not
fixed to the cover plate, there was no scraper at the end portion of the

shaft, the rd&dmisbipgmethgile e batHeCPNbAF HAEEYRN 4F fillnd shedotitdn ni xture
was 60 In tergy QBmMGf%xbg’l-liﬁﬁlsEho&hﬁldfét‘f%t%ﬁair‘i lapdRs 2 &h Y

packi ng, there was a erence fornmed by chantering 4 mmin the f
| ow passafe dil)t Nelualet of the reaction mixture, the surface roughness of

the Iiquid contact rii i t he fixed
portion was netal -%g&r#ekggfé\gg??ﬁé.ﬁ%@ﬁégh%%%wgpg?#ﬁ%&%%%?gg ?’ja?lened at
the outl et ofremthrdcitedmral/arcegpandediposihph enhifbraly Ml tdapshedtigger ati on,

O o o B0 A8 e 0L T8t L, S0 EBOGLL L o
pol ycar bonat e héa¢dnghsedbtmi jwketeadtbi dnteyxdtea eheabeabspgveediveg h t he
naked ey§5 itjé% % nggtg'gHén¥1o%O£§géage body including the restricted
and/or expanded portion is more preferred than to cover the
flow passage including the restricted an/or expanded portion
with the heating medium jacket from the viewpoint of uniform
heating. When the flow passage is relatively large in size
20 or when a change in the inner diameter of the flow passage
is large due to the restricted and/or expanded portion, it
is preferred to provide a baffle plate in the heating medium
jacket or to increase the number of the flow passages of the
heating medium so as to uniformly heat the flow passage.
25 In the present invention, any means may be used to
connect the restricted and/or expanded portion of the flow
passage to the pipe or the like if it has the same pressure
durability, corrosion resistance and surface roughness for
the liquid contact portion as those of the restricted and/or
30 expanded portion. It is, for example, a flange, welding,
grayloc, socket or the like. Welding is generally used.
In the present invention, a preferred feature of a
connecting method with a pipe is a method by using a socket.

An example of the socket of the present invention is



When the gear punp was di sassenbled after 40 days of 7 Novenber 2002 78
operation, a discolored reaction m xture was adhered to the whole fl ow
passage of the reaction m xture. A discolored reactionﬁﬁlxtub adher ed
to the inside of the flow passage of the reaction m xt Qvemag” ubricate
contact portions 5 anong the gear, shaft and other gear punp nenbers, and
the discolored reaction mxture resided jn the gap between the cover plate
and the bushing. The shaft end portion %howed the marks of the deteriorated
reaction m xture adhered thereto. 10 Exanple 7 bi phenyl carbonate was

char ged i nto shodinsdol Bigonlgd ank equi pped with a stirrer a.n an anount of

1.05 nol s based on,1 mol of 2 2-bis(4-hydroxyphe he inside of
the 15 tank was SUBSTT (it GRS A RECT GUbn o o300t b (UnyaRBRBARNS? Ybr opane

was di ssol vedsddkeBi pdﬂErtyid aapbp@atoa abnhbOt &y taﬂcﬂhteh@ocrre@mlablang TRt Ur e
solution was transferred a raw material storage tank_ maintained at 150C.

Thereafter, tHEYH x?%?%?o(?&ﬁf’f‘nﬁ%%squtgﬁp%’rqeé’d 304 2% B0efpficHle r eact or

whose i nsisde dsmRer 863 £raVas niBhBtat Hed afrradQGralishddsy @RaRr §8sUrg at
1,333 x 10 6 MPa and which was equipped with a fractionator and agitator by

a punp conned¥e®TwilfSf| anges at a rate of 60 kg/hr, 1 x 10- 6 equi val ent of

a bi sphenol A di so@wreoﬁﬁéatctagéréaéesl%ﬁ%n@%dk@lte@é3 ca‘f @ig‘ééﬁy'
anmoni um hydr oxi de were continuously added t

hydr oxypheny!303d 8pantd2 ame &Bintxhad &9 Wa%u%%qq ééusmesbg/ Rﬂ@ﬁovf ng & he
produced pheng ofrpmd hgnlyr @ﬁé'éﬂ?&ta@t stPEa O Fohed h‘?at%té BQBQLX:.Idee was

conti nuously di scharged using 30 a gear punp romt e pl pe connected with
t he fl and®s cfng he2 mfe’s@fmSOpheérﬁQbﬁre'lﬂi@lpble}irfm pzaunfmredeguemers t he

CoL e " SN 81 12 RULPRDSI DY, TROSUL 06 Al LR 301t
obt ai ned. thdopepber3@D@hd 302 and the socket 303 are machined with
a lathe to achieve parallelism therebetween, thereby
effecting metal-to-metal sealing for a gap between the

15 contact surfaces 306 and 307 together with the above surface
roughnesses.

After the pipes 301 and 302 are inserted into the socket
303, a groove portion 308 formed in the welding material 304
is welded.

20 Any welding material may be used for welding if it has
strength required to connect the pipes to the socket, the
same material of pipe is preferred as welding material and
TIG welding is more preferred. The welding material for
welding the pipes 301 and 302 to the socket 303 and the welding

25 material 304 are SUS316 in Fig. 1l6.

Since only the surface portions of the pipe 301 and the
pipe 302 (portions shown by slant lines in Fig. 16) are welded,
the welding material 304 cannot be exposed to the inside of
the pipe and contact the reaction mixture. Therefore, the

30 surface finishing of the welded portion which has been
required in the prior art is not necessary.

The reaction mixture is perfectly separated from the
outside by metal-to-metal sealing and welding for a gap
between the socket 303 and the pipe 301 and a gap between



79 Thereafter, the reaction m xture was continuously supplied to a

hori zontal reactor whose inside tenperature was nmaintai ned at 270 C and

i nside pressure at 133 x 10 6 MPa. The reaction nixturf ﬁ@&nggghggr

pol yneri zed while the 5 produced phenol was renoved to the outs of the
systemto continuously produce a polycarbonate having a (~] of 0.35. The
flange for the object of this exanple was used to connect connection pipes
for the horizontal reactor, the connectd%n pipes for the horizontal reactor
to the horizontal 10 reactor, the horizontal reactor to the outlet pipe

thereof, andthbesoskéetzq pes frde HLRBeh963 Z0RhakeEERE! OFhe TG SROSI LY Of
the reaction mxture on the outlet side was 300 PaS. The flange used to

attain the oFf&turefdaas 8o @ik ths JaRrs £ormgaAgee twRdY Brae| srRpletheat i ng

medi um j ackeky2ga889WN HynH 8.1 t1en EFs MRdegd oM PUSS LG treB ey F&AGNHI ON
m xture contact surface and the pipe and socket netal -to-nmetal sealing
surfaces t heABoflufRBLEY SAnd dde isoadhpassimgossidlgmthatt thersrefctRvax, and

TG wel di 50 WaseHPEdnrd:NAk! Ok BER o Q4L ALLLERIRRaLYe Pl Ald 10, SUS316

with silver was use or a gasket "an gasket was tightene
pr edet er m negrednqti@nderds ttihghtf kove d £ ridreersd ¢ toingl yivyurd by ahiynchdnewper at ur e.

This flange has a he rability of 300C or nmore, substantially no | eakage
under a vacuum pre%%rgéreeqo 38,088}0( 25 %" -“gﬁ%gogpafgsgh%rh t}eﬁklessure
durability ofcohbelvPhon Temnfsl angk aficavrtliangki gnd 1bH jdickker Sof rioyatig f | ange

shown in Fig. 14 in that there_.i.s.no _groov ortion e) 2d7 and no
groove poti of'r BHBFR)CH ear‘}&ifihénhég?iﬂcbg?% T géggires‘?@ﬁﬂeﬁtﬁ g. 14
does not 1ext emdclingtdre asbiamdral renadRind prbpekkasgareiegndr kha@f t he
pol ymer obtained at the outlet of the horizontal reactor was sanpled after
10 days of of&P&Ti BIP® ¥ ¥WiSved in nethyl ene chloride and filtered with a

30 Eun filter, abotd thfe fpalegiegh SHOSABIGES theh FAVRI 38 hdVEFctibnNOVenber
2002 80 detected on the filter based on 1 kg of the polycarbonate. The

expr essi on " IFERGH Fuddeahriat Pertdondohdibsi Reashirn Jigénre g ytihg
crystal | i zed reseduete@nkhd iy Babhyadet goioidt ad Rpeadush1 Pfsmbdi®l ¥ear bonat e.

15 prevent the flow line of the reaction mixture from being
disturbed. Particularly preferably, the restriction or
expansion angle of the flow passage is 20° or less in terms
of vertical angle. It is more preferably 14° or less in terms
of vertical angle. The flow passage having substantially no

20 level differences is preferably used. The expression
"substantially no level differences” means that the end
portion is preferably chamfered 2 mm or less, more preferably
0.5 mm or less, much more preferably 0.1 mm or less.

The vertical angle in this case is an angle shown by

25 Ta" when the flow passage is of a concentric type as shown
in Fig. 17 and Fig. 18. When the flow passage is of an
eccentric type as shown in Fig. 19 and Fig. 20, the vertical
angle is an angle shown by "f".

In the present invention, when the restricted and/or

30 expanded portion is used in a horizontal flow passage, a flow
passage of an eccentric type is often used to prevent the
formation of an air pool. 1In this case, the “horizontal flow
passage”™ refers to a flow passage having an angle of 0 to

45° formed between the flow direction of the reaction mixture



5 When the flange was di sassenbl ed after 30 days of operation, the reaction
m xture contact portion had the same netal gloss as that before operation
and a slight anount of a deteriorated product of the carg)ongé{ez resin
was adhered to the nmetal -to-netal sealing surface.

pol ynmeri zation reaction was carried out in the sarre rranner as in Example 7
except that the flange shown in Fig. 14 was used in place of the flange
shown in Fig. 15. 15 Wen i kg of the pftﬂyner obtained at the outlet of the
hori zontal reactor was sanpled after 10 days of operation, dissolved in

met hyl ene chligy ittdhe @ndwfpideiqd aMd ftha §Boum1fi |ter, about 2 foreign

substances (in avera%ﬁg wer e det ect ed € || er bas d on 1 ké; of t he
pol ycar bonat e. TWheme s of &ﬁ‘@erﬁ/ﬁ? %&d e&P?E 0P ERFEH

operation, thedorashyOfo finkl YresEMNtiaklenRebhi O Radwhhen sairg n@tyaéo gl oss as
t hat before operation and the nmetal -to-matel sealing surface had the sane

metal gl oss &9t hERe BERYPESHFECHRI ThFAgs wdllI to 28 azsrnfiacrbederie 5 A

pol ymeri zgti ¥ Gachi&e@SncRhki6H, OAta it tHEuSA B WRAReLt8Sal fhfxanpl e 7
except that a flangé of the same type as that shown in Fig. 15 which had no

metal O ring the acksent Bovepridrodsafndtndingted My rdisemfjiigokes. was used in
place of the fl angﬁléhg"‘ﬁah&‘ Filgd 14 3n80% %gﬁé%\ﬁ%ﬁoé cﬁo‘Hcre e AdRUAGL gasket

provided with inner and outer rings was use en 1 t he pol yner
obt ai ned at tdnal Bugl d19 afd tfi@ .h20 ishomsad reduceorofivas esampitezdcatYm 10 days

o CEeLat Sripy gy S PO%ReEh dhasclu st e ghi gl ond |
aver age) lfer ecdet pdped on ltilgmiid kbetadbspartopnl 4I0g b&sthespnfqamr bonat e.
When the fl ar}:%%g\f\@l%sgiggsls%nbulnegn e:[r?nrs 19 Igr? Sand butt welded to the
pipe at a welded portion 405 on a small pipe side 402 and
a large pipe side 403.
Any welding material may be used for the welded portion
15 405 if it has strength required to connect the pipe to a
reducer but TIG welding is preferred. The reducer body 401,
the welding material and the pipe are made from SUS316. The
welded portion is smoothly finished to a surface roughness
of 1.6 pm in terms of Rmax to prevent the formation of a dead
20 space by disturbing the flow line of the reaction mixture.
The restriction or expansion angle is a = 20° for the
flow passage of a concentric type shown in Fig. 17 and Fig.
18 and § = 10° for the flow passage of an eccentric type shown
in Fig. 19 and Fig. 20.
25 In the pipe including the reducer constituted above,
the reaction mixture is continuously transferred.
In the flow passage of the present invention, a curved
- portion of the pipe for transferring the reaction mixture
is formed by bending a pipe shown in Fig. 21, for example,
30 with a bender. The term "pipe”™ as used herein means a pipe
in a general sense but can mean all flow passages through
which the reaction mixture passes, such as a lubricating
portion of the bearing of the gear pump or a flow passage

portion of a strand die except for seat of the value.



5 operation, white foreign substances were adhered to the reaction m xture
contact portion in large quantities and a deteriorated product of the

pol ycarbonate resin was adhered to the netal -to-netal ;ﬁg%ﬁ]‘g sg‘SJ ce. 10
Exanpl e 9 bi phenyl carbonate was charged into a di ssol ution &h gui pped
with a stirrer in an anount of 1.05 nols based on 1 nol of

2, 2- bi s(4- hydr oxyphenyl ) propane, the inside of the tank was substituted -
with nitrogen, 2,2-bis(4 15 hydroxypherﬁﬁ ) propane was di ssol ved in di phenyl
carbonate at 150 C, and the resulting m xture solution was transferred to a
raw materi al storage tlnlpraidntaiinednaiod0€he Therierf ber theheuived Uure was
continuously supplied to a vertical reactor whose inside tenperature was
el nt ai ned 2@°HELORRESARE J0Y] Be® pr SRLATL ShePY MEFRA985 PAPALEREF Wi ch vas
equi pped w t kna flaetliiaeasorehangde agticai aixahra. r ate ehréftked b, tHe x 10-6
equi val ent of a bi sphenol A disodiumsalt and 1 x 10-4 equival ent of
tetranet hyl FPEnPERT RFdP oSdRRS QEr BT ATENTRRRT Wi486E6 1 ¥F thROPLRA -

2, 2- bi s( 4525 JPeFHePRBPREN InfOBRNRor&Ntheél inBaEt & PimdEST A thedp Pt . by

renovi ng the produced phenol fromthe fractionator. The obtained reaction
m xture was continbBushsy REeFERdr deyensioy. athpeangemet the pervyekri zation
degree of theQh4ah b AN J1 950 U §o MR35 DY-2h8 OeRaSML/ 30
intrinsic vi g)cosi tynﬁrelr eof .e As a résﬁ?t , a react iqr(‘)ér%ylr)n xt %éh#f/i ng a
[r~] of 0.16 was obtathedreHemtedhventiohme & captviesh peirktionehaastng

i nt i ned A SogeeTakty mf oo eI b PRREGY M Gy BR Bk EORE B e "

mai nt ai ned at e pressure at venber
2002 82 TWe risadhieonnside W thes pfipet her aped ypmeef exsxb whiusedt hertgr oduced

phenol was remved_to the outside.of t 0_contiquously, produce a
pol ycar bonat ee’%D?é:\E/éIS%Q% (Sru~t]sL£c‘?fn td%}&? g%%’ti a?%lfe%elf%%% T oAl Rt e was
cont i nuousl y thedieadhpsxeibrudisngraf geatslyputjamféedv: smosirt Yeok, tierd eact i on

m Xture at the qutl s_300 Pa~S at 270C. The reducer .of the present
et on e ts2gaPhy o8 Ts S odeell, B0 oS, SataT aba%t PohamBioh ne. pi pes
used to conneaeisst.he di ssolution tank to the vertical reactor, gear 10 punp,

hori zont gl_ reactor_and gear punp for the dis hargie of _a reaction m xture
and alil 3ﬁe br anchég t61fe PFes bég_ventlon, ending s cold bending with

a pipe bender, burn bending or high-frequency bending. Cold
bending is preferred because it does not cause a change in
composition or the formation of a roughened surface by
heating.

20 In the present invention, allowable flatness after
bending should be 7.5 % or less of the nominal diameter of
the pipe. The cross section of the curved portion is
desirably spherical at any location.

The "allowable flatness” as used herein indicates a

25 percentage (%) obtained by subtracting the length of a short
diameter from the length of a long diameter of the cross
section of the curved portion and dividing the obtained value
by the nominal diameter of the pipe when the cross section
of the curved portion changes its shape to an oval shape.

30 The nominal diameter of the pipe used herein is
specified by JISG 3452-1988 and expressed as nominal diameter
A.

An example of the curved portion according to the

present invention is shown in Fig. 21. The example shown in



The used pipes and the reducer of the present invention were nmade from
SUS316 and had a surface roughness of 1.6 umin ternms of Rmax by buffing,
and a reducer of an eccentric 15 type having a restri of“gﬂe'm,e nsi on
angle of 10 in ternms of vertical angle was connected to the pipe by TIG
wel ding in such a manner that an upper portion of the reducer becane

hori zontal. When 1 kg of the pol yner ogé_;ii ned at the outlet of the 20

hori zontal reactor was sanpled after 10 days of operation, dissolved in
met hyl ene chloride and filtered with a 30 dun-nesh filter, about 2 foreign
subst ances (ifigavéiage)a were debedimehtorrfl ltbef présentbdswentmnod, kapndof t he
pol ycar bonat e.. The ression "foreign,.substances" as_used herein neans a
gel, 25 hi ghll>;c (‘:‘;Eﬁgﬁél § et eprrsot(ﬁ?gt tgr?é ?ﬁ%r%ﬁ eyntdené"reino?“'glf’e:ltls prfootduct of a
pol ycar bonat a.imihen bhethiguiicguoent act portion of the reducer was observed
t hrough a fiberscope after 40 days of operation, .it_retajned al nost the
same nmetal gl oss agntlﬁaﬂ' Béf of & e@pBngf‘%ﬂ‘tqﬁo&év’é‘?fm%Qﬁ PeRAIt i ct ed
and expanded @ibe0asd Had e Jurdditdreophatls Part Wiishofat er @oAK pUNP and
t he val ve used were dissenbl ed and i nspected, .a trace anount of a brown

product was 2dhér €dis the \pRRMBEAMEBOD oF s RABE L. 1TRA RRdingr 2%k on

reacti on was jGampred out in the same manner as in Exanple 9 except that the
restriction and exleansi on of the liquid contact portions of the gear punp 5
and the val ve usedNQerdhaht. toth ¢efsi efil thefwrvsd Portipenane RjtdT t he

pol yner obt aingdeat thhgipagl et of the horizontal reactor was sanpled after
10 days of operation, dissolved in nethylene chloride and filtered with a
30 ~Zm md&h filterd whbding rMfadegiigd BaPsbaneesfqrablvansedgeinilar e det ect ed

material of pipe if it has strength required to connect the
pipe. but TIG welding is preferred. The curved portion 406,
the welding material and the pipe are preferably made from
stainless steel such as SUS316. The welded portion is

15 smoothly finished to a surface roughness of 1.6 um or less
in terms of Rmax to prevent the formation of a dead space
by disturbing the flow line of the reaction mixture.

The reaction mixture is continuously transferred in the
pipe including the curved portion thus constituted.

20
Examples

The following examples of the present invention are
given below. These examples are provided for the purpose of
further illustrating the present invention but are in no way

25 to be taken as limiting.

In the present invention, intrinsic viscosity and Rmax
were measured as described in "a” and “b" below. The gas
leakage measurement method of the present invention is
carried out as described in "c”. In the following examples,

30 a helium leak test equivalent to the gas leakage measurement
method of the present invention was used.
a. intrinsic viscosity
The intrinsic viscosity {n] was obtained by measuring

a methylene chloride solution of the reaction mixture having



10 on the filter based on 1 kg of the polycarbonate. When the |iquid
contact surfaces of the gear punp and the val ve were observed through a

fi berscope after 40 days of operation, they retained me rmnet al
gl oss as that before operation. 15 Conparative Exanpl ?ggi&sé?@%@l zation

reaction was carried out in the same manner as in Exanple 9 except that a
reducer of a concentric type having a restriction and expansi on angle of 45
in terms 20 of vertical angle was used.®®hen 1 kg of the pol ynmer obtained
at the outlet of the horizontal reactor was sanpled after 10 days of

operation, disseh¢edtiratieh vt ene ghliowide andvbeliéded WikBome 8Or Nm mesh
filter, about 15 foreign substances (in average) were 25 detected on the
filter based on 1 kg of the polycarbonate. There was a tendency toward an

i ncrease in the nughek REatbeedi€in@tnsybst ances as the operation tine
becanme | onger. Wen the reducer was observed through a fiberscope after 40
days of operation, RBa¥| igRicarumuidrcs EPaammeToRFPressetasnadhered to the

l'iquid conf aGinsurifaaRaQlirble: h e8UcSFaarRel RLURT TR0 10f the brown product
was adhered to an upper portion of the liquid contact surface of the

reducer than a | ower portion of the liquid contact surface, and a | arger

amount of the,bro aBrQQHES?%?eQQﬂ%%%QtL_@eEQdeXpanded 7 Novenber 2002

84 portion than thé restric portion. anple 11 bi phenyl carbonate was
charged into a di s§¥beuneasuremnts ofquhppeshkaigehoé gas rirsecarniad amount of

1. 05 nol s basge n,1l nol _ of. 2 .2-Dbj - hydroxyphenyl ) propane, the inside of
the tank vvassbsﬂbsgltclktlﬂ?e%a%ltnﬁlﬁﬁ #%éékr{a%ffgyb'?%"(ebf%%g%xyE)’I‘ﬂagHW“)%‘?“(‘)ppane was
di ssol vedd n th pledugle the bpredsiat ibS504€ ttendrahef e e mdntbeng HbOX13re

solution was tr ferred 10.to a raw nmaterial storage tank i ntai ned at
1500 Ther oart 89 WEL BRopRihd e Rbn IR Ft Trs bR AR SR SolE LB fi o
react or whoseaf it deetleifcERhtirtha\pBes@ind ahsede ahe2éhfn sHed maabehes pressur e
at 1,333 x 10-6 MPa and which s equi pped with a fractionator, and_ agitator
at a rate of IS IGWOEGHRRN 3 DRedBteriilAd, RFEREUTR WReB| LihEBRCALH Sodi um
salt and 1 x gk 4reqsfanmenbedf ilsel nawet hy lrhantid drdrhyehivedsdet aved £

15 the test if the pressure inside the transfer members is lower

than 133 x 10°® MPa one hour after suction by the vacuum pump

is stopped.

Example 1

20 Diphenyl carbonate was charged into a dissolution tank
equipped with a stirrer in an amount of 1.05 mols based on
1 mol of 2,2-bis(4-hydroxyphenyl)propane, the inside of the
tank was substituted with nitrogen, 2,2-bis(4-
hydroxyphenyl)propane was dissolved in diphenyl carbonate

25 at 150°C, and the resulting mixture solution was transferred
to a raw material storage tank maintained at 150°C.

Thereafter, the mixture was continuously supplied to

a vertical reactor whose inside temperature was maintained
at 240°C and inside pressure at 1,333 x 10°® MPa and which

30 was equipped with a fractionator and agitator at a rate of
60 kg/hr, 1 x 1043equivalent of a bisphenol A disodium salt
and 1 x 107* equivalent of tetramethyl ammonium hydroxide were
continuously added to 1 mol of 2,2-bis(4-

hydroxyphenyl)propane, and a reaction was carried out by



continuously added to 1 nol of 2,2-bis(4 hydroxyphenyl)propane, and a
reaction was carried out by renoving the produced phenol fromthe
fractionator. 20 The obtai ned reaction m xture was co 'nuou% QH char ged
using a gear punp. The pol ynerization degree of the obta’i&® Fé& és

m xture was obtained by neasuring intrinsic viscosity thereof. As a result,
a reaction mxture having a [r~] of 0.16 was obtained. 25 Thereafter, the
reaction nixture was continuously suppl%d to a horizontal reactor whose

i nsi de tenperature was maintained at 270 C and inside pressure at 133 x

10-6 MPa. Therd@AGhigORhBI ¥isdEc D Henbl NeEoR O HaTBr #Z8d oMaitbe . t figydr oduced
phenol was renmpved to the outside of the systemto 30 continuously produce

a pol ycar bonaf&¥fa9f fgreaPFesent ipvegtionshowachaifiig -of Haseingb@tlerh nixture
at the outl etaiase3P E&%eetlaamlﬁt Tha ﬁwez«a&s@lwu%m&t bengpfs the

present invention used were cold bent with a bender, nmade from SU8316 and
7 Novenber 200RGDI.| nT%%elPWfﬁelduiréaﬁbW%mWU&WdWBGf fontinwusisur f ace

roughness 507 ds iiigell § 14T LObe T tmp Nerifd! PYALHE L1 2 t%ctyl{e?ggp%l 9 times

the inner dianeter 0O e pl pe. Thé pipe was cohnecte ing. 51In
t hi s exanpl e,théheobdained peattiibm efixtheepvaserhtdimeghtbiyomenasrised for all

e e PN f RIS ySG LR O LT OISR AL AN 0 T
gea

vertical reac Fontal ‘reactor an
extraction ofhaarmi yaceaf]lpoaﬁte mdvamoaltblbé@nches of these p| pes for 10 t he
transfer of the reggtion obtaj ned at the

e. t he po
outl et of the hori Z8ft&f P%’é’ct \ﬁ&?cgé ](:f‘taqr er@fo° ggimb‘?u%]ﬁ@ration,
di ssol vedo n smignileaneochl néi teoretad. frlehbﬁd&ﬁdnthté"l ims3depempstatidd er,

About 2 o el g et aNSs ot Y R L EPE 1RL 628k S L o -6
pressure at 133 x 10" MPa.
The reaction mixture was further polymerized while the
produced phenol was removed to the outside of the system to
continuously produce a polycarbonate having a [n] of 0.45.
15 The viscosity of the reaction mixture at the outlet was 1,
400 Pa‘'S at 270°C.

A Y-shaped globe valve shown in Fig. 6 was installed
at the reaction mixture inlet and the reaction mixture outlet
of the horizontal reactor.

20 The specifications of the valve of the present
invention used in this example were as follows.

The valve body was made from SCS14, stem from SUS316,
disk from SUS316, seat from STELLITE FACE#6, and gland packing
from T/#9075. The liquid contact portion of the valve had

25 a pressure durability of 15 MPa, a heat durability of 300°C
and an ultimate vacuum of 1.33 x 10°® MPa (3 x 10™° ACC/S or
less according to a helium leak test). When the surface of
the liquid contact portion was subjected to mechanical
finishing (buff of #300), it had a surface roughness Rmax

30 of 2.4 pm. A heating medium jacket was incorporated in the
valve body to uniformly heat the valve. A disk was provided
at the end of the stem. Flanges were used to connect the valve
to a pipe.

When the reaction mixture was sampled at the outlet of



15 on the filter based on 1 kg of the pol ycarbonate. The expression
"forei gn substances" as used herein neans a gel, highly crystallized
product and thernmally deteriorated product of a polyc onat e. en the

i nsi de of the pipe was observed through a 20 fiberscogz X eRPenglfays of
operation, the reaction m xture contact portion retained al nost the sane
netal gloss as that before operation. Conparative Exanple 7 25 A

pol ymeri zation reaction was carried out’din the sane manner as in Exanple 11
except that an el bow pi pe specified by JIS B 2312-1986 was used as a pipe

having a curwegd RoFiddital e ob ki @fr 1 HaapalofBsn ol @diedpétatith outl et of
the horizontal reactor was sanpled after 10 days of operation, 30 dissol ved

i n et hyl ene disisedvae dnd tk9 1odr dmethRLANgChiAL#eeh sPiLthtépn addbut 15

foreign substﬁrict%%eawtavaeﬁ@aﬁ.lm@@ﬁ%ﬁ%ecta%@u%stP@réig}&sabp@a&%son 1 kg
of the polycarbonate. There was a tendency toward an increase In the number

of the forei ddnsapsragedesuel ashge bperathegmalilyeddlearsimadtedgereducts Novenber

2002 36 Wien e end 13198a8bohe, S AW 9RS DS YRS JIVAUIRARLL AL ACOPE

after 40 days o t1on sl'ight anou was adher ed
to the |iqui dedeotadt oeuttiacfs.lafert he‘rteéxtmwaSSaExﬁnpéecithMqﬁmWﬂ car bonat e

was charged into dISS ution uj a stirrer n anount of
1.05 nols base(freaS ?AGPUQ Q¥f%g%jﬁpg§9% eny'ﬁﬁ?éﬁgh%peﬁﬁF %hsi de of
the 10 tank wasmsubshméulﬁmbamth ni t rogen, 2- bi s(4hydr oxyphenyl ) pr opane
was di ssol ved i n di phenyl carbonate at 150 C, and the resulting m xture
solution was transferred to a raw materi al storage tank maintai ned at 150C.
Ther eaf t @, tH@ampilst are was continuously supplied to

A polymerization reaction was carried out in the same
manner as in Example 1 except that a Y-shaped globe valve
shown in Fig. 8 was installed as the valve of the present
invention.

15 The specifications of the valve were as follows.

The valve body was made from SCS14, stem from SUS316,
seat from STELLITE FACE#6 and gland packing from T/#9075.
An O ring of Kalrez was attached to the stem, and the liquid
contact portion had a pressure durability of 15 MPa, a heat

20 durability of 300°C and an ultimate vacuum of 1.33 x 10°° MPa
(3 x 10°° ACC/S or less according to a helium leak test). When
the surface of the liquid contact portion was subjected to
mechanical finishing (buff of #300), it had a surface
roughness Rmax of 2.4 pm. A heating medium jacket was

25 1ncorporated in the valve body to uniformly heat the valve.
A disk was not provided at the end of the stem, the diameter
of the stem was made equal to that of a pipe, and the stem
was welded to a pipe. A spacer having a smooth curved surface
that does not disturb the flow of a polycarbonate resin was

30 installed at the end of the stem.

When the reaction mixture was sampled at the outlet of
the horizontal reactor after 16 days of operation, dissolved
in 1 kg of methylene chloride and filtered with a 30 pm-

mesh filter, about 3 foreign substances (in average) were



15 a vertical reactor whose inside tenperature was nai ntained at 240C and

i nside pressure at 1,333 x 10 6 MPa and whi ch was equi pped with a _
fractionator and agitator at a rate of 60 kg/hr, 1 X va o]

bi sphenol A disodiumsalt and 1 x 10-4 equival ent of %gﬁp¥%gbﬁ %&@hnnnlun1
hydr oxi de were 20 continuously added to 1 nol of 2,2-bis(4

hydr oxyphenyl ) propane, and a reaction was carried out by renoving the
produced phenol fromthe fractionator. The obtained reaction product was
continuously discharged using a gear punp. The polynerization degree of 25

t he obt ai ned ¢&:@alh@nNoRr O6MIGE Mas 8REaln&d 1b)€gn8§-5@l{é S 1kBhEbOSAEe Vi SCOSI tY
thereof. As a result, a reaction mxture having a [r~] of 0.16 was

obt ai ned. Ther eaf t Bhentihe inne¥ vl ek thea/alae ceom WA ARSI vedopited to a
horizontal reafldd e ¥e0§§téflsldiaa§§rr99r@§étraecl%9 Vag Pl ditrRignefealas/0 C and
inside pressure at 133 10 MPa. The reaction m xture was further

pol yrmeri zed Vitilad gRespr dduthdt pirftile WRSTRERPYed to the outside of the
system to continuously produce a pol ycarbonate having a [r~] of 0 . 35 .
The obtai ned reaction m xture was conti nuously di scharged 7 Novenber 2002
s7 using a geEwammhep3and the reducer of the present invention. The
viscosity of the r r 0 Ie OPa Lat 270C. In
this exanple, the gaééigﬁ& Ltclié)r?l t(rjEL %tedntéa%/%ieds va ve anda"g']ear punp
of the presentannerenti dn merpmedekoepalﬂhatﬁqanfbangegs,oft kKalrestwa<t ed,

expanded and curv of the pi and the val ves as transfer
nmenbers and B% :itnca%qﬁ‘lgggé g?o{:/??jesbte?“br f?%if?es?’f‘%m 1% apﬁéﬂﬁg?ge%@f‘éﬁfled ina
producti aro | i & ifr GXaimbeedRSsndtdl sl ladnkhevealveadf rid@Chpoesed gear punp,
hori zont al react or and gear punp for the discharge of a polycarbonate as

shown in Fig. Verfi@ r ansfer nenbers of the present invention have a heat

durability of 300 @hef Ui aahbaibxy mi&theakage sHifPéd atveage ditpeesstr e of
40, 000 x 10- 6 MPa or |ess and a pressure 15 resistance of 15 MPa. As for

the material s OPTEREPFRARFPTUM &EECHolE idYS 8F eBRFaAtioRst 81s5ehiRd s used,

the gear punpimas kgade mkeRy S 2dhiband ahheri IesRed Seivr @ Badgni rom
SUS316. A hollow netal Oring prepared by plating SUS316 with silver was

used 20 flor dgEsKddtaRd ?W@&éké?r%%“tﬁud’rﬂtéﬁéﬁsvﬁ%% ayesgeedrififed t or que

and ti ght enedefiy@ntt bANGAY A3 tRlreBakbd%hd ARG 8F Uik pbhychbBodd st er
menbers of the present invention were kept warm by a heating nedi umj acket

to prevent the tenperature of the reaction mxture frombeing | owered than
25 the tenpergfifAeofy each reactor. The liquid contact portions had a
surface roughness of 1.6 pmin terns of Rmax by fluid polishing or buffing
and were made snoofhPed e iAot Fed¢iiqo vhevedrnfied entrigeshe a3 he

retal - tough SifReads Pagingle LIS EERESES HNIDRISE DAY R eoPEEALRd OUghness

g
of 1.6 um30 in terns of ?lng was used for wel ded portions .
All the flow @t‘ast@@gese@fof htélqouse@enif sirampatt igdebexeare tase ipnExamply tion of

t he gear purrpw%g 1had gsraﬁé;‘h %eoorbffofgg Egggérgp AR l%% 20 in terms of

vertical angle a vertic Wer e coI ent to ensure that
t he When the reactlon mixture was sampled at the outlet of

a horizontal reactor after 16 days of operation, dissolved
25 in 1 kg of methylene chloride and filtered with a 30 pm-
mesh filter, about 25 foreign substances (in average) were

existent on the filter based on 1 kg of the polycarbonate.

Comparative Example 1
30 A polymerization reaction was carried out in the same
manner as in Example 1 except that a plug valve shown in Fig.
4 was used in place of the valve of the present invention.
The specifications of the valve were as follows.

The valve body was made from SCS14, plug from SUS316



7 Novenber 2002 88 curvature became 9 tinmes the inner dianeter of the flow
passage. The reducer used in the pipe portions was an eccentric type
reducer shown in Fig. 20 which was installed in such 57 manBer tEat an
upper portion thereof becanme horizontal. The flange of @ﬂ\é‘”ﬂ =4

i nvention incorporated a heating nmediumjacket as shown in Fig. 14. The
gear punp of the present invention discharged the reaction mxture used to
| ubricate contact portions anong 10 the—)}gear, shaft and ot her gear punp
menbers to the outside of the punp so that it did not return into the
reacti on m xtamdegasnd plaickdhgpfocu @/ #agabn. Thegllagdidpavntagtvasrusad as a

seal for the _drive shaft of_ the farnmer _gear, pu nd,a_lLaQyrinth seal was
used as a sedl®% &r PERESUFT vc}‘ﬁrgaebslt‘?‘dft? 8f ?ﬁemlp%{%)ne(f alit)‘e&ga?xf)ﬁ%rl%e
delivery pressuBeoof.t ltaefl 51 D@IngQRITtAYAPoNtheattalist adhd @oktMRavitl t he
delivery pressure_of the |atter gear pu was adjusted to 3 MPa. The
bushi ng for éqf[}ﬁé‘llllf’ﬁgpf%%' sHRep Efqetg‘érngae%ﬁ % Oafﬂﬂé‘a TPt cover
plate, a gap gesirweanvides GoMNePkats anshdherbusho ng wasasubstargdal |y
elimnated, and a scraﬁgr was installed at end portions of the driving

shaft and t h&EPMgPERSshax1of IFhd™ral ve of the present invention is a

Y-shaped gl obe 25 ¥alY&nahpulctibdhdxt8re W@ ShaPB€Lt0fnd RatsbemMas made
substantially equal to the inner dianeter of the pipe, and a spacer having

a snoot h cur\edogirpatal tneacteirdafber diesdgys ehcoRdRbion. .t Abssekied on

mxture was ijjstahl.edeay, RANIr38eOhind NEs Bi&Ma TAnS§aso Was- made from
STELLI TE FACI%L 30 #6. V%e?]ﬁ% g of the pSI yrrlrer J\-I\B.S sanpl eg gtgt\r,]%ﬁoutlet of

t he hori 26nt aleshefiber afatmut] @ 0daferofgrosabstanaes dersokexaddtent mst hyl ene
chl oride and £l 1.t 0 S i , 1 fQreig st ances
He %?L?g,é"iﬂaéédaoﬁ 1%@6%‘% Qh Votél cgfagggge Ie?teeér)a%%

( In average ) were tected on 89 ased on 1
kg of the polbessiehoyatewandecarexipgrassisenihf bthei gumisibifafoesigas used herein

means a gel, highly crystallized pr ct .and | | eteriorated product
of a polycar bsdlr?%?:ea.}{lcﬁ\ﬁeﬁst %e nOLPrﬁbIgartqg %gr“gi té%gagﬁ%?toa é%s‘ were 5 counted
| i kew se for 90 daRsgbt ajrerathenvalive veswpesdtele samtlatssabardidn based on

L kg of e polSanienalsie WHED:LDE o il ES1 L f OURheRRRLARESR S e
not observed in any of the above Examples 1 to 4.

When the surface of the plug of the valve was observed
with the naked eye after 16 days of operation, brown
substances were adhered to the surface of the plug.

20
Comparative Example 2

A polymerization reaction was carried out in the same
manner as in Example 1 except that a T-shaped globe valve
shown in Fig. 5 was used in place of the valve of the present

25 invention.

The specifications of the valve were as follows.

The valve body was made from SCS14, stem from SUS316,
disk from SUS316, seat from STELLITE FACE#6 and gland packing
from T/#9075. The liquid contact portion had a pressure

30 durability of 15 MPa, a heat durability of 300°C and an
ultimate vacuum degree of 1.33 x 10™® MPa (3 x 10°° ACC/S or
less according to a helium leak test). When the surface of
the liquid contact portion was finished with a buff of #100,

it had a surface roughness Rmax of 15 pm. A heating medium



taken into consideration, it was estimated that there was substantially no
forei gn substance which was fornmed during 10 the production of the

pol ycar bonat e. Wien the transfer nenbers were observed | ber scope
after 90 days of operation, the |iquid contact portiongk@%gﬁﬁér?g%%tion

m xture mai ntai ned al nost the sane netal gloss as that before operation. 15
Exanpl e 13 A polynerization reaction was, carried out in the sane manner as
in Exanpl e 12 except that a flange showl in Fig. 15 which had no netal O
ring attachment portion and no heating 20 nediumjacket was used in place
of the flangdagket was dngpodocéted in wbefvalng bedioreramigeamlpugntt o t he

pol ycar bonat i ar ge rti.on and tos spiral, .woun asket
provi ded w t%h?nﬁgﬁr?v%hcﬁr%atftelranﬁfﬁg‘ée%sl%ﬁe?gg? %réneclélécéleoflagﬁg %%Iaymar was
sanpled at tipdpeutl et of 25 the horizontal reactor after 10 days of

operation, dissolved in nmethylene chloride and fiJtered with 30 um nesh
fPter 8 to 10 f ofsen g ederibh AP it § Srllr wipdef PRettd pislebdded on 1
kg of thespolaynarbooet£l rdaerorhertsans aaysesdaeimerarionQbses yed,ddir ough a
30 fiberscope after 16 days of operatiqgn, the |iquid cont actagortions of

the reactionif At EPeExBs i IrRe IFELPFAAG 2R rEH iR efaiithi Aedl HPost t he

same nmetal ghss 8s1tdRl dRuer CooPESR g subbthfcd SnRi@N RRELER VRS adhered
to the liquid contact portions of the flange portions in |large quantities

7 Novenber 2002 SdleeE RRIHORR HterifortiteBobyerfiRarates ABREPHT @ t he
gasket bet m%@n‘iQﬁc&'@&Q@& #X%’I&':%aéé in the number of foreign

10 substances as the operation time became longer.
Right after the valve was operated, countless foreign
substances were existent on the filter. This phenomenon was
not observed in any of the above Examples 1 to 4.
When the rear surface of the disk of the valve was
15 observed with the naked eye after 16 days of operation, brown

substances were adhered to the surface.

Example 5
Diphenyl carbonate was charged into a dissolution tank
20 equipped with a stirrer in an amount of 1.05 mols based on
1 mol of 2,2-bis(4-hydroxyphenyl)propane, the inside of the
tank was substituted with nitrogen, 2,2-bis(4-
hydroxyphenyl)propane was dissolved in diphenyl carbonate
at 150°C, and the resulting mixture solution was transferred
25 to a raw material storage tank maintained at 150°C.
Thereafter, the mixture was continuously supplied to
a vertical reactor whose inside temperature was maintained
at 240°C and inside pressure at 1,333 x 10°¢ MPa and which
was equipped with a fractionator and agitator at a rate of
30 60 kg/hr, 1 x 10°¢ equivalent of a bisphenol A disodium salt
and 1 x 10™* equivalent of tetramethyl ammonium hydroxide were
continuously added to 1 mol of 2,2-bis(4-
hydroxyphenyl)propane, and a reaction was carried out by

removing the produced phenol from the fractionator.



5 A polynerization reaction was carried out in the same nmanner as in

Exanpl e 12 except that a gear punp in which the front plate, gear case and
back plate were nade from SCTS316, the reaction m xturg used, to_| ubricate
contact portions anong the gear, shaft and ot her gear gﬁ'ﬁﬁeﬁ‘r‘é‘ﬁbé‘?@ returned
into 10 the reaction m xture which would becone a product after |ubrication
agai n, the bushing for supporting the shaft of the gear was not fixed to
the cover plate, there was no scraper dt* end portions of the shafts, the
restriction angle of the flow passage at the inlet of the gear punp was 60
in terns 15 of vertTh€albtaigled raapechanhiatursealaswesntsedod©ry t he forner

gear punp, the ljquid contac ortions had surface rqughness of 12.5 um
ot oraof | Atashdtate RERECkRRrG 4 DEmE 1% 20 PHETTIn LARERIL0RI (o ot ol
seal ing was wsedeférpddad ofs thergeargduipuib e meepsMmsAvandisan. 20

When 1 kg of the polgrrer was sanpled at the outlet of the horizontal
reactor aftedegpegags the Aghbrainesh regrsion VB tyrens@sy pehaiesd Y de and

filtered ¥ thhedsdPingt i®ehiddid e;rj;sc%g@uﬁ tRefs €] ORsSHbsEANGeS 4(i N aver age)
were detected on the filter based on 1 kg of the polycarbonate. 25 \Wen the
transf er nenireasthenenbbbere dtavimdoaghnd ¢f ber ke ofps abteined. days of

operation, the |i opd&OtACt dRQ Q081 Of ﬁﬂ&d&a%goe?ﬂgﬁw@sl ¢l udi ng

t he gear punp portions naintained al nost the same neta 0SS as that
bef ore oper atsupplip@ecto t hhquipontgdp reastelr sdvseniiingddantenpepatoted, 30 a

di scolored r t X1 U d At i [ lg,mmg t he
gear, shaft g’%% d(‘)%%edrﬁglglggrgf)érsr’% &%},‘%?E%ﬁ%ﬁf&%g%gcﬁ%fﬁé f‘gz € of the
fl ow pasd@geFheamdaat bowvmixiaimy wasafedtpendpelymwasi zzdhehiétle beieveen t he

cover plate and.the.byshing. the shaf n ort.i sh d the marks of a
br own 7 No%gr?‘ggelfgﬂoﬁberﬁ) Bragdg% o‘geﬁgrgegh r?élrtéstqg.e ﬁ\é{%ﬁegﬁsétn?%éio seal as
a drive shaf tcontahubas1y hrddideen geRfcqnvgnateonediida rynkss af. 3% .seal i ng

sol ution | eagj ng inside andf ' xeeq i nt.o tituevrealcc;ti %onkét%géréeﬂ%npl e 15 A
pol yneri zat i ofcr 58t B Ra’ G PEGSHE 1RAVThe ¥k
as "latter gear pump”) was used to discharged the obtained
15 reaction mixture continuously. The viscosity of the
reaction mixture at the outlet was 300 Pa‘*S at 270°C.

As for the gear pump of the present invention, the front
plate, gear case and back plate were made from SUS420J2, the
gear, bushing and shaft were made from SUS420J2 and had a

20 surface roughness Rmax of 1.6 pm by buffing, and a hollow
metal O ring was used to seal the fixed portion. The reaction
mixture used to lubricate contact portions among the gear,
shaft and other gear pump members was discharged to the
outside of the pump without returning into the reaction

25 mixture as final product, the flow passage of the reaction
mixture had a restriction angle of 20° in terms of vertical
angle, a gland packing was used as a shaft seal for the driving
shaft of the former gear pump and a labyrinth seal was used
as a shaft seal for the driving shaft of the latter gear pump.

30 Further, the size of the flow passage and the driving
power of the gear pump were adjusted according to the
viscosity of the reaction mixture. The size of the flow
passage was adjusted because a pressure loss in the flow

passage of the reaction mixture has a proportional



manner as in Exanple 12 except that a T-shaped gl obe valve showmn in Fig. 5
was used as a valve between a vertical reactor 10 and a.horizontal reactor
in place of the valve of the present invention. Wen 1 b of the pol ymer
was sanpl ed at the outlet of the horizontal reactor aff ?’V?L’@bﬂé%&of
operation, dissolved in nethylene chloride and filtered with a 30 um nesh

filter, 15 about 50 foreign substances 7(i n average) were detected on the

filter based on 1 kg of the polycar bonat’e. Countless forei gn subst ances

were existent on the filter right after the val ve was operated. A required
anount of theela@adbnenipi with evicowlsd tgoi " bike 20LsuplsisadeunFesset he del i very
pressure of the former.gear punp was, raised to 1.2 NpPa. en the transfer
nenber s Wereroebascécrl\?gdmf%?‘bﬂegh 2 FPbéF%%cPB’eWBf’CPe?hel(lgi&éﬁ%\gfif herition, the
li qui d cont adinlpar kha@nshef o tieetr @ATithengaaxt punt exteuding bhetwal ve
portions 25 maintained al nost the sanme netal gloss as that before
operation. HOWRFEFatiRg gnoRye Lt \Fé‘ev%esard?%‘éé:ggrfﬁ]te&faé‘ﬁ& ¢h&pecteire white

and br ownspr gliagtSsder Geddhed Atk dedi ). herke b asbARS thd@rdiikgofotdie val ve
and a residence Bortlon formed in the rear side of the disk of the valve in

| arge quant i t9fe$he SPAPHRBUIA HrASHINET edeid pahptathy teahéred dvlvinocation
where the fl Qb dMeny@ehe %pg.y iahegggézh py'h Ege HAGYRIY] &lodQress for

produci ng a poiycarbonate venber 20 92 by nelt polymerization, the
retention of athdheezeacbhomintxfure.s suppressed, the formation of a

O honer e ety KA BE R ML g 0 bt LY
media 5 BY udiondzpnta) medeter was SayplphRisenpt0 dqys3of épemmeorand ( 4 )
flow passageg;iagh0daSREEL dil 1 il UETSHs&R A FIALAG G EFL130 un-mesh

filter, about 8 foreign substances (in average) were detected

on the filter based on 1 kg of the polycarbonate. The

expression "foreign substances” as used herein means a gel,

15 highly crystallized product and thermally deteriorated

product of a polycarbonate.

When the gear pump was disassembled after 40 days of
operation, a deteriorated reaction mixture was adhered
between the cover plate and the bushing and to end portions

20 of the driving shaft and the follow shaft. The other liquid

contact portions of the reaction mixture retained almost the

same metal gloss as that before operation.

Example 6
25 A polymerization reaction was carried out in the same
manner as in Example 5 except that the bushing for supporting
the shaft of the gear was fixed to the cover plate, a gap
between the cover plate and the bushing was substantially
eliminated, and a scraper was installed at end portions of
30 the driving shaft and the follow shaft.
When 1 kg of the polymer obtained at the outlet of a
horizontal reactor after 10 days of operation, dissolved in
methylene chloride and filtered with a 30 pm-mesh filter,

about 2 foreign substances (in average) were detected on the



properties. 7 Novenber 2002 93 What is clained is: 1. A process for
produci ng a pol ycarbonate resin through the nelt polycondensation of an
aromatic diol conpound and a carbonic acid diester co und, wherein 5 ( 1
) valves ( ( 2 ) punps , ( 3 ) flanges and ( 4 ) f|ow"g§‘e§s@9§rﬁ% ng the
foll ow ng structures and characteristic properties are used in the
production process: ( 1 ) valve; Y-shaped gl obe val ve which has a heat
durability of 150C or nore, substantiall® no | eakage under a vacuum 10
pressure of 40 , 000 x 10-6 MPa or less and a pressure durability of 0.1

MPa or nore, fmindaidsgeli i 0 ipifacheppblyOarvéndmae froma materi al
havi ng corrosion resistance agai nst a nnnohydrox¥ conpound fornmed by a
reaction between tWBeRrthtIe@rdPBIP ctihSdFdSSAEP LS "’c‘n%e&oﬁiocdéﬁo"%i est er

15 conpound; dpedakti@8artHUIMGudEasn APpYAL Lon Bas e Aeadt i mbktdty of 150
C or nore, substantially no |eakage under a vacuum gressure of 40,000 x

10-6 MPa, a predsdmed alfesti the ang mptal gpassrsndrat Befrze aeeratign pressure
of 1 MPa gr nore, whose liquid contact 20 portion is made froma nateri al
havi ng corrosion resistance agai nst a nonohydroxy conpound forned by a
reaction bet amparediyeolnameleliol conmpound and the carbonic acid diester

conpound, and whic SET &t hat 4 react] ixture under a
vacuum pressure ofaﬁggf%%%%%a%éﬁé ﬂ%%“%?rﬁggs fggggﬁ'gétgﬁgghérﬁéﬂaand t hat
t he reacti on maneur @sf dn Exdmploats regcepht blsat pdrd igees ammpgusedeers shaft
and ot her gear_Qpu nbers does_not return intq.th and is_discharged
to the outside® %ﬁgﬁﬁﬁn%r;m%sfi?F%h&g;%rf‘faasneggkgmqac% ﬁg‘—gp%wﬁgﬁtm%%ﬁ ability
of 150C am 3CErm sUssSubst antéatt wvnnaikeakagesaedder labracaten powssel € of
40,000 x 10-6 MPa or |ess d res upﬁ durab%éity of 0.1 MPa or nore,

whose | qui d REVERE BEPES e BeREac Eriong FRPT 9 ATa PG BEPTEEA on
resi stance agsdtidined GRM6 Yk weadctasponDdtios et fijnaad peagtcOnabedmeen the
aromati c di ol 7 Novenber 2002
lubrication, the bushing for supporting the shaft of the gear
was not fixed to the cover plate, there was no scraper at
15 the end portion of the shaft, the restriction angle of the
flow passage of the reaction mixture was 60° in terms of
vertical angle, a mechanical seal was used for the former
gear pump as a drive shaft seal, there was a level difference
in the flow passage at the inlet of the reaction mixture formed
20 by chamfering 4 mm, the surface roughness of the liquid
contact portion was set to Rmax of 12.5 mum, and the sealing
of the fixed portion is metal-to-metal sealing.
When 1 kg of the polymer obtained at the outlet of a
horizontal reactor was sampled after 10 days of operation,
25 dissolved in methylene chloride and filtered with a 30 pm
filter, about 90 foreign substances (in average) were
detected on the filter based on 1 kg of the polycarbonate.
There was a tendency toward an increase in the number of
foreign substances as the operation time became longer.
30 When the gear pump was disassembled after 40 days of
operation, a reaction mixture which was discolored in the
flow passage of the reaction mixture used to lubricate contact
portions among the gear, shaft and other gear pump members

was adhered to end portions of the gear shaft, and a discolored



94 conpound and the carbonic acid diester conmpound, and which has a heating
medi um j acket therein; and (4) flow passage; flow passage which has a heat
durability of 150C or nore, substantially no | eakage uygﬁ& a, vagcyum 5
pressure of 40 , 000 x 10-6 MPa or |less and a pressure Smbﬁfﬁgo%f 0.1
MPa or nore , whose |liquid contact portion is nade froma material having
corrosion resistance agai nst a nonohydroxy conpound formed by a reaction
bet ween the aromatic diol conmpound and the carbonic acid diester conpound,
which is 10 restricted and/or expanded at a vertical angle of 20 or |ess
and whose surfeaefibf wimnide wekhould dretak gap frerteReasthe cokepr press f or
produci ng a polycarbonate resin through the nelt pol ycondensation of an
aromatic diol® ﬁB’c’)l}?ﬂftﬁﬁ’@'lSﬂé&Cﬂﬁ%n?ﬁéa%?%’dﬂ“e§f‘8¥e‘go Bagkswierein ( 1
) valves ( ( 2 det@@abrRU&PSrédtt ilon3 mixktukangete hewitiprdte .f @hkow ng
structures and characteristic properties are used in the production
process: ( 1Mechangealysephiy ey§hottuwiteh Rl thenéarmatrgedrity 20

of 150C org Ir\f/gf‘ﬁ.p SHOSL @Nteahh Y 8% d @aKALRI AN w1 YRCIHURIRIC SR ge OF 40 (
000 x 10-6 a or less and a pressure durability of 0. 1 a or nore, and

whose | i qui d kdisgotopedt Ferctiomuad&turenvas nat e iadhayedi g aokeosi on

resi stance agﬁﬁﬁr}:eﬂcmgj%ﬁg%%&%g?gyrg,gstsggg&qf He Pl [Qfxp&];é(/\een t he

25 aromatic conmpoun oni ¢ acid diester comnpound; 2 )
gear punp; gesnd pmaplwhecedsded pptdansdinabhei flowfpaERg€ of tbee,
substantial ly under a vacuum pressure of 40 , 000 x 10-6 MPa, a
pressure dur abi %ic!ta%%g?ggef 1 MPa or nore 30 and a delivery pressure of 1
MPa or nmdrde, whose liquid contact portion is made froma nmaterial having
rﬁonohydr oxy conpound formed by a reaction

corrosion res'ostar}_%%iaga#}r{lst L

bet ween the arSWatic dro %'Bgrgound and the carbonic acid diester conpound,

and whi ch has suchaapslymeatiag ibhateddicidareaati cdrried dlaveirbehe 284 95

m xture under a vacuum lQrgssure o{n40,020 6 %0-6 MPa or | ess can be

di schar ged aff¥54t 2Fhd" r B8R 6h TiofEGPE FBR T Ukt 198085 RY“BoHPELt¥Fdrti ons

anong a gear ,ma&dftiroan KDL DErtigeate dptipnnRikedte doasd R 10BEUEAtENt O t he

punp and is 5 di scharaged,to the outside of the Eugg‘a and (3) flange; flange
S t

whi ch had®a HRtaGsr BBFFE?9S AmorgoE 99t e SPed Q41T IRBT I RYRuge under
a vacuum pr eSsdiv r@f rdOuBKh X ni6- €hd/IPaack ibR S&i G e2a Prassr préliabi | ity of

0.1 MPa or rmge,_ whose |iquid contact [[))orti,on is made from a

gain after lubrication, the bushing for supporting the shaft

of the gear was not fixed to the cover plate, there was no

scraper at the end portion of the shaft, the restriction angle

20 of the flow passage of the reaction mixture was 60° in terms

of vertical angle, the drive shaft seal was a gland packing,

there was a level difference formed by chamfering 4 mm in

the flow passage at the inlet of the reaction mixture, the

surface roughness of the liquid contact portion was set to

25 12.5 pm, the sealing of the fixed portion was metal-to-metal
sealing.

When 1 kg of the polymer obtained at the outlet of a
horizontal reactor was sampled after 10 days of operation,
dissolved in methylene chloride and filtered with a 30 pm

30 filter, about 200 foreign substances were detected on the
filter based on 1 kg of the polycarbonate. When the obtained
reaction mixture was observed with the naked eye, it assumed
a brown color.

When the gear pump was disassembled after 40 days of



10 material having corrosion resistance agai nst a nonohydroxy conpound
formed by a reaction between the aromatic di ol conpound and the carbonic
acid diester conpound, and which has a heating nmedi um {Iﬁé)vet th%&n 15 3.
A process for producing a pol ycarbonate resin through ﬁBﬂe

pol ycondensation of an aromatic di ol conpound and a carbonic acid diester
conpound, wherein at least two nenbers gyt of (1) valves , ( 2 ) gear
punps and (3) flanges used in the production process have the 20 foll ow ng
structures and characteristic properties: ( 1) valve; Y-shaped gl obe val ve
whi ch has a HER&TauoabI Plfil;ﬁQﬁlOI@@Cre‘chfeml%B%amﬂ aphygred taedkage under
a vacuum pre 10-6 S pr&s ility of
0. 1 NPa o more e e Eae Toaur o ant e Fort on 12 mds e cpideas
ttiaterial hamwmmmtw vasiasihgned tagbhednsadeawdotivel £ bzy pesspgend
fored 0Y 2 TEAGHOnCORLIER LAl QEBH! o FAle QTR0 00 g GRLDON ©
acid diester conpoung ear punp; gear at

dur abi | ity ofaridy Chd0gerr st £ s Anst anheald;qam@uh@ahexgbaetmdemdatnacuum
pressure of 0-6, MPa, a Rressure d rablllt a or nore
and a del i vertg prglsosrure o?cilwﬂ’am]é? 5t &2 S\"kﬂ%‘ge -1 |t(5’fr| té‘{ﬁe“pgﬁﬁl onis
made from a nedwsr pllatavang e bashong ! esmaéammfﬁ@aums&rﬁldm@%wdaoxy
conpound forned b reaction_between 7 Novenber 2002 96 the aromatic

di ol conpound™hdAHRE C4r 5B GeELFIPTR RS &P IBBURI* W ied®dhas such a
structure thathddexrg.eaction m xture under a vacuum pressure of 40,000 x
10-6 MPa or |ess can be discharged and that the reaction m xture for

| ubri cati]r‘Pg contact portions anong a gear, shaft and ot her gear punp
menbers does maimg®@ yrn into the punp and is discharged to the outside of

t he punp; and (3) flange; flange which has a heat durability of 150C or
more, substantial | PiRBePEAGRTPORATErvas ¢hatged jndestAdssplubi@ptank10-6 MPa
or less and aeqi {5y e,ﬂwabéuf%:ofmoaék MRSu JF0R €05 WROSE tels@ull Gncont act
portion is made froma material having corrosion resistance against a
monohydr oxy cbmedull ¥.Grdd (ByhEdrexnyrireny P@rmpanet Hdreainahde ofdtbe
compound And 4. GAD YU (3ELHedl £ELL GAMRANNT, 200y ch has a heating
medi um | acket therein. 4. The pol ycarbonat€ resin productl on process
according to @Y@mhamér)érnpﬁngwmsb@g@éwd) ihadiphpene chobboatag
structure an agt I I QU f e; flow
passage whi cﬂaﬁggbaehgﬂd{é hga |Sﬁa'? ;Egﬁﬁf%% égfrg‘otrleon Wg sétr%\re{ts ?gﬁiggno

| eakage underta ayarwuumateassslir etofadd t;ar00®axn1616edx/ﬁat ors0°€ss and a
pressure durabilit %%egf%epPQ:e{mggtsrthos%o%%qghguant %#%. nis
made from a matterlalh aving torrosion reésistance agalnst ‘a roxy
conpound Z0r rmdremr.walieaeacmr bedtosec hin hie aretmmmactude obascmmmmadina@d t he
carboni c aci d_diest, C ou whi ch is ag expanded at a
vertical angl & 0%4%28:r Sf‘grgggﬂ?é%ﬁ%& §uifé% 21 ngbpt Hgb?hl evel

di fferences. was Aeqlfi@@@ﬂSwﬁ.oh arﬁdamngxaetonolayndaabmatcec rb@smpnhpough t he
melt pol ycondensat an romati c_di ol ound and a carhonic acid

di ester corrpo‘ﬁﬁfH‘e ir‘f ;aggﬁoq,\; Eafﬁﬁengnﬁooﬁ%/%nﬂerx ddt of (1)

val ves, (2) ogepiiyiaes %Hfda(B).sf)lh@IﬂﬂES\ weedaaamt Be1prasuat ixonopt ocess has
t he 7 Novenber 2002

equivalent of tetramethyl ammonium hydroxide were
continuously added to 1 mol of 2,2-bis(4-
hydroxyphenyl)propane, and a reaction was carried out by
removing the produced phenol from the fractionator. The
obtained reaction mixture was continuously discharged using
30 a gear pump from the pipe connected with the flanges of the
present invention. The polymerization degree of the
obtained reaction mixture was obtained by measuring

intrinsic viscosity thereof. As aresult, areactionmixture

having a [n] of 0.16 was obtained.



97 follow ng structure and characteristic properties: ( 1 ) valve; Y-shaped
gl obe val ve which has a heat durability of 15dC or nore, substantially no

| eakage under a vacuum pressure of 40 ( 000 x 10-6 I\/Pa.(j&r Ie??s g&%pa
pressure durability of 0. 1 MPa or nore, and whose |iqUfNGVEBRESEY9%0rti on
is made froma material having corrosion resistance agai nst a nonohydr oxy
conpound fornmed by a reaction between t;'be aromati c di ol conpound and the
carbonic acid diester conpound; ( 2 ) gear punp; gear punp which has a heat
durability of 150 C or nore, substantially no | eakage under a vacuum
pressure of 40, 000Thet@abtédia, tie prestire mixtid iwas gon@itupPalyr nore and
a delivery Prg Sqﬁ%dplolahﬁ?rfgon Jfaréggggg &ﬂéﬁg(ié§¥yﬁa%% O%E%QPeis made
froma material® havi ng corrosron resistance agal nst A Imono 8roxy conmpound
formed by a reachadmtdeieden 171e casndahistddiple ssampoand3and 1o Hfemear boni ¢
acid diester corrpogﬁd, ang,v\,hi ch has suc% atEtructure t,haic;1 the reaction

m xture under a vaclOtmGFEIL LB HAVAS dHd eI RL YR 5P ecHe be

di schar ged anskddualedt PRefi€RGiadsORefb¥édint® tRE JutyideabEnghe @Raeh €9rtions
anong a gear, shaft and other gear punp nmenbers does not return into the
punp and i s AYEHAUGEELY oPFIEIGUERSPALY SATRHE tSuRAVipg 3 )] ag: 351 ange

whi ch has a heat dwhabflddge 2brlble GuiechDse trdbekanpialdas Qeeheakage
under a vacuum pressure of 40,000 x 10-6 MPa or |ess and a pressure
durability ofcUReGiP§oBperibiel RiRfse forghhg Romtzitiomeashiors Hade from a

mat eri al  havi Qgh et 981 Pihd£F6S tREGHRrA28h Pal r3aBRBLRIER Kot £oaPLHNd
formed by a reaction between the aromatic di ol conpound and the carbonic

aci d di edtler TeEndthahetitzoshahasearivsats idienedt bt jrideetheheo®i n; and
7 November 2007 98§, %&&L%gg@&% d 'eowom?ea avaéua%% has a heat

durability of 150C or nore, stantially no ge under a vacuum
pressure of 40, 000hg vigc@siPa oft thesesaahtbramprberepe therabilattyidd 0 . 1
MPa or nore , whogg biLquid contact portion is nade froma material having
corrosion resi stance agai nst a nonohydroxy conpound formed by a reaction
bet ween t he ar onat T'bedf bang®ms@dntoamttaire ther bbhect adi dhdsegtamploonpound,

whi ch is restricted, and/ qr._expanded at vertical .angle .of. 20 or | ess and
Whose sumcetds “ohhaNe ancREREPRECT ey Bl ias % foile 28 By
produci ng a pal §tar HGnan@ madei frdnh 668316 | hbe e dc tiohycindersadn tactof an

aromatic diol_c ound .and a carbonjc acid diester co und, .wherein (1)
val ves havi ngs‘f%(g)cfeolapgwgﬁﬁ BtPu 505%89%‘5?%%’(%% % Sf’aéﬂié??i es are
used in the podiseieisothprecedmd §& sunfacel yeughhadmpaEdl gb qle iuatemmavhi ch has
a heat durabiljity of 15QC or nore, substantially nqg.leakage under a vacuum
pressure of A, G067 BBO6TRPa oI it &as, 455t pr & LGTEOHPABTH 1y 109 0. 1 MPa
or nore, 2and pygea-ed By iplatanyasds P Wi oP d§id viertead edar dllaegasite thavi ng
corrosion resistance aglgi nst a m)noh%drox,y cgggound formed by a reaction

bet ween t he #BhdfecIFFEFT A SdARtER tHEPcBFBORT T4 dPETPEratbnpound.

The pol ycar bongar: eplead ek 08t PEFBS Dyaedekdt Mg t Ceridetidtufe .Wherei n the stem
of the Y-shaped gl obe val ve has substantially the sane thickness as that of
a portion into whi CRIEhELIRRENNAS ianBepfefubdPilify wE F84yC or more,

substantially no leakage under a vacuum pressure of 40,000
25 x 10°° MPa or less and a pressure durability of 15 MPa.
The flange shown in Fig. 15 differs from the flange
shown in Fig. 14 in that there is no groove portion (male)
207 and no groove potion (female) 208 and the heating medium
jacket shown in Fig. 14 does not extend to the collar potion
30 of the flange.
When 1 kg of the polymer obtained at the outlet of the
horizontal reactor was sampled after 10 days of operation,
dissolved in methylene chloride and filtered with a 30 pm

filter, about 15 foreign substances (in average) were



8. The pol ycarbonate production process according to claim6 or 7, wherein
an end portion of the stemof the Y-shaped gl obe val ve and the inner
surface of an upper tubular portion 7 Novenber 2002 2& of Fhe(y | ve form
a snooth curved surface when the valve is opened. 9 . VERPSEAi%onat e
production process according to any one of clains 6 to 8, wherein an Oring
is attached to the stemof the Y-shapecgogl obe valve to seal a gap between
the stemand the portion into which the stemis inserted of the val ve body.
10. The pol ycarbonate production process according to any one of clains 6
to 9 , whereideteheedi cuitthecdnflaet porad om of kghef Yhehppivcgtiobreateal ve has a
surface roughpness_of 10. ~.un or.less . A1  A.process. for producing a

pol ycar bonat te&%reeg‘]l{%r‘(i“ilsrloounghr%tor’{glﬁhlgl?Ulbpsoti]ayn(%}r?de'ﬁlga sl%dnfhg “an 15?%%1% c diol
conpound and gel¢ atibgiliyc cags tla i Esid produpb and, thvewadilly (2)egbaratmdrps
having the follqwi ng structure and _characteristic properties are used in

t he producti (S’ﬁ°§f185e8 :a(p%%cagfg’z?f’agﬁr‘rp; gear punp which has a heat

durabilityg of 150 Whéd tHY Glaniglswant disdysdiblednlad@gerupoedays \wFCUUM
pressure of 40 ( 000 x 10'6 MPa, a Eressure durability of O . 1 MPa or nore
and a del i verPeFRELShy &It TRARPLHILKBYES CRRGEET IRYGHG AR B S7%tion i s

made from a mRkghi 1 od\HsN8hs MBI rRNopESAEL AN &R dAE A INSh tAaNBRRNWE OXY
conmpound forned by a reaction between the aromatic diol conpound and the

car boni ¢ aci @ & extiqratedoointic taekl thaiRed Visagbena ke esipryesurdhanest t he

reaction m xtdy %hunﬁl&aﬁ-y@qw]prs%%i%? Qhirffe. 000 x 10'6 MPa or less can
be di scharged and that the reaction mxture for lubricating contact

porti onsl@nong a gear, shaft and other gear punp nenbers does not return
into the pun%fﬁggli(assdi scharged to the outside of the punp. 7 Novenber
2002 100 12. e pol ycarbonate resin production process according to claim
11 , wherein the gadapolwmericetpehsesactioy Wps mguyligdectbrinptbheetanieng t he

reaction M xpgel! 90 {eehinpde! N 3P EndlfrROELLRT, UndliC18%Ag, 13- The
pol ycar bonat e Tesi n productl don procesS according to aim11l or ,
wherein a busih mgsf aseduppoplagey dfhéhehfilangé shmwrgdar Fiig.filxed to a cover

Pl ate andgthere Tsyg8hs! 4RtLALhE B ARAFBoRELIBE LY BRe (TP GANT the
horizontal reactor was sampled after 10 days of operation,
dissolved in methylene chloride and filtered with a 30 pm
filter, about 2 foreign substances (in average) were detected
on the filter based on 1 kg of the polycarbonate.

20 When the flange was disassembled after 30 days of
operation, the reaction mixture contact portion had the same
metal gloss as that before operation and the metal-to-matel
sealing surface had the same metal gloss as that before
operation as well.

25 .

Comparative Example 5

A polymerization reaction was carried out in the same
manner as in Example 7 except that a flange of the same type
as that shown in Fig. 15 which had no metal O ring attachment

30 portion and no heating medium jacket was used in place of
the flange shown in Fig. 15 and an asbestos spiral wound gasket
provided with inner and outer rings was used.

When 1 kg of the polymer obtained at the outlet of the

horizontal reactor was sampled after 10 days of operation,



in the gear punp. 14. The pol ycarbonate resin production process according
to any one of clains 11 to 13, wherein a flow passage at the reaction

m xture inlet port of the gear punp has a restriction angle of 45 or |ess
and has a smooth surface without level differences. 157 NpM@ember 0% bonat e
resin production process according to any one of clains 11 to 14, wherein
the liquid contact portion of the geartﬁynp has a surface roughness of 10
umor less. |b - The polycarbonate resi%r producti on process according to
any one of clainms 11 to 15, wherein a gland packing is used as a shaft seal

materi al for dibeodvédi ng wdafiedfe theogeas PUDEilterdd~witdlea prd y&ar bonat e
resin productlon grocess according to any gne of clains 11 to 15, wherein a

| abyrinth sedtit&rudd@uis>Hadnaft Whdsp fr?&teérlgf‘a?uqs&ranf’ﬁé (dmi 3y ‘?fg"‘gﬁ"?aft of

the gear pUmerérde?:ectédNQi/@H@%&lEQQ%al*@h Bl kG B Y6 B PO teLSi N
production process according to any one of clainms 11 to 17, wherein a

hol l ow metal O ri n§Pes thee gge RSt AESAT QP Issk RESAT o 6 tdAYy@fr punp. 19-

p processsfor, Q&Q@HShngwﬁ&é%”ﬁHE@ﬂ@ﬂnéthE§§éé%thE%UQBhEPSd”F%tthe
polycondensatlon of an aromatic diiol conpound and a carbonic acid diester

conmpound, wheéegrHieB)mEk e $OREFFRGPHE ook RGP sruaatities aantl a
characteri St'd%t@%?Qﬁé&é&}ur ASEE thd é@%&iﬂ%ﬁ%‘t‘ OPeH &&55aq 3}]> d | ange;

fl ange whi ch has a heat |I|ty of C or nore, stantl y no

| eakage undertoathacuehaptesouat@lofse40i000surfifee. MPa or | ess and a pressure
durability of 0.1 MPa or nore, whose liquid contact portion is nade froma

mat eri al havi ng corrosion resistance agai nst a nonohydroxy conpound forned

by a reaabi oExaepteen the aronatic diol conpound and the carbonic acid

di ester conpound, whi ch has a heati medi uym et [ ei 0. The
pol ycar bonat e resi qF3&GCFF5 %?8%335 3%3%F=i+ﬂf4 55 4 §°0 fi¥¥%ei n t he
fl ange has adglhﬁ@pedshﬁﬂeda gaskebrsedmtan amount of 1.05 mols based on

1 mol of 2,2-bis(4-hydroxyphenyl)propane, the inside of the

tank was substituted with nitrogen, 2,2-bis(4-

15 hydroxyphenyl)propane was dissolved in diphenyl carbonate
at 150°C, and the resulting mixture solution was transferred
to a raw material storage tank maintained at 150°C

Thereafter, the mixture was continuously supplied to
a vertical reactor whose inside temperature was maintained

20 at 240°C and inside pressure at 1,333 x 10"® MPa and which
was equipped with a fractionator and agitator at a rate of
60 kg/hr, 1 x 10°¢ equilvalent of a bisphenol A disodium salt
and 1 x 107* equivalent of tetramethyl ammonium hydroxide were
continuously added to 1 mol of 2,2-bis(4-

25 hydroxyphenyl)propane, and a reaction was carried out by
removing the produced phenol from the fractionator.

The obtained reaction mixture was continuously
discharged using a gear pump. The polymerization degree of
the obtained reaction mixture was obtained by measuring

30 intrinsicviscosity thereof. As aresult, areactionmixture
having a [n] of 0.16 was obtained.

Thereafter, the reaction mixture was continuously
supplied to a horizontal reactor whose inside temperature

was maintained at 270°C and inside pressure at 133 x 10°% Mpa.



2i . The pol ycarbonate resin production process according to claim.19 or
20, wherein a gasket for connecting the flange has a netal Oring. -- 22
The pol ycarbonate resin production process according to _any one of clains
19 to 21, wherein a spacer is sandw ched between the f{Aqyember 2§02,y enber
2002 102 23- The pol ycarbonate resin production process according to any
one of clains_19 to 21, wherein the liquid contact portion of the flange
has a surface roughness of 10 lun or | . 24 . A process for producing a
pol ycarbonate resin through the nelt pol ycondensati on of an aromatic di ol
conpound and TheCakheBion afidtdh &Sty raeinennthlpmiariclen A)i1&l ene passages
havi ng the foll owi ng structure and characteristi ¢ properties are used in

the producti dFoSuGERsRReRD was Terpaesdfe: th ftsddeadfe thsi EKSHE® &P heat
durability Ofcojféqgugﬁsg?%&zomtaaBBi%A%d?l%tleeﬁgaﬂﬁg WGRH ¢ VRciHm

pressure of 40,000 x 1 MPa or |ess and a pressure durability of 0.1 MPa
or nore, whose |iqtit8l ebFiRad gractdan) Bixie MAsSmcankiRer&lyY havi ng

COrrosi on sf ei3ARCGeAAR 11} afgdMNBONET O%e COIRUNG of OF TBRA LY fGACt i ON
bet ween the aromati ¢ di ol conpound and the carbonic acid diester conpound,

which is restrixtuge ahdtbe expreidethsatol Perfiztl2’@l-e of 20 or less, and
whose surface i s SipQthqidNOWe LEYSLr dIdfiet 806RE10f YalGaBR! YEALDONAL &

resin production process according t erein the restricted
and/ or expandde pestrinted am@ dirmmadedspaygbions 2fr dtecpipefbusddheo

pol year bonat ¢ 4¢3id P OUCLI N AIAcess 450 PO { Rl BEmeedy verein the
fl ow passage 1s a pipe. . e pol ycarbonate resin productioh Sbrocess
accor di ngot o mimei, Thabti zovisa ke ireatcihercand/ gbar epufp fioewheedipohatga off t he

pipe is 5 tinmes or nore the inner_di er. of the pip 7/ _Novenber 2002
D05 20" The poIyeStIORaPLRFBET (Pt Gthic EREn TRt o4 EBP dPTRET o Cl ai m 26
wherein the pipe | Fheasedch Bfedynd t3eCkedlucetOof the madsemar howraitadnesi n

production process according to claim?24, wherein the |liquid contact
Portion of |HEtA B sonadoatd, s TarRose ey fin bro s
. As. A. AsHs. AHAtRChsAb LY. iVaxADYS bAEFfog, and a reducer of an eccentric

.AH Al's. A5s. Al . AsH. AH. A. A3[ . A Al . A'[.A [2. A5. AFH. A. A5. As[ . Al . A5. As5. Al . A5. A
I . A5, A55.1/§ type having a restriction or expansion angle of 10° in terms

[ Al A AH A3[oARleAthlcABOaryle ARl Bbhibctild AoABhéSi i By PTA wéXdindy - ASH A A
H. An. AH. A5. AH. A5. A5. AH. A5.A5. Al . A5. Al . AH. Al . AFH. AF5. AA" A Al . AH. AFH. AH. A5. AH

Al . A5. A5. AH.IAFFugh az\mapngr thaf-ep YPeAs RORHEO OAHhey rrdpaceR baqage ) X
D~ysni d_ZU] caldzal-eakad] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca
Ica] ca] ca] ca] ca Calltclgg] 1C?c]gcc/>\g]t%%] g:]éyl{]necra!ogiained at the outlet of the
20 horizontal reactor was sampled after 10 days of operation,
dissolved inmethylene chloride and filtered with a 30 pm-mesh
filter, about 2 foreign substances (in average) were detected
on the filter based on 1 kg of the polycarbonate. The
expression “foreign substances” as used herein means a gel,
25 highly crystallized product and thermally deteriorated
product of a polycarbonate.
When the liquid contact portion of the reducer was
observed through a fiberscope after 40 days of operation,
it retained almost the same metal gloss as that before
30 operation. However, when the restricted and expanded
portions of the liquid contact portions of the gear pump and

the valve used were dissembled and inspected, a trace amount

of a brown product was adhered.



22k1Wgi UbQvzzupkfa\ W] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] cajcalc
al c”a] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! &dPT! [km VI 1 It""}xsnid_Zk
cal oh] cal oh] cal okl cal ok cal) cayoh o oo o €2l 6 il G b6 7 «
" e#HHABSLISBqW && '), ). )<)>)]|))5*nT,D--.?/z//0Y0{vqgl gb] X]]]ca]ca]ca]ca]c
a)J ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] c3a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cal] ca! YOO1" 1$11<2t 2223F4
5u5556697b7777d88888mB99u: : : | wmhc”X] ] U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] cal ca] calrxampakcapcal ca] cal ca] ca] ca] calcalca]calcaUca]ca]cal:::;C
- <<<==N\>><?Xx ??? QP
H xsni d_Z] ] )L(J] ] ca] cg‘c@a%%%ﬁrc%]%fﬁaﬁ e C]%&]“c‘ﬁ]’%a‘]%a‘]l@g] 4} &y EBPCET®&] ca] cal ©
a] ca] ca] ca] cajasmksaheal s al€aipial @a]e&aprl Kthzht Nl-'elv@éd‘ﬁhﬁ RqRRa
RRRRTN} TT- UVVVVWAIMXX ca) caj ca] caU] ca] ca] ca] ca
c?g]\ca] ca]l cza] Wﬂf&&]‘c&#c’é’ﬁaﬁ’é{‘}l ]c8£ Od’]a'ﬂ 6’15] ngc]ﬁ‘PM[ ][ [ ][ [ !a
BcRelcl ef gk' Kida the valve used were set to a vertlcal angle of 20°
| o4qr Arxrrrr2szupkf [V]]ca]ca ca] ca] ca] ca] ca] ca] ca]cca cal ca] Ca‘lzfz;] cajcalc
aU] ca] ca] ca] ca] ca] t’éf'éa‘} &q] %%]t 1R} g aPr e edjatathej anishaly 4f 7 {{]1/] al
YK VEZY X3} ] wori @Rk u! 9@&&@&%&@] sahspd s alecakcpd %ﬁb@a@é}&@i&@w calcajc
a] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] cal
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tank was substituted with nitrogen, 2,2-bis(4-
hydroxyphenyl)propane was dissolved in diphenyl carbonate
at 150° C, and the resulting mixture solution was transferred

10 to a raw material storage tank maintained at 150°C

Thereafter, the mixture was continuously supplied to
a vertical reactor whose inside temperature was maintained
at 240°C and inside pressure at 1,333 x 10°° MPa and which
was equilpped with a fractionator and agitator at a rate of

15 60 kg/hr, 1 x 1078 equivalent of a bisphenol A disodium salt
and]“x10'4equivalentoftetramethylammoniumhydroxidewere
continuously added to 1 mol of 2,2-bis(4-
hydroxyphenyl)propane, and a reaction was carried out by
removing the produced phenol from the fractionator.

20 The obtained reaction mixture was continuously
discharged using a gear pump. The polymerization degree of
the obtained reaction mixture was obtained by measuring
intrinsic viscosity thereof. As aresult, areactionmixture
having a [n] of 0.16 was obtained.

25 Thereafter, the reaction mixture was continuously
supplied to a horizontal reactor whose inside temperature
was maintained at 270°C and inside pressure at 133 x 107° MPa.
The reaction mixture was further polymerized while the
produced phenol was removed to the outside of the system to

30 continuously produce a polycarbonate having a [n] of 0.35.
The viscosity of the reaction mixture at the outlet was 300
Pa*S at 270°C

The pipe and curved portion of the present invention

used were cold bent with a bender, made from SUS316 and



10% & ()-popr}”"F= 10% 10%& ()-p 10%& ()-p 10%& ()-p 10%& ()-pu]l D= 10%
10%& ()-p& 10%& ()-p) 10%& ()-p& 10%& ()-p) 10%& ()-pqY?=
10940% & ()-"10%& ()-"10%& ()-"10%& ()-"10%& ()-"x22=
10040%& ()-"10%& ()-"10%& ()-"10%& ()-"10%& ()- "}k ANovember 2002
10940% & ()-"10%& ()-"10%& ()-"10%& ()-"u] C=
10040% & ()-"&10%& ()-") 10%& ()-"&10%& ()-")10%& ()-" |]C=
10940%& ()-"10%& ()-")10%& ()-"10%&)-")10%& ()-" !"x"F=
10940% & ()-"10%& ()-"10%& ()-"10%& ()-""9%& *+, [ v"?=
1094.0% & () - "fiofmse)by ﬂDﬁ/lZ(&p()).i SR 0RG &hQ)buf A& o3 st i:B&ééﬁBu{ghEéss
10940% &' () - %313 %‘} 0%&'% 0% & (% "10% & AL AF=
1094.0%& () -"fo9w & PY-*108 8 Fede (he ERFY A‘Ef ipe was
109%40% &' () - "dOYUass Ehe "1hOUE& (gme' bR (& pipO%Z &'He) pigilehs cEnne&l@% & ()-)
$109%& ()- $1Q%& () - $100/&' ()- $10% & ()- 910% & ()-!XYZ[kmvU4 t 1098& () -
t10986& ()- , PN d9Ee"E}91B9010 S810%& ()- $10% & ()- (nN. 4

5 In this example, the curved portion of the present

invention was used for all the curved portions of pipes used

to connect the dissolution tank to the vertical reactor, gear

pump, horizontal reactor and gear pump for the extraction

of a polycarbonate and in all branches of these pipes for
10 the transfer of the reaction mixture.

When 1 kg of the polymer obtained at the outlet of the
horizontal reactor was sampled after 10 days of operation,
dissolved inmethylene chloride and filtered with a 30 pm-mesh
filter, about 2 foreign substances (in average) were detected

15 on the filter based on 1 kg of the polycarbonate. The
expression “foreign substances” as used herein means a gel,
highly crystallized product and thermally deteriorated
product of a polycarbonate.

When the inside of the pipe was observed through a

20 fiberscope after 40 days of operation, the reaction mixture
contact portion retained almost the same metal gloss as that

before operation.

Comparative Example 7
25 A polymerization reaction was carried out in the same
manner as in Example 11 except that an elbow pipe specified
by JIS B 2312-1986 was used as a pipe having a curved portion.
When 1 kg of the polymer obtained at the outlet of the
horizontal reactor was sampled after 10 days of operation,
30 dissolved in methylene chloride and filtered with a 30 pm-mesh
filter, about 15 foreign substances (in average) were
detected on the filter based on 1 kg of the polycarbonate.
There was a tendency toward an increase in the number of the

foreign substances as the operation time became longer.



$1098& ()-G $1098& ()-G $10%& ()-G ' f1$ $109%& ()-G $1098& () -G
$1098& ()-G ()*+ abl P04 $109%& ()-G $10%& ()-G ' f1$ $109%8& ()- G
$10%& ()-G $10%B& ()-G -'fI1$ LO4 $10%B& ()-G "f1$- $10%B& () -G
$10988& ()-G $109%8& ()-G'fI1$ $1098& ()-G )*nN0o4' f1$ $1M8!"§’Fr€902
$1098& ()-G $1098& ()-G ' f1$- $10%& ()-G $10%& ()-G *+0hij}~jJ. 4
$10%B& ()-G $10%& ()-G $10%& () -G £4$ $10%B& ()-G $10%& () -G
$109%8& () - G ~I PO4
When the inside of the elbow was observed through a
fiberscope after 40 days of operation, a slight amount of
a brown product was adhered to the liquid contact surface

of the elbow.

Example 12
Diphenyl carbonate was charged into a dissolution tank
equipped with a stirrer in an amount of 1.05 mols based on
1 mol of 2,2-bis(4-hydroxyphenyl)propane, the inside of the
10 tank was substituted with nitrogen, 2,2-bis(4-
hydroxyphenyl)propane was dissolved in diphenyl carbonate
at 150°C, and the resulting mixture solution was transferred
to a raw material storage tank maintained at 150°C.
Thereafter, the mixture was continuously supplied to
15 a vertical reactor whose inside temperature was maintained
at 240°C and inside pressure at 1,333 x 10°® MPa and which
was equipped with a fractionator and agitator at a rate of
60 kg/hr, 1 x 10°¢ equivalent of a bisphenol A disodium salt
and1x 10! equivalent of tetramethyl ammonium hydroxide were
20 continuously added to 1 mol of 2,2-bis(4-
hydroxyphenyl)propane, and a reaction was carried out by
removing the produced phenol from the fractionator.
The obtained reaction product was continuously
discharged using a gear pump. The polymerization degree of
25 the obtained reaction product was obtained by measuring
intrinsic viscosity thereof. As aresult, areactionmixture
having a [n] of 0.16 was obtained.
Thereafter, the reaction mixture was continuously
supplied to a horizontal reactor whose inside temperature
30 was maintained at 270°C and inside pressure at 133 x 107° MPa.
The reaction mixture was further polymerized while the
produced phenol was removed to the outside of the system to

continuously produce a polycarbonate having a [n] of 0.35.

The obtained reaction mixture was continuously discharged
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using a gear pump and the reducer of the present invention.
The viscosity of the reaction mixture at the outlet was 300
Pa*S at 270°C
In this example, the flange, reducer, bender bent pipe,
5 valve and gear pump of the present invention were used for
all the flanges, the restricted, expanded and curved portions
of the pipes and the valves as transfer members and branch
pipes provided for these transfer members installed in a
production line from the dissolution tank, vertical reactor,
10 gear pump, horizontal reactor and gear pump for the discharge
of a polycarbonate as shown in Fig. 1.

The transfer members of the present invention have a
heat durability of 300°C, substantially no leakage under a
vacuum pressure of 40,000 x 107® MPa or less and a pressure

15 resistance of 15 MPa.

As for the materials of the 1iquid contact portions of
the transfer members used, the gear pump was made from
SUS420J2 and other members were made from SUS316. A hollow
metal O ring prepared by plating SUS316 with silver was used

20 for a gasket and the gasket was tightened with predetermined
torque and tightened more strongly by elevating temperature.

All the transfer members of the present invention were
kept warm by a heating medium jacket to prevent the
temperature of the reaction mixture from being lowered than

25 the temperature of each reactor. The liquid contact portions
had a surface roughness of 1.6 pm in terms of Rmax by fluid
polishing or buffing and were made smooth with substantially
no level differences, and the metal-touch surface of each
of the transfer members had a surface roughness of 1.6 pm

30 in terms of Rmax. TIG welding was used for welded portions.

All the flow passages of the present invention except
the inlet portion of the gear pump which had a restriction
or expansion angle of 20° in terms of vertical angle had a

vertical angle of 10° and were cold bent to ensure that the
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curvature became 9 times the inner diameter of the flow
passage.

The reducer used in the pipe portions was an eccentric
type reducer shown in Fig. 20 which was installed in such

5 a manner that an upper portion thereof became horizontal.

The flange of the present invention incorporated a
heating medium jacket as shown in Fig. 14.

The gear pump of the present invention discharged the
reaction mixture used to lubricate contact portions among

10 the gear, shaft and other gear pump members to the outside
of the pump so that it did not return into the reaction mixture
as a final product again. A gland packing was used as a seal
for the drive shaft of the former gear pump and a labyrinth
seal was used as a seal for the driving shaft of the latter

15 gear pump.

The delivery pressure of the former gear pump was
adjusted to 1 MPa and the delivery pressure of the latter
gear pump was adjusted to 3 MPa.

The bushing for supporting the shaft of the gear was

20 fixed to the cover plate, a gap between the cover plate and
the bushing was substantially eliminated, and a scraper was
installed at end portions of the driving shaft and the follow
shaft.

The valve of the present invention is a Y-shaped globe

25 valve shown in Fig. 8, the diameter of the stem was made
substantially equal to the inner diameter of the pipe. and
a spacer having a smooth curved surface that did not disturb
the flow of the reaction mixture was installed at an end
portion of the stem. The seat was made from STELLITE FACE

30 #6.

When 1 kg of the polymer was sampled at the outlet of
the horizontal reactor after 10 days of operation, dissolved
in methylene chloride and filtered with a 30 pm-mesh filter,

about 1 foreign substances (in average) were detected on the
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15
Example 13
A polymerization reaction was carried out in the same
manner as in Example 12 except that a flange shown in Fig.
15 which had no metal O ring attachment portion and no heating
20 medium jacket was used in place of the flange used in a
production line from the former gear pump to the polycarbonate
discharge portion and an asbestos spiral wound gasket
provided with inner and outer rings was used.
When 1 kg of the polymer was sampled at the outlet of
25 the horizontal reactor after 10 days of operation, dissolved
in methylene chloride and filtered with a 30 pm-mesh filter,
5 to 10 foreign substances were detected on the filter based
on 1 kg of the polycarbonate.
When the transfer members were observed through a
30 fiberscope after 16 days of operation, the liquid contact
portions of the reaction mixture excluding the flange
portions maintained almost the same metal gloss as that before
operation. White foreign matter was adhered to the liquid

contact portions of the flange portions in large quantities
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fiberscope after 16 days of operation, the liquid contact
portions of the reaction mixture excluding the gear pump

portions maintained almost the same metal gloss as that before
operation. When the gear pump was disassembled and inspected,

30 a discolored reaction mixture used to lubricate contact

portions among the gear, shaft and other gear pump members
was adhered to the inside of the flow passages, and a brown
deteriorated product was adhered between the cover plate and

the bushing. The shaft end portion showed the marks of a brown
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sealing solution leaking inside and mixed into the reaction

mixture.

Example 15

A polymerization reaction was carried out in the same
manner as in Example 12 except that a T-shaped globe valve
shown in Fig. 5 was used as a valve between a vertical reactor

10 and a horizontal reactor in place of the valve of the present
invention.

When 1 kg of the polymer was sampled at the outlet of
the horizontal reactor after 10 days of operation, dissolved
in methylene chloride and filtered with a 30 pm-mesh filter,

15 about 50 foreign substances (in average) were detected on
the filter based on 1 kg of the polycarbonate. Countless
foreign substances were existent on the filter right after
the valve was operated.

A required amount of the reaction mixture could not be

20 supplied unless the delivery pressure of the former gear pump
was raised to 1.2 MPa.

When the transfer members were observed through a
fiberscope after 16 days of operation, the liquid contact
portions of the reaction mixture excluding the valve portions

25 maintained almost the same metal gloss as that before
operation. However, when the valve was disassembled and
inspected, white and brown products were adhered to the rear
side of the disk of the valve and a residence portion formed
in the rear side of the disk of the valve in large quantities.

30 A brown product was partially adhered to a location where

the flow of the valve sharply changed.

In the industrial process for producing a polycarbonate
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lubricating contact portions among a gear, shaft and other
gear pump members does not return into the pump and is
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(3) flange; flange which has a heat durability of 150°C or
30 more, substantially no leakage under a vacuum pressure of
40,000 x 10°® MPa or less and a pressure durability of 0.1
MPa or more, whose liquid contact portion is made from a
material having corrosion resistance against a monohydroxy

compound formed by a reaction between the aromatic diol
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against a monohydroxy compound formed by a reaction between
the aromatic diol compound and the carbonic acid diester

compound, and which has such a structure that the reaction
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or more, substantlally no leakage under a vacuum - pressure
of 40,000 x 10°° MPa, a pressure durability of 0.1 MPa or more
and a delivery pressure of 1 MPa or more, whose 1iquid contact
portion is made from a material having corrosion resistance

against a monohydroxy compound formed by a reaction between
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laim 3, wherein flow passages (4) having the following
structure and characteristic properties are used:
(4) flow passage; flow passage which has a heat durability
of 150°C or more, substantially no leakage under a vacuum
pressure of 40,000 x 10°° MPa or less and a pressure durability
of 0.1 MPa or more, whose liquid contact portion is made from
a material having corrosion resistance against a monohydroxy
compound formed by a reaction between the aromatic diol
compound and the carbonic acid diester compound, which is
restricted and/or expanded at a vertical angle of 20° or less,

and whose surface is smooth without level differences.

5. A process for producing a polycarbonate resin through
the melt polycondensation of an aromatic diol compound and
a carbonic acid diester compound, wherein

(4) a flow passage and one member out of (1) valves, (2)

gear punps and (3) flanges used in the production process has the
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(3) flange; flange which has a heat durability of 150°C or
more, substantially no leakage under a vacuum pressure of
40,000 x 10°° MPa or less and a pressure durability of 0.1
MPa or more, whose liquid contact portion is made from a
material having corrosion resistance against a monohydroxy
compound formed by a reaction between the aromatic diol

compound and the carbonic acid diester compound, and which

has a heating medium jacket therein; and
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globe valve and the inner surface of an upper tubular portion
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the melt polycondensation of an aromatic diol compound and

a carbonic acid diester compound, wherein

(2) gear pumps having the following structure and

characteristic properties are used in the production

process:

(2) gear pump: gear pump which has a heat durability of 150°C

or more, substantially no leakage under a vacuum pressure

of 40,000 x 10°° MPa, a pressure durability of 0.1 MPa or more

and a delivery pressure of 1 MPa or more, whose liquid contact
portion is made from a material having corrosion resistance
against a monohydroxy compound formed by a reaction between
the aromatic diol compound and the carbonic acid diester
compound, and which has such a structure that the reaction
mixture under a vacuum pressure of 40,000 x 10°° MPa or less
can be discharged and that the reaction mixture for
lubricating contact portions among a gear, shaft and other
gear pump members does not return into the pump and is

discharged to the outside of the pump.
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reaction mixture inlet port of the gear pump has a restriction
angle of 45° or less and has a smooth surface without level

differences.

15. The polycarbonate resin production process according
to any one of claims 11 to 14, wherein the liquid contact
portion of the gear pump has a surface roughness of 10 pm

or less.

16 - The polycarbonate resin production process according
to any one of claims 11 to 15, wherein a gland packing 1is
used as a shaft seal material for the driving shaft of the

gear pump.

17., The polycarbonate resin production process according
to any one of claims 11 to 15, wherein a labyrinth seal is
used as a shaft seal material for the driving shaft of the

gear pump.

vy
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18. The polycarbonate resin production process according
to any one of claims 11 to 17, wherein a hollow metal O ring

is used to seal the fixed portion of the gear pump.

19. A process for producing a polycarbonate resin through
the melt polycondensation of an aromatic diol compound and
a carbonic acid diester compound, wherein

(3) flanges having the following structure and
characteristic properties are used in the production
process:
(3) flange; flange which has a heat durability of 150°C or
more, substantially no leakage under a vacuum pressure of
40,000 x 10°° MPa or less and a pressure durability of 0.1
MPa or more, whose liquid contact portion is made from a
material having corrosion resistance against a monohydroxy
compound formed by a reaction between the aromatic diol
compound and the carbonic acid diester compound, and which

has a heating medium jacket therein.

20. The polycarbonate resin production process according
to claim 19, wherein the flange has a groove-shaped gasket

seat.

21. The polycarbonate resin production process according
to claim 19 or 20, wherein a gasket for connecting the flange

has a metal O ring.

- 22. The polycarbonate resin production process according
to any one of claims 19 to 21, wherein a spacer is sandwiched

between the flanges.
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23. The polycarbonate resin production process according
to any one of claims 19 to 21, wherein the liquid contact
portion of the flange has a surface roughness of 10 pm or

less.

24 . A process for producing a polycarbonate resin through
the melt polycondensation of an aromatic diol compound and
a carbonic acid diester compound, wherein

(4) flow passages having the following structure and
characteristic properties are used in the production
process:
(4) flow passage; flow passage which has a heat durability
of 150°C or more, substantially no leakage under a vacuum
pressure of 40,000 x 10°° MPa or less and a pressure durability
of 0.1 MPa or more, whose liquid contact portion is made from
a material having corrosion resistance against a monohydroxy
compound formed by a reaction between the aromatic diol
compound and the carbonlic acid diester compound, which is
restricted and/or expanded at a vertical angle of 20° or less,

and whose surface is smooth without level differences.

25. The polycarbonate resin production process according
to claim 24, wherein the restricted and/or expanded portion

of the flow passage is a reducer.

26 . The polycarbonate resin production process according

to claim 24, wherein the flow passage is a pipe.

27. The polycarbonate resin production process according
to claim 26, wherein the curvature of a curved portion of

the pipe is 5 times or more the inner diameter of the pipe.
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28. The polycarbonate resin production process according

to claim 26, wherein the pipe is connected by a socket.

29. The polycarbonate resin production process according
to claim 24, wherein the liquid contact portion of the flow

passage has a surface roughness of 10 pm or less.



