DESCRI PTI O\I 31 May 2006 PRCDUCTI ON PROCESS AND PRODUCTI ON SYSTEM OF
AROVATI C POLYCARBONATE An aromatic pol ycarbonate resin hadl MagdPpent
speC|f|caIIy, the present invention relates to a production Technical Field

" The present invention relates to a production system and production

process of an aromatic pol ycarbonate. Mre 10 process and production system
~whi ch can produce an aromatic pr op@BESCRIBTEONIAI ng inpact resistance and
“transparency.. Therefore, it is widely used as a very useful resin. As a .
process of pr oduci ng the aromatic pol ycarbonate resin, i nt erface
process in mlfﬁbaac@f@ﬁaﬁkscﬁsgyﬂﬁﬂxynﬁ ?&aaﬁ §95mﬁmr6g03ﬁ5 k{8 phosgene
in a mxed solution of an organic enol I's removed fromthe system can
be used. pol ycarbonate whi ch exhi EIM@)R%]NHE' hue stability and

"t her r_mstgbi_l ity at the time of production and is excellent in hue and
transparency efficiently. Background Art solvent and an al kali ne sol ution
and a nelt - pRlchegrEdansaldigy process in which an aromati c .di hydroxy
compound is reacted wih a carbonic diester in the presence of a catalyst
at a - high tenper &her prapgngngeventicn cetapeestore pratiyrividceystem t he -

- case of the I qQnde i [LOCESS; VI ng bet wee he -
aromatic pol %a%gg) Ei.l gc g% g’ﬁg S%E BFoﬁPt org%‘/%ﬁﬁt]f’% HoF %‘?%‘b‘har gfore |

~ processing lxplewddi calagt tneppfasaﬁbqnﬁi@wmmmsoltar&pﬁddo&ﬂoelactI on

m xture remaining.nolten at a high tenperature noves 30 plants.

“ polycar %%natpewaessﬂn@rsﬂaﬁtéontwm t"@ﬁ-%ﬁ’@ﬁ Bﬁoﬁﬂﬁﬁuﬂa W@éisls?l ng
PNt s o Do AR AT S S RSB ana
- tenper at ures, ereby it may cone colore ore| gn na er| al’s
‘produced i ntfrﬂee'msxtame,lt&saa: theuttmewfwrmcpiopeamdes samielasmt

t ransparenc mati c pol ycarbonate are-inpaired. In particular, in

the case of)é' E’Hﬁﬁﬁ‘g% ﬁﬁﬁ%ﬁ't‘gf fSfteitted for an optical

appl i cati onpaldklgrasmnd @@pact disk, .coloration and foreign materials are

not preferable Tromtnhe viewioi nt of product quality. Japanese Patent .

~ Lai d- Opbh Publ i cakhoprmmatic- ppdgcagbonhbceresipr dass exgsilignd downst ream
: pi pe which Q%% %Q‘t engl\ﬁha’l%&%'n%%'% S%tt (}Iesri%ta Wer t(iml:r E‘noa/scﬁaagﬁe sAisfies

t he wherein ream pipe favi ng a %t not

1 ower 't han ﬂl%erBﬂoS:ea liengishwatleaydaveat asaa pepg H8¥EAY 2Sson gr adi ent of

Iower than 1% Cis a length of a horizontal follow ng expression:
, process of pro u01ng the aromatic polycarbonate res;n, an

interface process in which an aromatic dihydroxy compound

20 ‘is reacted with phosgene in a mixed solution of an organi__c
o solvent and an.alkaline solution and a melt-polycondensation .
process in which an aromatic dihydroxy compound .'.LS reacted

' with a carbonic diester in the presence of a catalyst at a

L ey,

high temperature and under a reduced pressure -and -produced
25 -phenol is removed from the system can be. used ._
- In: the case of the melt- polycondensat:.on process, a.
N Ireaction m:l.xture rema:Ln:Lng molten at a hlgh temperature moves
) between aromatlc polycarbonate process:.ng plants or is
dlscharged from the aromatlc polycarbonate processing
30 plants '_
R Whlle_"moving betw_een the ‘aromatic polycarbonate
_pr_oces'.sing plani‘[_:'s o_r'being.' -'d:tScharged from the aromatic -
| polycarbonate processing plants, the molten reaction mixture |

Cis ex_posed to'highltemperatu'r_es, whereby it may become colored .




'-2000 119388 5 disclFoses a process

Al (A+B+C+D) > 0.9 pipe, and Dis a length of an upstream pﬁg pipe
for transporting a nolten pol yner having a nunber average Wé’@p% wei ght
~of _not smaller than 4,000 when polynerizing an aromatic di hydroxy conpound
~and diaryl 20 carbonate in a nolten stat® by use of at |east one
polynerizer so as to produce an aromatic polycarbonate and a system for
produci ng armfmmsign paterzidicnay bel produceldaiacthei medtuby. uses of a

pi pe ‘as descri dqabove apanese Patent Lai d-Qpen Publication No. '
'10- 226723 25 % cﬁ"@c 'osee’écea”pﬁrgfc&%"ﬂeo‘? IRDRRFM LA ERADTRATRAGH| S Abonat e
by ‘a nel t - pANGRRN 6 1 R IAEASS .avd el il fed [ ansporting speed of a

mol ten pol yner -is set at” 0.05 nfsec or higher when the molten pol ymer has

a nunber aver age 5 pautieuiaes ghin the casd bérart baom&tSG@oiryﬂ:aﬁb@aifﬁ)S

~mlsec or e he _nol t a_nunber avera nol ecul ar

wei ght of gpﬁ-_fen%d‘ft ﬁﬁnolﬁ%:'»?)%f g/%?\%aﬁje Faf £ G"p@&rqli;.at i on
No. 10- 3304&1@&&1’[615Q&d%@f@.ﬂ_fﬁ&Jt@rﬁl@ﬂ@b%@@r@“f@%b‘l% Bebygaidonate
by a melt-polycondensation process, wherein a pipe for transporting a

‘nol'ten poly¥dEeWRaANy of rﬂﬁﬂ%?rc’fa\@*@g'etle ecular wei ght of not smal | er than‘
4,000 has 50 bend S a ten I a
J anes% %’at‘éﬁ% Egﬁ. % tPulbal 1(%;10 % él.@gar bonate

roduc In

- by a conti nddss Iedds rmlpmn%&mm@ PrOSASSEryde eige avhifdlp\fhés’it&*l of a
' .reactlongm xture in E pe through which the nolten reaction mxture

passes n8tY ST 9L AEnode Lopgraridan ek and |satdadpeas Ag i cat | on

. No. 2001- 16%%@_&_0“,:5(}1@ éﬁjfgs%sioal process for producing an aronatic _
o ip%l ycarbonate by a nelt-pol ycondensatlon process, wherein a pipe for

' ansporting a noht/én+|Bek:yDr)r>hal/|9rlg a viscosity average nolecul ar weight
- aof 4,000 to as_u Furt her,, Japanese Patent Laid-Qpen.
Bubl | cati on 8= s R8s i JsRgth 8% PSS F S EPE RVLRY A Rt
aromatic pelfysat Qawaiethaxirg B i &Qwﬂgﬂh%\feémn@%'r%%' BIpUGiANn Pl not
smal | er_ t han 15, 000 by a nel t-pol ycondensati on process, wherein a.pipe for

transpotling era@é@tnrtoﬁfsépﬂﬁf’fohhﬁaviﬁg Calgigcbetath avfereadomizicadwllar
'_vvel ght of ngg g%mila!n%f g g 3 ﬁ%%%ht I aanr %@réaa&/er | pe conprising an

. ‘i'nner -pipe and an outer “suc he f ng ex S'I on (1): solutionis -
“caused to fhewatpipeghot herdryercime aofnou_ltenppaeyﬁeﬁehawiﬂﬂgaa headtd19 '

- onmedi umtherebetween the reaction:-u Z exp{-0.21n()-3.8) (1)
_ _ verage molecular weight of not smaller than 4, 000 when
. polymer:.zing an aromat:r.c d:l.hydroxy compound and diaryl
20 ) carbonate 1n a molten state by use of at least one polymer:r.zer
SO as to produce an aromatic polycarbonate and a system for
| prodiucing an. aromat:r.c polycarbonate wh:.ch is characterlzed '
} N by use of a pipe ‘as descrlbed above. |
' : Japanese Patent Lald -Open Publlcatlon No. 10~ 226723..
k 25 ' _dlscloses a process for produclng an aromatic polycarbonate.'
by a melt polycondensat:.on process whereln a transportlng._
' speed of a molten polymer is set-at 0.05 m/sec or higher when
- the molten polymer has a number average molecular we:l.ght of |
' smaller than 2, 500 and at 0 005 m/sec or higher when the molten
30 .polymer has a number average molecular welght of not . smaller :
_ then 2,500. | o |
Japanese Patent La:r.d -Open Publication No. 10- 330473 ._ '
.' 3_d:|.scloses a process for produclng an aromatlc polycarbonate o

__-by a melt- pol_yc_onden.sat__:.on _p_rocess_, where:r.n. a pipe for .




- dithydroxy conpound and a car boni-c aci

- is satisfied and average residence tinme is within 900 seconds, solution's
~viscosity (Pa - S) at an inlet of the transport pipe, wher ] Mq_yZOQé.a pi pe
flowrate (ms) which is a nunerical value obtained by dividing a flow
- rate of the reaction solution by a cross section of the transport pipe,

and ‘is. the reaction 30 and a tenperature of a heating nmediumin the outer

- pi pe of terfiFananantigig thenoldzot iprlEwmthaning @amunissr eararagst or t he

“pipe is nmai i ned at tenperatures ranging froma connected to the pipe . to
the reacti og&%ﬁoelc qlT‘E‘ol‘h W[eé%’g‘-r z?tfuPé’%SEme.gE@% THF260800 Ranerkbends 41 the
above nelt- p@ggcondensati on processes, specific considerations are not

: ~given to specific_possible problens hindering a pol ycondensate transported
i'n  a pipe from f HérRERGSEehFatent il diGnen Dubdlicagdendiot 2OOONIARI&EH

- Di scl osed heysej i | p for produci.ng an aromatjc ol ycar bonat e
" whi ch hasdl ?lﬂén_ gr%osgg }é%gg%%fi%onr E’E&’%%P&d%cﬁlo?\m‘wt%rpéﬁ ﬁyaré{%}artaq s.
- Al'so discl 0%gd ehereaitinubus eSS Fadori Stk et 16h &y, JHUBAE a

~ polycarbonate of excellent quality as described above by controlling a

flow of a rddO¥ SRR EURFeRF EIPT Mkt ute) dgughPapsetiroudh ivhut ¢t hpear

d ' ' : ' at _ f d -val '
nda det ctiong ot oha t A OERLs AL A b Rl Bl Fom B ©

~.suitable  for . perJepaneget et qubessl-pdd Puplasant onNEeN oo f153968
pr oducij; sugh ir[clﬁar onati c pol ycarbonat e as described above. According to a
~ first a gec G ORE SR RBATCF VSR PERIVCHAG 81 AT G @@ 1Y st § or

 produci ng anyleORILC pedG R Y Bl ds OB ] U0 ABATAIRL C

. , 'd diester 1n the présénce of a -

tal yst cofEfeR§®eItindn anmotlitegt gwpd yimera hawimed ia ywicfcosidlyy coredengat i on
vessel s con ' th I n.serie Vi a. pipes, wherein _at |east one
of the pi pegl%ﬁtgg%%%%eﬁ%ig U r‘)l%lt;élt’irb é &é’a_'rsaromﬁr@ - F‘@d&&e&%n%ﬂﬁ&'%e%f bends

and |ocations of Fuaties,agdpdateet PAGept0DaS aSOphabuditieheh ol Nof.l oW
i nhibitjon st rengt hs becone 10 or less, and a polycondensate is fed.into

the at 12astO81e23f47Re OjiSFOseScid PIRSESsHE I IRLRSGUTE nex pine egiamrat i(cl)  and
(2): 31 May 2 0.1 (1) eln Q] te (cnk3>/sec)
of a 'poI_ycoﬁgg%gg?g%(%tge%a%éﬁﬁ r?u&)&ss}ei%%rﬁge(}pia%egsd : pyé’g\agé’é‘iéf‘: g"es :}’ftt seal -
-portion of coffrotembllel tlvan iL5g 006y pUNEl t apdlFcobsdéen £4©56n $eides)/|
area (cn?) of the passaﬁe f the shaft seal portion of the )

© sel f-1ubri c¥thg 8edrPp F_rp?o’f) ?@@%WI}% a regogficih&odidtipn fagidnagit er nal
diameter (ca)vifcdditPhPeragitioldsurar rbeWhtdnbt Bnalesothan’ B0

- pol ycondensat e,
_IO 'y'.2_0' ,

‘is a double.—lay'e_r pipe comprising an inner pipe and an outer
_ plpe Wi.th a heating medium therebefween,' the_reac_'tion
] '_ ' .'solutio'n is caused to flow through the inner pipe of _the pipe.
} : . 'such that the _fdllo'wing'- éxpx_:e_-ssion .('1).:. |
o u Z exp{-0.21n(u)-3.8} ... (1) |
. 25 where_i.n u is a pipe _fl'_dw rate (m/s ): wh'irch is a numerical value
| -' _‘__ob.taine.d' by 'divi.di'ng a flow rét_e. of the -r.e.a'c'tio-n _solufion
by a cross se'ctio_n of the t‘fané_port pipé, a_nd n iS_ the reéct_ion '
~ solution’ sﬁiscosity (Pa*s) at an inlet of the transport pipe,
_is s'é.'ti_sfied and average résidencé time is wifhin 900 sé_conds '
30 "-'a_nd. a te_mperatﬁre of .ré"l_ieating medium in the outer pipé of
" the pipe is -ma_intaihed at’ ':cemp.er.atures ranging £rom a
- Itempé};ature of the ':e'adt'ion S_o_lﬁ’tio:x in an ﬁpétream reactor
; connedted to the pipe to the reaé_i_:io_h solution temperature =
w4+ BO%CL




are satisfied simultaneously, provided that flow inhibition_strength
corresponding to one bend or one |ocation of the valve is ihgﬁﬁuﬁﬁow
inhibition strength corresponding to oge |ocation of the detecting probe
is 0.5. According to a second aspect of the present invention, there is
provi ded a produgtion system for producing an aromatic polycarbonate by
mel t - pol ycondensi N & ar ottt i @1 1di h{8f oxy?RG®poutiail Brkp1a coafewTa  oAci d
diester in gfeepiespnefecOfid EMAlMShEOM | MHOUSLY. o108, SYST 8RR SR i Si ng:
a plurality of polycondensation vessels connected in series to each other,
an extrusi o P Comfeblenst §inderipgest padrpstdemmt ot sommdertsat iion
vessel via a y f 4 | b en all the polycondensation
vessel s and 6g?§kgﬁémt%%kﬁ%gegﬁgﬂ%aﬁgﬁsegi pol ycondensati on vessel and the
extrusi on dPieclpereiof ghle Theepiipes except for one between first and
second upstream.pol ndensation vessels have a self-|ubricating .gear
punp and al so hg%%m3§$§%s$e ends and BEIEE ﬁ%rpF588§Cl%%cﬁnt?ﬁﬁ otal of
fl ow i nhi bigdlgragboengt hthibacaaedlP @idedy@ss, chIndtdes that pRbaydivhi bition
strength per_valve or bend is 1 and flow inhibition strength per detecting
probe is (%5 Io5¢ Ry"F6EE265 According to a third aspect of the present

i nvention, thereliss PEOVisAt hdHe@dueti QNpSYSILMAQr REAGULIPG AR ofF OMRLi C
pol ycar bonat e b¥,nelt-polyconden5|ng an aromatic dlﬁydroxy conmpound and a
carboni ¢ ad@®rgrést s lyRarpenafeseficeexafl l@ndat ahgditromd ndesskybethe
system coMyHeyangy BoRtubal ity of pglveondensatioh yessels, connegied in
series to each other, an extfuder connected t6 the 1I'owest " dowhstréam

pol ycondengditrcoahves sell f-rbmEidatisonedire prapneaidedh t pipbehexingdenevi a a

polymer filter, and pipes between all_th | ycondensati on vessels,

bet ween t hé ©oResP 8§%n%€r§%ﬂ$§dVV%6HH€ngﬁggoﬁa¢E§§@Iaﬁﬂdat¢ﬁ§ﬁ§%ﬂPEder
and bet weemribbe. extruder and the extrusion die, wherein all the pipes
except for one between first and second upstream polycondensation vessels
have a sel f-1 ubfleat iHGClgesf perBiandsalsPIRipehiary &y sthandstizagle

detecting Rioabeges fiGhirghatng Loldleaf LEOWANMPRLILAN ShbeROI Becore 10

or less, provided that flow inhibition strength per valve or
and flow i EFPBREIRN ssicheAyt drqert idepetydanpoprbbeas ides@ribedcawrai.ng to a

fourth aspect of sent _i nv.ention here i.s provided a prqduction
system for prod&gkﬁgdgﬁfaﬁgnﬁtﬁ%ﬁspofv%ﬁF%oﬁgfé?“?h%r%??ﬁén%gﬁﬂg?Pgrng an
extruder, &heextrusi grdiieiedand appoPesLomect ppgdt benextdnidakoandithe
extrusion di mﬁtg each other via a polyper filter, wherein the pipe has
val ves, beﬁ’&gyﬁﬁﬁ Wikt ing PrOdePdyBRTizing an  aromatic dihydroxy

compound and a carbonic acid diester in the presence of a
catalyst continuously in multi steps in a plurality of
polycondensation vessels connected to each other in series
via pipes, wherein at least one of the pipes has a self-
lubricating gear pump and reduced numbers of bends and
locations of valves and detecting probes so that a total of
flow inhibition strengths ©become 10 or less, and a
polycondensate is fed into the at least one of the pipes such

that the following expressions (1) and (2):




that a total of flow inhibition strengths become 10 or |ess provi ded t hat

flow inhibition strength per valve or bend is 1 and flow i3;11ﬁ114:)’i%q06n

strength per detecting probe is 0.5. i ef Description of The Draw ngs

Fig. 1is a front viewof a self-lubricating gear punp 7 wused in the

present inventiays B @.12 is a crqgs sectional viewat A-A of Fig. 1.

Fig. 3is a cross sectional viewat B-B of Fig. 1. Fig. 4is a cross

sectional ViFeaR € & »ffimwgrape scqg3y/ssci soh @i pajvasnfiensdtd st bating a

flowof a Fidheidubodsdydiaaramebor illustrabing amobysondensation o

pol ycondensate by practice of the present Invention. vesSel used in

Exanpl es. dhearpohi-dubeiidatiest eeamr punel t apdl Becodeasedobsa-4dreciopagsence

of a catalyst, preterably.an ester interchange 20 catal yst. conprising a

ni t r ogen- coaﬁrtegi n{C%lngggi 3céhgor"ro’pag‘fj’ﬁae an rtgﬁcts’l 8t r?eﬁastpéﬁtm%r faﬁhﬁr omatic

di hydr oxy cehfelncriarndtiagnyxséurmmphi ch initiates or pronotes a

pol ycondensati on described, First of all, description about the production

process of the prés n® EnWention will- -8 given, followed by description

- about the pmeduchiOn Syst amebni el REESEA! (crh)hwtt'h@npi%é, | Ihd e 1pr gsent.
invention, "polycondensate" refers to 10 Hereinafter, the present invention

will be furklREr TPref &y &3 Bnisddicherrolofcordensatent i on an al kal i et al

conmpound ara@/eoga@{gﬂlelaalsgﬂgl@%{etorﬁsngt al conmpound so as to obtain an

aromati c pol ycarbonate. A po yconé nsate with a certain degree of

pol yneri zatiremifled geaer dlby nehébiebnt osashytepaomespondity ato one

pol yconden 5 whaose degree of | ymeri zatiion is higher than . that of the

pr epol ymar%l%éggéﬁeroael ;ellorc ?é??eaft %?1 s Vea8eyAdr L M thP"hr gtePd toent he

present insemthgth dRirdespohitondensald Abdasi6Ar bECEnOUletdb@ngl Brahdty Of

pol ycondensation vessels connected in series to each other by neans of

pi pes. In frrsaet?te of the process of the present invention, as at |east

one of the pipeacubi&ihsonnest sthgng PRLy&andensald op, yessel Si4Q8agh ot her,

a pipe which has a self-lubricating gear punp and reduced nunbers of bends

and | ocat i*t8A5e of isyalrresidad det evtodngtpembesysgent hdbra puoidiciofy waen t he

facility i , i of .a polycondensate 8. flow inhibition

strengt hs %éélg%éefqgolb%rlyﬁggééjﬁ%teusgg. Iﬂ%n,p% YSOIEBRs s ate iFOF8H T nto t he

at | east odéhpdroxvheopbpesdwiid @ calbani agadior e cadpusi®otisigirekbate t he

sel -1 ubri gat L Ng, A59L c PUR: SIS 2outd S, 30O S SR 23 62"

a plurality of polycondensation vessels connected in series
to each other,

an extrusion die connected to the lowest downstream
polycondensation vessel via a polymer filter, and

pipes between all the polycondensation wvessels and between
the lowest downstream polycondensation vessel and the
extrusion die,

wherein all the pipes except for one between first and second
‘upstream polycondensation vessels 'have a self-lubricating
gear pump and also have valves, bends and detecting probes
‘such that a total of flow inhibition  strengths become 10 or
less, provided that flow inhibition strength per valve or
bend is 1 and flow inhibition strength per detecting probe
is 0.5. | | | |




5 (1) and a pol ycondensate flow ng through the pipe satisfi ﬁ'@ﬁthe above
expression (2). The self-lubricating gear punp has a passaa Y 2008haf t
seal portion to which a polycondensate s fed continuously and has a
mechani smthat rotations of the gear punp are 10 lubricated by the fed

pol ycondensat e. Aheirdihle tpolycontensasgediedot othbeppassage; Mfeddi@nshaf t
seal portion is discharged to the outside or put back to a polycondensate

suction portigt of St hBr e hup. PARAYId oFel BYFEMR | da n@r@@a?lfmmﬁn one
havi ng exceaﬂc@c&tt1015p5§§f’(§arrb%§b§éaw &t o gsw&ﬁ@afs%ancg Saptaed jchardly
deteriorates in the gear punp and an aromatic” As [ong as fhe above

expressi on {tydrgxzacomrquad, aaden pothdrchenat ediwationg iextet |presehge and
contai ni ng & sl ;e ter| al s can_be produced. Wth
reference to t ealg?tiacﬁ@gngﬁa%&f% tgg FTIOWrat e i i %' he present

i nvention andpluraloss- s:e?ctpodiya:lonaeeaa&c(mnﬁe)sidms Shafdecsedl iporskiraasof the
sel f-1ubri catl 9, geEh Lrg}urrp used Q (cnB/sec) of a polycondensate to be fed
to the passage a8 e passage will be further described. In Fig. 1, a
pol ycondensat exicsufiefl dom@@rasd upPehePOsHdON Rhndts&dd - | ubri cating gear punp
101 and transported to a lower 31 May 2006 portion of the gear punp 101 by
action of GEA¥SIBHRLHReVEEIF L -punp 101. The gears 102 are dr| ven by a

mot or 103, i vioguslal Le:dO8onleddia 068 £nl0% AL RUPRATL f DY, 3upearing A
reaction mxture in a shaft seal portion on the opposite si e notor
passes threfddﬁeﬁas%%es 106 so as to be put back to a suction port| on of

t he gear 3 0 bear.i 105|ss0wn'

Fig. 1. Fu ther, %eﬁéeﬁrggs gczict :}’g’né’fmé‘?ee%s%m SPS@E 3@8?%%’& tg?ea of

t he passag@westThEhmrsms‘eame@bugnahdeﬁssﬂniown vos$d Y. add Ahkl ewckatiert hrough
t he passage 0 s the above and ad usted by pushing or pulling a flow
rate adj usti |]§|:1 QBEV?GH 16F eﬁtﬁ‘%ﬁrr é‘@fil e FrEUPePRt % he cross section of

t he passag@hé@eiﬁﬂeal_‘eaﬂm’l gipat thessr afe e PRYFAILSrIAR isd Ratohhere
106. are tvvo ears 10 The two passages 106 have a cross section of the

sane size. "PPATERaRe IWFONGPRBF &0y é’eésﬁllﬁr N3ty 8f ypadsaybsigatang

cross-sect lgelaal mAm@a 0fd t418scs anmsreSi ZeLved , O rsaig Sﬁﬁiftde?t%ltlﬁﬁpb%éﬁgé ed by
the above S. The gassa es 108 and 109 have 4. Cross-sectjonal areas of the

passages 168°Hn¢"1692ar €4t s8fsdlqy tlBhb]%l’%ﬁos’ch%Frr@é‘&tF?oﬁ??q’fee sy$tef COross
- sections ofieskhe p&@&aagas thA8 andwlOShrang tilke saR%ht hese shown bp Fig.

connected {o_the to as a conplicated structure. portion on the side
where the SRBFt 16t I‘F’é’ P dfilPddipy strength per detecting probe
is 0.5.

According to a fourth aspect of the present invention,
there is provided a production system for producing an aromatic
polycarbonate, the system comprising an extruder, an
extrusion die, and a pipe connecting the extruder and the
extrusion die with each other via a polymer filter,
wherein the pipe has valves, bends and detecting probes such
that a total of flow inhibition strengths become 10 or less,
provided that flow inhibition strength per valve or bend is
1 and flow inhibition strength per detecting probe is 0.5.

Brief Description of The Drawings

Fig. 1 is a front view of a self—lubricating gear pump




: Therefore,'_if the reaction mxture is to be put back to the suction portion
~of the gear punp, a deconposition product and the |ike may”MﬁWziQ%o the

- polycondensate froma residence reason that the reaction mxture is -

. polymer pip&ede

di scharged fromthe system portion of the portion having a conplicated .
structure. The in this case is to elimnate the possibility. Flow rates
t hrough the passages 108 and 109 are al sb described above, a relati.onship

r'ep'resent'ed b he ove - expression (1) nust hold for each of the
passages. Aq’%eé%tlil-’o%q‘rﬁ ﬁRﬁSeép% e th%eal portion on the notor 15 side
passes through a pagsageil08 $903% ladie did RAdy @ A he Lctdqn portion

of the gear punp, on a gear side where the shaft of the gear is not.

‘directly connect efide Bhésmst erossvs@otiidogl ey gdaB-S'deofMige tihe shaft

of the gear is - digzectl,y.connected to the tor, ther tion_mXxture _
' passes 20 thr 'oughbéf passage *165°5K4 S.te}?é:ﬂ'%r%v\é’lﬁwoﬁg: tcﬁ%c'drqé;ifm 'st‘!ﬁift 31
May 2006510 repregeated by thaiakewn @cand 1adis43ad oy PuSnH 0y pul Ling
a flowrate adjusting bolt 107 in a direction parallel to the cross '
sections of RHFIdcARate by prpcire rihrroresepr ebsmnigioryioration in
qual ity of a 5 nokten Y. l.owi . h _a.pipe as ch as o
-possi bl.e and prodggg'aﬁggr%%%g%%%%??%éq#ona gtl{%gl&gﬁ&mlgggoeqcﬁleéfﬁa & and
. contai ni ng ¥essalll wredlriin Gxdmyrleisgn materials, the above expression (2)
. nust be satisfied. To reduce residence of a pol ycondensate in a pipe, it
.10 i's desi _r'gtﬂegelrJ%lgé‘%é’ddi%é’rf dihe el dhal | and nmake a flow rate
~of the pol ycondengaigihaskhe PhR® Brleniiblithes o0 idnoHA dgiadgry f11m
sofy an internal wall of a pipe, it "is gesyra l'e to nmake a shearing force of
the i nt er naldeggitibed .t hBipspeohi ghl . Hieeoript someabant arho irafuct idn :

pol ycondens flow ng. through pi_pe i ncreas | ong with n ingcrease in
product i on, %té'f%ﬁegsh Br%egé rperg%%%at c?evaseé'b“bVl "tlﬁ'(j' s?o%ngﬁ‘évift%ﬁ]'?/W%‘icq}’r s when
an. excessi vaegcsipitliop R®outsS ther hrddiffeidh NBRKd g ids ITMOSHHHL&nt 0 Operate
the production facility. Therefore, selection of an appropriate 20 pipe

- di aneter acd®V&MdoPo production is very inportant so-as not to be :

T enee0 DY @ P58 FndpAlGsP ANIOcIB AN ALY Hleds 1o |
. polycarbonate. In the ocess. for producl ng am aronaftc pol ycar’f)ona e S
accordi ng te whistpresehiichnieittiiGtesa qif peraicrel ef pidydodeddmidmt e of a
pol ycondensat e gr_e provi-ded by the above expression (2). In general, a-

; rEfet B R dtF 9 WhetGe A0c AF ETES AR LRRIT ¥ B RRIPORR GIaMt s i s
preferably G5@amBonk oS Eelilae Gl ST mﬁ-%@lﬁ!-@&%@dﬁ&{sé&mﬁ elflbeA S
pol ycondensate in the production process of an aromatic pol ycarbonate o
accordi ng t Bresengeeodng caredyisdn prefemabily cn lester isoostiangaer age

- moleculfy wehelh Rk cASLLLAR Y £OE-S0BL E0nt DR R A1 USRpb AR HRE O 1Y

. an alkali metal compound and/of an alkaline earth'méfal
:L}' S compound so as to obtain an arOma#iq polycarbonate; A
"polycondensaté with'a certain degree of_polymerization:is -
géneréily reférred tb_as'“prepolymer“,:and.a.polycondenSate
25_ Whpse degree of pblymerization i§ higherzthaﬁ that of the. -
prepolymer is:generally reférred_to ds “poijmerﬁ. | o
' In the process.qf the presentginvention; h
_melt—polycondenSation isfca:ried:oﬁt in a pluralitf_of
_ ‘ .pol'ycq_nden.satio_n' vessels co_n_nect'ed in series to each other |
3'0 by means of j_)i'pe_s.' 'In‘p'r'act_ide of the process o_f. the present
'inﬁenti§n, as at 1easf‘qne of the pipes which cbnnédtsthef:
polycondensatidn vésSeis t6.éa¢h ofhet; a pipe which has a
'_Selfflubficating_gear:pump énd-redu¢ed ﬁumbersibfﬂbends and.,:'

locations Qf valves and detecting-prpbes'sq.that a tdtal'of




B _appropriate

~average nol ecul ar weight is smaller than t he value, a Iess rom nent effect
i's expected probably due to | ess occurrence of pseudo dead3 B@B@. Ns a pipe
~ through- which a pol ycondensat e passes beconmes whi ch the pol ycondensate
passes is preferably not |onger than materials can be produced. A total
I ength of pipes through 5 having excellent hue and containing a snal

nFunt of foreign quality in the plpe a result, an aromatic
po

- ycar bonate sharter,. the pol ensat e undergoes | ess_deterioration in
100 m nnrefg"r ét’%ﬁtﬂf"%(ﬂ % %ﬁ;trt’%?f“?ﬁ Hireheless ol srak®@: f1 ow of a
~ pol ycondensat e i nTaeRi,pg lif\’%lyé&t&é‘ésatél o't %%Uiﬁt&eéﬁétaac“%agft bhE g pe

.causes an h| her than 50 is generally used as the upper imt since 15
in the pipe it¢ RiPgramiitdulaarshearinnethree ppéissted cfuchot tldt hthgh an

- upper limt re. of the polycondensate .MPa,. nore preferably not
s Ig\aer t'han. 5%%’3'\/:}%&{% a d-‘g{ iBH- lf )éﬁ%%‘r%%[ i The tfjeb%‘f%ee’g)%r‘?ﬁself%}gbl y
not | oweb tHan ﬁnﬁlamﬁym}m@elﬂdmgmtwﬁo Ei‘ﬁtﬁégﬁz‘é}?éesa)ﬁlsfh?eﬁ-o
o)

- snooth, it is effective to increase apressure of the 2 an appropriate
~ pipe di amet dhea@ROVE FFREeSHduct3bon as In the present invention, in

addition to the. s C descr.i eda it -
(S hecessary to coner HETLIEELITEIS SO8 Bflp el Gar SR8 G iR Thg
~ _probes (suclsead pbusdoaf tei shasht y p@ﬂyoeﬂneneaueelsleﬁﬂtdﬁrﬁbuﬁi&sl@e
‘nunber of bends.controlled such. that flow inhibition strength would be 10
aﬁgliﬁ‘éss a e it Tl Ry stl?ﬁlsﬂe"i‘ie RYNR e which
‘may i nhidit 1apHiewtel cggip t ti trength of a- . :
;dat ecting probe corres%ong:l?%:o a O’bﬁt?ﬁ}f;csixfhérg%% abﬁ?lgl ess It has been
found t hat PP@WCDM@NWS@mebedOHOSth@rIgiSBage IF dhel ehaftasteaeif;m::ttzm‘n hal f

1 TTow ! b ghySLEEAOLY O BubeLote ALy Sl LD LTBGH G QUi 1Y o

plurality obuetliynopdetian &E \&%@éar puMy Ch the process of the present
invention is carried out 12 are preferably 2 to 7 pol ycondensat i on vessel s. -

‘Further, ‘an extrfadbs §e%%réUBréFetaagwq#epumed offe baving gxnedskent

pol ycon@nsﬂe'a‘tnr\é%i%%ance agt np%eé’s:l.sﬁ.t cg Sle QG f  deactivation of

a catalyst, renoval a product Favi ng a |ng poi nt or addition of

an additive can bespmrig)rasedthel abdhe exiywes pion a(lu)t YsodapDsFLeOdaai i on
resent invention is carried out, it

vessels in " th cess, of the

is preferred Pra hﬁ %e‘gl:g%t%e’e?h sgaled,8PpofYAtityePs amPLlysinndansiatene

| ovest downghraap BekveeRdareal Hen tHes SRlarl Gunr eiia Tl %lﬁnaﬁﬁ Jeen the:
oV

. first and second ugstream pol ycondensati on vessel S be t e. pipe
havi ng a t oPallycerbphafe hiaviing exostllemndt frieofantld aomtadgsingna tdrealdi pe

havi g 2% VETbUEE 0B R e R R SRR Torel o o
-~ inhibition strengibeh waidetdircd boothé extadhdd hegs . it thss maffl@d&tlfa&fé ed
| t}tat the pi Be(cmgltsvevece)n oafI Ia tp‘t.!)(:i‘.y'condensate to . be fed to the passage of -
. _' the shaft seal port:l.on of the self lubrlcatlng gear pump used -
_"_'1n the present 1nvent10n and a cross- sectlonal area 5 (cm ) _
- 25 of the passage will be further descrlbed _ N
In F:Lg 1,a polycondensate is fed from an .upper portion
of aself- 1ubr:|.cat1ng gear pump 101 and transported to a lower _
port:.on of the gear pump 101 by actJ.on of gears 102 of the,
_' ‘gear pump 101 The gears 102 are drlven by a motor 103. _
. "3'0 ' Driving shafts 104 of the gears 102 are: supported by a bearlng. -
105, | |
| A reaction .rrtixture 'ih a s‘haft seal po.rti.on' on the' ERRS
I'oppOSJ.te side of the motor passes ‘through passages 106 so ,.: '

as to be put back to a suctlon portlon of the gear pump The




rpoI ycondensatl on vessel s and the pipe fromthe | owest downstream
~ pol ycondensation vessel have a total of flow inhibition s?ié@?@ﬂ?@ﬁof 55 or.
| ess.. for the first upstream pol ycondensation vessel preferably have a '

- viscosity average nol ecul ar wei ght of at |east 5,000. polycondensates from

-all the polycondensation vessels except In addition, in the process of the
present invention, 25 process of the pr&sent invention is described nore
a flow of a polycondensate by the A

specificall é} I.n at tlgihed Fi Q‘{S‘n
pol ycondens ahpS&o éntFaWﬂfr 3s Weko &8st i AVdr-abe M Rr
weight. M/ oftnb é%)ssprs%@t&%dlnaéeé' &Sig I%O'dﬁ%%d%’é%ac&o%lvﬁéﬁﬁ'of %he

E transported to a second 30 polycondensation vessel via a polyner pipe, and
“a pol yconde®aasade d¢r- e%’énplceroseﬁeeh:amonglaasi\/;shm‘wrﬁ ﬂﬂﬂ)lgpr @duced in the

second polyconden aLion ve mer _pi pe. Jarly, condensati on 'é
is repeated for tra%ﬁ%%‘dr’f% %“ usgﬁ’o g‘&ugﬁg ESny{?) °V L&andia a
31 May 2606 d@jubtdd mﬁ;aﬁsﬁwldze wIAN -l )1 vp%%-‘&fuifjh%%ﬁg( fy1t ]

exanpl e, one having an of 000) is transported to a | ast

pol ycondensdd ohn@e%‘e@‘:‘éiema@atr@lﬂélp‘m Fhencrersedect iandekthepassagmsi ty
- (for exanpl g,ggW of 24,000) in the last 5 polycondensation vessel. A
polycondensate produced in the of the present invention is a reaction in

~ which an aronati cTheityaksexthaentioens aardtwo GrRIdINY<s 206 d JiRat @hetiee 15
“mel t-polycondensed in the presence of a catalyst, preferably A

pol ycondens&fiCoh¥P 3RATHA Oghi c R oFifs PASEagefal PBhave @ %@%%(ﬁﬁ!iéﬁsnh on’

vessel 1§ Plogf ehdblghne dISROrted to an extruder. In the extruder, the
ip | ycondensat e undergoes deactivation of a catalyst, renoval of volatile _

~eonponents or addht&orasé wherei vesranire safplieabiity cof aransadds as '

~ cont am nant %esc fro@rﬁ ext ruded t.0 rands throu h a d| e and then .
pel | etized. ISFCEIPER | é’rechzfnd:(?lca;tjﬁrkfé}ubo?ﬁﬁq%ﬁ GRRYS ncl ude

bi s(4- hydr oxxpheryibiet(hanemst HRAGE FdROMAH 4 Q@élﬁamnd and an

~alkali nmetal conpound and/or an al kaline earth netal” conmpound to produce

an aromatic polyc r’EﬁﬁfaféJeon Mipfamead p\ae sbdips es lafostubin an e mattior

_gl gyglrs%(4 hyégg;%%% et ﬁ%% %é%o%%??%e’loa so as to be put back to.

. 2,2-bis(4- hyﬁeosycﬁaﬁndpohh&bﬂpbfnyhe geapapemp, on a gear side where
- 2,2-bis(4- h Xy--3, 5-di br onp henyl pr opane
4. 4-bi s(4-hy i%ﬁt R FREpTaRE, L Ref A Hher bky SRMAgIed de, the motor.
- ._bl s(3, 5-di Chb@h%&laydb%%pw eVl Grn b’ t“lﬂel. Mﬂ(y& Fm‘{‘:‘er'yc.}e'ar is
' _ : dlrec_tly cennected to the motor, the reac_:t:.on mixture passes
20  through a passage 109 and then flows _along_the driving shaft ,
' -80 as to be discharged from the system. Cross sections of
{sg o '_the passages 108 and 109 are the same as those shown in Flg
| 4. Cross- sect:n.onal areas of the passages 108 and 109 are also '
-represented by the above 5. The passages 108 and 109 haveh-
25 'a Cross- sectlonal area of the same size. A ground shaft seal
portloh on the s:Lde where the shaft of the gear ‘is direo_tly _.
- _connected to the_motor.has a complicated struCtureQ_
Therefore, if the reaction mixture is to be_putfbaCkrto'the
o suctionﬁportiOn,of'the gear pump, a deoomposition product
.30 _ahdthelikemayflowintothepolycohdensatefrdnaresidence
'-portion'of the'portiOn hasihg'a'GOmplicated structhre  The
reason that the react:.on mixture is dlscharged from the system N
.-1n thls case is to ellmlnate the pos51b111ty |

 Flow rates through the passages 108 and 109 are also-




bi s( hydr oxyphenyl ) sul fone, resorcinol, hydroqui none, = '

3, 3" -di chl or o- 4, 4' - di hydr oxydi phenyl, 1, 4-di hydroxy- 2, 5- di éhMBAEhRzene,

1, 4- di-hydr oxy- 3- net hyl benzene, bi s(4-hydroxyphenyl)sul fide, and 31 May 2006
14 bi s (4-hydroxyphenyl) sulf oxide. O these, 2, 2 -bis (4 -hydroxyphenyl)
~propane is particularly preferred. |Illustrative exanples of the carbonic -
acid di ester include di phenyl carbonaté@ ditolyl carbonate,

bi s(chl or ophenyl)carbonate,. mcresyl carbonate, dinaphthyl diethy].
carbonate, di %ﬁerbﬁ‘? %Pfa’f'lée efr%&’vcﬁy Qﬂ%mStQ@aPB&i%ﬁ@n@rtWéi&ng

di phenyl carbanedw dotdad et Ad Yoo Pk e1@F £ o C@f én parallel to.

bi s(di phenyl ) carbonate, dinethyl carbonate, A ratio betweeh an aronatic

~di hydroxy cdHforPes tealions oaf bidme cpassalgels et0@randelio?s expressed as a

~value (nolar 1, 4- ediol, 1,4-cyqgl ohexanedi net hanol or . 1, 10-decanedi ol ,
~a.dicarboxylic aci %@&Pas’c%%&vﬁ?"g‘ ieﬁbe,rqusao Thatt @uthity of a
2, 6- naphshalngsTetic aydipodriderdddte PUbWikg FEhiSEsh & OpPFOUNSEm@BhageNBLiC

“pol ycarbonate by the present invention, an aliphatic diol such as ethylene
gl ycol , car RAFTLRES A axtedugss an remet honbelyodrbotate dhavheg aromatic

di hydroxy c r el e froma range from1.00 to -
1.10. ratio) ogt g&%ﬁ%%@%ﬁ’fﬁ;ﬁ%ﬁg&%@%é&% ln%]‘%‘%ngf‘_)?h X8 h¥dr oxy acid
~.such as | acmateatial,s p-thalrabothenagpressich 02) tnlwerioxys 2t Dephédpi c acid
may al so be used as regui red. acid, cyclohexanecarboxylic acid or
~ terephthalic ‘aci dT%af8¢BCeFFIdeNER PR ARAIVCONdRnSRbe iLauRaPipe} i HE t ed.
A0 estetol N RANGAIA Aoy RbxROBPE: BndGed B! EAGCP1FONLALN NdnBaRIE, €arih
;Ca}use deterioration in hue of an aronatic polycarbonate to conpound and an
aFkal i netala Edapotate afdibe polyvaidraddnmsatis inhehalpdplel highal Punchfiosr,

:__'alkal'ne ear,t h _net al tal .co d can _be_ preferabl sed. conpound(s) to
~ be uslad, ‘a $§r.irg°§‘fWoF”§HH%ﬁa g’?rgggﬁldg’%cﬁﬂ EIEEEEEQE 'ﬁ%'}ﬂo‘ﬁg Pkt ‘“ctljl?'ati(' : :
 limtations ias de@igads d heymdRenat shBarebhaksede bk! tisd ratidensxapples of

the al'kali nmetal conpound to be used as the catalyst ‘i ncl ude hydroxi des,
car bohydri d&€ the mipeddatcar Hewaves,, sdmcs @i anoundt of anitrites,

I fit | . t . [ y ' ,
Shosphoty dr PyagCefiter AP LMLy, (-Eloh B°p1 BB PNFCRRES; o PRI 6
Specific examplies:rdameedn iproldume: ixad) mhygh eadaesurd dass i candydrnexi de,

~ . lithium hydrt%éi)% ,__sadi um bi carbonate, potassium bicarbonate,:]ithium
bi car bonat e,""$o al?r‘ﬁ éé‘rerymbé':y_ﬁ’(ﬁ%'Jfﬁ%r%_rﬁﬁ%?ssﬂ‘f%mrﬁW%M%,
~sodium ‘is used, thereby making it impossible_to_operate.the

.productior_x facility. Therefore, selection of an appro'p_riate
20 Pipe d_iaméter accor‘ding to -production is ve__i:y impo:i:tant éo
' as not to be in’fluenced _by a scale-ﬁp and so'as to mai_ntaj.n.' :
} . good quality of a polycarbonate. _ | |
- B ‘In the process for produ_cing an aro.matic ﬁolycarbonate
according to the present invention, .afpi.pe' _diameter'.a:.ld a
25 '__:Elow rate of a pol_ycondénsate are provided by the above
- expression (2). In general, a polymer pipe diameter used in
: J.argé.-sqale comr;i’_ercial product_ion planté is preferably 650
‘mm or sma.J'.J_.:er,‘ more éreferabl.y.BOO' mm or smaller. |
| o a p@lycondeﬁéata in the production process of an
30  aromatic p_oljrcarbonate acc_ord_ing' t:o '_-_the present invent’ion
B j.s-'dh_e which _h_é.s _arviscosity_ avéi*é_lge mo_lecular_ weight of
| __Pref_ei‘ably not smaller than 5,000, When the vis.c.o'sitY_
‘average molecular weight is smaller than the value, a less

: prominer_;_t ef_fec_:t is _expected probably due to less oc_cﬁrrence




acetate, potassiumacetate, lithiumacetate, sodiumnitrate, 10 potassium
nitrate, lithiumnitrate, sodiumnitrite, potassiumnitri t”lz,MEIYiQtO Pum
nitrite, sodiumsulfite, - potassiumsulfite, lithiumsulfite, sodium _
cyanate, potassium cyanate, |ithiumcyanate, sodiumthiocyanate, - potassium
t hiocyanate, lithiumthiocyanate, sodium stearate, 15 potassi um stearate, '
~lithium stearate, sodi um borohydride, pdfassium borohydride, lithium

bor ohydri de, sodiu EA;%{l | borat e, sodi um benzoate, potassium benzoate,
lithium ber aRSe‘_a,uraﬁ %rﬁ?ﬂfb‘?ogen phosphat e, di potassi um hydrogen -
phosphate, dilithingmg shhat : %ﬂ% ' i um
~salts and dilithium s%ﬁi@gﬁﬂgﬁgghenolrﬁﬁ,%a d S%%ﬁ’légse; taégego %é%ﬁ%% salts
~and |ithi umsintens theepolycohiessatei wrlexgoms desef deherabkakioe parth

met al conpoy t e_used as the_catal yst_include hydroxi des, :

car bohydr i deﬂ_ L lc% 5ﬁa€§%,plapcee't at¥s? st‘i”a‘]i edl ﬂf?W%F%g,Po%"%’E}P‘?‘H‘%,
cyanatess thiemanakesllsheandd and b6RELSHESy a Qinﬁﬂﬂ%ux?@bbfsf%?@iﬁf‘epm
salts of alkaline earth netals. Specific exanples thereof 1nclude calcium

~ hydroxi de, aberhahsdcen be, psedvaeflum hydriexd dengcll of upd bés atlonagle,
- barium bi car, o i i nate,..calci.um_.carbonate, bar.ium :
~carbonat e, SV??L OQ%% ?ﬁ%ﬁ:‘%&%ﬁa_. el?éaggé'ggﬁ%egcﬁ QFSFeEQPﬁgr‘H% 3939&1:8@:@1%,[ ium’

acetate, calldiqum,niraxs eyrdfEtablindat EongdF OFRAMMMigkT ate, cal ci um

B conmpound in the ¢

nitrite, barium nitrite, strontiumnitrite, calciumsulfite, barium
sulfite, stronti GHFéhefi-t&0 Bakei ahiSmme @ Pravrandensaseeinis pipont i um

“bor ohydi pde,g | u | henzo. o S nt. i te,
,;cgl_ ci um sal tsn{;wt}giri Eﬂnqjgglz%%ncd%g ;{(pntl um%ﬁe g géf%%%lﬁéenn%fnﬁgand :
¢dl ci um sal P lyvemdemsadal tin diite Qe | Mines pirtes sufreplodnalhe | N t he present
invention, as.. desired, (a).an alkali _netal _salt_of an_ate conplex of an -
el ement in g’%l%l?rqtné%ﬁ’tsﬁ‘(ts% }Bnﬂg‘arﬁ“s‘f%&?a?’é‘?fﬁﬁ?‘E?'lﬁrﬂ%QSWWrFB@P bt um
borohydr i de Mped, eidteUpre¥aiably adChuielthitagnagal eyphar i M 444 ocysnat e,
strontiumthiocyanate,. calcium stearate, bariumstearate, 10 group of the
~periodi c tali¢heughp3n appak dimifeefiitheapressurawhrbacalyfondensdtment in
- the foujteenth gro fsLhe. i peri.odi abl e.can_be used as the alkali netal
ompourtl | n % aecBPeR, b or her Ekir PRy TaERTaRE, EkreTTID OF ok
peri odi ¢ t ablighies shahcinMPget SefensraX 1y usedlas Ahd hppalkalnitalBlcsal t
- - (a) of the ate .conplex of the element in the fourteenth group of the :

~ periodic taffe fHEEEC dEs HHGFREPLS IRPHAEC PR fine RO TS| 8 at i on
No.  7-26809hcae@ sk §heldins wied1 ific exanples thereof include

ger mani um (Ge) compounds such as NaGe(Owe)5, 20
I In the present invention, in addition to the selection
20_ of an'appropriate-pipe diameter according to'produCtion as
| ‘described above, it is necéssary to control”the numbers of
"-1w} | '_.". locationé’of'valves_and detecting pfobes {such as those of
viscosity and telﬁp_ei:ature detectors) and the number-of-bén’ds
'in a pipe which may-inhibit_&{flow of a polycondensate to
25 appropriate;numbers, In other words, these_numbefs_must be
controlled such that flow inhibition strength would be 10
or less, preferably 8 or less. It has'beén found.that flow
iphibition strength of a_detectingzprObe'dor:espondé-tora.
* half of flow inhibition strength of a bend or valve. With
) 30 a flow inhibitiqn strength of 10 or 1eés, an effect of'
' fi_mproving_ quality of an ardrﬁa_tic polycarbonafe's;i.._gnifidantly
' can be achieved. - ) | L
_The;above_pluraiity ¢f polycondensation vessels in.

which the process of fhe-ppesent inVentiOn'is-cérried out




NaGe(OEt) 3, NaGe(OPr)5, NaGe(OBu)5, NaGe(OPh).5, LiGe(QOw)5 Li %U)5 and
Li Ge(OPh)5.: Speci.fic exanples of Tin (Sn) conpounds incl udé1 N&‘SS‘-{% )3,
- NaSn(Owe) 2(OEt), NasSn(OPr)3, NaSn(O n-C6H13)3, NaSn(Owe)5, NaSn(CEt)S5,
"NaSn(OBU) 5, NaSn(O n-Cl2H25)5, NaSn(OEt)3, NaSn(CPh)5 and NaSnBu2( Owe) 3.
Preferred exanples of the alkali netal salt (b) of the acid, and an alkali

- metal salt of germanic acid. netal saltldf stanic acid, an alkali netal

salt of germanous table_include an alkali nmetal salt of silicic acid, an

al kali oxoa@% ¥ BFefrtaklEnefe 7 Palecqmsipnsaion yessslsr t Rerbeerodic
Il lustrati v%,&wagreisofmgfge_ﬁéﬁfaﬁ ?Cﬁcﬁﬁi&e&)fa dhosid i Lal&st di sodi um

orthosilicate, trisodiumsilicic acl e acidic or neutral alkali
met al sal t s podiyaomdsgiddician geisdedr. cOndembsatesst dutsmofatsheasasom®rasodi um
17 orthosiljcate and tetr sodia&m orthosilicate. lllustrative exanpl es of

 ihe alkali SR BF Lt WA i RAMAE b @it REOM RAVIAA |
‘netal sabts 10fw b&R0OEE PYih 136+ G 1GHISRSAL §adt BevEUarSHE haSE Himmadi um

nonost annat e (Na2Sn@8XH20, X = 0 to 5) and tetrasodium nonostannate _
(Na2Sn04) . ||| ust L&t the abeirprdaindlittk ofl RelycostdahsstslionofesgelsEnous

acid includ Rdi¢ O tral .alkali_netal salts..of ponoger ous acid or
condensat e‘s%thﬁ'e%rhelg?‘eségﬁg§§s %n%gs_d?ﬁ?ﬁa}# mERAERE T RE HS .r@ﬁﬁ"at i ve
~exanpl'es of itthésapketérmeiath&algipds GRANRRIIC adli ShbNsd LR RLidh € L '
‘neutral alkali netal salts of nobnogermanic acid or condensates thereof  -such -

| as - monol i t FREmMESOMdger davast dawsdaesn riknndansaibkahomasainat e,

 tetrasogyu alrTo) e nd.sadi J - . | sodi um
o tetr ageg%?g%&?%a?&%%% baeﬁdé’% %ﬁsﬂeu%l%% ﬁsa%%ﬁ@%@%&l){ The
‘aPkal i net alpodywonde sart iaink Messe Iesartteh thet abosenqeipe sride £ aclaist | s
preferably u E%{i n.s c?}, n amount- 20 that. an anount of an_al kali netal
el ement - or 8% .‘Wné‘ng‘& E%lﬁgt%?r%?% PE 1P PRet st angsihs Bipepefyieen o 5 x

110-5 ‘equi vakal! 4rs#0ae a0 dl@ndPp s reall pb 1y ohde kit FAWLA LY DHe PET
nol e of the aromatic di hydroxy conpound. en the anmount of the al kali
metal el enedt PdPeahruingevabves: t hends aand| derbecting theohes adualt thedeeds

the ran 0] ud, . t'here.ari.se such pr.qbl ens_ .t hat si_cal :
proper-t‘lg%s %1%9§%?'g.8% %q'fgt g'%ed'&l\/téoélntsls{rﬁer%tﬁﬁ é”od:l‘l(_{]ﬁ)ee gl‘ror?eﬁ ?Lcescﬁ ‘hydr oxy
of the aron®uirtheel,ytarbommire peclierebidatnet oie pipery sekyecal ABLt@k and
~that an ester interc-harége reaction does not fully 30 proceed, thereby

making it dPPRYEQRAepsadioR yessedsomid Ehso BiRg el hmviarest hi gh
:”npyecular Wabghktream polebndensation'vessel have a total of flow=
B inhibition strengths of 55 or less. | | |
.20 ~In addition, in the proceSs.of_the present invention,
'polycondensat"es fromall the poiycondensation vessels except
L} _- .'_ '£0r.the first upstream_polycondensation vesSél preferably
B have a viscosity average_molecuiar weight 'of at least 5,000,
_ In_attached Fig. 2, a flow 6f-a polycondensate by the
25 process of the present invention is desciib.ed more. '
: gspecifically;_-_ | | | |
' ‘A polycondensate (for’example; one_haVing a'&iscdsity
'_ average_mdlecuiar.weight My of 1,500) produced in a first
"polycéndensation vessel is transported to a second |
30 __-poljcondensa_tion_-’vessel via a polymer pipe, and a "
polycondensate (for exaiﬁple, one having an My of 6,000)
',_.pr_o'_duced in the second polyco.nden'satién Vess_e.]_- '. is |
tranSported to a subsequent pdlyédhdensation vessel via a .

polymer pipe. Similarly, polycondensation is'.repeat'e_d for .




~di-sadvant ageousl y. Illustrative exarrpl es of the ni trogen cont ai ni ng basic
~‘conpound as the catal yst include amoni um hydr oxi des havi n MPYBZ g/ay2006
an al kyl, aryl ‘or alkylaryl group such as tetranet hyl anmoni um hydr oxi de
‘(I\/E4NO—I) t etraet hyl anmoni um hydr oxi de (Et4NOH), tetrabutyl ammoni um

‘hydr oxi de' ( BU4NOH) , benzyl tri met hyl. ammoni um hydr oxi de ($- CH2( Me) 3NOH) and 5

R hexadecyl trimethyl anmoni um hydr oxi de; tdBtiary am nes such as

Ctriet hyl am % riputylam ne, dinethyl benzylamne and
“hexadecy! di T‘é{] ant S AL Fe%al AR it Jas Imém%%nsate (for

i trogen- condsamp g, RS 6a6LHBONY, S 17 ot N PRGYe LE A 24 G, B aLpunt
‘that an anount of ammonium nitrogen ators | e ni trogen-cont ai ning basic
conpound i s HGlyiconddnsat o vesselFegaitabe molyconds e €6 ahie/s:are(d 10"5

- ‘to 10 tetrabut Iammnl tetra enyl bor at e (I\/b4|\;BPh4) and
‘tetrabutyl ar‘?ﬁbn‘f?.ﬁt‘f’i%t ‘?‘Kﬂ%%t & Q%M@B’Pt? 1kt r%tltiﬁtammm um
bor ohydr gde Iid\hﬂé\dﬁl'&énsaﬁﬁﬂ amgge1ammnﬁamytaehaeta%t@eﬁ£§&éé@ o L e

" present specification, the anmounts of the al kal such as so ump 2NOoXi de

“or 2,2-bi s(@-ﬁﬁﬂdrmwlﬁﬁmef@mﬁplbs MBJZablwatmmmmuemamng
only one so non t Qr und havi ng. onl'y one basic '
- nitrogen sﬂacrﬁ%ggtﬁﬁegt hy?gnﬁ'ﬁ n% "E_.C_’?goa enARERIRIRF IR ondi ng
1o Wnoles, adddeiwiiteiowlior a ealﬁamyad hﬁéinﬂﬁaﬂ!' §Edtré'ﬂ&§iiié comfordppgt of Z
-~ is an amount_correspondi ng two sodi um atoms such.
2, 2- bi s(4-hyr G&HeBR ) c?ﬁ%i’etl‘f%ﬁw@rﬁﬁe%lltﬁmeﬂh@ pesneondensati on
I’eaCthj]ol néd?ﬁ:a?r[‘i—fa@-m co th.netal co ound
—.and 5 x 10-4 equiva ents%%egr%t:ﬁ?gu gygrgg 11§€+ g%a%a%otgrfjg E‘;‘
' "egw val ent s angerthesl @edfldﬁnezaai.orratl c di hydr oxy conpound. equi vaI ent S of
met al .- or basic ni of the of Z (nane of conpound)

corresponding to %PﬂEXEBPESPSS‘SFBB) rﬁ?ﬁ‘y'EIPBxVht’:Sﬁp%?ﬁHS t® BRGARY are

" expressed apf aRRUPteBbhEOHRPe£ODOAI 14 w&%ﬁﬁmowﬂﬁcﬂﬁﬁfa&}né@c
a

aromatic 25 aromatic di hydroxy conpound”. This 1 ndicates
“invention, atlnmmxym@mmm @ndta sEndwmet: fachd okbestaks amd oxi des of -

el of  th d h
Tl heEs! 1 aiR IS UAUR e BB RELE SE S ohERL E L r R

anount's can arsmm@ee:sinﬁui&sidrﬁgfd e dtidley g 1e asdmpRss sng ha as a branchi ng
. reaction which is liable to occur during the <pol ycondensati on the system at
the time of HHTAGE FONEEMHAG BASLE GAMBBIRG atpat i wgabedustat a

ternlnal leﬁ%ﬁﬁ%ﬁdﬁ?QﬁﬁVBQ éﬂcgfﬁﬁﬁlne earth metal compound to produce :

7 an aromatlc polycarbonate
'-_”20 ' _ Illustratlve examples of such an aromatic dlhydroxy
' pcompound include blS(4 hydroxyphenyl)methane,
'.5{) 2,2~ bls{4 hydroxyphenyl)propane
' - '2,2-bis(4-hydroxy-3- methylphenyl)propane, 
_.“'4 4-bis(4- hydroxyphenyl)heptane ' _
| 25_32 2- bls(4 hydroxy 3, 5- dlchlorophenyl)propane
- 2,2- -bis(4-hydroxy-3,5- dlbromophenyl)propane
g pbls(4 hydroxyphenyl)ox1de,- _
_.bls(3 5- dlchloro 4- hydroxyphenyl)ox1de
- op.p! dlhydroxydlphenyl '
| 30g-3 3'-dichloro-4,4"'- dlhydroxydlphenyl
e bls(hydroxyphenyl)sulfone, resor01nol hydroqulnone
'1,4-dihydroxy-2, 5 dlchlorobenzene, ' | '
1 4- dlhydroxy 3-methylbenzene _
| bls(4—hyd:oxyphenyl)sulf1de, andf,"t




- dodecyl benz

reactl on and productl on and bur ning of foreign materials in 10

~pol ycondensation reaction. Further, to the aromatic pol yca?’bé’ﬁﬁé‘t?é)oﬁo be _
~obtained in the present invention, a catalyst deactivating agent may al so

- be added: As the catal yst deactivating agent, known catal yst 15
~deactivating agents are used effectively. O these, anmonium and -
phosphonl umsalts of a sulfonic acid aré4 preferred, and a phosphonl um sal t

of “dodecyl benz esul fonl c aci d such as tetrabutyl phosphoni um
3?1’9% %) ShbPLAe salQf dthgsar.at ol uenesul foni ¢ aC| d

such as 20 t;etjag&g ferrs

Further, as sul fona %}R%hﬂ Pﬂr)?%}ﬁ??onatggE %‘%ﬁ?ag‘i ]géegu 1% ate

but yl benzenesul fddainxstmctu.wie tee:rmwﬂrmuldﬂ)rtaiee cdi:i‘tﬂmalc ketwze neisdd feanat e,

met hyl para.tol syl fonate, eth ar atol uenesul fonate, butyl 25
BRI ot s eties

par at ol uenestity iRReny Ll AT CATRPRHRERY |
: | f b
parat o Usne&ihéwlﬁi@r&dl?erﬁfl%@dﬁ%ﬂat@e% cgesg;ieésﬁba%i’;é Lﬁa‘{*%“y’??’wm um

udodecylbenzenesulfonate IS the nost preferably use €sé ¢
deactivati ng’«'ﬂi@@ﬂ%t%,r edimlati phrerunl beaxiponate prains eyl Gatoéwabd, nol es,

| ~nore prefer t.al npo. /or_the alkal earth netal -

~ conpound. of %th%]go 5%%1%“%‘%@2{](:%?5‘? t‘“seal“é‘% ‘i’ocY?p?ﬁ‘?Wélal kali to -
110 nol es, nmusdrberecdy eber 2hk¥e. AiphenyDIRT b teMle pHI8SRBaAly St
~deactivating agents are added to and 31 May2006 20 mixed into a nolten

pol ycar bonatIE’Qﬁq"\'é"cﬁq-y or after -dissolved or dispersed in an appropriate

~ sol ventygl n addi t v t he aronat
~pal ycar bonat eto taP%ﬂeH‘% %%r%}r?o"%eﬁ actdﬁgﬂyégg Y SR 4?’156{1}1669%bj ects
of t he pr esamalrﬁuwn.tc anidAdieéstéheusadeiofexipie ssed akysatvarast indtdNg

-agent, the ad |t|ve i.S pref&gﬁbly added to a nolten pol ycarbonate.
ITlustrative dividing i the iR of melemsehinthe zer an

epoxy CO”inﬂld)orﬁ.rb taalraam@sectezam%&)es a&q&ﬂnﬂ&%'rﬁtglma a

" col or ant, a slipping agent,. an anti-bl ocki ng agent

~organic fi'l |a@ronea¢cicardzahy@mg>am @dmndlmd ed sk pndrﬁentdiclyrm:edm:teder;

- ul travipk et in t and colorant are particularly
X commnl%g uﬁ%ﬁp]{gtgag rt?e gogjsagc]g‘r%bq]‘natlon of two or nore. 15
1llustrative exarrpluﬁrs:h@fr t Be pheatvst aki hraRitid PatfcapbPNEO W Uhe

. conpound, a .phenolic stabilizer, an organic thioether stabilizer and a

~ hindered anPRes@dhinyertions amaliphakirslial auehascethylrnewiydalk.avi ol et
| bserber 1ttt g S edif e ael 20 sbeorber
~ - ultraviol et lal9odesanedilvanzatdi@aobexpasecheid rsartﬂphets@bémb@racanﬂ, a :
¥ | cyanoacigl at e %%%%lg.lct ggxaol e'[6 artl)gglrﬂt:)halenedicarboxylic acld adlplc
- . acid, cyclohexanecarboxyl:.c acid or terephthallc acid, and |
} .a hydr_oxy_ acid such as 1_act:|.c acid, p-hydroxybenzoa.c acid
. or 6;hydroxy~2_-naphthoic acid may also be used as rcquired.
| h A catalyst to be used is not particularly limited. An
' 25 _-_ester :Lnterchange catalyst comprising a nltrogen contalnlng
basic compound and an alkal:L metal compound and/or an alkal:i.ne
earth metal compound can be preferably used.
As the alkali metal and/or alkaline earth metal
. : 'compound(s} to be used, a variety of known compounds can be
' ._7'30'.__ _uscd_w1t1oou1_: pa_rt:l.cular llmJ.tat:.ons as long as they do not
éausé 'det'..er_ioration in hue of an aromatic polycarbonate to
.._fbe obtalned | o o

Illustrat:.ve examples of the alkali metal compound to

_ be used as the catalyst J.nclude hydrox:.des, carbohydrldes,




- to the .l owest downstream pol ycondensation vessel of the pol ycondensation

rel easi ng.agent can be used. Illustrative exanples of the Further, as the

nol d rel easi ng agent, a known nold rel easi ng agent such as%i\@é{rzogﬁaci d, a
fatty-aci d-am de-based nol d rel easing agent such as stearic releasing agent
“such as a paraffin, a fatty-aci d-based nold nold rel easing agent include a
hydr.ocar bon-based nold 30 acid am de, an al cohol - based nol d rel easi ng -agent
such as stearyl al cohol- and pentaerythrilfol, a fatty-acid-ester-based nold

~ rel easing agent. such as glycerol silicone-based nold releasing agent such
‘as a silicor@hnatepnAeeertes. anttrekeserJihrites . ssebfhtes. and a 31 My

2006 a pl ur gk i O cqQ Q=N _Sel]

~extrusion d?%?%%%%%{)ggxﬁ %Qt%ﬁg%létg\ﬂe%%%%%?gg%%ﬁ g’%(%é'g% Sd'?%al?,;o?ﬁgﬂ owest
“downst r eam Ehespindtentatdes, \espdennrld stii¢ spapé pibeickeealas ofh&lkali

pol ycondensat i on vessel s and between pol ycondensation vessel via a pol yner

. filter, and BHeFESn al | the pi pes except for one between first and second -
extrusion die, UPHYRAMROIMGHRANS b e SHRL T & i H (#] igaLing or
less (hereinafter may be referred to as "first production SUch 1 at ‘a total

~of fl ow i nhiRftasmiun handgoxd deoul iithiul hysbzrxirep sadduml sbcdevenatd yes,

bends and d ! r.obes systenl), .. Further CcO ises: _an enbodi nent .

incorporati oe%é]ésex e n%%%tr%b@&%&’ﬂe‘?“éﬁ%%ﬁ%di??%“’f"s preferably -

made i n t hecexidnmits, Bothasien todrbded, ext fuian owiwdhade 10ss@Magct ed
vessel s in i ihePpiaseivmace tate pLasbium anekaton spdivarnitoatar .

Next, -t 'pr;p(ﬁyé:g' f ' L.pyveng i | nto, master pellets
and the?lgad ed. 1%}/%%%%1 o% an ﬂrﬁ?ﬁ%%ﬁ%/t %ég%%%lfjcé%fgnent or dye
. can be used.potamtiod rfiolrricklj ot ctadwh st totebe] | yoding @gEAL Be and

addi tives as described above is not particularly limted. 5 For exanple,

they can be g t%%o‘?‘?/ca]r:bg?ﬂf“é H1ettey sedlumeFYaratehe case of
the addi tivesordditt By ditat O MBtkitith SPallSBS! I D681 AROVRI oCPARALSES: 15
The production system of the present invention is a systemTor carrying
out the prodstasgfiuwhshpogyematenvehthoamiiliiodyamidser sbddumas péaratey of

. :pQ| Y_C_Onignsa&d@é%svi%srﬁsesltseé?roantng,ctfl 'ﬁn{]urr?esr%éaa?rate, sodium borohydride, |

_potassium borohydride, lithium borohydride, sodium

'phénylborate,_SOdium benzoate, potassium benzoate, lithium
| benzoéte,'disodiunlhydrogehgphosphate, dipofassiunlhydrogen
" phosphate, dilifhium hydrogén phosphafe, diSodium_salts,
20 dipotassium salts and dilithium salts of bisphenol A, and
. sodium salts, potassium salts and lithium salts of phenol.
fIllust:ative examples of the alkaline éarth metal
 compound tp:be used as-thé_catalyst include hydfdxidés,
_carbohydrides,“carbqnates, aéétates, nitrates, nitrites,
: 25“_sulfites; cﬁanates, thibcyanates, stea:afes, benzoates,
bisphenol'salts and-phenol salts of alkaline earth metals.
:  "Specific examples thereof inelude calcium hydroxide,
; bariun:hydfoxide,_strontiunlhydroxide; calciuﬁlbicarbdnate,
'barium'bicarbonate, strontium bidarbonate,-calcium
<30 'carbqnate, barium carbonate, strontium ¢arboﬂate, calqium
‘acetate, bariﬁhlécetéte, strontiuh;acetate, calcium nitrate,
'barium nitrate,xStrontium.nitrate, caldium nitrite, barium
:niffite, ét#ontiuninitrite, calCiuanuifite,'bafiun{sﬁlfite,-

‘strontium sulfite, calcium cyanate, barium cyanate,




o for . the ‘pur pose

to each other 31 May 2006 those for controlling a flow ng._anpunt or :

- pressure of the to pass through or block a flow of the poI§tBﬁﬂéﬁg%te and
-"Val ves" include those which can allow a pol ycondensate the system from
out si de and val ves for discharging the pol ycondensate. Valves for :

i ntroduci ng sone materials into polycondensateto outside are not included.
"Bends" refer to substantially bent porf&fons of a pipe. obtained by the
process of t%%% resent i nvention bX use of, as éptentfor stab|||z|ng an

~ aromatic pol Hohde e¥aRader-cgal glag tbtlrﬂcry&“:f"ﬁﬁ'e Figgnhiegrrpase
extruder, anst s orh theyash &, REDe Wk Cé‘t&é’f‘é‘t?&ts% P té‘,“d the

extru5|on die with each other via a polymer filter e pl pe avi ng
-val ves, bendstrzamnt kim §¢:te|aﬂfgtpr obetcium tbcmmtytk':tdﬂ Aba2@unfbditahwdmivie) t i on

strengths wo ess,. 1s us conden ation vessel, a system
- (herei nafteré%rrlgoﬁe \Ahbeorre?}}y(%ﬂé‘?he "’;? e RRAP GG st and
second apstgmnmirymml Qﬁ‘al/@ﬁ%ﬁ?@ai"l?é’e ﬁaﬁﬁ'nﬁ s4PEd cala ng 10 gear
punp and al so have val ves, bends and detecting probes such that a total of

“fl-ow i nhi bi tﬁ‘b?P%‘tJr%gﬁt%tS/\mﬁ d’-’b@f!_@OJOrA,I eand (¢retelwmfsait smybaiuef er red
to as "seco en the extruder i's not :
_connect ed to t bﬁ{}v%e ﬁ.ﬁrﬁe ex1t dt”beﬂen he extrusion die, 5 pipes
bet ween - al | the pcthyd:amed@lnaiam ivessdion beisveris 1hal, |(@edn dawestr eam
“pol'ycondensat i.on, vessel and the extruder filter, and an extrusion die

connected t MY Saltugd aR 2ts FOPPREx 95 amnelgmenfein corfiruEtaPRd t he
| quest - dgun xr 0P U PRI @ ‘i%sﬁ?.-' &saﬂeaitwfdmé@ Galdlod ! rSt,

second and t for exarnple, the first uctl on system producti on
-syst ens of tate quﬁ GV | etrermene im pﬂse h%cmmgeezmtlvegcommis el

' detect £ f_th b t b bst ly -
bont o3 0" S RIS Rt b BeBaPERChRe F1RALE BeeL ComRr b D Wt

| ow renewabithd waﬂalq;@undﬁey efticmdn@f ian th@t Fodtatdlth oboud RiPEHERY
cause residence of the polycondensate and cause deterioration in quality

of the poI y BSrdenkist Eathle Hes pijeleql ;&ﬁ}ﬁmeom’yllbe extrenely low . -
ot < pe bend ghangeeg | LES U DAY D o PELKGORITTE g T o

I'ng po yrer propéfties o Sate

such- as t enpdresteurte inpties Ao trentils gesupyof the paidvaidet €61&NGHysdes
i ncl'ude those having functions tines as |large as an internal dianeter of

the bent pi ﬂ@scﬂ'&bﬁ ot qﬂétaéﬁs'feng%pﬁ%ﬁes["a#‘%ﬁeﬁ’ert FPeeierslanr Nrchani sns

7-268091 are preferably used. Speclflc examples thereof
__:|.nc1ude germanlum (Ge) compounds such as NaGe(OMe)_r,,
20 NaGe(OEt)3, NaGe(OPr)s, NaGe(OBu)s, NaGe(OPh)s, LlGe(OMe)5,
LlGe(OBu)s and LiGe(OPh)s.:
_ Speciflc examples of Tin (Sn) compounds include
t'NaSn(OMe)g, NaSn(OMe)z(OEt) NaSn(OPr)3, NasSn (0-n-CeHi3) 3,
| h'NaSn(OMe)s, NaSn(OEt)s, NaSn(OBu)s,_NaSn(O n- Clﬁbs)s,__
o 25 NaSn(OEt)s, NaSn(OPh)s and NaSnBu,(OMe)s. |
“ :_ o Preferred examples of the alkalz.metal salt (b) of the
.'oxoacld of the element in the fourteenth ‘group of the perlodlc
rtable_lnclude an.alkalz.metal.salt.of silicic acid, an.alkall
. ﬁetel,salt of stanic acid, an alkalifmetal selt_of germanous .
. 30 :acid} and an.alk51i metal salt-of.germenic acid. |
' e”_IlluStrativeuexamples_of'the alkali metei salt of
silici‘c alci'd'i.nciude 'a'ci'dic'cSr neutral"alkali metai ealts
) 'fﬁof monos:.lic:.c acid or condensates thereof such as monosodn.um

= -orthos:.l:l.cate, dlsod:t.um orthos:l.ll_cate, trisodium - |




- 31 May 2006 -if a curvature of the bent pi pe portion is not re than 100 of
det ecting various physical properties such as tenperature, 31playdliPe and a
flow rate. -The valves. may cause dead space which causes residence of a
pol ycondensate due to structures thereof and nay cause deterioration.in
qual ity of the polycondensate in a pipe. Therefore, the number of valves

. to be di sposed is inportant. 15 Further 17at the pi pe bends, a flow rate of

the In addltl&é :[le detecté ge robes, as in the case of nunber: of
det ecting probea Tt HRa TR TR et T AT AHMR APF thoeLLi¢ate ni xt ure due to

structures_thereofr1ithanefiong ddifngine G ase £LRUSE dRA% 1SRAcE: WY ch

causes residence of a However, as conpared with the structure of the valve,
the structur¥tapie Wéﬂdfbtl@@ﬂ-ﬁlﬂg proféci erinystiakellkald natsd sadtsdefd

space. As f on stre t hs, of es in the_s ens of the
pr esent mvgﬁ |o%¥\éel§<{(;€p$éjf% % he°y ‘%é B%?mé%ﬁrg?ﬁ SYFR Fs ‘?ﬂ]g% t¥hd
systens, 5f | anondétdiiats Q& SMQLAXARD, tRe=fored 8Ndaseced-ApsaLeaM
pol ycondensati on vessels in valve or bend is evaluated as 1 and flow

i nhi bi ti'on SIeNGREINTREe (NaSa0uhg pr obe is. eval uat ed as 0 5, and each pi pe
‘has a total of couynt 'S es
_ SR et et 100, e S el S he¥al S

preferably 7 or Iess par I cu pref erably of t he
above flow |gEhrlimrtom dcdat anslafiet Aeidatves ,nehﬂmisL atikangthetol ddhes |ess
I's .nore pre;e% ably not  longer than 100 M A radius of curvature of a bend

“of the abov FLLHM B[RS DAL | LXRALPIALES VERRTIRE, SWRR eaPr ef erabl y
not l'esgo thathddbdid®Sy ﬂ%g@r?\]ﬂ@é@rably not | ess than 20 ti mes, as

-;I gr ge as an ‘internal dianeter he - piI pe Further, a total nunber of the
above val ves is alid-ldkstte!@ttllwga eraied.esFaf Herg aélé:aahv\/lmaltal saldt adf of fl ow

I nhibition s hs of. pi.pe ach having a to fl I bition
strengt hs ofs}%l S eascslqor"‘i‘ntcﬁ'él ?y?f’é‘ﬁ\ll gﬁr gfE 5Btya1]5%fbrm?1é%2 $31t5 he
first and seeOisbriygukiein 0 £5d BB Wnddiesatds et dHVANH 0t t he
plurality of p oral%/condensat i on vessel s 15 pol ycondensation vessels

: preferabl y meneldiun grthegemmpanafear (IniiaFeshd . aBdgofdymyal ves, bends and
(et oct) 09 PItbaaRnA0S! Stiplanln LALSLAIACY, I "oV b0
first and sehcgﬁrmqmtveea(mqmbywndeiMdnmvaesﬂgemanﬁefm@ildaéoslpt '
Ionger thanaé’?dgdn Furl} herﬁ;ﬁg@g_{e bet ween the first and second upstream.
10-1n the pl 8P, R 3igh (N2G8s@i)a total are preferably 2
to'7 pol ycondensatrhgn a‘!.%%%fi' fletal compound or alkal:me earth metal- '
c_cmpound‘as the catalyst 1s_preferably used in such an amount
20 - that an amount of an alkali 'rﬁetal element or alkaline_earth
‘metal element in the cat.alyst ie 1x10%to5x10° equixfalents
o more" preferably 5% 1077 to 1 x 10°° equlvalents per mole of -
| the- aromat:l.c dz.hydroxy compound
_ ' When the amount of the alkal:. metal element or alkal:.ne ,
'25__ earth metal element in- the catalyst exceeds the range of 1
X 10 to 5x107° equlvalents per mole of the aromatlc dlhydroxy
) ccmpound, there_ arlse_ such problems that phys‘lcal properties
of the aromatic pclycat_'bonate to be obtained .are. adversely -
- affected a‘z.l-d' that ah ester interchange reaction doee not fuily
' __3-0_ : proceed thereby making 1t dlfflcult to obtaln an aromat:Lc :
| ,'polycarbonate hav:.ng a hlgh molecular we:u.ght
R d:r_sadv_antageously _ ' '
: : 'illustratiire e:ta_mpl-es_ of the ni.tro_genacontaining basic .

_ 'ccrn'p_é:ound as the catalyst include ammonium hydroxides having -




In the first and second production systens, a total of gggtha of the
- above pipes having a total of flow inhibition or |ess. pre?% @9 0 or
| ess, nore preferably 20 or- less, the nost preferably 10 or less. In
addi tion, when a polynmer pipe connecting adjacent polycondensationvessels

. or-a pol ycondensation. vessel and number of polyner valves disposed in one

line is preferably an extrusion die witR8ach other is defined as one line,
the 10 or less, nore preferably 7 or. | ess, the nost preferably 3 or |less.

31 May 2006 afh 8l 5B by ST 8T Ky LAt gEogPFHgeas fiatt @ﬂ%ﬁ@@@mpn%nect
-the pipes wigdueasiutdig, NOﬁ')OWté'EE}hQ‘thﬁamﬁlbhgﬁgﬁ ﬂyd?f)x E‘%\Idff) much

smal l er than that of a bénd of detecti ng 5 probe t ot a fl anges
in the systémtratuhidmobiu redhyxz{de n(Blgmml)al fibers: produced in
accordance pgth SUS316 or. SUS304 i nto_paper a wet or er process is

o used. filt erPSHAEF L e QT yiy %%’F%ﬂ%r brfHe (MenolOBh #BBric is
- preferabby H¥ ke d eSSy i B HYy NS Alh YRt 0¥ deeSSert 8 ryPRin®s efiii@bl y 30

or less, when-a pair of flanges needed for connection iS5 count e? as one
fl ange. Fur tBfertristdhwiamiare . dirlfblatﬁgb@ﬂm@m@enbthylbmmirlmume pared er abl y

25 or |ess, 5 or |les t he nos referably 7 or less. As
“the pol yrer hfé% ('5; %ﬁ%%l%% ne’se%% ob%%Jthsfﬁ]lt"né) Lﬁ:st ion systens, a
‘1 eaf di sk f|ﬁetmfamtrqﬁammcﬁr1mmrﬁwcewwrm@um&mm)c;andl e filters can be.
used, for exanple. O these, ‘the |leaf disk filter having a | arge :

filtration %ﬁi%%ﬂﬂ¥?ﬂ?mﬂﬂﬁdqmﬂhoRﬂhﬁﬁﬁ#@?r@ﬁﬂéﬁ%h&e can be preferably
used. THG SieAG oty 1Sl 0he i %%Eﬂdﬁtio(l?ee@i ) B eferably

gc@anged according to viscosity 0 si eve
Openi ng of &aﬂr&hhqymammqnmumwﬁdnraphehyyhnfamat@nntPhQﬁ the filter, a

~“material which has. heat resistance and is .20 |n rt to a nmer. is
preferably used. CBRePAPPS, 24 theESN - FOHAMIIR I EE’P"%/’(SI tiife process’

of - the. presgHesdrdis, ﬁeeenﬂnasnfbﬁ iy QmBﬁﬁ@Uﬂﬁé@%ns)ﬁmBﬁHE SRS |y been

~ ‘The extrusion dies in the first, second and third production systens are a
die for extddinpgen mspmenlerfdmmctromﬂrymm@mwgahdsacecdxrnmnn@ers se.

 he prebincd BrbnoRet e K VG B ERR R Pabt st ERERRLY 14 £ HD P o S an
second prodictd A" smmm@ Al et eyl P gnfe f dPally @ x [1to-3healsxd be

-understood that _jtens whi.ch have not been 26. described wth respect to the
systens but *hdfe STeEELPRER- E%Ec‘i“?%@doﬁﬁ Fheréliﬁ@éf-i?od%—hﬁdﬁpdﬁess of the

: present [ nV%’&ﬂ;}Hﬁnd.
In the present spec:.ficatlon the amounts of the alkal:l.
20 metal compound, alkallne earth metal compound and
nitrogen- contalnlng ba51c compound based on the aromatic
'-dlhydroxy compound to be charged are expressed as “amount'
_' of Z (name of compound) correspondlng to W (numerical value)
| _equ;.va_lentsl of metal or _b_as:Lc nltrogen per mole of_the _
.'25 -aromatic-dih_ydroxy- compound” . -'_'I'his indicates _that,. for
example, 'when Z is a 'C:ompound 'heving onl'y one sodium. a'tom .
_such as sod::.um phenoxlde or 2,2- b:l.s(4 hydroxyphenyl)propane- "
'_monosodlum salt or a compound hav:Lng only one bas:.c nltrogen.
~such as trlethylam:l.ne an amount of % 1s an amount
'_.'_30_ _correspondlng to W mnoles, wh:.le when Z is a compound hav1ng '
' two sodium atoms such. as 2, 2 b15(4 hydroxyphenyl)propane
__dlsodlum salt, the amount of Z lS an a.mount correspondlng' -
 to W/2 moles ' | '

~In the polycondensatlon react:Lon :Ln the present




are al so appl ied to the systems 5 Exanpl es The present inyention w II be
~.described with reference to exanples. The present i nventi % Maygfever i's
not limted to the exanples. Further, "% and "parts" in t he exanpl es
“i'ndicate "% by weight" and "parts by weight"” unl ess otherw se 10 stated.
Physi cal properties of polycondensates and pol ycarbonat es obtained in the
exarrpl es were neasured in the foI I ow né9manner Intrinsic Viscosity and
Vi.scosity Average Mol ecul ar Wig An intrinsic viscosity [1] of 0.7 g/dl
of met hyl ene Ve Iy Bde 18IS Paﬁ fascatasvrbosplegted gfrem agsssiidsnde

viscometer, floRi¥bsASEY m@ﬁ@&aﬂ?tﬁg%@% ggbﬁgfy f’"gﬁe;féfj)tg ced from

' thefollovmng expr essi on. ql = 1.23 x 10-4 a and
b val ues of tebis ynegr boreticspetitt ties ebowastatlyyt cag efd@oiteai. met hod by

- use of ND-1001DP ¥Ial ue. used as cal.e f.or neasuring a degr ee of

yell ow. manufact uP&§ BF ﬁ?%&ﬁﬁ%&& SPeCidEC amontseag Nunber

~ of Foreign Migreds undésrltleaee s dealowr did Latoland 19 siavs,anen ngs of

30 pm and foreign materials collected on the ter were count After 1
kg of pol ycd&gasidan ‘p)leicbtlss Mﬂblarmgbved duntind the tperly aindestdai ieme

chlori de, g ng | e ol ycondensatj on of an
aromatic polrl%cgfﬁg%na (Ial \/\Bgo 88 %%%ng %ﬂgef"éf‘lr&% FE2N on
~ plants. pl anis sgstaw aatemea&nw Qiiaﬁrau_dﬁﬂgvﬁé:E@'effe&ﬂmﬁn WAABRIE ¢ A
- melt polycondensation reaction was carried out continuously by use of a

| ~pol yneri zer Wlﬁdngaﬂ’ﬁﬂﬂsﬁ d?%ray W@G@@@F‘-W erebdor arpb Ui and a

car boni gq acrpq,ﬂ; 31% é%? _wei ghed and charged into the vessel
;cgul d be nolte eatl ng, a raw materi al feeding vessel which could
Féeceive a raw rraFerrtb.lerpr epatiesl drontadteia polyekebiodater epAsatohyairasel 5

"~ and had a raw terra able of feeding a fixed appunt .of the raw
material int'® X hhe; pEeseRE 1oy 'E btSPerd FAERIN SFedtRr tiVBRIRARIRTY may

- catal yst pPr gpayAteoRderssel into which a polynerization catal yst and

phenol used for dissolving the catalyst coul d be wei ghed and t hen charged,
and a - catal yst 10Atetbengatedysit Wieach ivedidgr egeinte &neamaloasRlysitut i on

Chpabl coar BRIy AV A S Ea T B It he 1t

“initial pol mmrdnmm @hd/ eRERIphA LU iddidtls H YRS ZRSA 0D Aessedr&onpri sed
thefirst .15 initial polynerization vessel and a second initial
~polyneri zat PEeLeETed. aRfch mmﬁéétt%f M@%M@Mwe%&ﬂ@ec Each

e LB S e I Beld il SRR,
- and e and an ammonium salt of paratoluenesulfonlc acid such as
| 20 tetrabutylammonlum paratoluenesulfonate are more preferred.
- Further, as sulfonates, methyl benzenesulfonate, ethyl
.benzenesulfonate butyl benzenesulfonate' octyl '
3 benzenesulfonate, phenyl benzenesulfonate, methyl _
lparatoluenesulfonate ethyl paratoluenesulfonate butyl
25 paratoluenesulfonate octylparatoluenesulfonaheandphenyl
.- paratoluenesulfonate are preferably used. Of these,
tetrabutylphosphonlum dodecylbenzenesulfonate.ie the most
_ preferably used. | ' o |
_ :' These catalyst deactlvatlng agents are used in an
'{h30 ramount of preferably 0. 5 to 50 moles, ‘more preferably 0. 5
~ to 10 moles, much - more preferably 0. 8 to 5 moles, per mole'
.of the above polymer:r.zat:.on catalyst selected from the alkal:. |
n;metal compound and/or the alkallne earth metal compound.

These catalyst deact:r.vat:r.ng agents are added to and




“reaction m xtures

20 second vessel s) each had a rectifying colum having a ref_|ux nmechanism.
for separating a nonohydroxy conpound produced by a re_act?bMaé{r%qO%.
~carbonic acid diester which-was a raw material from each other. A reaction
mxture in the first vessel was continuously 25 fed to the second vessel by
means of -a self-lubricating gear punp disposed within a pipe connecting the-
“first vessel to the second vessel. The?2#i pe connecting the first vessel to
thé second 30, vessel had one poljéymar valve as a valve, one tenperature

det ecting prvEed IRFoMBOS LR T GRERRI I IR ddrsisd LYok afitps Herpalirad
‘bends. The %ymp&%%,%t%ﬁi&és%y@éﬁﬂ to the second vessel

~had an internal dianeter of 12. a radius of curvature of the bends of
150 'mm and aj acKat afiddtdbnowangadditvhye 2009 18 addeel pbpehé catumdiend ed and
cool ed from matégci drgb A regcti on_mxture in the second vessel was = _
conti nuous! P EFFPEFLE LoRF PhEATLRED Th APcTBEn b FhatgRes gptgimpair

- sel f-1 ubsi cafid SbIRAI PYFPLRE SR MitRidhta di PEAR £RNIRFHARE 6ﬁeu§@00nd

-~ vessel to the late polynerization vessel. The pipe connecting the second
- vessel .to tHatakest prgemivabinorgentel thadadhbt poé yherprefexably a val ve,

Viscostty ot HE B pdtoH BT vpa Rl FRr e EhdinEee e Mg e o °°
connecti ng tsuwisenondiaessad inclidde | Atehe BROYEBBLZBEEP) ¥ESSSbxy ONE having
. an internal dianmeter of 12.7 nm_a radius of -curvature of the-bends of 150

mm and a j &EEOYHE, An @litdgvileded pbspgbes haaneddareleawing Fgent. 15

- out si dejpas ) act ion.m re.l.n t I . - i i vessel was
 conti nubtaly TR FLURi fdl ) "y SLELPPLISRIAE Rady (RENT | g
- gear punp dilsyhosieshn ; ham argempiec chinbet | agd tde 1 ndéegael yneriratj on vessel
with the twn scr%%n ﬁo extruder. The %ear punp had such_a structure that a
FRfSTasthf $PETRIStA DI Z5dar UpLFBVHRLEL RRELFRERD: . ,
purpose, craRSe eelliedddhng?agaft utd RAIARS 2k phPE1 EERELI P drndh BYCLI ON
- portion of the punp. Further, for the above mxture to be introduced into a
-shaft seal p&ed.onThese wenobe iséd Passwobiimaduigh friendmpodtbeon and was

shatt 28a1 porti GA SR RIISS, SerREier i S KRS rBPsrRatt AR Bl dthe fate

. pol ymeri zat i0pivesRiru conpbURk) ad PrEAGDIE akt A1 1 8EéHN Meseegande ch had
no rectifying columm and was fully covered with a jacket. The pipe

connect i ng {ihé-9sdep A iaRIL aT And e deindered opeingngtapbliFetosity

: detecting probe. Ale tRieP@1ad LR es absorber;_a:known ﬁltraviolet

| ' absorber is used. Illustrative exa’mple_s_ of the ultraviolet

. 20 ‘absorber-include a salicylic acid-based ﬁltraviole_t absorber,

a benzophenoné-based ultravidiet ébsorber,.a | |
benzdtriazoie—based ultfaviolet absorber and a
‘CYanoacrylate—based ultraviolet absorber. 7
| ‘Further, as the mold releasing agent, a known mold

25 rel_eé'sing agent can be used. ‘Illustrative examples of the
Imold_' rel_easin_g agent .'include a hydro.carbo-n-basled mol.d'-'.
."rele}as‘ing agent such as a paraffin, a fattj—acid—based' mold
rel_easing agent such as stearic acid, a .
| fat_ty'_—acid-_amide-baséd moid releasing I_age_nt such as stearic
30 acid amide, 'an-__,alCOhOl'—ba_s.ed_m'old releasing aé.ent--_su;ih as
o 'stearyl_alc_ohdl”and pentaé'rythrito'l','. a o 7_ |
e _ fafty-acidfester-b_ésed mold releasing agent.s'u'c_h- as 'Qlyc'erol
mono$tearate and Péntéeiyt'h_ritol",stearate._Tand- a- -l

“silicone-based mold releasing agent such as a silicone oil.




~ feeding vessel. As the polynerization catalyst

31 May 2006 30 an infernal temperature o

one tenperature detecting probe, one pressure detecting the twin screw
extruder had one pol ymer valve as a valve, bends. The pi pe3tded®ng the

| ate pol ynmerization vessel to the twin screw extruder had an internal
dianeter of 12.7 mm a radius of curvature of the bends of 150 mm and a
jacket for allowng the pipe to be heated and cool ed from outside. After
havi ng passed 't hrough the twin screw ex2fuder, a reaction nixture was
extruded froma die, cooled in a cooling bath to be a strand, and then cut.
into pellets with?®8 ERe CLoRE0eaPRRF COHEF OfohRoBgar be Digment or dye

pol ycondensgiippgigadis fol l ows.  Bi sphenol A was used as the aromatic

di hydroxy conpound, and di phenyl carbonate was used as the carbonic acid
diester. 500 Kg A2m88hkdofdrosddbhyecatiappebydedat bodet vy iegerctaragar i nto

the raw materjal nelting vessel d nmolten. Then, 527.6 15 kg (2.31 Knol)"
of bi sphenol* & ey %h éjtfﬁcrﬁ’&’etaaﬂé%‘é%e’fs_m RAR S Wiy glg’r‘%’éﬁ%n. A

raw mt esi alrdH giHhg1bNUhePLARTEAaNRT L6 A Bb1FHatBohbEe RHLdBLE | 2

i sodi am ‘sphenol

A was used. Forthest.alipsttheasaties sfl videe iaddialveskedhedd) sl Wd cfomiephenol
- .and water i j.ght rati f 90/10Q.in the catalyst preparation vessel so
| Lo et Bevhede g e

that the concentra e : e 30 ppm A catalyst solution
thus prepared wasakr asstenped &povhe satn! ¥84ifesdi 19 ﬁ%ablf‘ni%é ates
- of the raw material feeding punp and the catal yst sol ution feeding punp

wer e cont r olifedbso sFfguGete sadbums & el TRERSY Bxtwider fudiclo dde first

vessel ywpul ( ok a ' i st.solution to be fed.
woul d be 1 %o%gl'péz%gq%uilﬁgla féﬁtjs?g‘[l)%%gd onﬁ%#rsp%%ﬁ%%ﬂgo%e autjt% ooz :
condi ti ons, ofothenpolipcordénpat yonneensal & Gin Was ci @hei peoedts &Paid i ng
condi tions of eacg polx)/rre-r_i zat,ion vessel ~were as follows. Operating =
condi ti ons PEEFEME VSR NEIsdiS GGG %an internal tenperature of 230C
and -a degree of Vﬁé_&é‘t”,n'QﬁelﬁPoa_@éfioﬁhQ§§¥&9rof hg, & NESTRler ATy | S€d
_ 30 260C and "a degree of vacuum of
15 Torr, an¥iddode fAescridedat e pol ynerization vessel - conprised a
't enper re of a tL medi.umin the external jacket of 270 C .and a
degree%% vacuun1gﬁgobgg?gFg}oﬁuPFﬁ%PT %h gﬁwgﬁ S04 IPESREIOR HiSx@ur es

. extracted f sg@teheop A BFi R loudNtHESSL Se 8 0E EABLF A& S iQkeep
~levels in the polynerization vessels constant. As a result, the

© pol ymeri zat P8 v E&sfescEitnd aRiovesccampsisaftter. As a the second initial

'?--p0|yneriZathpﬂlﬁféifkyiéktﬂ&iﬁdﬁﬂﬁensationjvessels connected in series

to eaéh,other, | _ ' |

20 . _an-éktrusion die connected to the idwesfrdownstreaﬁ_

SRR : polycondensation vessél via a poiymer filter,.and-

: ﬂpipes'between'all the polycondensatiOn'vessels aﬂd betﬁeen
._'the iowést-denstream polycondénsation vessel and £ﬁe
 extrusion die, | . o

.25 wherein all the pipes except for one between first and second

[upsfream poiybondensation vesselélhaVe a selfAiubficéting'.
gear_pﬁmp and_also have Valves, bends_énd detecting‘ptobes.
such that a total of £low inhibition strengths would be 10
_"':or less (hereinafte:'mayfbe:referred.fb_as-ﬁfirst;produCtion-_
30 system"_')', : e T o e s
o | Furthe?,'aniembodimehtiiﬁcorporaﬁihg_an“extfuder
comprises: R o
']fé_plura;ityﬂof'polycondensafign;yesséls'dbnnectéd in series

to each other,




; pol yrfe'riZation vessel, and 6.5 L/hr fromthe late to the second initial
pol yrmeri zation vessel, 6.8 L/hr fromwere 8.3 L/hr fromthél qus%()@nltlal

- -pol ynerization vessel pipes connecting the polynerization vessels with each

ot her anmpunts of. reaction nixtures flow ng through the polyner 15 result,
a value of 2.9 x W13 of each pol ynmer pipe was equival ent to 3.8 between
the first initial polymerization vessel2zand the second initial

pol ynerization vessel, 3.6 between the second initial polynerization

. vessel and t3e $%ERI99%| GeRREIRET obo vEBE clowenl Gownpbrea®n t he late 20

polyneri zati y’@&%n%&?ev%g‘éé' L screw extruder. Further,

sel f-lubricating gear punp used t0 éxtract the reaction mxture fromthe
‘| at e pol ynerarzaextrusasm;ehef@asnmdsnet@ﬂlrposmofeseirxﬁdéﬁbfrisaal poly@etreaction
m xture in armunt ‘ﬂa 1.7 cnB/ mn per passage was passed through the
The above ap%g]r re operated continuously under the above operating
condi tiogs fuf el}%r ts of
the first vesspe%p%t he se?:lr g%mgﬁgﬁsdg&ﬁl}pﬁé%%%ﬁ%é%% Egﬁﬁé?ﬁﬁghours
~and 600 sec&wmwwnmamwmmmﬂmmsem aaddtheestvdwddmour s.

. 400 hours arg $ n T and the_results, of eval uations of

‘eval uati ons aon V@W?%h ﬁ‘?‘?(t‘iﬁ%’% ShpPRd thorcPEEes e ofi®The results of
eval uations vﬂ{eféiﬁﬁtaﬂ.gntm WiPes ekaBpotor R ’Qéﬁﬁégﬁ Ofr A0AnBOESoRd €
"shown in Table 1, the results 31 May 2006 Exanple 3 -The sane apparatuses -
as those usé@ﬁﬁ?%rﬂﬂ@qowltsa%maY%ﬁmthmﬁlgemmbri@am

BT LEP, O R RTSG BRSSPL RS Bl ol 05 PO g HeliGs o or o

diumin arswtt ahiztl g aokell off 296@ &ﬂﬁlaidﬂgheétréﬁg’tﬁﬁlﬂdﬁhmﬂ Pe Ho Tom
“Further, the ge connectr&ﬁg the first Iate(£ yneri zation vessel with the
second late® 188 FRelheLRInaf RS B@Y Radeheanaktaas dsarenéPrrdastionm  a

“radius of cu di€) of the bends of 150 mm and a jacket 20 for allow ng

the pipe to be heated and cool ed from outside. one tenperature detecting
probe and two pr ef@m'rtaectet antteinn ¢-hyso leprterudent iion noets sedmmewtrent dic pdsed i n _
seri es, LPDO L conne t.lcﬁ_gthef rst Iate r|z on vessel ‘to the
second Pat (yfr%rﬁrﬁgaﬁ VesHt - ha %‘ﬁ% W‘ﬁ%‘éﬁ‘ endnay\Beve, 31 of
reaction nidfeTremray ek Uﬁgﬁmse‘%@@er@'f) GrQ&n pOik Sn@l £n SPOMIaeR, Tabl e 3.
end _

I'n Table 4, the nunbers of valves and detecting probes -and flow -

: inhi bi ti on SFERRIPIOALesaRd Epnpé@eawélshomnnscsam extrhdersand the

~appar at uses A5 LN0%H Hig%it'h%%ﬂ)lo%ﬁe%&% a polymer filter, the pipe

: ,hav:Lng valves, bends and detectlng probes such that a total
.20 of flow 1nh1b1tlon strengths would be 10 or less, .'LS used
.‘ as a system for stab:r_llzlng an aromatic polycarbonate
: obtalned by the process of the present J.nvent:l.on by use of :
- for example, the first product:l.on system
| As descrlbed above, the f:Lrst second and thJ.rd
25 | production systems of the present 1nventlon have plpes hav:r.ng' .
valves, bends and detectlng probes. S
| "Valves" :anlude those which can allow a polyconc‘iensate.
't'o' pass through or block a flow of the polycondensate and
- those for controlling a flowing amount or pressure of the
30 polycondensate. : Valves for introducing some mat‘erials'into |
: 'the system from outs::.de and valves for dlscharglng the
polycondensate to outs:Lde are not 1ncluded. ' _
“Bends" refer to substantlally bent portions of a pipe.

"A portlon of the p:.pe can be sald to be substantlally bent




operated cont i nuously under the sanme operating conditions _as those used in
Exanple 1 for 600 hours except that two late the second ve3dsMay2Pfe first

~late pol yneri zation vessel, the second |ate polynerization vessel and the
~twin screw extruder upon passages of 200 hours, 400 hours and 600 hours.

Sanpling was carried out” at outlets of the frrst vessel, 25 The results of
eval uations of reaction m xtures sanpl ed3of reaction nlxtures sanpl ed upon
passage of 600 hours are upon passage of 200 hours are shown in Table 1,

the resul ts iR evaVa&urenet oth¢ &wdtti DADEI nostesnsssprcedmp‘entpassh@e of

' 14'281 gog.rs.agrtﬁhose useghgigé en téma%o%f%%%%re%?ﬁ#gtﬁ t?rjég%?ggmgzi "

31 May 2006 portnientt ng the fi rst vessel to the second vessel had neither-
val ves nor detecting probes but had five bends, the pipe connectrng t he

“second vessel to tRetestdNGHIBRANeS atiefieT \résscisvw M RGNS nor
det ecting pProhgs,dul :Ji‘fa?: fﬁehe ChrdeYES wnd ot ahgggfyeﬁngg g??% Qﬂon%‘efeft e

pol yneri zati on "vessel tWi n-screw extr er-val ves nor
detecting = prishgmnndsdasf fdeeedehns . p&Shymet ngroperthasust ethat t he

-~ outlets of the firsf vessel, the second vessel, the | ate upon cpassage of

200 hours ar®® ernngai%lsélqp a5, LeppeFRtuT &yt DEGSFUEE] BRsVHFC?

¢eLEY i on

m Xt ures sanjHeGQHERAN RASSAEN S| prdils mfu@éetﬁewhwﬂ@bfsgtl&w the
results of evaluations 15 of reactr on m xtures sanpl ed upon passage of 600

hours are stodateatlableasioCsmiarsddalepERpapkées Sieh esnmeerppatuxeses as

-those ug di Ie 1 wer operat ed continuously under the sane
operati ng 05&(?% orts @ ﬁ%%s%aﬁ%ed in Exanple 1 for 600 hours except
t at a pi pe havi nghbWaYﬁesﬁﬁay%dﬁéeeﬂdédaé\ﬁa@ehﬂﬁ.dﬁcaﬁsésrﬂ@éiﬂ&z@é The

results of evaluations of reaction m xtures sanpl ed pol ynerization vessel
and the tw ﬁ%ereaﬁzﬁepeeeﬁaepoﬁueleomr @ theremdupad men PBLFS and

- 600 hours. L, the
second vesse c*éq; a pl pe oalgf)]hm vesbﬁ%%ﬁ? l%ﬁ?é %%%té/ ect pr obes

© .15 bends andheenefitines, mhecnumhenrcef ofalivies 26 Hnerdiss;;[dseﬁnlsnimmrtm‘d

“havi ng

val ves W 3te, MystBeid a radi us
of curvat ur gdify ddiﬂé}swtse qﬁaé%mzwsem@ff Deweefhétheé AtBipe bends

pol yner i zatr on’ vessel and the twin screw extruder. -Sanpling was conduct ed

bet vveen}%kr;e secong,urg and he Iate @lf"g rizati on vessel , .and a pipe

" at the outl atighhflowheehevabikasyedf a heusésarwdflﬂame‘élan uneeraaé wall

pol yneri zat i vesse nd_th vvrn screw tru u ssa of 200
hour o 400, 57 S 50E medoEabe 2 IR B FEL M Kag it 1 R edtefon

m Xt ures sarptedtioration in qual:l.ty of the pochondensate in the pipe.

.2_0_‘ 'Therefore the number of bends in a p;r.pe is :|.mportant.

. } o : In additlon the detect:.ng probes, as in the case of

- the valves, cause dead space wh_:r.ch causes residence of a
_'reaotion mixture .due to structures thereof. Therefore, ‘the
'.number of . detectlng probes to be d:r.sposed 3.s J.rnportant
" - 2b - However, as compared with the structure of the valve, the |
| structure of'the detecting probe is-less' likely to cause th’e
dead space; B N | B ._ _ |
o As for flow inhibition strength_s of the 'pip_es in 't_he
" ~systems of the present invention except for the pipes betWeen
C 30~ _the first and second upstream polycondensatlon vessels :Ln_
o the first and second systems flow inhlbl_tlon s_trength _per'-.
valve ox bend is evaluated as 1 and“ £low inhibition strength
per detect:r.ng probe 1s evaluated as 0. 5, and each p:r.pe has.

‘a total of counted flow J.nh:l.b:r.t:r.on strengths of 10 or less




upon passage of 200 hours are shown in Table 1, the results 33 of
eval uations of reaction m xtures sanpl ed upon passage of AbMaIIPe are
‘shown in Table 2, and the results of evaluations of reaction mxtureées

-'_l.sarrpl ed upon passage of 600 hours are shown in Table 3. 5 Conparative
- Exanpl e 2 The same apparatuses as those used in Exanple 2 were oper at ed

cont i nuously under the same operating cédditions as those used in Exanpl e
2 for 600 hours_except that a pipe having two valves, 10 bends and a

radius of cRRREIFIDHY % RE 16BerRRTbicubartY RECERERb R BveanLene fimst

vessel and t‘ﬂgebvzg(f 8‘68@3%10 J.Rhg.glttq_\o' NG, L0, Y AleV ie vtah\lg'egén n 0% ure

detecting pr ends ‘and a radius of curvature
- mmwas used d:mmaﬁlmgsemmés\zesserthad the 4iwitdld Atae topallyoErf Zaw i on
~ vessel, a pi, § J_gc(?gl_ltvvo val ves,  two 15 terrper ature detecting probes, 16

~ bends and a %EFW‘ER%%? E%‘ié%%n%l%c%f %W%%EO%%QO eﬂf@én t he
Cfirst | gte il Werd Ak PRRYERS Y s 280 L N8 sS @ﬂe SredQs gﬁ?«ﬁ%&gﬁ n%g and a

.vessel, and a pipe having tWwo tenperature ectl n pro
" radius of cWwivatmrkesd. t he 20 bends of 50 m‘nwas used between the second

| ate pol ymerizati (}1n ve\%zgl a%d the twi.n c're extruder. Flow rates were
~ measured and sanplihd &Srd Feqon YO ST HLRT G Th&sel ,
_ upon passagqeeﬁexi*@&znbewtson4%é19mﬁ§a§a%y6<9@pbqttk%natea%a%‘i%%é@éf@' the

first |ate polynerization vessel, the second e polynerization vessel _
and the tw PIR REeksaahlder? Me T@QAY%OmemetM|mselsreactl on mi xt ures

| sanpl ed; ypon passgge n Tahle 1 results
_ ;e\ggal uatlgns of reac Fgrﬁ lrgn}')l%t‘ure 6@?%&?& d-év(?issfg‘ﬁ hﬁuil_'%t%[]re
shown in Taklfel8ngahnd dfieheqeipds e@;fcle\aajn@alm'ﬁgm{ ofefd poPeMetwdss

sanpl ed upon_passa of 600 hours are shown in Table 3. ConparativeExanpl e"
3 The sane éﬁ%a SR PR TIRERAET@endeRT At IR rerteels 1is

~cont i nuousl| Yrdielp i qmsgnie,m atddlg £epdhtions 34 31 May 2006 as those
‘used in- Exa)rff)pl el forﬁPGOO hours except that a pipe connecting the first -

- vessel to the’ secG‘mttvlessethds\@d.pqeebebueenvtaie/éirlmramtiasecbnuglms'abmnbut
- 'had eig ben connect i t he sec essel to the late
- pol ymar?%at F5h Yc{?ékdg S t&&%éﬁeﬁﬁéﬂ%\/aﬁ?éér g‘?éc?l?%lﬁ)rjd%%’il%d 13
~_bends, a pi praoPEG 4 Hikd s RAlIWES | ZdA@D a&?ésaété@uﬁ%epﬁabés screw
extruder had neither valves nor detecting probes but had 15 bends, and all

~ these bends Sl‘f‘&‘dl dhaddiaugosnlt pé flewt inhibakionhetsenghlsvesebd, be ks | ate

of curvature f1 fly "M Sanmpl ing was conducted at the outlets poI ymeri zation
vessel " and the tWI n screw extruder upon passages of 200 hours, 400 hours
and 600 hours. Tha&nreselfiraf apdaksabhansredusEosh i Hysind ueeﬁosamwfzd

upon 'paf (? ag?.eggt%()soogo’lcjlrlg aa'r:{o%es ?)?.\gesl ﬂa;l;?.glgea 1tot[aple OI;Eeggtl)TEISlnhlbltlon
. st:r:engths of 10 or less 1s more preferably not longer than
o 100 m. | o o |
A radius of curvature of a bend of the above pipe is
preferably not less than'five times more"preferably not less
: 25'_ than 10 times, much more preferably not less than 20 times,
as large as an :|.nternal dlameter of the pipe. _
_ Further, a total number of the above valves lS
preferably 30 or less more preferably 20 or less the.most
' _'preferably 10 or less. o ' | _
30 - . In addlt:l.on when a polymer pz_pe connecting adjacent
_' :polycondensat:l.on vessels or a polycondensatlon vessel and .
_-an extrus:.on die with each other is deflned as one line, the: '

B number of polymer valves dlsposed in one lJ_ne is preferably _. '

‘_10 Qr less, more preferably 7 or less, the most preferably -




'15 of eval uatlons of reaction m xtures .sanpl ed upon passage_of of. reaction
m xtures sanpled upon passage of 600 hours are 400 hours a?’éh@i’&ﬁﬁ I n Tabl e
2, and the results of evaluations shown in Table 3. 35 H G bON NN oro
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3 or.less.
The above pipes may also be provided with flanges to
connect the pipes’lwith each other. Flow inhibition strength
"of a flange is much smaller rhan that of a bend or detecting
5 probe. A total nﬁmber of flenges in the system as a whole .
is p:x:efer:‘:lbl]gr 100 or less more preferably 60 or less, the
most preferably 30 or less, when a pair of flanges needed
for connectlon is counted as one flange. Further, the number .
~of flanges pr0v1ded in one line is preferably 25 or less,
10 more preferably 15 or less, the most pr'eferably 7 or less.
‘As the poJ.yzner filters in the first, sec'on_d_. and third
production systems, a leaf disk filter or a filter eemprising _
- .anumber of candle filters can be used, for example . Of these,
the leaf dlsk filter hav1ng a large filtration area and |
15 .excellent pressure res:.stance can be preferably used The
size of a sieve opening of a fJ.lter_ to be used is preferably
ehanged accordihg rto viscos:_i.tjr of a pe_lymer to be f’iltered.
| 'A_ sieve opening of 5 to_50 pm is generaiiy used. As. amaterial
of the filter, a material which has heet resistance and is
20 inert to a po.'l_.ymer' is 'preferabiy used. Generally, e metal
_filte_r formed by pressurizing and sintering a nonwoven fabric
obtained by forming metal fibers produced in accordance with
SUS316 or SUS3D.4 ihto paper by a wet or dry "p_ro-cess._ is used.-'
| The extrusion dies in the first, second and third
25 “production .sjrs'tems_ ‘are a die for_extrt_ﬁding a molten eromatic
'_polycarbon.ate and ar_e known per se. Further, fhe' extruders.
in the second and third prbdﬁction_ISYStexﬁs have airea_djr been
_desc.ribed' with respect to the process of t_he present_
© invention. - | RS
'-_'30 _ In addition the self- lubr:l.catlng gear pumps in the
o first and second product:i.on systems have also already been_
descrlbed w:.th respect to the process of the present |
o :|.nvent10n

It should be understood that J.tems th.ch have not been.
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'Examples

described with respect to the systems but have already been

described WJ.th respect to the process of the present invention

'are also applied to the systems.

The present invention will be described with reference

to examples. The present invention,_ however, is not limited

to the examples. Further, "%" and “parts“_in-the examples

' indicate "% by weight" and "parts by weight" unless otherwise

stated. Physical properties of polycondensates and

polycarbonates obtained in the examples were measured in the

following manner.

Intrinsic Viscosity and Viscoéity_Average Molecular Weight:

An intrinsic viscosity [n] of 0.7 g/dl of methylene

chloride solution was measured by use of an Ubbellohde

viscometer, and a v1scosity average molecular welght My was
calculated from the folloWJ.ng express:Lon
[M] = 1.23 x 107" Mv*®
Hue (b value) ._ 7
L, a and b values of a polycarbonate pellet were

m_easured by a reflect:.o_n method by use of ND-1001DP

manufactured by Nippon Denshoku Industries Co., Ltd. The b
‘value was used as a scale for measuring a degree of yellow.
- Number of Forelgn Materials:

After 1 kg of polycarbonate pellets were d:l.ssolved into

5 liters of methylene chlor:.de, the result:.ng m:.xture was

' fJ.ltered by use of a filter hav1ng sieve 0pen1ngs of 30 pm,.

- and foreign mater:l.als collected on the f:ther were counted

Example 1

. Melt. polycondensat:.on of an aromatic polycarbonate was

_-'carr:l.ed out by use of the follow:l.ng reactlon plants. :

A melt .po-lycondensat__:l.on reaction was carried out

COnti,nuously by use of a polymeriz_er havih_g, as -s_ubS'ldiary

plants, a rawmaterial preparation vessel in which an aromatic -

+
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dihydroxy componnd and a carbonic acid diester which had been

weighed and charged into the vessel could be molten under

heating, a raw material feeding vessel which could receive
araw mat_erial prepared in the raw material preparation vessel
5 and had a raw material pump capable of feeding a fixed amount
~ of the rawmaterial into a first initial polymerization vessel
| continuously, a catalyst preparatlon vessel into wh:l.ch a
polymerlzatlon catalyst and phenol used for dlssolvz_ng the
catalyst could be weighed and then charged, and a catalyst
10 feeding vessel which could receive a catalyst solution
' -preplared in the catalyst preparation vessel Iand had a.c_atalyst
" pump capable of feeding'a fixed amount of the catalyst
- solution into the f:i.rst initial 'polymerization vessel.
| An initial polymerlzatlon vessel comprised the flrst
15 injitial polymerization vessel and a second initial _
'polymerizatlon vessel which were connected to each other in

-series. Each of the polymerlzat:l.on vessels was a vertical

agltatlon vessel hav1ng an 1nternal coil for heating.
These two initial_polymerlzatlon vessels (first and
2_0 | second vessels) each had a rectifying 'column having a reflux
| mechanlsm for separatlng a monohydroxy compound produced by
a react:l.on and a carbonlc acid diester which was a raw materlal
o _Ifrom each other | | |
| _ A react:Lon mixture- 1n the f:l.rst vessel was contlnuously
25 fed to the second vessel by means of a self lubrlcatlng gear
' 'pump dlsposed within a pipe connectlng the f:Lrst vessel to.
the second vessel : : ' o o : '
The pJ.pe connectlng the first vessel to the second | |
Vessel had one polymer valve’ as a valve, one temperature
30 'detectlng probe, and one pressure detectlng probe. The pipe
| ' had three bends. ' L -
| The polymer. pipe:connecting the first vessel to the
second vessel had an inter_nal di'ameter Of 12.7 mm, a radiu's-.

- of curvature of the _b_ends' of 150 mm .an'd'.a j'_acket for allow_i_ng__ -
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the pipe to be heated and cooled from outside

A reaction mixture :|.n the ‘second vessel was
contlnuously fed to a late polymerlzatlon vessel by means
‘of a self- -lubricating gear pump disposed within a pipe
5 connecting the second vessel .to the late polymerization
vessel. N B
- The pipe connecting the second vessel to the late _
polymerlzatlon vessel had one polymer valve as a valve one
-temperature detecting probe, cne pressure detectlng probe,
10' and one viscosity detectj.ng probe._ ' The pipe had three bends .
' " As the :pipe connecting the second_'véssel_ to the'_late
o . pelymerization vessel, one hav_i_ng an internal diameter of
12.7 mm, a radius of cu—r'vature of the bends of 150 mm and
a jacket for allowing the pipe to be heated and cooled from
15 outside was used. | | | |
A reaction mixture in the late polymerization vessel
- was continuously fed to a twiﬂ_Screw extruder by.' means of
a 'self—lubricating gear pump' disposed within a pipe :
connectlng the late polymerlzatlon vessel with the tw:Ln rscrew
.20 | extruder. - The gear pump had such a structure that a reaction
- mlxture to be :Lntroduced into a shaft seal portlon on a motor
_s:Lde passed through a ground port:l.on and was discharged £from

} o '_ the pump and a reaction mixture to be introduced into a shaft

~ seal portion on the opposite side of the motor was put back
-.25a'_tora-suction portion of the pump. Further, for the above
o purpose, croés—sec_tidnal"areas S of passages for the reaction
:‘mixtures which was disposed in the gear pump were 0.035_cm2.
. The late-polymerization'vessel was a uniaxial
l” horizontal agltatlon vessel which had no rectlfylng column
"f_'BO;g and was fully covered with a jacket. o
- _ The pipe connectlng'the late polymerization'vessel to
'the tw;n screw extruder had one polymer valve as a valve,
.one temperature detectlng probe, one pressure detectlng

. probe, and one viscosity detecting probe. The pipe had three
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bends. _
The pipe connecting the late polymerization vessel.to
the twin screw extruder had an internal diamete_r of 12,7 mm
a radins of curvature of the bends of 150 mm, and a jacket
5 :f‘or-.allowing the pipe to be heated_ and cooled £from outside.
| After having passed through the twin screw extruder,
a reactionmixture was extruded froma die, cooled in a cooling
‘bath to be a strand, and then cut into pellets with a cutter.
_ Operatlng conditions of the melt polycondensatlon were
10 as follows. .

'Bisphenol A was used as the aromatic dihydroxy- compound,

. Q;%

and diphenyl'carbonate was used as the carbonic acid diester.
500 Kg (2-33'Kmol)'of molten diphenyl carbonate was charged
into the raw mater1al melting vessel and molten. Then 527.6
15 "kg (2.31 Kmol) of blsphenol A was charged into the vessel
' and molten under agitation. A raw material mixture thus
prep_azj:ed was transferred to the raw material feeding vessel,
~ As the polyTnerization catalyst, disodium 'sa'l_t of
. bisphenol A was used. The catalyst was dissolved into a mixed -
' '2_0 solution of phenol and water in a weight ratio of 90/10 in
the catalyst nrepatation vessel so that the concentration
- of the catalys-t would be 30 ppm.. 'Al catalyst solution Ithus
- } X . - .prepared was transferred to the catalyst feedlng vessel
o - "Flow rates of the raw material feed:l.ng pump - and the_
' _ 25 catalyst solutlon feedlng pump were controlled so that the
| _amount of raw materla_l to be fed to_ the first vessel would
be '12.'5 kg/hr and the amount of catalyst solution to be fed
; IWOu'ld be 1 x 107" equivalents based on bisphenol A Under
the above conditions, continuocus m_e'.lt polycondensation was
30 " ‘carried out. B I o
_ Operatlng condltlons of - each polymer:.zat:.on vessel
o were as follows. Operat:.ng condltlons for the f.'LI."St vessel
: comprlsed an 1nternal temperature of 230°C and a degree of

-_vacuum o_f 100 Tor_r_, those for the second vessel comprlsed
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an internal temperature of 260°C and a degree of vacuum of
15 Torr, and those .for the late polymerization vessel _
coinprised a temperature of a heating medium in the external
-'jacket of 270°C and a degree of vacuum of 0;5 Torr, Further,
5 the amounts of reaction mixtures extracted from the
polymerization vessels were controlled so as'.to keep levels.
_in the polymerization vessels constant. As a result, the
amounts of_ reaotion 'mixtures-'flowing through.'-the polymer |
. pipes connecting the polymerization vessels with each other
10 were 8.3 L/hr from the first initial polymerlzatlon vessel'_

. to the second initial polymerlzatlon vessel, 6.8 L/hr from

a _ “the second :.n:Ltial polymerization vessel to the late

polymerisation vessel, and 6. 5 L/hr from the late

polymerlzat:.on vessel to the twin screw extruder. As a
15 result, a value of 2.9 x W~® of each polymer pipe was

equivalent to 3.8 between the first in_itial polymerization

'-vessel and the.seeond initial:polymerization vessel, 3.6
- between the :second ini'tia_l polymerization vessel and the late
'polymerizatio'n vessel, and- 3.5 between the late
20 | polymerization vessel and the twin.sc.rew extruder. Further .
for the purpose of self-lubricating, a reaction mixture in:_
an arnouut of 1.7 cm®/min per passage was passed through'the
} o '_ | self lubr:l.cat:l.ng gear pump used . to extract the reaction
| | m:.xture from the late polymer:.zatlon vessel. _
.25 y The above apparatuses were operated contlnuously under

the above operat:l.ng conditions for 600 hours, and reactJ.on

| m:thures Were sampled at outlets of the flI'St vessel, the

i.second vessel the late polymer:.zatlon vessel and the twin

screw extruder upon passages of 200 hours 400 hours and 600 ’
"3_0 : hours. _ _ . _ o
. | The results of eval_u_ations of reaction mixtures sampled
upon passage of 200 ‘hours are shown in Table 1, the results -
of e\ialuatioxi_s_. of reaction miﬁ-:tures sampled upou passage of

400 hours are shown in Table 2, and the results of evaluations
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of reactlon mixtures sampled upon passage of 600 hours are
shown in Table 3. In Table 4, the numbers of valves, bends |
and'det_ec_:ting probes and flow inhibition strength of each

pipe are shown.

5 Example 2
'The same. apparatuses as those used in Example 1 were
_operated continuously under the same operating conditions
as those_used in Example 1 for 600 hours except that'two late
_ _polymerization_ vessels were disposed in series, a pipe

10 - connecting the first late polymerization vessel to the second

_late polymerization vessel had one polymer valve as a _va'lve,

nw/”'

LY ~ omne temperature deteoting probe and two pres'sure dete'c_t_ing
| 'probes, the pipe als_o had three bends, and the second late
polymerization’_vess;el was operated.at_ a temperature of a
15 heating medium in an external jacket of 290°C and a degree.
| 'of vacuum oE 0.5 Torr Further the pipe connectlng the flrst'
'. late polymerlzat:l.on vessel with the second late
polymerization vessel'_had an internal diameter of 12.7 Tt , .
a radius of_- curvature --o.f the bends of 150 mm, and a jacket
20 . for allowing the pipe to be heated and cooled from outside.
Sampling was carr:l.ed out at outlets of the flrst vessel
'the second vessel the first late polymerization vessel, the
| } -~ second late polymerization vessel and the twin screw extruder
| upon pa'ssages 'o'f. 200.hours, '40_0. hours and 600 hours. |
.25 o | The results of_'ev_aluatio_ns of. reactiOn mixtures sampled
| upon passage of 200 hours are shown in Table 1, the results
of evaluations of reaction mixtures sampled upon passage of
400 hours are shown in Table 2, and the results of evaluat:.ons_
: ~of reaction mlxtures sampled upon passage of 600 hours are
'-3o~hshown in Table 3.
o Example 3 _
| “The same apparatuses as those used in Example 1 were
-operated continuously under the same operatlng conditions

as th_os_e used in Example 1 _for-_600 hours except that the p_.1.pe;
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.connecting the first vessel to the seconduvessel had neither
valves nor detecting probes but had five bends, the pipe
oonnecting the second vessel to the late polymerization

vessel had neither valves nor detecting probes but had five
bends,andthepipeconnectingthelatepolymerizationvessel
to the twin screw extruder had neither valves nor detecting

probes but had five bends. Sampling was conducted at the

outletspof the first vessel,'theNSecond vessel; the late

fpolymerization'vessel -and the twin sorew extruder upon
passages of 200 hours, 400 hours and 600 hours. |
| The results of evaluations of reactlon m:.xtures sampled

upon passage_of 200 hours are shown in Table 1, the results

' 400 hours are shown in Table 2, and the results of evaluations

of reaction mlxtures sampled upon passage of 600 hours are

shown in Table 3.

' Comparative Example 1

The same apparatuses as those used in Example 1l were
-operated contlnuously under the same operatlng conditions

as those used in Example 1 for 600 hours except that a pipe

hav1ng_two valves, six bends and a radius of curvature of

4]
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~ of evaluations of reaction mixtures sampled upon passage of

the'bends_of;So,mmnwas used between the first vessel and.the

- second vessel, a pipe having two valves, two temperature

detecting probes, 15 bends and a radius of curvature of the

bends of 50 mm was used between the second vessel and the

late polymerlzatlon vessel and a pipe having two valves,

curvature of the bends of 50 mm was used between the late
polymer:.zat:.on vessel and the tw1n screw extruder. _Sampl:Lng
was conducted.at,the outlets_of_the first vessel, the second

vessel the late'polymeriZation vessel and the twin screw

E extruder upon passages of 200 hours,; 400 hours and 600 hours.

e_three pressure detectlng probes i6 bends and a radlus of

The. results of evaluatlons of reaction mlxtures sampled :

a'upon_passage of 200 hours.are shown in Table l,_the results_g
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of evaluations of reactlon mlxtures sampled upon passage of
400 hours are shown in Table 2, and the results of_evaluations '
of reaction mixtures sampled upon passage of 600 hours are
shown in Table 3.
5 Comparative Example 2
' | The same apparatuses as those used in Example 2 were
operated continuously 'u'nder the same operating conditions
as those used in Example 2 for 600 hours except that a pPipe
| hav1ng two valves, 10 bends and a radlus of curvature of the -
10 bends of 50 mm was used between the first vessel and the second

-vesse_l, a pipe having two valves, two temperature detecting

} T probes, 10 bends and a radius of curvature of the bends of

50 mm was used between the second vessel and the first late

polymerization vessel, a p:x.pe having two valves two

15' : temperatur'e detecting probes, 16. bends and: a ‘radius of
curvature of the bends of 50 mm Was used between the first
.late polymeriz’ati'on .ves's'el and the se.c.ond'late
polymerization vessel, and a pipe having two ‘temperature

detect:.ng probes, 16 bends and a radius of curvature of the

‘20 bends of 50 mm was used between the second late polymerlzatlon
| vessel and the twin screw extruder. Flow rates were measured
and sampling was conducted at the outlets of the first vessel;
: } ' | " the second vessel, the first late polymerization vessel, the
| second late polymerlzatlon vessel and the tw:Ln screw extruder_ '
25 upon passages of 200 hours, 400 hours and 600 hours. _
| The results of evaluations of reactlon mixtures sampled
' upon passage of 200 hours are ‘shown in Table 1, the results
of evaluatlons of react:l.on mlxtures sampled upon passage of
| 400 hours are shown in Table 2 and the results of evaluatlons.
30 of react:l.on m:t.xtures sampled upon passage of 600 hours are-
. shown in Table 3. |
".'Comparatlve Example 3 _ _
' The same apparatuses as. those used in Example 1 were

operated contlnuously under the same operatlng cond:Lt:Lons
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: as those used in Example 1 for 600 hours éxcept that a pipe
connectihg.fhe first vessel to the second vessel had neither
valves nor detecting probes but had eight bends., a pipe

| connecting the second vessel to the late polymerization

5 veésel-had neither valves hor detecting prdbes‘but had 13
bends, a pipe connecting the late polymerization vessel to
the.twin screwiextruder had néitherrvalves nor detecting

'probes but had”15-bends;.and'all these bends had a radius

“of curvature of 50 mm. Sampling was conducted at the outlets -

| 10  of the first vessel, thévéecqnd‘vessel,_the late '

polymerization vessel and the twin'screW'extruder upon

g

s _ | "passagés of 200 hours, 400 hours and_600 hours.
' _ The f_esults of evaluétions of_ reaction mixtures s_ampled
upon passage of 200 hours_aré shown in Tableni; ﬁhe_:esuits
15 of evaluatiOns of reactidn mixtures Sampled.ﬁpon passage.of:
' 400 hours are shown in Table 2 and the results of evaluations
of reaction mixtures sampled upon passage of 600 hours are

_“shown:in Table 3.
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-capabl e of feeding a fixed anount of the raw material into fir initial
‘pol yneri zation vessel- 7 continuously, a catalyst preparatr”l)s/I §@I 4 into
~which a polynmerization 15 catalyst and phenol. used for dissolving the _
catal yst could be weighed and then charged, and a-catal yst feeding vessel
-5 which. could receive a catal yst solution prepared in the catalyst
- preparation vessel and had a catal yst pgfp 6 capable of feeding a fixed
~anmount of the catalyst solution into th first initial polynerization

- vessel 7. polyneriz thon viessgl 10 whi.ch werne conmectéd tp each ot her An

~ - within a pipe conn@qi i
~.vessel to the secogd

ini.tial polynerizatijgh viessel {comprijsedjtheifirst| injtial polymerization
vessel 7-and a secondgigiitiial Jin senies; Ea¢h of the yert|cal agitation
vessel s had an inteshdh ceil [Lpr {heating, Thesé two {nitjal polymerization
vessels (first vessehﬁ?ﬁamd-seconcuxessel 10)- hae|wectify| ng coluims 8 and
11 having a reflux |medhani smifor seﬁhrdfﬁng a mohydr oxy conpound
~produced by a reac | “Und a dar bqgnijc ag¢i d di estel which jvas a raw materi al
from each ot her. pE!ﬁ?erizaticn'VEssel was c¢ontiinyiousfy fed to the second:
A reaction m xture@g iingd in the flirsg initial iinitial polynerization
vessel by neans of 4g f |-lulricatiing gear [punp 9 which has di sposed

tlhhe 31 May {2006 44| finsty intitial polynerization
ilal jpolynerization vess¢l. The pipe connectlng
i _

L

_(/)

t

rijzatijon |vessell to{thejsécond injtial

dNj@&@ Helengt of m8 ig exeladi ng a| | ength of the

i pe allso had a polymer vyalve L6A gnd a sanpling

lilng nozzlle{as val veés anpd|a tenpefature detecting

eteqgting. probe 17B as| deteg¢ting probes. Further,

In_10 addiition, the pipe al $0 hpd a flange

ians, [i-.el, tat @& compnecti on between an outl et of

er|i zatli on |[vessel and the polyper pipe, at - an inlet

Rsed [k fRe POl WTel mpi P8l 1» atwan|-outl et of the

mgl i ng vallve 15|proyi ded between fhe pol ymer val ve
inl gt off gfhe gear |punp, |[at an outl et of the gear

Nnithotvinan h 1 nll.at &f tl

t he flrst initial
pol ynmeri zation ves e
gear punp portion.gT
valve 16B having
pfobe 17A and a prés
the pipe had threezh
di sposed at seven 8|
S the. first initialmg
-of the pol yner valwg
pol ymer val ve, at Eh
and -the gear punp, ,
punp, and at a connb
pol ymeri zati on vesgd
initial 20 pelynertz
~ vessel had ai i ntegr
“bends of 150ZFm afo

A-hetweenta hetsecobnd— nitia

d |t he |pi.pe. |The|pol yner | pi pe ¢conngecting the first
n (vesgel tio|the[second inijtial po]ynerization
i~gRet e~ off 20 M4 a nadlusoof gurivature of the
agket [for |all owmng t pi pe be hepted and cool ed

— T T T

> T arspgime m@g@@a@e&

lyes

>
@

r&@&&ﬁ;m%@&ggg&@@gﬁ

AMa

. fron1out5|deﬂ A r€3ad m xtyre obfained in the secopd ipitial 25
pol ymeri zati on vesg wds [contlinuously fed 1o allate | o
foe 2 — T 1T S o |
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pol yneri zation vessel

was di sposed in a pipe connecting the second initial-:

by means of a self-| ubr| cating gear

10,to the late polynmerization vessel

initial

| ‘al .pol ynerization _ _
l ength of 8 m excluding-a |length of the gear punp portion.

vessel.

to the late polynerization vessel

poly

whi ¢h
vessel

3 W&a“é’(ﬁ%ﬁﬁ

13. The pi pe connecting the second

had a pol ymer valve 18A and a sanpling ¢&lve 18B having a

had a
The pi pe al so
sanpl i ng nozzle

‘as val ves and a t enpek atjurle degtectli g probe 3T May 2006 4 19A, a pressure
det ecting probe 19B q@d a vi sqosi tly |detecting probe 19C ps detecting
probes.. Further, thelpige |had thregefbends. In additiop, the pipe also had a
flange di sposed at [s@v@n |l ocqtions, i.e., at alconnectiop between an
outlet of the seconﬂlgwld i%al (&Pl yer| zag ondvesaeth a'lg' t he pol yner pipe,
at an inlet of the paﬁﬁyer valive di sposed in “the ponTer pi pe, at an
outlet of the pol yper=wdl ve, gt the|sanpling valve provided between the
pol ynmer val ve and dﬁgear punp, 4at |an ilnl et of {the gear punp, at an outl et
of the gear punp, aJ&* gt |a cannecgtilon between an|inlet of the late
pol ynmeri zation vegselc@n the pipe.] The polfymer pi pejconnecting the second
- initial polynerlzgtioqgvesser to|the | ate pol ymeri zation| vessel had
hori zont al agitationqyﬁisel 13 whijch had no|rectitying col um heated and
, poQLed-fron1outsid§ g -Ijat e [pol yneri zation vegsel was al uniaxial an -
~internal dianeter pf | 20 Ne a|Ladiug of qurygturgigf the | 15 bends of 150
nm “and a jacket fgr|-@ld[owi ng|the plpe,to be and™was fully covered with a
jacket. 20 A reactHg fj|xtjur e |obt ai ned iin the | ate po|ymefization vessel
~was continuously fHd @laltwin sclew exiruder by peans of| a - _
self-lubricating gedr @ing 15 |whi ¢h|was |di sposef W th|n a pipe connecting
‘the late polynerizationlvessell tolthe twin |screw extruder 22. The pipe
connecti-ng the | at &?QynfriZdtion essel to the tw n|screw extruder had a
length of 8 m excFudig a length|of the gear punp portion. The pipe also
had a pol ymer "val 2@ @i aSsanf) Bng|¥al V& 208|Rav|fg g sanpling nozzle.
as 'val ves and. a . t eaped gilurie detectimg probe|21A] a pressure detecting '
- probe 21B an® a. vi gdgosidaly detectlmg probe 21C as detefcting probes. Further
t he pipe hadsthreel gnds [T addi T om, —the | prpg @t sorhad) a fl ange :
. - disposedat ssiven |@datigQng, i.|e. at ajconnect|on befween an outlet of the
late polynerizati on | wessel ald_the gpldne plpa, at an iplet of the- -
" polyner val v@ 31 May 2606'|96 dMspoSed’ wi Thi p™t he®pBI ypBr pipe, at an outlet
= of the polynmsr va_Fvg at [t he|sanpl ing val ve prpv|ded| betmween the pol yner
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: _screw extruder and the pipe. The pol yner pipe connecting the late

val ve and the twn screw extruder, at an inlet of the gear B&%gt an
outl et of the gear punp, and at a connection 5 between an % P the twn
 polymerization vessel to the twin screw extruder had an internal di amet er
of 200 mm a radius of curvature of the gnds of 150 mm and a jacket for
allow ng the pipe to be heated and cool from 10 outside. After passing

. through the BV BCrEW extruder, a reaction mxture was extruded froma

die 23, cooled i'n.a cooling bath which was not shown in figures to be a

~strand, and thenMedt potypcprdérsst bhbBanitaia it pb1pesrBohatBoMs i N

figures. Operati.ng co 'dibti ons of the nelt polycondensation were as foll ows.

Bi sphenol A SRS ThBSGr Sheft iTe 7 HIRI SUF eFhBSuBBOWBNER dF ety

- carbonate was used a®1NoAFRRReH sAH ithH 1o WheHGalds3h KRl ) of
-mol ten di phenyl carbonate was charged into the raw nmateri al” e i ng vessel

1 and noPt erfomtHeouss7 by Rge (OF 3 pdtyidondlensiatpoanok s Aeddsachag geats and
mol ten undel..agif.ation.. A raw material mxture thus prepared was o
transferred 10 i%ih&el%rfa&%rbtrﬁ al? TR St | PEEPATRE Y9Tb YR5TSAkert 2R i on

cat al'yst, divaditinms aldomft it Sagtoy WWenpsath e £aAlystivascdissol ved
i'nto a mxed; sol.ution of phenol and water in a weight ratio of 90710 in
t he catal ystdisses abhish been welighetd ehd coateedrintortld wdmsalat al yst

woul d be 30 ~sol utign.thus_ prepared.was_transferred to the
“catal yst feedi ng‘;i égggtseﬁ%&gﬁ%%v{/u%lggg%hgf ?hlga‘? tﬁﬁf‘é&i%ﬁ*e&gﬁgi‘?ﬁf%ﬁﬁm 3
- and thel@at & ydticholashileh repadivieg a0 Waw av €L L0 Prapded st thad f4e anmount
“ioft raw-material to be fed to the first initial_ polynerization vessel 7

Woul d be 12™8HEFARL RTEPATE tdueSFEvBRd drrl 47 Tay Mahemdgst MBI on to

be fed woul ¢dppibhex ok0rBetlnyVal £0ksq BASEAL0D: b&ﬁ@@?'m{#e%ir} e above
condi tions, continuous nelt polycondensation was carried out. erating.

condi tions & fdasit gelihiel patliymenigssdion wersseals T admiiuddEry} iag
conditions fQr _the.first initial ol ymeri.zation vessel conprised an :
. internal t-e_r?%é:raal_ty%_rte_Poriegaffﬁiena?fc?%_f%egﬁ_é‘é‘ Ut SCLFFEHFAL I hose
- foor thelseceataliysitt bald pREHBRI 1334 ﬁarvgsféﬁwﬂﬂgrm@dzaa&iﬁﬁrdwld .
tenperature_ of 260C and a degree of vacuum of 15 Torr, and ‘those for the
l ate pol ynetez¥eighedeand| thenpeharged. ardprreataly s feddiatd mesmdi umin
the externals jackat ofi1a2 42 %I r f vacyum of Q.5 Torr. 'I:cg%dabove
appar at uses were operaf ed cgﬁ%%%u%us%%aéﬁégr_.Stolaﬁ%&éll?&/grc?ﬁ)&rﬁ#n’ﬁ‘ o itions .
- for 600 houcgtadystfposparieson Vesefel anatian antatal st YRmD sRAPHEAE and
- sanpling was cgndact ed . - _ . ' )
_ o .- 0of feeding a fixed amount of the catalyst solution into the
20 first initial polymerization vessel 7.
_ An initial polymerization vessel 'compr_is.ed_ the first
o ~initial polymerization vessel 7 and a second initial
o polymerization vessel 10 which were connected to each other
_. in series. Each of 'the__xfertical agitation vessels hald an
25  internal coil for heating. ' - | S |
N “These 'two initial p_olymei:izati_on- veséel-s (first vessel
7 and second vessel 10) had rectifying columns 8 and 11 h_avinlg-_
-a reflux mechanism for" separating a'mono_hydroxy compouhd'
| . produced by a reaction and a carbonic acid diester which was
30 a raw material from each other. = . |
A reaction mixture obtained in the first initial
polymeriz_étion vessel was confihuously fed to the 'second
"o initial polymerization vessel byimeans"bf-a self-lubricating

. gear pump 9 Which was disposed within a-'pipe-conn_'ectin'g_ the -




.20 C_onti_ nuous melt pOI ycondensation was carried out by usg _ ' %ets of
~the first initial polynerization vessel, the second initi 399 rization

- vessel, the late polynmerization vessel and the twin screw extruder upon

_passages of 200 hours, 400 hours and 600 hours. wei ght, the average fl ow
rate W(cnB/sec) and value of 2.9 of ﬁtl on m xtures sanpl ed upon passage
of . 600 hours ‘are shown in Table 7. Fur a viscosity average nol ecul ar

400 hours arg .shown, 'ﬂlé&ﬂﬂéiﬁ%efyghé '#E%gél of_g%g%gatl 3 QH&Pl

-eval uations of reaction mxtures sarrp ed ‘upon passa

' ~eval uat i ons peflymeacitzdadnon xtagssl sanpl ed upon passage of 200 hours are

‘'shown in Table 5, bhe results flanges of each pipe in the present exanple
are shown in Tabl & |B%E?n‘é1’n5?‘é§éﬁgeth¢ St Mﬁ&%wmwwﬂ val ves
“and x W13 gfegndie [ h r er, 5to
'8. Exanple 5 4. Toaccgar% E)Etﬁgt eic%int?"?aﬁlu sll%?‘?n i%rgn‘%agnsgft ?lg'rsldt c1‘1’Iow of
a syst enPhadiengthhefsame, constuding e lengthabri nhExgaannﬁﬂp o tdQe6 48
“rates of a r,aw rraterigl fﬁggi ng'gkjg_ﬁ and a catal yst _solution feeding punmp
wer e adj ust ed*sEHRt Rat CafBinfisP Glv Yat¥ei ubA amg 2 AABASS Fadivicon to
be fed into 1xd IHaS:tmgmatl fﬂm@'rfﬁiz!z%@ £ %‘?L%ﬁéé Ayl é&.‘/ﬁﬁu’} d Mes as.

much as those 5 in Exanp In this case, all pipes use an 1 nternal

. dianeter of d@Geﬁﬁanp@F?&thend-'7@o@Q |aorP3‘-‘e@fsue:@chﬂe1mn1;nmg ipzathieort ABessel were

. eval uati ons wei

B adj usted su ity rage |l ecul a a_reaction '
‘m xture at g%ttc?%?lt%? g’fr%g)(a%c P?ﬁ?ﬁaﬂ’%}np&g&éﬁ\gﬁﬁ%&% 8f5r oxtPat el y
t he sanko 1&dﬂﬂtaonqrthap@i@dlgl\§osmtayﬂ\é@[g%9@1@¥ﬁé& t WRIv@ in

Exanpl e 4. The system was operated continuously for 600 hours and fl ow

rdtes of redOCREHORSxt dr s wite amERIBeSEignd bedatasi '@ml@&”m‘:m at
out| ets of ekl nalchah poh tyrrp-‘: R MO +rRCEGmeY b

pol yneri zati on vessel ol'ynmeri zation vessel
extruder uped alp&@éae@;eef d:ﬂleZﬁﬁlbrmarsvaJAfH)dInQQBSeartch G0 polymer Piperesults

. of evaluati ons of %ZC% r{lg xt.ures sa | ed upon passage of 200 hours are
shown in TaBle®s, °F ol ¢ fuYERe &t RSP IHnG FiddYesanpl ed

upon passaggxﬁﬁrlagdﬂﬂgthééhstﬁéegéf'ﬁﬂé’r lﬁlwla%&th%ngeabepﬁ ulds agxf 9 of

g the average flowrate W(cnB/sec) “and Vval'ue of
reaction m Abde s°§aﬁbﬁeﬂeﬁponupassagealmfombehm stlze egeah@mmpi ,nahdbl e 7.

_ ‘Further, a \.!Jtsﬁog héeé\éﬂ)%g%e |e% 5 n&l)él\é\/?é?’ f a reactlion m.xtuyre in each

. pipe, and intern Iramet er ers of

- pol yner val pesynadlleaamgasvefssea.cran@ Rhel Biphee present exarml e are shown in
"~ ‘Tables 5 to 8. As is understood fromTables 5, 6 and 7, even when the flow
 rates. were scal ed"¥ H%%Y‘F?rfl’%@et FRB3eEHbRE FheEﬁaﬁﬁltelnltlal

20 :p_olymer:.za_.t:n.on _vessel to the second initial polymerization
\ | vess'ei had an'internal diameter of 20 mm, a radius of curvature
} . |  of the bends of 150 mm, and a jacket for allow:l.ng the p:r.pe
| | - to be heated and cooled from outs:.de. |
A reaction mixture obtained in the second 1n1t1al
25 polymerlzatlon vessel was cont:.nuously fed to a late
polymerlzatlon vessel by means of a self -lubricating gear
" pump 12 which- was dlsposed in a pipe connect:i.ng the second
V:lnltlal polymerlzatlon'vessel 10 to the late polymerlzatlon
m{,vessel 13. ' ' '
N .30 The pipe comnnecting the second J.n:Lt:Lal polymerlzatlon :
: vessel to the late polymer:.zatlon vessel had a length of 8
i, excludlng a length of the gear pump portlon The pJ.pe also '
'_-.had a polymer valve 18A and a sampl:.ng valve lBB hav1ng a

"._SamPl:Lng.noz_zle as valves and a temperature detecting probe




- operated continuously undér the sane operating conditions 31 May 2006 49

- 'the twin screw extruder upon passages 0

- changed fromoiameanizaim messeietdi thetlatobollymepipatienweessehehsgcond

4, the qual ity of a polycar bonat e obtai ned was good as in %Pﬁd@ of
Exanpl e 4. Exanple 6 The sane reaction systemas that used ﬁ& e 4 was

as those used in Exanple 4 for 600 hours except that the length of the
‘pi pe between the first initial polynerization vessel and the second
inittial polynerization vessel was changett from 8 mto 24 m the dianeter

of the pipe peiwee Qﬁﬁga i1 rd zat.i on vessel and.the late
pol yneri zation vesgg{eg\%gg c andgﬂe}'d{é ?%%ﬁgp%%/o yria r‘r’llgr?(?st]%g ‘gﬂ%ﬁ% tP9f the
pi pe- bet weerprebe 1% epdeyeertinagt ppabeesseruptitet heHeVpipeChaw extegder.

was changed from 8 to 24 m Flow rates were neasured and__sanpli.ng was
conduct ed atb?lﬁgé OUE%@%&tlﬂ’i’e thesPipgi #18p had sofEjsndeziFBASEEsaE| , the

“second initigdveel HdmitZeHd o eSSk, at . hol i i..0 el -and
y e a5 oo B R DOTHAT s BukE5tes
hours. Phe ¥Reslecondf ivibiahpodysesfi zaddo vas seX tandeshe poyllyek upDpe ,

~ passage of 200 ho r own .in Table 5, the results 15 _of eval uations
) gf r egcti oh_zé)ng?g u'?légegaoﬁ:pfga Hﬂc}é’ﬁ"%geias Grsneredhdir hePo lMeFPiRe Tabl e
6, and the reisudd soof16vabsathe@nsol phet 6RE11QN H%X%Héeéaﬁgm?hg?v&ﬂ?&

COS

passage of 600 hours are shown in Table 7. Further, a vi y aver age
ol ecul ar  VREGRtded the taamddef polymngrevalvendnd cihe grechiry plump ,08t2a® 20 X

WL/ 3.0of ar ' re j h pi,pe, and.internal dianeter, internal
- pressure, Igﬁgj{f% ;bnfdner%ér:t?%rdgngsﬂg)dl yrFe?’hv Pgé'?taﬂﬁ ﬂ‘ﬁn%‘é@roﬁ’_u@cha‘b‘?‘pe in
- the predént axanpbenact ishobetiveeliadh enldt toFf $hEONRAE AhdMAnEX IRt L0d The
. sanme reaction system as that used in Exanple 5 was operated continuously
~ urider the saffi® perT nPR MR ons as those used in Exanple 5 for 600
~hours except that miae plivaiE! ¢y écﬂﬁle%t&%aabeﬁﬂ’lf%éé}ﬁd dstid i thal

po

pol yneri zation vessel and thé second initi ynmeri zation vessel was 30

- ~initial polynerization vessel and_t | ate paolynerization vessel was
__changed frorﬁqflc} n%n%ﬁnc?ngt}aﬁﬁtgﬁdoﬁhggdf"ﬁnﬁ é'r%dd'f‘f"st RE FPpEabETReRR M2 | ate
pol yner L8at itemas/ ess el s@ngh | hend Vi N SESW £5¢ rades eneesk f£ompg0 M
31 May 2006 50 to 200 -mm_Fl.ow rates were neasure%ﬂ?nd_ sanpli ng was -
~ conduct ed attadted@nGteovked Hergm reutsideial pol ynerization vessel, the
~.second initial polpyrenrizati .. .the | ate. pol ynerization vessel and
‘the twin screw exttrﬁl%é'ﬁz%p % %z%é‘gggﬁt&fmofvefﬁlh_ 5,2 A'Hb‘%?p’s and 600
hour s. - horizontal agitation vessel 13 which had no rectifying column

| and was :Eully' covered with a 'jécket'. _
20 '_ _. | A rééction inii:ture obtained. in the late polymerization
7 L vessel was cbntinuotsly fed to a twin screw extruder bjr means
' } . of a se;i.f-lubr_icai_:ing gear pufnp 15 which was disposed within
| a pipe c’onnectinQ the late polyi_ne:éization vessel to the twin
. scx_"ewur_e'xtrﬁ_dér 22, | | |
23 . The pipe connecting the late polymerization v.e_SSIe.l to
T “the twin sc:e.w-ex_truder had a length .of 8m, | excluding a leng.th
~of the gear pump portion . The pipe also had a polymer valve
) ___20A_;'_-.1nd a s.ami)ling valve 208 -h_avin'g a sam.p_lin.g nozzle aé valves
" _ _an_d a temperature detecting .p'rpbe. 21A., a p.._reséui_‘e detecting .
30 probe '.le__an.d"a viscos_i.ty detecting probe 21C as detecting
E probes .::- Furt.h'er,_ the pipe had three bends. In addi.tion',' the
'.fpipe"also'had.a flénge disposed at seven locations;'i.é.,
. ata _connecf.ion_'_between an outlet of the .fi.até'polYme'riza_ti'on -

‘vessel and the polymer pipe, at an inlet of the polymer valve




-c 400 hours an

The results of -evaluations of reaction m xtures sanpl ed gegﬁpi®§€ge of
200 hours are shown in Table 5, the results of evaluation tion

‘m xtures sanpl ed upon passage of 400 hours are shown in Table 6, and the
results of evaluations 10 of reaction m xtures sanpl ed upon passage of 600
hours are shown in Table 7. Further, a viscosity average nol ecul ar

wei ght, the.average flom/rate'VV(an/seéf and value of 2.9 x W13 of a

reaction mi Sy and_internal djaneter i nt ernal  pressure,
1 ength and )r(léﬁjrgrs ogﬁ Ilp‘rT@F \?51 TaR&Pes Tt ARRUTLRt QL] %PW"E he
~present . exangalvey eaﬁhﬂvm sainp'ﬁatbig?&raﬁré Prov D Hatiedh RHRIMY S ynhe same -
reaction system as that used in Conparative Exanple 4 was operated

cont i nuousl W‘Hﬁﬂi‘e@qqﬂéhé%ﬁglépépaﬁWnQXtEGdéendIatl enslralaet hes ethes egbam

Exanple 5 fg4 0 SXG e between the
first initial nﬁgola{)prrglfzat | g% v&eés]géelfé EGAJ}Q@@ iahtFtEFacf OISR zat i on
vessel Was divtrwpezh faromrBlen tof Sthemtwiie d@ng f’exﬁrdd& Ridee tHety|en, the
second initial polynérization vessel and the |ate poI yneri zation vessel

was changed from POIETH RA@e [onneStdme dhe He W@lmé'ﬁlhm | ate
pol ymer i zat iy 685 9. n e t e mto
50 m Flow.rat 'eés(ﬁvx/e&r@e F#%agg}gd% ¥ éﬁ%]@wﬁgfvxggec%% uct ¢ ahe _g{?ﬁgets of
- the first isifi2@ mpol 9n:e¢-di:1a$'iqf1 cesseiyrd ek the bendsdofnimailm and
- pol yneri zatlon Vi s%e b f at e %yrrerl zation vessel and the twin screw
_extruder pasJFFEETF 506 hovieg BRf $uhe Beatrgard cogled dsiams of
eval uations o@j‘tgmtl on mxtures upon passage of 200 hours are shown in
~/Table 5, the 31 May 2006 10 . The same reaction systemas that used in
“‘Gonpar ati ve fl ang8Ster E&éﬁlpgpéhp‘-‘ﬁulghe tﬂjueeéiemn Sxaepl examdelmm in Tabl es

- of evaluati f tur Ipon passage of hours are
'shown in Ta(t%lltl‘e%w%,ior gﬁyhe resu ts%ﬁg\% ua lorias dE‘jbe’f a%%e'ac?tq ':'x“tlﬁes
sanpl ed uporopdssagbath GHflchous ra:ﬁe sHdwWvin Bifakke ¥o ta!ld R@fpard,
~viscosity aver %&erml ecul ar ]rg t he avera%e flowrate W(crrB/sec) and
" value of 2. §0& tHen quprinto DaLIeNS Wil clik tegcHhbrhevaampt mhawml
~diraneters iRt @HRrdy.essure, | engt h and nunbers of polymer valves and 5
to 8. Conparative Exanple 6 at the outlets of the first initial :
pol'ymerization veSperatpopyrmrdiZatons ofetise ineditdpo I cosdersa exon wiare upon
passages seg n%&} itial polymeri zatlon vessel , second late of 200 hours,

NS

Blsphenol A was used as the aromatlc d:l.hydroxy compound,

) and d:l.phenyl carbonate was used as the carbonic ac:Ld diester.
20 | 500 Kg (2 33 Kmol) of molten dlphenyl carbonate was charged
_ _ 71nto the raw materJ.al melting vessel 1 and molten 'I'h'e.n

} o ' 527 6 kg (2.31 Kmol) of b:l.sphenol A was charged and molten
' : _under agltatlon A raw materla_l mixture thus prepared was.

transferred to the raw material.feeding vessel 2. _
25 <. As the polymerlzatlon catalyst d:l.sod:z.um salt of
o _ blsphenol A was used. The catalyst was dlssolved :Lnto amixed
_ ‘solution. of phenol ‘and water in a we:l.ght ratio of 90/10 in |
- the catalyst preparat:.on vessel 4 so that the concentratlon
_ ' of. the.catalyst would be 30 ppm. A catalyst solution -thus
- 30 : prepared was transferred to the catalyst feedJ.ng vessel 5.
~ Flow rates of the raw material feedlng pump 3 -and the
- _catalyst sclutlon feedlng pump 6 were controlled so that the
' ._arr_l.ount of raw mat_e_r:.a_l to be.fed to the first initial

. polymerization vessel 7 would be 12.5 kg/hr and the amount




The results of evaluations of reaction m xtures sanpl ed 253thn%§§ Fl ow
- rates were neasured.and sanpling was conducted second late a‘;y ?zation
vessel to the twin screw extruder had a |length of 8 mand al so had 10 '
pol yner val ves and 20 pol ynerization vessel had a length of 8 mand al so
had 10 polyner valves and 20 fl anges, gd a pipe connecting the 20 first

|l ate polymerization vessel to a second Fate that two |ate pol ymerization
'vessel s wer SRS 1 cti ke t| al

pol yneri zat ?%1?1 vesses?%tlt %O?ﬁlret S’z’cgﬁd'??ﬁf.ét)‘? gﬁ’u&ﬁqgﬁe; }gaqon (i/e:{s‘gée ad 10

- polyner - valhasednd mﬂﬂemg]ea,. alrpd@etdmrmﬁmte agnﬁlie:laaeombnﬁﬂucﬁis

~ pol ymerlzatlo vesse to a fi rst | at e ymerlzatlon vessel had 10 pol yner
val ves and ﬂfa a‘hcg]evs SR LYNARS i fpl e 4 was oper at ed

conti nuously undebpe&etaa &Qﬂﬁtﬂd’lﬁ- Jfofééléﬂ%i AN058 diS Exanpl e
5 for 600 hours except of Iagval uations of reaction mxtlures saﬁ% es%lupon

o passage. 8f UfRHP pasbabows. 20pdmakinacendidinnsnfdalibe Sirsheimisidl s of

reacti.on m ed Ypon assa e .of 600 rs a e 400 hours are shown
in Table 6, ﬁ%e Festt S ecﬁ‘s 554 83 ?‘Pgﬁﬁﬁé ofeReFAhIRR 9t the
present exampjce caaﬁdSeha\a@ﬁee aab}aeﬁmmamomﬂee ,tHos&EWdrehe saedﬂn"d:OS' ty

average nol ecul ar i ght, the average flow rate W(crrB/sec) and val ue of
2.9 x \/\113 %?1@-%%£9¥W%%%@|W%ﬂﬁh IR ised amtmrernal arreter

“internal q:%%ﬂ yer val ves .a <m m m
" HHH a r oEEE = %oaéb%%% age gH%&% NGO ?%f ocl)
_ all 0O ~10 I ﬁhdsm(ﬂm&rﬁa Qla i polymer:l.zatlon vessel comprised a

-

-

‘temperature of a heatlng med:.um in the external jacket of
270°C and a degree of vacuum of 0.5 Torr. |
| The above apparatusee were oper'ated continuously under
_ the above operatlng cond:Lt:Lons for 600 hours, and flow rates
: | 15 of reactlon mixtures were measured and sa.mpl:..ng was conducted
at outlets of the first J.nl‘tlal polymer:.zat:.on vessel, the
:second 1n1t1al polymerlzatlon vessel, the late’
polymer:.zatlon vessel and the twin screw extruder upc)n
| passages of 200 hours, 400 hours and 600 hours.
20 - The results of evaluat::.ons of reactlon mlxtures sampled
. upon passage of 200 hpurs are shown in Table 5, the results
} _ o of evaluations of reaction _mixtnres sampled upon'passage of
| 400 hours are shdnrn in Table 6 ,' and the result.s of evaluations
of readt_i'on'mi'xtu're's' sampl'ed 'upen passage of 600 hours are
: 2_5 . shown in'Table' 7.‘ Further, a v:.scos:l.ty average molecular
. : weight the average flow rate W (cm /sec) and value of 2.9
- xW0fa reaction mixture in each pipe, and internal d:Lameter,
1nternal pressure, length and numbers of polymer valves and |
e _flanges of each p::.pe in the present example are shown in Tables
30" 5 to 8. o |
'Example‘d
N Contlnuous melt polycondensatlon was carrled out by use
of a system" hav::_ng the same constltutlon as that in Example

_4_.__" To carry out the_ co_nt:.nuous melt polycondensation, flow
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rates of a raw material feeding pump and a c.atalyst solution
feeding pump mere adjusted such that amounts of raw material
and catalyst solution to be fed into a first initial
. poly_merization vessel would be fives times as much as those
5 in Example 4. In this case, all pipes used had an internal
diameter of 40 mm. Operating conditions o.f. each |
polymerlzatlon vessel were adJusted such that a v:.scos:.ty
- average molecular welght of a reaction mlxture at an outlet
of each polymerlzation vessel Would be approximately the same
ﬁ "10 as a corresponding viscosity average molecular welght in
| w}’ B ) Example 4. The system was operated contlnuously for 600
' " hours , and flow rates of reaction mixtures were measured and

sampling was conducted at outlets of the first initial

polymerization vessel, second initial polymeriZation vessel,
15 late polymerization vessel'and twin screw extruder upon
passages of 200 hours, 400 hours and 600 hours
The results of evaluat;Lons of reaction mixtures sampled
:upon passage of 200 hours are shown in Table 5, the results '

of evaluatlons of reactlon mixtures sampled upon passage of

-'2_0 400 hours are shown in Table 6, and the results of evaluatlons '
of reaction mixtures sampled upon passage of 600 hours are
} ._ . shown in Table 7. Further, a viscosity average molecular
| Weight the- 'ave.rage £1low rate W '(cm3/sec) and value of 2.9
xW3of a reactlon mixture in each pipe, and internal dlameter
25 ‘:Lnternal pressure length and numbers o:E polymer valves and
'r-flanges of ea_ch pipe in_.the preseéent example are shown in Tables
‘5 to 8. " | - R
‘As is understood from Tables 5, 6 and 7, even when the _
flow rates were scaled up nearly five times those in Example '
'_ 30 '. 4, the quality of a polycarbonate obtalned was good as in
“the case’ of Example 4. ' '
}Example 6 '
| ' The same reactlon system as that used in Example 4 was

*_operated continuously under the same operatlng condltlons
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as those used in Example 4 for 600 hours except that the_length

of the pipe between the first initial-polymerization vessel

- and the second initial polymerization vessel was changed £from

8mto 24 m, the dlameter of the pipe between the second initial

' polymerlzatlon vessel and the late polymerization vessel was

changed from 8 m to 24 m and the diameter of the pipe between

the late polymerization vessel and ‘the twin screw extruder |

was changed from 8 m to 24 m. Flow rates were measured and

_sampllng was conducted at the outlets of the first 1n:|.t1al

polymerlzatlon vessel, the second initial polymerization

vessel, the late polymerlzatlon vessel and ‘the twin screw .

extruder upon passages of 200 hours, 400 hours and 600 hours

The results of evaluatlons of reaction m:l.xtures sampled

.upon passage of 200 hours are shown 1n Table 5, the results

of evaluations of react:_l.on mixtures samp]_.ed upon passage of

400 hours are shown in Table 6, and the results of evaluations

of reaction'm_ixtures sampled' upon passage of 600 hours are
shown in Table 7. Further a v:.scos:.ty average molecular
weight, the average flow rate W (cm® /sec) and value of 2.9

% W of a reaction mixture in each pipe, and internal d:l.ameter

q.nternal pressure, 1ength and numbers of polymer valves and
' _ flanges of each p:r.pe in the present example are shown in Tables

5 to 8.

Comparat:.ve Example 4

The same reactlon system as’ that used in Example 5 was

-operated contlnuously under the same operatlng conditions

... as those used in Example 5 for 600 hours except that the

30

d:l.ameter of the pipe. between the f:.rst :Ln:LtJ.al polymerlzatlon
vessel and the second J.n:Ltial polymer:.zat:l.on vessel was
changed from 40 mm to 200 mm, the d:l.ameter of the plpe between

the second initial: polymer:.zatlon vessel .and the late

) polymer:l.zatlon vessel was ‘changed from 40 mm to 200 mm and

the dlameter of the p:l.pe between the late polymer:.zatlon

" :vessel and the tw:Ln screw extruder was changed from 40 mm
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_ to 200 mm. Flow rates were measured and sampling was
conducted at the outlets of the first initial polymerization
Ves_sel., the second initial polymerization vessel, the late
polYmerization vessel and the twin screw extruder upon

5 passages of 200 hours, 400 ‘hours and 600 hours.
- The results of evaluations o.f reaction mixtures sampled
upon passage of 200 hours are shown in Table 5, the results
~of evaluatlons of reactlon mixtures sampled upon passage of
400 hours are shown in Table 6, and the results of evaluatlons
| 10 of reaction miktures sampl_ed .'upon _pas'_sage of 600 hours are
L | o _shown in Table 7. Further, a viscosity average Imoiecular

weight, the average flow rate W (cm® /sec) and value of 2.9

Cx W3 of a reaction mixture in each pipe, and 1nternal diameter, S

_internal pressure, 1ength and numbers of polymer valves and
1'5_ ' flanges of _each pipe in the present exainple are shown in Tables
5 to 8. | - o | |
: Comparative Example 5 | _
‘The same reaction system as that used 1n Comparative
Example 4 was operated contlnuously under the same operating
20 conditions as those used in Example 5 for 600 hours except
that the 1ength of the pipe between the fJ.rst initial

} S polymerlzatlon vessel and the second initial polymerization
vessel was chan’ged_from 8 m to 50 m, the length of. the pipe
_ ) between the second initi'al polymerization vessel and the late
25 _._polymerlzatlon vessel was changed from 8 m to 50 m and the
| length of the pipe between the late polymerlzatlon vessel

-_'and the tw:Ln screw extruder was changed from 8 m to 50 m.
Flow rates were measured and sampl:l.ng was conducted .at the
outlets of the flrst initial polymerlzatlon vessel the ;

30 '_ second initial polymer:.zat:l.on vessel the late |

polymer:.zatlon vessel ‘and the twin screw extruder upon :

. :_._passages of 200 hours, 400 hours and 600 hours.

| The results of evaluatlons of reaction m::.xtures sampled

'upon passage of 200 hours are shown in 'I'able 5 the results
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. | .'of_ evaluations of reaction mixtures sampled upon passage of

400 hours are shown in Table 6 ., and the results of evaluations
of reaction_mixtures 'sampled upon passage of 600 hours are
.shown in Table 7. Further, a viscosity average molecular_
5 weight, the average flow rate W (cm®/sec) and value of 2.9
X W% of a reaction mixture in each pipe, and internal diameter,
internal pressure, length and numbers of polymer valves and
- flanges of each pipe in the present example are shown 1n Tables
5 to 8. . | o
10 Comparative Example 6
' The same reaction system as that used in. Comparative

Example 4 was operated continuously under the same operating

conditions as those used in Example 5 for 600 hours except
_that two late polymerization vessels were disposed in series,

15 a pipe. connecting the first 1n1t1al polymerization vessel

to the second initial polymerization ve_ssel had 10 polymer
valves and 20 flanges, a pipe connecting the second :i'.._'nitial_
_polymerization vessel to a first late polymerization yessel-
- had 10 polymer valves-and 20 flanges, a pipe connecting the
20 first late polymerizaticn vessel to a second late
| -'_polymerization vessel had a length of 8 m and also had 10
polymer valves and 20 flanges and a pipe connecting the. |
*} R . second late polymerization vessel to the twin screw extruder
| ~had a length o_f g m and_also had 10 polymer valves _and 20
.25 _flanges Flow rates were measured and sampling Was conducted :
at the outlets of the first :Lnit:Lal polymerization vessel
.second 1n:|.tial poly'merization vessel second late
" polymerization vessel and twin screw extruder upon passages
of 200 hours, 400 hours and 600 hours. _ '
30 '7 o _' The results of evaluations of react:l.on mixtures sampled
| iupon passage of 200 hours are- shown in 'I'able 5 the results f
' .'of evaluations of reaction mixtures sampled upon passage of B
400 hours are shown in Table 6, and the results of evaluations

- of reaction mixtures sampled upon passage of 600 hours are
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shown in Table 7. Further a v:Lscos:Lty average molecular

Wez.ght the average flow rate W (cm®/sec) and value of 2.9

+1/3
xW' of a reaction mlxture in each pipe, and internal diameter,

" internal pressure, length and numbers of polymer valves and

' flanges of each p:Lpe in the present example are shown in Tables

5t08
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Example 7

Melt polycondensation o.f an aromatic polycarbonate nas
~carried out by use of the continuous polymerization system
as shown in Fig. 6 which was used in Example 4. The
- self-lubricating gear pump 15 used for eXtracting a reaction
mixture'produced in the late polymerization vessel 13 had
: the following specification. The gear pump had such a
structure that a reaction mixture to be introduced into a
shaft seal portion on a motor side'passed'through a ground
‘portion and was discharged from the pump- and a reaction
mixtnre.to be introduced into a shaft seal portion on the

opposite side of the motor was put back to a sdction portion

-
A
—
H

‘of the pump. Further, a croés—sectional area S of a passage
for the reaction mixture to be introduced into the shaft seal
portion on the motor side was 0.035 cm?. An amount Q of the
‘reactionmixture to be dis cha_r_ged from the pumpwas 1.7 cm®/min.
Thereby, Q/S was'determined to be 0.8 cm/sec. Meanwhile, a
.crossfSectional'area.S of a passage for the reactionlnixture
‘:to be introduCed into the shaft seal pcrtion on the'oppoeite
'side of the motor was 0.035 cm®. An amount Q of the reaction
_fmixtureflcwingtowardtheshaftsealportionwasl.Tcmﬂﬁdn;
Thereby, Q/S was determined to be 0.8 cm/sec.
‘:} o '”' ' The above O and S correspcnd'to each passage.
| Operating conditicns of th'_e melt polyconden_sation wer_e'
‘"as follows. | |
B:Lsphenol A was used as an aromat:l.c dlhydroxy compound,

':and dlphenyl carbonate was used as a carbonlc a01d dlester
.500 Kg (2 33 Kmol) of molten dlphenyl carbonate was charged
 into the raw material meltlng vessel 1 and molten. Then,
527, 6 kg (2.31 Kmol) of blsphenol A was charged J.nto the vessel
'so that the molar ratio of dlphenyl carbonate and blsphenol
'_'A would be 1.01:1, and molten under agitation.. Araw mater:.a_l'
- mixture thus prepared,was transferred“to_therraw.material_

. feeding vessel 2.
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As a polymer:l.zatlon catalyst dJ.sod:Lum salt of

b:l.sphenol A was used. ‘The catalyst was dissolved into a mixed.

| solution of phenol and water in a weight ratio of 90/10 in

the catalyst lpreparation vessel 4 so that the concentration

'of the catalyst would be 30 ppm. A catalyst solution thus

-'prepared was transferred to the catalyst feeding vessel 5.

Flow rates of the raw material'feeding pump 3 and the

' catalyst solution feedlng pump 6 were controlled so that an

amount of raw materlal to be fed to the first 1nJ.t;Lal

_polymerlzatlon vessel 7 would be 12.5- kg/hr and an amount

- of catalyst solution to be fed would be 1 x 10°¢ ‘equivalents

based on bisphenol A. Continuous melt polycondensation was

carried out with a viscosity average molecular weight at an

outlet of the second initial polymerization vessel 10 of 6,000

and a viscosity average-molecular'weight at an outlet of the

- late polymerization vessel 13 of 15,000.

The above apparatuses were operated continuously under

the above operating conditions for 600 hours, and a reaction

' mix'tu_re was sampled at the outlet of the late polymerization

vessel'upon passages of 200 hours, 400 hours and 600 hours.

The results of evaluations of the sampled reaction
mixtures are shown in Table 9. '

Example 8

Continuous melt polycondenSation was carried out by use .

_of the same system as that used in Example 7. To carry out

the contlnuous melt polycondensatlon flow rates of the raw

" materlal feeding pump and the catalyst solution feedlng pump_
" were adjusted such that amounts of raw material and catalyst
' solut:.on to be_fed Would be fives tJ.me_s as much as those in
 Example 7. Values of Q and S were the same as those in Example |
o 7. The system was operated cont:.nuously for 600 hours with
'v150051ty average molecular welghts measured at the outlets
-of the polymerization vessels kept at the same levels as those

: _‘J.n Example 7, and a reactlon mlxture was sampled at the outlet

4
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. of the late polymerization vessel upon passages of 200 hours
400 hours and 600 hours.
The results of evaluations of the sampled_reaction'
mixtures are shown in Table 9. _
Even if the flow rates were scaled up nearly five times
those in Example 7, the gquality of a polycarbonate'obtained
‘was good as in the-case'of'Example_7.
Comparative Example.7_ | |
| ~ The system used in Example 8 was operated continuously
under the same operatlng conditions as those used in Example
8 for 600 hours except that a volt (shown in Flgs. 1 to 4)
w} '  was screwed into a passage for introducing a reaction mixture -
| | to a shaft seal portion of a gear 'pump disposed at'the outlet
of the late polymerization vessel S0 as to narrow the passage
locally, thereby changing an amount Q of reaction mixture
- to be discharged from the pump and an amount.of reaction
mixture to be fed into a shaft seal portion on the opposite
‘side of the motor to 0.025 cm?/min.. |
A cross- sectlonal area of the passage portion narrowed
- by the volt was 0. 0053 cm ., and a cross-sectional area of the
passage other than the narrowed portion was . 0.035 cm?.

: Therefore, Q/S of the narrowed portion was determined to be -

0.08 cm/sec, and Q/S of the passage portion other than the.
-narroWed portion was'determined'to'be 0.01 cm/sec.

A react:.on mixture was sampled at the outlet of the late
'.polymerlzatlon vessel upon passage of 200 hours, 400 hours
- and_600 hours from the start of the contlnuous operation.

- The results of evaluatlons of the sampled reaction
mixtures are shown in Table 9. |
'.Comparatlve Example 8

The same system as. that used in Example 8 was operated
_continuously under ‘the same operatlng condltlons ‘as those
.used_ln.Example '8 for 600 hours except that a volt (shown

- in Figs. 1 to 4) was scra_we"d_in to narrow the passage locally "
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4J0.PM O 4a) 2k~k = Exanple 7 31 May 2006 Melt  pol ycond o rq of an
~aromatic polycarbonate was carried out by use of the continuous
pol yneri zation system as shown in Fig. ga which was used in Exanple 4. The
sel f-lTubricating gear punp 15 used for extracting a reaction mXxture
produced in aéeihatie pohyeeot zabmparaesse! EX3mpad 71 henésbbpWesnging :
specification. The gaé ggﬂg?had such a structure that a reaction m xture

“to be introddted"? afEctiaR PLYErER bR Bendispharded phsemdthar ough
‘a ground .pgpﬁrh@ra@@daﬁ%&hﬁﬁh@f%éiaéffa};tﬂfx?ﬁgg 98%8‘:%3&‘%%96‘0;5“ xture

 to be introduced into a shaft seal portion on opposite si The

~ ~ notor was pushafklsaal postdononnpine icppoiftd lsddeuap. tielmicdier, ta 0. 17 '

. .Cross-sectio .area S of a passage for the reaction mxture to be
4yl

. introduced i € shaft seal portion on the notor side was 0.035 cn2. An
~amount Q of the mreagbkensBxtivhallfrde o SREHY dd 9@3‘:&&811%5%3:8@&11-7 |
8 c Meanwni l e, a

cnB/mn.  Thereby, QS was determned to be O. SecC.
cross-sect i dWalthe ¥818 WRsa0 pdtd e . f apdt dhecwamatsart nndluareihofetiye Q S
was determ - be C c o be introduced into the shaft,seal -
~ portion on_{%%%%os?&grm e-I?OF-h% h%a%?%?évxﬁgr .16%5‘”%%28'%\ PaffBunt Q of
- the reacti orThawedare, fd/SNoEy thewsitréted v ¢ 1 G WaPALEPRINBE fo &M/ Nin
The above Q and S correspond to each passage. Operating conditions of: the
mel t pol ycortredfs f/GiE S rd R @/ oo kBeBPapRaasl Parkisn ethienstian arthemat i ¢

~ di hydroxy co{measishg ™ t ﬁé)’?”ﬁl yas, tpansf esr o.the raw
. tmaterial A would be ?6(%’&1:[1&1 aﬁ?n‘% en ﬁeer %g?%al?ig%.&g(%%ﬁv material so
~“Ahat the mol ar rafiveattHophenytiumearbs e st aki tphenele527% 6hld 412e 31

. Knol) of bi }orl noel I(Af WV%S chargeg into the vessel into the raw nateri al
 melting ves é1 Qn, ve upon passage_of 200 hours, 400 hours

and 600 hours from the start of the continuous operation.
' The results of evaluations of the sampled reaction
- mixtures are shown in Table 9. - |

Table 9

Results.of Evaluations of'Sampled_Reaction Mixtufes

No. Operation |Molecular ‘L/a/b .Foreign
S | -~ Hours Weight . Material #1
Ex.7 | 200 hours -15,200 68/~1.3/0.2 : 8
SRR D 400 hours | 15,200 |68/-1.3/0.2 8
| ¢‘§ R A 600 hours | 15,200 68/-1.3/0.2 9
- o : Ex.8 200 hours 15,300 68/~-1.3/0.3 10
400 hours | 15,300 | 68/-1.3/0.3 10
- .-1.600 hours 15,300 68/-1.3/0.3 10
C.Ex.7[ 200 hours 15,200 68/-1.6/1.8 | 100 or more
o ; : : : . ' - {(110)
_400 hours | - 15,200 68/-1.6/2.4 | 100 or more
- - (180)
600 hours 15,200 68/-1.6/2.8 | 100 'or more
_ R ' (210)
C.Ex.8 | 200 hours | 15,200 [68/-1.6/0.6 - 50
- 400 hours { 15,200 |68/-1.6/1.2 70
| 600 hours | 15,200 | 68/-1.6/1.6 80
- Ex.: Example = C.Ex.: Comparative Example

%1 unit: number per kg




and di phenyl carbonate was used as a. carbonic acid di ESter31ﬁagr020§g (2.33
Knol ) of nolten-di phenyl carbonate was charged feedi ng vesse 799  As a

- pokynerization catalyst, disodiumsalt of bisphenol A-was used. .The

- catal yst was dissolved into a m xed solggtion of phenol and water in a
vweight ratio of 90/10 in the catalyst preparation vessel 4 so that the
copcentration of the catal yst woul d lgea3®isppm A catal yst solution thus
prepared was transferred to the catal yst feeding vessel 5. Flow rates of
-the raw material feeding punp 3 and the . catalyst solution feeding punp 6
were controld ed sq@ Hha u : t oL ey irst
initial polyneri za:Pi otr?e\%gsgglE ‘?‘Lﬂgl{}fsgﬁ egﬁzgéblﬂéy%g gﬁ#i%%%o%ﬁ% J%f
cat al yst sol®ghtorPalydandensimglah erdmat 10- dileydn vy emdmpolad eshdna B

bi sphenol. A tinuous, melt polycondgnsation was carried out with a

vi scosi t%_'avcearg;dg;oeﬂlr%lae%lﬁggrl‘?% tl%tﬁ.'é'ﬁ RERFRCHo%t e @idhestniti al

pol ymer i zat icwndaansRls kP 1af n@l%t@@éﬁ_ﬁa@sﬁﬂﬁ:éi’iﬁe&ﬁge mol ecul ar
tion vesse

wei.ght at an outlet of the late polyneriza 13 of 15,000. The
above appar RUSEELTHAGNS AFpma (VES SCoR icenaesitediidepachhet o vin apeariads ng

- conditions far ur, eaction mxture was sanpl ed at the outl et
~of “the lat e‘%o | r%gg'at@oerﬂi\?le%sﬂéﬁeuép%% Pass eéh%fpz_'ﬂﬁf & 400 hours
~and 600 hourslfHimssiditinggearapunpi AN ¥Edide 9D bLASLAQS dHKL Ur es

'are.sh’ox\@- in Table 9.  Exanple 8 Continuous nelt polycondensation was
~carri ed dut RFAISET ofhgaline agdidptectingionnkes ise thakphetatalefarry

. out. the comlgiHous i1+ IW( | gy rat f ‘raw material -
é.:ge_edi-ng punp gr?(j ?ﬁle:l'r%glgﬁﬁst solut | onﬁé‘)ée\bemd%I n?lp%ﬁﬁpfe\/ss\eéf)'e EEa jua[sted- such t hat
“sanmount s of - Pedyeensdiensdatendsciedliydio thel at ileagtoohe dRdheopd gebasddnes

times as nug s ,tho i,n .Exanple 7. Values of Qand S were the sane as -
those in Ex;t%ﬁ’l%e #e_%&wwn%%%%fjcbrﬂ‘? uotkiy for 600 hours with
viscosity averagegnal ey ar- wei ghts e ed at the outlets of the =
pol yneri zation vessels kept at the sang l'evels as those in Exanple 7, and a
reacti oh® ni ¥§EEINRE Lanpfdevaratke(onl/sec BoiVaypedpGosdensate ko ltat e

| i zati 200 h 00 haui d 600 h .
Pe Vel 1 s P EiEIREe A8 DR RRTIEC pREs20d BRLE Panatt sttt SO R i

-Tabl e 9. Evéhe kefllfelbbewcaatiey wene pampedatd ©ess |a/ dricws lHdd@S oddlose in
Exanpl e ‘7, -the qual izgy of .a pol ycarbonate obtained The systemused in
Exanpl e 8 \/\/5‘§36‘sz§& Pt ot RAARRYE hdehe tFRathmedbaartiap @hdhs ons as
those used igB1EXaAWIE caf ihQ SRQF BRMiS, except that a volt (shown in Figs. 1
to 4) was screwed into a paSsage for introducing a reaction mxture to a
shaft s2@&l portioh & 2a9eam’punp di.spqegd at the outlet: of the late

'pqunErf?atﬁRgr%%%sﬁli%oa%SiB%eg%gﬁp i%%%t%g§%%%5'of the pipe, and W

| Z-is a.flOW'rate (6m3/$ec) of the polycondensate,
?;} e are.satisfied simultaneously, '
' - provided that flow inhibitiQn'strength“corrésponding to one
25 - bénd_or one locétioq.of_the valve is 1 and.flow-inhibitidn '
o stréngth correspop_ding to one loc’ation of th_e dete_cti_ng probe
is 0.5. '

2. ‘The process of claim 1, wherein a viscosity average

'ﬁ 30- molecular weight of the_polycondépsate is at least 5,000.

"1-3, ': The process of cléim 2, wherein the polycondensate is
@ polycondensate from a polyéondensation vessel other than

- g”first-upstream'pochondeﬁsation vessel.




locally, ther eby changi ng an anount Q of reactl on mxture ﬁg@&ezogﬁchar ged
fromthe punp and an ampunt of reaction mixture to be fed™in Shaft -
seal portion on the opposite side of the notor to 0.025 cnB/min. was good
as in the case of Exanple 7. Conparaties Exanple 7 A cross-sectional area
of .t he passage portion narrowed by the volt was 0.0053 cn2, and a
.cross-sectional area of the narrowed portion was determned to be 0.01

cnl sec. passage \%teﬂ(?fer t%%n t he arrqweqrr ortion was 0.035 cnR. Therefore,
Q' S of the narrowed p&FrtiER s dheFede they@luradddy &fd Q'S of

~ the passage gisiitdantetdaiidihares 1A 40808 | @) T pd L Sonlisn SAFb.£d at the
outlet of the late and 600 hours fromthe start" of t he conti nuous

operation. -ﬁfﬂ%ﬁﬁé‘lﬁ-zatl on vessel upon passage of 200 hours, 400 hours The
results gf evaluations of the sanpled reaction mxtures are shown in Table
9. Conparative Exanple 8 The sanme system as that used in Exanple 8 was

oper at ed corii.i nuothkyptodesst 88 ShaEm opekwdiered nC gl BAEwaentdDE&:he Used
in Exanple 8 for 600 hours except that a volt (shown in Figs. 1 to 4) was

“screved in BPIVAMGARASE IR IR B ANG EBIPW fEDU'B e kevestthe case of

Conpar at i ve dexaft & alh pbM6EERYe r 0 glure to
be di scharged from tahe]“J gES ggggggﬂgﬂ% _ rea ﬁ%ﬁém Iébe?:";goe fed -
~ into the si‘téifet fiaslt pndt seuond upatnepmspoleyemd@eméath@n Mg del® drel7
- cmB/min ross sec ional area ,of. the passa portlon nar r oned by t he
Vit k0. g, 3 o (o ion AR L (RN RS HOfrd han
the narrOWeQbrleeTslsOEn&aﬁhQ B"?ecﬂgtwegﬁetﬁéOffrsga%&’fséctﬁ'ld‘q{ ortion
“was determned to be 0.22 cmsec, and S of the passage por I on ot her

~~than the" narﬂoéﬁﬁé‘&%ﬂﬁa&iqmyeééﬁéﬁnﬂ-ﬁe@i Itl@dobaﬁlﬁa valves., Wendactidon

~m xture was out| et f the I neriz t.IO vessel upon
~ passage of ?%%rg%gg% E)ft(?g)%houq‘;rdscq" tt?qiﬁ%s CF#) ?“ﬁe"g} T ¢ he
'~ continuous sp:e:reaﬁgm bEdMee S teir qfe@/al uations of the sanpled reaction

m xtures_are shown in Table 9. No. Qperati-on Ml ecul ar L/al/bForeign
Hour sl ght Mat eri al *1 Ex. 7200 hour s15, 20068/ - 1. 3/ 0. 28 400

o 12, 200%a) 1. 318 Ba508s e bR A0 Re 10 LAR FipBd Werueen a1
= hourslS 30068&-p035@o&ﬂ@nsatlon vessels and the pipe from the lowest
o o downstream polycondensatlon vessel have a total of flow

1nh1b1tlon_strengths of 55 or less. .
_ 7. :Tne procese of:claim 1, wherein the plurality of
polycondensation:Vessels'have an;extfnder connected to the
.N} - _;oweSt downst;ean[polycondeneation'vesseliviaaipipe having
a total of flow inhibition strengths of 10 or less, and at
25 _1east one of deact:.vation of a catalyst removal of a product
| _ hav1ng a 1ow b0111ng polnt and addltion of addltlves is.

~_performed 1n the extruder

| 8. A production-system for producing an aromatic
'30”.pblycarbonate by‘me1t4polycondensing an'aromatic dihydroxy
' compound and a carbonlc acid- dlester in the presence of a .
catalyst contlnuously, the system comprlslng |
- a plurallty of polycondensatlon vessels connected to each

'.other 1n ser:.es,_




C. Ex. 7200 hours15, 20068/ -1. 6/ 1. 8100 or nore (110) 400 3

hour s15, 20068/ - 1. 6/ 2. 4100 or nore (180) 600 hour s15, 20068/ - 11"&3’220@?00 or
nose (210) C.Ex. 8200 hours15, 20068/ -1. 6/ 0. 650 400 hours15, 20068/ -1.6/1.270
600 hours15, 20068/ -1.6/1.680 Table 9 Re%qlts of Evaluatlons of Sanpl ed
~Reaction Mxtures *1 unit: nunber per kg Ex.: Exanple C.Ex.: Conparative
Exanpl e 31 myeaﬂnﬁ;efoﬂaie/szdnnébw@cmsm@rwd;radﬂcaaelﬂhéapmt' c

pol ycarbonat e by - nel t-pol ycondensing an aronatic di hydroxy conpound and a
5 carboni ¢ &9 Q£4£ﬁQﬁa¥¥PQrﬂﬁiﬁ%%éﬁb% %fP%lr@@EI?s%tebntammously in

mul ti-steps (o) Ll e t d t o each
.other in serqlerbeévryaétb@pée&s)é ngl héﬁ?@ﬂggg 8%g°§f§§§331?pae fpa ween .

sel f -1 ubri cdthend ayesst plowmn sinck ane duelseb onuddaes 8t 06n bessise Bnghd 16hd ocat i ons
of val ve and detectln robes so that a total of flow inhibition strengths
becone 18 of° pol ycondensate is fed into the at.|east one of the
pi pes such mﬁréﬂﬁaﬁql 15

-~ wherein Qis a flom/rat%Q&kﬁgfgﬁgﬁéé?tgﬂ%bﬁé%bﬁ ensg%ihfﬁhbagggh |n3%usly
fed into a pRsdapamipal Biufderssdilgoniesseld hdate sadlf-Unbeiaidtihgear |

punp, and S ss-sectional are cn?) of the_passage of the shaft
‘seal porti or? %Traphé"%s Eﬁlpl gﬁ??nﬁaggé? éﬁﬁdszﬁn§5d%ﬁ‘?¥ g HEakes

Si mul { aneoushueh pheti degothatof lxby ahhalbtﬂt%rﬁsrtseatgmhgoséaane% g to one
is aflowrate (an/sac) of - t he pol ycondensat e, wher.€i:n ks an I1nternal - -

'.,dlaneteto(cdfsﬁf the pipe, and WD <-2. 9 x W13 (2) bend or one | ocation

Of the val vt shed kOB UM B 00 080 SLLE0GL hsotnssRonding 1 one

4, ocation of "the detecting probe s

\~éolycondensatendsfabwlEahtbitﬂﬁﬂ sihengtnCpés Qétébﬁlﬂ%ﬁprd%&ﬂr% 0.5,
- viscosity average 3. The process of claim2, wherein the polycondensate is
a pol ycondensate from a pol ycondensati on vessel other than a first

UpStrea”‘pobYCOnd@HéaE&Q@eﬁe%§ebla§$ %hyw%Q9@1%3the plurallty of

_15- polycondensatlon vessels are 2 to 7 polycondensatlon

- vessels.

_ 10. The system of clalm 9 whereln a total of lengths of
'the pipes excludlng the pipe between the first and second

20 upstream‘polycondensatlon vessels is not longer than 100 m.

_ 11. The system of claim 9, whereln a total of lengths of

"M)_ L _the plpes is not longer than 100 m.

.25 g12._ The system of claim 8 whereln the plpe between the:
| first and second upstream polycondensatlon vessels has a
'..self lubricating gear pump and also has valves, bends and”
~detecting probes such that a total of flow 1nh1b1t10n |
strengths become 15 or less. -
S 30 | |

' s13.'; The system of claim 8, whereln a radlus of curvature

e :of a bend of . each of the- plpes is not less than flve tlmes

as large as an 1nternal dlameter of the plpe




'-polycondensatlon vessel

4. The process of claim1, wherein the plurality of .polycgnge %on
vessels are 2 to 7 polycondensation  vessels. 5. The proceSs of claim4,
wherein pipes between all the polycondensation vessels and a pipe.-fromthe
| owest downstream pol ycondensati on vessal except for a pipe between the
first and . second upstream pol ycondensati-on vessels are the pipe having a
~total of flolti nhi'lb‘-iet 1S1$ ey @fgtd:‘l.adin B0 wheredsnsaandthbhenmmper bef waed t he
first-and s stre ]t_) con ensa%(éon vessel s is a pipe having val ves,
bends and de ec i ng %rrb% s #raf®tal of flow inhibition strengths
becone 15 or less. 6. The process of claim1, wherein the pipes between all
the pol ycondensati on vessel s and the pipe fromthe | owest downstream .
‘pol ycondensaﬁ on Vs EVSHgReo ¢lakm Sof wheowini bhé ipem adsoehatrasl@d 55 or
|'ess. 20g7. CEess cl ai wherein the plurality of
é)éé) (e lé)%avjér?aga Struder connected to the |[|owest

downst r eam pol ycondensati on vessel via a pipe having a total of flow
i nhibition st engths of - 10 or less, and at 25 | east one of deactivation of
‘a catalyst, Tenovdl %§Y§tmﬂbdafctclqmu8ng wheraind |toiglpeimtElaw addition
of additive e i on system for

SJ.ﬂlﬁbi)@irer Ol} i of";‘l%ﬁé'g@{%egtlpog ‘glud%%

produci ng an aromatic .30 p car bon %’fhg an aromat i c

- di hydroxy . conpound and a ccarboni c acid diester in the presence of a

cat al yst .co nuoysl .Systemcomprising: a plurality of .
pol ycon%gns;&til ‘on ?éé’l SYSFa Lo Prasiucing mns @nogat iz May 2006 64

an extrusi Orpdiﬁ:aﬁﬂﬁl%ﬂee@)yt ﬂeﬁlﬂepb(i%%hdgﬂmggr ﬁn%ﬁ'ﬁ&%y qﬁﬁﬁtsgf&]on

. ~vessel via a polyner filter, and pipés between~a e pol yconden
“Vessel s. and BEMBEL ank g4 momxéahqm&eacmdmmmemeif and the

5 extrusion yg]ie e p| es except for one, between first and
. second upsté%letgam po ycc;élnq: 3‘%%{5}1 tg'éesesf%s?n CYREAFL90r i cating gear punp
and . al so hawe mneas.tyb@ai@caq&dmé@ammr%w%ﬂd@téa teq) alaf flow

inhibitjon strqu/ths becone 10 or |ess, provided that flow inhibition
strengtn pePtAN doSeFEREi s 1 and f1ow i nhibition strength per detecting

probe is 0.%n @it Segﬂy%toqmégtéa adfjnéifycon ensaéaﬁnﬂfga%'ty of 15

pol ycondensati on ves S are 2 to ion-vessel s. 10. The
system of clp@ilyc®ndeineyadiiom westsd 1 ,0f | engt hs of the pipes excluding the
- pi pe between the first and second 20 téfstream pol ycondensation vessels is

| not 1 onger tRaF=dOSho™ leTH’é’”é}f’s‘i‘@rﬂ o dhe rﬁ’gtr‘%ﬂ‘fé? &4 A (RAMeH

lengths of filter, and’ o
20 pipes between all the polycondensation.vessels 'between the
. lowest downstream polycondensation vessel and the extruder
and between the extruder and the extrusion die,
} R whereln all the plpes except for one between f::.rst and second.
' ' upstream polycondensatlon vessels have a self lubrlcatlng
25 gear pump_and alsq have valves, bends and-deteetlng probes
_such_that:a'total_of flow"inhibitien strengths become 10 or
Lesa, _._ _ il SUTITETE _
7providea‘that-flow inhibition strength per valve or bend is
| 1 and flow inhibition strength per detecting probe is 0.5.
.30., o . R : o
'18. A productlon system for produclng an aromatlc o
”:polycarbonate the system comprlslng
an extruder, e

an extrusion die, -and .




- the pipes is not |longer than 100 m 25 12. The system of CE?MQ 8200 erein
t he pi pe between the first and second upstream pol yconden3ati ori véssel s _
has a self-lubricating gear punp and also has val ves, bends and  detecting
probes such that a total of flow inhibitdgeon strengths becone 15 or |ess.
30 13. The systemof claim8, wherein a radius of curvature of a bend of
each of the pPiPs vhigbtcdrawcttshihef exbrudersandashé agerasi ai didt el il
di ameter of fhe pipe..a plural if%ﬁ()f '1905_ condensat ion vessels connected to
each 14. The system of cf ai ¥ -THet et 58T o?RY MRFoer16es 1 neendg qrd | s
not | arger tdereding |mngnss SudwSeni hotatallsy fieeSyghemLpLof! alm B
wherein the pipes also have 100 16. The system of clalim 8, erein a total

- of flow i nhiBFHGRAERS rRarams W eRelespes is 55 or less. 10 17. A '

~.productign lrRGoduci N ] Qnmat | ol ycar bonat.e by . .

~ nel t-pol gco?dlzél‘g{anég&)grllﬁétr gfﬂr%!twi gnggﬁsg% ?ysgﬁgﬂ%%lﬁr&?%ﬁ(?]é’ecﬁFbBﬁP@ Wid
diester in themt édewdnhfibatioal altysngtdnberuadsbittihBepsypLtefy COMri sing:
an extruder connected to the |l'owest downstream other in series,
pol ycondensation vessel, an extrusion die connected to the extruder via

~ Wwherein all fde pi capt ~for t fir.st d _second and between

 _the extruder 'd;nd tmﬁgsggﬁﬁgggfﬁoﬁ?*gv%fs& oIlv(\aﬁ'glt rtg%mpplcﬁ%/c%rfaoeﬂ?ﬁ i%n
‘vessel - and tstelfexkuhrderat3ngvige®00samp pol ymer - pi pes bet ween al-l the .
pol yconggnsati on vessels, between the filter, and such that ‘a total of flow

i nhi;bition strengths becone 10 or gear punp and al so have val ves, bends and
det ecti ng prazhes upst @?a%ﬁobfc@l@q_rﬁgqtg'omh\é%g@ﬂ THAE dhattld - ubricating

-~ ess., provided that flow inhibition strength per valve or bend is | and

~~f1 ow i nhi bi AGY@RTRTGEe & ara ariaibned die niesl - Lyldondens Delgicdn on

~system for pLQAWIGI, [ [ | ycar bhonate,. the system conprising: an
ext ruder, a%r extr &5@3233?%8%888‘6’%%%260%3?%& %%I‘fi’c‘?ﬁ et'd t he
- extruder andhehepmedents @f & eatdlystach other via a polynmer filter and.
" has- val ves, bends and detecting: probes such that a total of flow . :
.inhibition strengths becone 10 or less, provided that flow inhibition
strength per valve or bend is ' .




1 and flow inhibition strength per detecting probe is'o;5'3'h&i3m06"' 19.
The system of claim 18, wherein the pipe also has a self-lu rlgétlng gear
pupp. aromatic di hydroxy conmpound and a carbonic acid diester in

. pol ycarbonate is one obtained by nelt-pa7zcondensing an 20. The syst em of
‘claim 18, wherein the aromatic . the presence of a catalyst. 31 May 2006 67
ABSTRACT ‘There is provided a techni qa8sSf®AQI oduci ng an aromatic

pol ycar bonat e whi ch undergoes no deterioration in quality 5 in a gear punp,
has excell ent hue and contains a snmall anount of foreign materials even

~when a producti on TR ibSprEeA R alie okl Goa a¥cd £ Qnaaf&ﬁ‘éfit?]eal
portion of a self-lubricating gear punp disposed for transporting the
pol ycondens RL-¥G3hORA bR Wbl ctnde T ave s eag efie terhoratiton hin fghdbikyg | n

' duci t i I b 2|t -_pol d ti , a nolt
Py eondens s QUL futls; Y63 82088 Pk ndl i B B QLSS Bl atowt < Th
flowrate (onBfoaelig matemellycandanssés, a PrbavetorplbatSisestda@l area

(cm) of a passage provided for feeding . the polycondensate to the shaft
seal portioffP-and 20 wherein D is an internal diameter (cm of a pipe, and

VP D S hLr S T SRS 0 AP Rla ko0 ) >0 oo are
o melt-polycondensation, a molten polycondensate is fed
';.0 ' continuoﬁsly into a shaft seal portion of a 'sélf—lubrica__iting
gear pump disposed for transportingithe;polycondensate_from
L : “ - a pblycondensation vessel such that the.followiﬁg ;
' expressions: R | .
| _ /s %_0..1_ (c_m/sec)
15 wherein Q is a lf'l_c.;w rat_e (cm*/sec) of the -pdlyc'ondeﬁsa'te,: and
S is a cross sectional area_(cmz).of'a passage provided.for
feéﬁing_the polycondensate to the.shaft seal ﬁortidn. H
nd : S R . S _
D= 2.9
20  wherein D is an internél diameter (cm) of a pipe, and W is
a flow rate, R - | | B |
"a:e_satisfied, therebj'operating_the.gea: pump;'.A

'i;} o - polycondensation vessel therefor is also disclosed.




