; €3exf.exXXY$\ ] b6cTfc-L 20 May 2002 PROCESS FOR PURI FYI NG POLYCARBONATE
RESI N SOLUTI ON BACKGROUND OF THE | NVENTION 1) Field on the Inﬁﬁghiog The
ptesenf™invention relates to a process for purifying a polyca ay 209% i n
solution and nore particularly to a process for purifying a polycarbonate
resin solution by efficient separation between an organic solvent solution
of the polycarbonate resin and an aqueous sol uti on contai ni ng

contam nations froma pol ycarbonate resin enulsion. 2) Prior art Presently,

or produci ng. BRBSFSat 8rEget PLLRG BINR it b DR Bt o

nmet hod usi ng a hal ogenat ed organi ¢ solvent such as nethylene chloride is

applied. In ss.f p i a polycarbonate resin by the
interfaciaIB%g§9§éﬁ@§n§5t¥gﬁ ﬁﬁ?ﬁ@h?gﬁ m xture of an organic sol vent
solution of a Ppl¥carbonate resin hereinafter, sonetines abbreviated as
"0i| phase"TbrFigtd)oni theafn¥guédas sol ution (hereinafter, sonetines
abbreviated as "W ) is obtained at the tine - 1 20 May 2002 of the
conpl eti on of the pol §sendeasantohnvenhient helatgante phasecesvnt &OMing a
pol ycarbonate resin contains contam nations as by-products during the

pol ycondensptt ofiy ind anpal kabhtrbanateusesibhusobut aoml dmd msowe enul si on,
separation between the organic solvent solution and the agueous sol ution
fromthe enphst 0Bubeelyt @obe peotessedor MGEDYRIng i & PéUetativoigb®Ve a very

snal |
resin solution by efficient separation between an
organic solvent solution of the polycarbonate resin and

an aqueous solution containing contaminations from a

polycarbonate resin emulsion.

2) Prior art

Presently, as a process for producing a
polycarbonate resin, a conventional process for
producing a polycarbonate resin by an interfacial
polycondensation method using a halogenated organic
solvent such as methylene chloride is applied. In the
process for producing a polycarbonate resin by the
interfacial polycondensation method, a mixture of an
organic solvent solution of a polycarbonate resin (

“

hereinafter, sometimes abbreviated as “o0il phase”
or “0" ) with an aqueous solution (hereinafter,

sometimes abbreviated as “W’ ) is obtained at the time

L (A
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-amount 'of contam nations remained in the organic solvent solution of a

pol ycarbonate resin, a nethod for rinsing out the contaninati%gmﬁygéﬁping
an al kal i " agueous sol ution, an acidi c aqueous sol ution, pure ) C.,
is usually applied. However, in the nmethod, when a m xture of a

pol ycarbonate £gei Bomplution 8P0tRehOSyESnALANAEI bS. VEOREOUShY Stirred, an
emul sion often forns. Htherto, in order to perform separation between the
or gani ¢ sol Wy . agueo i r e ion, a
a1 que ORaE, Phes, BOREh AT ERHE FEnbRins PRI C e Bl e
when the enulsjon.is seFarate mﬁthda fenéri{uga% separator, t he
centrifugalcgﬁbaTé?aFl? 2eff PERHYBN @ %ﬁe% i %, but al so mai nt enance
cost of the centrifugal separ at or ang e{ectric power for its operation
becorme ver yPPLYGRNIelFEhEPD ARPI ARNRUKL HpPINEOYT TALUELAR r#8dgal separat or
has been often caused due to failure and abrasion of 20 May 2002 driving
portion or FOF@si Ap pBRisbAN. Theraephiaki batwoerctheiogoanised defects that
a settler and hold-up time becanme large in order to ensure hold up tine for
separ ati on, seVeentfsalstpanashdntpé atguecusn Haidt topl remihe nsert ed
inside. As nmethods to solve such probl ens, processes of separation by

aggr egat i oneriti Bs kogwnee i ot o e@npé ef odmpanese Pat ent Publicati on No.

46- 41622 di scl oses a process for separation conprising passing a

pol ycarbonate resin sgbpbbe8rt hiRUgRdar ftbt Lémbge | ayesragmapl a cont act
angle with water of 40 or bel ow. However, in the process, since it was

conpar ati Veéﬁ{oﬁlﬁfcfj)?”l:&n’t%rpf/ﬁ?ﬁ{@ﬁ@l P&rﬂé‘%ﬁea‘ﬁiﬁrttﬁ’éréi&éﬁ& 81 V@t

necessary to pass repeate e pol ycarbonate resin solution through the

Lo 0 By Lok o Oh-6ORRET LAY M eant st ehhelng |

through theo&%'%ﬁgiggnLg gﬂétfgggaé?tégnggl§£g§l§§?{lggueous
solution, an acidic aqueous solution, pure water, etc.,
is usually applied. However, in the method, when a
mixture of a polycarbonate resin solution and a rinsing
liquid is vigorously stirred, an emulsion often forms.

Hitherto, in order to perform separation

between the organic solvent solution and the aqueous
solution from the emulsion, a liquid-liquid centrifugal
separator or a settler has been used. However, when the
emulsion is separated with a centrifugal separator, the
centrifugal separator itself is not only expensive, but
also maintenance cost of the centrifugal separator and
electric power for its operation become very large.

Further, unplanned stopping of the centrifugal separator

has been often caused due to failure and abrasion of
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was required. Further, Japanese Patent Kokai (Laid-open) No. 7-309940

di scl oses a process of separation conprising mxing a polycarggﬁﬁtagpgsin
solution W th an aqueous washing liquid to forman oil droplef- y r
type enul sion and perform ng washing and then passing the enmul sion thus

washed thr pd%gimlan{ irgeéalﬁ{j!&g J’Eat:ec{éa;ﬂi];nog; rj?»m.,“m?r{) May 2002 However, in the

process, since a i'ng quant separation was increased, there
caused probl ens that | arge scal e qf instrunent for se at,j on.and waste
vt e di sposal faci | i 13 WFRRRET & Fpe sitiad ekt L%k open)
No. 55- 104316 di scl oses a process for separation between the organic sol vent

phase and the sulefu2ph! ¢oHbrl B PIFARS NPLE DY s dt® resin
solution enulsified with an aqueous washing liquid of pH 2 to 14 through a
fiber |ayerengune dhalehtyp dfime kar SRPaA LN areWiparfert srfRatiady 0.2 to
0.7 g/m at a space velocity of 0.01 to 2 cm second. However, the process
caused def qritstd hat aibechf tehep ¥atle ers nigpd eayterd hiads iadd .ar ge dept h, pressure
| oss through the filtering layer due to the filler occurred, and the

filtering material wass flovmsiOWo awl ve SAldH er dElsenieC gasdessekapanese
Pat ent Kokai (Laid-open) No. 9-104747 discloses a process which conprises

washing a c§ude nol MeASP At L FUgHt h Wrid MESUH NG atdfanpider stirring

and then perform ng separation between the water phase and the organic

phase cont %E{Peﬂ\%asg%ﬁ%ty&% e dEsd D hfg.orgﬁt_hﬁeo{#% |l)&ay bonat e resin

containing t g water by settling or centrifugal separation and

filtering the organi c phase containing a polycarhonate resin through a
Filtor wit PRRSerSi B RPRY AetPrh o iy, pavsinyd

polycarbonate resin solution through a filtering layer
having a contact angle with water of 40° or below.
However, in the process, since 1t was comparatively
difficult to separate minute water particles, it was
necessary to pass repeatedly the polycarbonate resin
solution through the filtering layer. Further, since
contamination from a material of the filtering layer
occurred and it took a time for separation after passing
through the filtering layer, comparatively large settler
was required.

Further, Japanese Patent Kokai (Laid-open)
No. 7-309940 discloses a process of separation
comprising mixing a polycarbonate resin solution with an
aqueous washing liquid to form an oil droplet-in-water
type émulsion and performing washing and then passing

the emulsion thus washed through a filtering material.



20 May 2002 filtering velocity of 60 to 1000 mi m n. However, in the
process, although settling or centrifugal separation should b% H@rfﬁﬁﬁFd
before filtering with a filter, it was very difficult to sepa gt vy
enmul si on conposed of the organic solvent solution of a polycarbonate resin

and the aquggysvep!l Ui hoRhRY peBtELSNIsiAREd §VePRebtihy 483aRPSEYDES IO
separate, a settler becones very large since a long tinme is necessary to

ensure nol dsypatLFBonMIGEOYREr UHER CERLEL HORL-SOPRERILAD LRaPCRT OTMEd, as
descri bed aboVve, narntenance cost of centri uga? separ at or and efectric
power for iﬁs oper at i on econg ver tIﬁrge and i%.is neﬁessaﬁg to grovide a
spare centr'?ﬁa | S&8p&r 8¢ of "FSF TP ahf dSSPSBﬁlﬁano?n el ? uﬁaF r
separator, so that _operation becomes conplicated. On the other hand, in

nol ded artiéFEBOFﬁlmEPﬁﬁlﬁFXiH@FPanF”aﬁgﬁs need be dim nished as nuch as
possi ble, for exanple, nolded articles such as conpact disc, |aser disc,
optical card, MO di scJardnpwp BatenteHokRir dbeédrepers Ne. potye4? hbnat e

i ncludi ng transparency, heat resistance, hydrolysis resistance and

di nensi on sdabtlosys eeduoteen fbrdaspsrhhisobebatveeunited srageiai xi ng-in
of dusts exerts bad influence on reading and witing of signals of

subm cron. &blvenprphesabhadt bat pqlycasbphate cespnisasng passik dhy 2002
an optical material contains a snmall quantity of Ndust" as far as possible.

The "dust" pgl@tBrb&natsubstanCeoNaYife amahoitidianetRraR. Squsd@s above
derived fromdusts and rubbishs in the atnosphere, contam nations contai ned

03t eghghong L 03hiR00SUBRL INEES 1 CEREDEGN ! A B1POLVERLer TRiEh POWders

due to abrasron o f%ggunatlc es or in nts, I ch causes
Lroubl es such,as, peading erohg: nif hhh"gnLELReRY SEIBLE NG 5, 20 optical
to 0.7 g/ml at a space velocity of 0.01 to 2 cm/second.
However, the process caused defects that since the
filtering layer had a large depth, pressure loss through
the filtering layer due to the filler occurred, and the
filtering material was flowed out and a settler was
necessary.

Japanese Patent Kokai (Laid-open) No. 9-104747
discloses a process which comprises washing a crude
polycarbonate solution with washing water under stirring
and then performing separation between the water phase
and the organic phase containing a polycarbonate resin
from the crude polycarbonate resin containing the
washing water by settling or centrifugal separation and

filtering the organic phase containing a polycarbonate

resin through a filter with pore size 20 to 180 um at a



according to neasuring equi pmrents such as optical m croscope and m nute
particle counter obtainable on the market. SUWARY OF THE | NV I\FI'I ON @82
obj ect of the present invention is to overcone above-nentione ik of
prior art and provide a process for purifying a polycarbonate reS|n

sol ution by{§ﬁgggh %ﬁan 2 i gQ ggtﬁﬁeﬁoea 8m2$a|c ﬁgbggn%asglu%bon of the

p0| ycar bona resin an ueous s Ion CO ning con 8ns from

| b t | t . ext t udi t |
above: rent | BREG® %??'31§ﬁ9uabosfaﬁi1n9h§?Fﬁseﬁfafégﬁiiéggaﬁﬁ IRt when an

wat er - i n-oi | dlsper5|on type ( enul si on conposed of a_m xture of an
organi ¢ sol §BAHld Be peEéoﬁﬁﬁdZBBQOESIGEFBﬁr%Pghwéﬁhaﬁuébbgegolb?lon and
havi ng water particles with an average dianeter 1 to 100 umin an oil is

passed throwgh den¥t diffécpltt &ép haeragabef pht emhgipheepBbofedfoio to 200
um a water phase in~the emulsion is tenporarily captured with the netallic
filtering maher oabannd thémehheswvdtitiopaoti sl pslpcarbbhateenesynaggr egat ed
and grown on the netallic filter surface at the tinme of extrusion fromthe

netal lic fibherthedaglieoObxkulatobnt B okttPhagp whihetBr aguedussphase is
passed through the netallic filter without remaining on the netallic

filter, andp BQ@@b?@pﬁbagbﬁarbggmegnséhﬁl@fg@@b@m@@'V@ﬂ& $8rybi @Meé the
pol ycarbonate resin and the aqueous sol ution containing contani nations can

be readily geipaymednbY;Sehblbofapl LheelbutyrRoh-LheLOL, phase with the

aqueous phase pasSsed through t Iter for a prescribed time, thereby

b b . dd ,
ond have acBRPFRReGRBRE KERLE.PEHL SPREEVERE, FRCbarL AL caE T Tont o
provi des a process for purifying a polycarbonate reS|n sol uti on which
conpri ses: PassFiHBed ﬁﬁgﬁ?li% gFengﬁérg?ﬁﬁ ?{peel iy bfugal

separator and electric power for its operation become
very large and it is necessary to provide a spare
centrifugal separator for unplanned stopping of
centrifugal separator, so that operation becomes
complicated.

On the other hand, in molded articles in which
mixing-in of dusts need be diminished as much as
possible, for example, molded articles such as compact
disc, laser disc, optical card, MO disc and DVD utilized
characteristics of polycarbonate including transparency,
heat resistance, hydrolysis resistance and dimension
stability, reduction of dusts has been required since
mixing-in of dusts exerts bad influence on reading and
writing of signals of submicron.

It is preferable that polycarbonate resin as



enul si on conposed of a m xture of an organic solvent solution containing a
pol ycarbonate resin with an aqueous sol ution and havi ng wat er ticles
wi th an average 20 May 2002 dianmeter of 1 to 100 umin an &Fﬁﬁwﬁ@SEgh a
nmetallic filter having a filtering precision of 10 to 200 um and then,

settling tha% n(jt&glugael fnp(,{tejritaol3or{’ggl%sesat aolelrf(ﬁjéﬂ ietpiproagi on between the
nt ;.

organi ¢ solve sol ution contal ni'ng a pol ycarbonat'e resin and the

aqueous sol ytjon., Further, the present j.nventiaon provides a process for
purifying-a poiStarbonte qses‘?‘?fp%{ﬁ' o%?/\hi%hﬂco T&Ey:1Hd5sing a
water-in-oil dispersion type (WO0) enul sion conposed of a m xture of an
organi ¢ solSHhttatuthaoni bt My %%’&ﬁ%r%gd’c"& QeARPYA th a aqueous
solution and having water particles with an average dianeter of 1 to 100 um
in an oil tdawigd af g st seand Iubkisherimahagtangsnhasids ng preci si on of
1 to 100 Nm then, passing the m xture through a secondary netallic filter
havi ng a fiddreramingriemisiamtdined iro 24 tnates icfl g hef ¥adttisrg ng preci si on
of said primary netallic filter, and then, perform ng separation between

the organi G vfiide s AU ditd ie £ O & N dIG h PO I b Pl L e ayd the
aqueous sol ution. The present invention provides also a process for

purifying aRol YGAl MNahfe Jfi it SAgEd ¥ WAt undhis, AT MYAR2

conprises: passing a water-in-oll dispersion type (WO emilsion conposed

of a ”iXturéngeé”kégéﬁygéi§ﬂ¥ﬁ”§§ reading errors, writing errors

by remaining in an optical disc and can be determined
according to measuring equipments such as optical
microscope and minute particle counter obtainable on the

market.

SUMMARY OF THE INVENTION

An object of the present invention is to
overcome above-mentioned defects of prior art and
provide a process for purifying a polycarbonate resin
solution by efficient separation between an organic
solvent solution of the polycarbonate resin and an
aqueous solution containing contaminations from a
polycarbonate resin solution.

As a result of extensive studies to solve
above-mentioned prior art problems, the iﬁventors have
found that when an water-in-oil dispersion type (W/0)

emulsion composed of a mixture of an organic solvent

-6 -



sol uti.on containing a polycarbonate resin with a aqueous sol ution and
havi ng water particles wth an average dianeter of 1 to 100 umin an oi
through an acid treated in advance netallic filter having a fi20tNtay 2@p2
precision of 10 to 200 um and then, perform ng separation between the
organi ¢ sol vent solution containing a polycarbonate resin and the aqueous
sol ut i orso IDETAIN BEO DESCRI d3ju & OFs SHE: 1| MVEMId O vidrey pigisent i nvention wil |
be described in detail below. The process for a polycarbonate resin of the
present gameirdlie® wrpras esvd iy adFafd taGess 6 100 Qim PIPCRsSif10r produci ng
a polycarbonate resin, i.e., a solution process including an interfaci al

POl YT i Atk ¥ CORSSuGNCh W1 i Der ﬂrwze%&]m{?ré S§ f‘&féﬁar%i ng dihydric
ma

phenol with phosgene in the presence of a s anount | ecul ar
wei ght mdidiisre oRd i br vent  sol.ubl e
pol ycar bonatles sur}ﬂf as a%anéadtq/c"ﬁlh @?F%Urer}g car gohneateé“suslusmdl

conventi I oIs ranc ol,ycarbonat es ol ycarbonates _ g _
20 May f%o%em%} ro J‘ceyd £ o‘H:gec;g tﬁ’ ed:r‘"gl}&éﬁaﬁfd“tpeérlrﬂ%al modi fi er,
having a VISCOSIt average nol ecul ar wei ght of 1,000 to_ 100,000 are
appl i cafaden W)é’rd M%%d’ﬁfr%cﬁ% agte & ifgigientdonat e havi ng

car bon- carbon doubl e bonds as term nal stopping agent or conononer and
copol ym3gg oS nd erowiavimdghe predrdiliic Hyidrtety surfages)atwi th a

pol ycarbonate al so are applicable. As conventional aromatic pol ycarbonate,
parti cultdel ytimsolojfc axtonmticmn fyeh 2 h2- met@l-1hyd ridxyehemyid) tpreopane

(bi sphenol A] is exenplified. Polycarbonate copol yners obtainable by

conbi nawixtudle kifsphen@ilAphadel whithd thedapusR@nyhasey Glsohexane (bi sphenol

Z] or 2,2-bis(4 hydroxy-3,5-di bromo phenyl) propane (tetrabronobi sphenol
Al, bra%%@%@dD&%@QﬁkﬁlHﬁﬁfﬁ%&a@qqclQQQt%QaMQt%bﬁilremainlng on

the metallic filter, and then separation between the

organic solvent solution of the polycarbonate resin and

the aqueous solution containing contaminations can be

readily performed by settling of the mixture of the oil

phase with the aqueous phase passed through the filter

for a prescribed time, thereby obtaining a polycarbonate

resin solution reduced contaminations and dusts, and

have accompiished the present invention.

That is, the present invention provides a
process for purifying a polycarbonate resin solution
which comprises:

passing a water-in-oil dispersion type (W/0)
emulsion composed of a mixture of an organic solvent
solution containing a polycarbonate resin with an aqueous

solution and having water particles with an average

- 7 -



~term nal -nodi fied products thereof also are applicable. Exanples of the
.bi sphenol to be used in the present invention include

bi s( hydr oxyaryl ) al kanes i ncl udi ng bis(4-hydroxpheny|)mathane,z‘)May2002

bi s(3-net hyl -4 hydroxphenyl)nethane bi s(3-chl or o- 4- hydr oxphenyl ) net hane,

bis(3,5-di b h 1 4- hyd I h ,
S gt Y LR U L 2 af Do eaphenyD) ot hare

1,1-bis 2 t buty I-4 h 0 5 net hen
1- phenyiifef. ﬁaé’(ld‘%)% “olxly"y h‘iﬁlep r)e‘?%]aﬂ(g to %O%I KP4-#94r oxyphenyl )
pr opane( bi sphenolA ; BPA), 2, 2- bIS( 5-di brono-4_ - 20 May 2002

hydr oxyphenyl ) pridysahe S(e@bmg sthe mixtyue HRf okyb‘he%?/l nipwtede,
2, 2- bi s(2- et hyl - 4- hydr oxyphenyl ) pr opane, 2,2

bi s(4- dexmns-aﬁmaﬁmmebﬁ/w@mp@%,om@m sgfalvent

hydr oxy- 3, 5-di f | uor ophenyl ) pr opane, 2, 2-bi s(4-hydroxy

3, 5- di metliutlighre yd Nty iopiane, a 2y @t i &f B rheyide axegys Bn bandropheny| ) pr opane,
2, 2- bi s(4- hydroxy-3 chl orophenyl) propane, 2, 2-bis (4-hydroxy-3

met hy| phgrRduddrsansion?. 2- bi s(4-hydroxy-3 fl uorophenyl ) propane,
2, 2- bi s(4- hydroxyphenyl )octane, 1 (1-bis(4-hydroxyphenyl)-1-phenyl ethane,

2, 2-bi s(4 hydroxy-grieidyy| PeOY) ) &5 OP@NEn v én €1 b ShBo P 98B- 4
hydroxy 5- chlorophenyl)propane 2, 2-bi s(3-phenyl -4 hydroxyphenyl) pr opane,

L il Bhateen mh s g oo

1,1- b|s®2 Hx ut I-4 hydr oxy-5 nethylphenyl) |sobutane,
1,1-bi & éﬁﬁy toxy-5 net hyl phenyl) butane, 1, 1-bis(3,5-dichloro-4

hydroxyphenyl)butane 1, 1-bis(3,5-di brono-4 hydroxyphenyl)buta
4, 4- bi s(4- hyroxypi@ﬁﬁ’)%pﬁ a%ter in-o0il dispérsion typée (W/0)
1,1-bis(2-t-butyl-4-hyroxy-5-neth Iphen%l)heptane 2,2
bi s(4- parledghersrpete dnef addnixupg ¢ md(P’?)g(@ﬂph@nW}Vétl'ﬁane
bi s(4- hydroxyphenyl) cycl oal kanes including 1,1 bis(4-hydroxyphenyl)
cycl opemtland,oril , dorit asi i txy da op(theaw!bor)&’yelnémi(mnveitbiapﬁnemexbui ;. BPZ), 1,1
solution and having water particles with an average
diameter of 1 to 100 um in an oil through a primary
metallic filter having a filtering precision of 1 to 100
um,
then, passing the mixture through a secondary
metallic filter having a filtering precision of 1.1 to
20 times of the filtering precision of said primary
metallic filter, and
then, performing separation between the
organic solvent solution containing a polycarbonate
resin and the aqueous solution.

The present 1invention provides also a procaess

for puri1fying a polycarbonate resin solution which



bi's(3-ret hyl - 4- hydr oxyphenyl ) cycl ohexane, 1,1-bis(3 - 11 20 May 2002
cycl ohexyl - 4- hydr oxyphenyl ) cycl ohexane, 1, 1-bis(3

phenyl - 4- hydr oxyphenyl ) cycl ohexane and 1, 1-bi s(4 20 May 2002
hydr oxyphenyl ) -3, 5, 5-tri met hyl cycl ohexane; di hydroxybi phenyl s incl udi ng
4, 4' -di hydroxyphenyl, 4,4' dihydroxy-2,2'-dinethyl bi phenyl,

4,4 - dlhydr©RWP31%eSﬂ|nethylblphenyl and 4, 4" -di hydr oxy- 3, 3 -di cycl ohexyl
bi phenyl ; bi s(hydroxyaryl) ethers including bis(4 hydroxyphenyl)ether and
bis(4-hydroxy-3 nmet hy| pagsyhg es heater bis{dylrdkypeysicunl fppes (WAHQ) udi ng
bi s(4- hydroxyphenyl) sul fone and bi s(3-nethyl-4 hydroxyphenyl)sul fone ;

bi s(hydr oxyamil & s6hf esmpeseli net usli MoxbuBé 4o hyslh osyPaRY| $o BUbhOXi des

i ncl udi ng bi s(4-hydroxyphenyl) sul foxi de and bi s(3-nethyl -4

hydr oxypher%i%i&@xegﬁtamm? sk 3p@b§ay£bénm@lr péyplhew{a sall §9xd &es
bi s(hydroxyaryl) sulfides including bis(4-hydroxyphenyl)sulfide and

bi 53~ et hyl by g oxupheayl g Wit de: %Qfﬁiéxbé(d&%a{pbﬁ n%larggeéone and

si | oxanes nDdl led both termhnals wt enol and nation of two

ki nd b h hepopl
5 RO PO ARARP oo an o

Cer i hal StOPRPRDT abbrRCEVRT REVELR LUt af L REFGHI KA 17 cf 1 REVS Compounds

havi ng nDnoh dric phenolic hydroxyl group including conventional phenol,
p-t-butyl ph@ﬁ%%Sl??l%?oh% bhet®P  Hm, 1@“ 20 May 2002 |ong chain al kyl
phenol , aliphatic carbonyl chloride, aliphatic carboxylic acid, aromatic
carboxylic aci d, aronamén,ca#bbmymi@ml@@?d@@thQMrb&VWQ%mzbﬁe acid

al kyl ester and al kyl ether phenol. Further, phenols having a reactive
doubl e bondsygahbso s@yvdémet usetutatoh heontaining a polycarbonate

resin and the aqueous solution.

DETAILED DESCRIPTION OF THE INVENTION

The present invention will be described in
detail below.

The process for a polycarbonate resin of the
present invention comprises the same process as prior
process for producing a polycarbonate resin, i.e., a
solution process including an interfacial polymerization
process and a pyridine process comprising reacting
dihydric phenol with phosgene in the presence of a small
amount of a molecular weight modifier and optionally a
branching agent. Solvent soluble polycarbonates such as
aromatic homo- or co-polycarbonates used conventional

bisphenols, branched polycarbonates and polycarbonates



term al' stopping agent. ExanpJ.es of such phenols include phenols having an
unsat urated groups) including unsaturated carboxylic acids Su;&ﬂ@féﬂﬁrylic
acid, vinyl acetate, 2-pentenoic acid, 3-pentenoic acid, 5-he y2092i ¢
and 9-undecenoic acid; acid chlorides or chloroformtes such as acrylic
chloride, sorpic.chlorid al Lyl .al cohol chl orof r omat i sopropenyl phenol
chlorofornafﬁpﬁﬂguﬁﬁ raxgngrSﬁglehﬁgp5¥oPﬁﬁPB?Sthﬁoﬁgrﬂbﬁng an

unsat ur at ed 8r§g5é% such, as iso_ropengl phenol , hydroxystyrene,

hydr oxypherff9d niB@Ylﬁ9dPoX§558ﬁi Yca¥erags roleedt ar  wakohl de bxy
benzoic acid nethylallyl ester. The_ above-nmenti oned conpounds may be used
in conbi nat # oR0®f @thén@P%naFetéPﬁihﬁﬁbhﬁdiFPéFBeéndSH$Ha$¢y in the range
of 1 to 25 nol % and preferable in the range of 1.5 to 10 nol % per 1 nol
of above nesrabdbhed progdets pheaobotpapobanate Erawphescafbongedikosol vent s
to be used in the reaction include chlorinated hydrocarbons i ncluding

di chl or onet el e 1b@nds chs ot eenbhaat, stbppingosagent A8 com@foéyy 2002
chl orobenzene, 1,1,1-trichl oroethane and carbon tetrachl oride; aronatic

hydr ocar bO”@obé‘P&Mé’f5‘90?%6??&?9%&Ohéa'@i‘ﬁé; §t glt?énspﬂ@qwlsoi’éppl udi ng
di et hyl ether and a m xture of two species or above thereof. Branched

pol ycar bonaj e, g) bes pf ogugesly b 6oL aaL1 09 ot . abgyer gt ongd br anching

agent in the range 0.01 % and preferably 1n e range of 0.1 to

30 ol L QoRPaNELRAL1 906, Ul bYAL 6. RDERRL s oMpouDd, Fxapl o5 of the

branchi ng agent 1 nc dr o npounds [ udi ng togl ucine, 2,6
dimethyl -2,4,6-tri(4-hydrox enyl ) he ne- 4,6

i ot hyl -2/ BOETEFT AN RYER oy Ehenyt] REBIEnitdtoxyBhanyl) propane
tri(2-hydroxyphenyl)benzene, 1,1,t-tri(4-hydroxyphenyl) ethane,

2, 6- bi s{ 2- hyRi B52 R hethyt et Sy L b Hed nyF O bredpongte acopgl ymers

“-tri(4-hydroxyphenyl)-1,3,5
obtainable by combination of bisphenol A and 1,1-(4-

hydroxyphenyl) cyclohexane (bisphenol Z) or 2,2-bis(4-
hydroxy-3,5-dibromo phenyl) propane (tetrabromobisphenol
A) , branched products thereof and long chain alkyl
terminal-modified products thereof also are applicable.
Examples of the bisphenol to be used in the
present invention include bis(hydroxyaryl)alkanes
including bis (4-hydroxphenyl)methane, bis (3-methyl-4-
hydroxphenyl)methane, bis(3-chloro-4-hydroxphenyl)
methane, bis(3,5-dibromo-4-hydroxphenyl)methane, 1, 1-
bis (4-hydroxphenyl)ethane, 1,1-bis(2-t-butyl-4-hydroxy-
3-methylphenyl)ethane, 1,1-bis(2-t-butyl-4-hydroxy-5-
methylphenyl)ethane, 1-phenyl-1,1-bis(4-hydroxy-3-
methylphenyl)ethane, 2,2-bis(4-hydroxyphenyl)

propane (bisphenolA ; BPA), 2,2-bis(3,5-dibromo-4-

- 10 -



triisopropyl benzene, 3, 3-bis(4-hydroxyphenyl) oxyindol e(=i satinbi sphenol),
5-chl oroi sati nbi sphenol, 5, 7-di chl oroi sati nbi sphenol and

5- br onoi sati nbi sphenol . The nol ecul ar wei ght of the pol ycar boﬁoolMeayr@Q?n is
in the range of viscosity average nol ecul ar weight 1,000 to 100,000 and

brasi on 1 oaT AT T ERBEY L BE o e B T Ry RPN LT ke T

abrasi on reslstan article an di ng,” pr n the range

of viscosit ag ecul ar i gh 00 to 50, 000. - 14 0 May 2002
Usual I y, th%“?%‘?éeffgc?g*’lsp ?y%%ﬁﬁégégfﬁ%gr&%%‘ﬁ%g) PLAR IRy %mgér omati ¢
bi sphenol co nd di ssolyed iin a caustic kal i aqueous solution wth
phosgene inbgggyb?%gﬁﬂﬁ%' f “ﬂ16PbaﬁPEh§B¥€Lﬂ¥°Hﬁﬁ%r %g?T%%? T oif
necessary, adding a_polycondensation catalyst thereto. It is preferable
that the coMt@ReX¥%td oh-@ifpuryenkedrit prepanea, i A, I hlelpbt yhyvdaersat i on
reaction is 30 % by weight or below as an organi c solvent sol ution. Wen

t he concentdab+dimethpbblyeny bbpaveanesi i, 2sbindd hhgdrokxy-3s not preferable
since viscosity of the reaction m xture beconmes high. After the conpletion
of pol ycondensaéploeny ERCHropana&, N2 X2 ub es ¢Happdedxpi3an organi ¢ sol vent
solution of a polycarbonate resin (oil phase) and an aqueous sol ution

cont ai ni Ng ENéPEPRSKY PNSrSPaRe S2 ¢ P § deshygpspnat es and caustic al kal
as by-products (aqueous phase) I1s obtained. The mxture after the

conpl etion i fbggﬁyppgggggggi0@,§§by%@4iw?&g§5§p3piI di spersion type) in
many cases, and rarely separates into the oil phase and the aqueous phase.
However , is still, contajned in

the o 1’ phasaalepRniiLPRae EREr et 7ot LPTh PRt E s fo Lt Ton

flloats in the suppus, Rhase EU ENof - A8, 21 BLOSESS 4SS g g @ high
hydroxy-3-methylphenyl) propane, 2,2-bis(3-bromo-4-
hydroxy-5-chlorophenyl) propane, 2,2-bis(3-phenyl-4-
hydroxyphenyl) propane, 1,1-bis(2-n-butyl-4-hydroxy-5-
methylphenyl) butane, 1,1-bis(2-t-butyl-4-hydroxy-5-
methylphenyl) butane, 1,1-bis(2-t-butyl-4-hydroxy-5-
methylphenyl) isobutane, 1,1-bis(2-t-amyl-4-hydroxy-5-
methylphenyl) butane, 1,1-bis(3,5-dichloro-4-
hydroxyphenyl)butane, 1,1-bis(3,5~dibromo-4-
hydroxyphenyl)butane, 4,4-bis(4-hyroxyphenyl)heptane,
1,1-bis (2-t-butyl-4-hyroxy-5-methylphenyl) heptane, 2,2-
bis (4-hydroxyphenyl)octane and 1,1-bis(4-hydroxyphenyl)
ethane; bis (4-hydroxyphenyl) cycloalkanes including 1,1-
bis (4-hydroxyphenyl) cyclopentane, 1,1-bis (4-

hydroxyphenyl )cyclohexane (bisphenol Z ; BPZ), 1,1-

bis (3-methyl-4-hydroxyphenyl) cyclohexane, 1,1-bis(3-

- 11 -



-+15 ., 20 May 2002 purity of polycarbonate resin solution in which
contam nati ons have renoved from an organi c sol vent solution #H 2
pol ycarbonate resin, a process for purifying a pol ycarbonate e@?% gg?ution
conpri sing adding a washing water such as an al kal i ne aqueous solution, an

aci di c aque g &Pé##‘ Oﬂﬁi&&%&%n ng)o f&ge rgéemlp 1s(c:1¢]v§ solution of a

polycarbona e resl I's ap |ed shing may be
applied in onbl i.on.of t Speci es r abov can be applied al so
to the pre ﬂ %nﬂ%%oxy e“’ﬁ@t?’(ﬁrb 3 eéfb‘ﬁm r 'Pl qui d m xi ng
obt ai nabl e on t he narket can_be used in mxing of an organlc sol vent

sol ution of PEATRFXRREMORaTE F €31 W e Ph Q¥ IRPe%AR® . I n order to obtain
desired stirring efficiency, one-direction rotation type agltator

reci procal 41rh/)éirs¢wlb3&1?ﬁpﬁnlék$ rirekuding | het mdidrsdretrhenyd xet st "orifice
m xers, fullzones (manufactured by Shinko Pantec k. k., Japan), maxbl end
(nanufactLwdihX@mdkuﬁZLﬁﬁrdimﬂthﬂlbinnanyd,I4h4ihﬂihﬂdrmmmﬁhj&bf

(manuf actured by Tokushuki ka Kogyo k. k., Japan) or Sul zer m xer(

manuf act ur edii nbyt 15une 1 wien Y1 ka kdii 4 KOUydi lky dkoxy JRmd idyec Satidsadll €.  Enul si on
conposed of an oil phase and an aqueous phase includes O/W(oil-in-water
type emul siipdity W G {yval Rdré Ly £t § 1§ Yo e e id Qi id Bie(present - 16

20 May 2002 inventlon in order to reduce waste water, WO (water in-oi

type) emul rt cle n an oil phase
Hyee) Srl”; ;?‘erPJ 1toti%5déjﬁ%d%enof]ng up-poa I o [ ophas

is preferab avera e on concentration of
pol ycar bonat |n s uti.on, pH of QLeOUS, S l\uti.0 speci f washi ng
Water and V& LR of b f LR O R {fon P S Hudin

bis (4-hydroxyphenyl) sulfone and bis(3-methyl-4-
hydroxyphenyl)sulfone ; bis(hydroxyaryl)sulfoxides
including bis (4-hydroxyphenyl) sulfoxides including
bis (4-hydroxyphenyl) sulfoxide and bis(3-methyl-4-
hydroxyphenyl)sulfoxide and bis (3-phenyl-4-
hydroxyphenyl) sulfoxide; bis (hydroxyaryl) sulfides
including bis (4-hydroxyphenyl)sulfide and bis(3-methyl-
4-hydroxyphenyl)sulfide; bis (4-hydroxyphenyl) ketone and
siloxanes modified both terminals with phenol and a
combination of two kinds or above thereof. Among them,
bisphenol A, 1,1-bis(4-hyroxyphenyl)cyclohexane and 2,2-
bis(3,5,-dibromo-4-hydroxyphenyl)propane are preferble.
Examples of the terminal stopping agent or the
molecular weight modifier include compounds having
monohydric phenolic hydroxyl group including
conventional phenol, p-t-butyl phenol, tribromo phenol,
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phase. "When the di ameter of water particlesis above average 100 um it is
not preferable since washing effects are di m ni shed, \/\hereasmgﬁhﬁwq%psrage
1 um it is not preferable since separation efficiency is |lo Y t he
present invention, since the organic solvent solution of a polycarbonate
resin mxed, w th_washin ter has above-nenti oned aver di amet er of

wat er parti %?%%,c%%”érr% 'émgnp?%n%ZUa?f&p?%fh%dgﬁe?%%f %2%%513% hg readily
into an oil_ phase, and an aguepus phase, evep if stirri is stopped. It is
pref erabl e ?ﬁ%ﬁh?hbceﬁﬁ¥g?6% h%sagl f sRoPEyLofC bb?ﬁyggﬁ %%¥é1n order to
make the viscosity of the enulsion smaller than 10 cp, the_ pol ycarbonate
resin sol utdorakkd eREBPPUL el iPEhdan BYdEerY Romzeht agtdthat it is not
preferable since a treating quantity for a filter is increased. Wen the
viscosity iallkbbestepoarg, alkyl sehiper ppherohbl Busihere, thherrigt egat i on
function of water particles on a - 17 20 May 2002 filtering material is
det eri or at etk wingrassedet i vssdédib beighord {s) t & sdeavayese | asgk.ad nthde
process of the present invention, the emnul sion conposed of a m xture of an

organi ¢ solyerhisDl stopping SgPot yCRkAHmpbée of tduahn piteredls Sodideon for ned
at the time of the conpletion of polycondensation or in the purifying step

W th washi nghe@bes hav DRGSEM &ﬁé@ﬂ@ﬁa@e@?&@é&&@sfiiﬁéﬂudiﬂqﬂlthe enul si on

is passed through the netallic filter, mnute water particles are captured

ith filterd [ ' j t I 1 jlLter. i th
vex or “part1 1 SoeSEH ST ROEPHE T TRl v iy e Ao, e

d d fil ' jal . .and ' of th [
phase i th Sre: Ateotopnaccky S ehlS b i bl (e tdr ATHTa W t hou

remaining on the metallic filter.
9 acid and 9—un§gcenoic acid; acid chlorides or

chloroformates such as acrylic chloride, sorbic
chloride, allyl alcohol chlorofromate, isopropenyl
phenol chloroformate and hydroxystyrene chloroformate;
phenols having an unsaturated group (i) such as
isopropenyl phenol, hydroxystyrene, hydroxyphenyl
maleimide, hydroxy benzoic acid allyl ester and hydroxy
benzoic acid methylallyl ester.

The above-mentioned compounds may be used in
combination of conventional terminal modifiers and
usually in the range of 1 to 25 mol % and preferable in
the range of 1.5 to 10 mol % per 1 mol of above-
mentioned dihydric phenol compounds.

Examples of organic solvents to be used in the
reaction include chlorinated hydrocarbons including

dichloromethane, 1,2-dichloroethane, chloroform,

- 13 -



-The nmetallic filter has preferably a filtering precision of 10 to 200 ~m
and nore preferably 10 to 100 pm The filtering precision defh@if éb %
present invention neans absolute filtering precision in which 9,200 i ng
efficiency of hard contam nation in a specified pore dianeter of the

metal lic filges:dSedDnd. W‘?”;t@&éh#&%é@ﬂarﬂ’é%ﬁ&'@é‘r% the filter is

bel ow 10 um the aggregation effect of water particles is increased, but

bl ockage of Sgﬁzmﬁ{?g Cabfpay 8 nyafBdBioD0% £A0 AN AL oy pocur s and

pressure | o roug THcPedse IS not preferable
since runnin cos for eneration o rene he fiJter is increased.
U her - WH LY br § EB br CETBPURIBY LRRLORHEE 1 SR Dot R e
aggregatlon effect of water particles is decreased, so that it is not

pref erabl e &iMEetuepaphttvn Peehes sPonabereneherraf i sf act ory. It is
preferable that |inear velocity of the polycarbonate resin enul sion during
passi ng through the fBtaeched. poly¢atbenahes vedwdie ywiadwedddired fromthe
range of 0.01 to 20 cmsec. Wien the filtering velocity is below 0.01
cmsec, it ¢emmiotapied esfibdeoge rment henedinimeanciing ldeent cirtbethhreequired i s

i ncreased, so that an apparatus becones a | arge scale, whereas above 20

cm sec separaido©nodfotthe eoub shoh % hawdighrébherdblyt ein beooresngensatf i ci ent,
so that it is not preferable since conplete separation cannot be attained

in settlingof posy.ctigpl TheonBbevéifehtldesdi Siwyefes gflendprned of a
metallic fiber and nore preferably of non-woven fabric. The material of the

netallic fI(]:cB lllﬁd nolgjx dlﬂéﬁjOf F{l%n lgpgn(yﬁg(g)o%%gnpf atl on effect,

pressure |OS I’OU the sol vent nce an COI’I’OSI on

resi stance, Ify ;ﬁ%gfieggﬁgghgggufﬁcfhdinégphloroglucine, 2,6-

dimethyl-2,4,6-tri (4-hydroxyphenyl)heptene-3, 4,6-
dimethyl-2,4,6-tri (4-hydroxyphenyl) heptene-2, 1,3,5~
tri(2-hydroxyphenyl)benzene, 1,1,1-tri(4~-hydroxyphenyl)
ethane, 2,6-bis(2-hydroxy-5-methylbenzyl)-4-methyl
phenol and a , a ', a "-tri(4-hydroxyphenyl)-1,3,5-
triisopropyl benzene, 3,3-bis(4-hydroxyphenyl)
oxyindole (=isatinbisphenol), 5-chloroisatinbisphenol,
5,7-dichloroisatinbisphenol and 5-bromoisatinbisphenol.
The molecular weight of the polycarbonate
resin is in the range of viscosity average molecular
weight 1,000 to 100,000 and considering from properties
to be required such as impact resistance and abrasion
resistance of molded article and molding, preferably in

the range of viscosity average molecular weight 5,000 to

50,000.
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20 May 2002 austenitic stainless steel or a nickel alloy, particularly, at
| east one material selected fromthe group consisting of SUS324 Sg?gggL,
SUS316, SUS316L, SUS317, SUS317L and SUS347 or hastelloy, inc QBVV nel

Regarding the depth of the filter, the larger the depth is in the degree to

cause no problemfor reszyre {oss. tprotj%h. tpe fi | ter thetl arger effect is
provi ded. The depth o SYRET¥ 1 HRY 1Rtes T*@ CP?.¥ﬁﬁ?%F3ﬁf)+ﬁﬁ preferably
0.1 to 100 mm and nore preferably 0.2 to 50, Accordi ng t

above- ment | SHEEE b7 B cth S8 R HeaR 12 Gkt € TR SE CAMRTYRAI ¢ sol vent

sol ution of pol ycarbonate resin and an aqueous solution is overflowed
acconpanyi ridt sedhyedi bh detarehi¢ halbili ppadeowhse et uabtih phase.
However, although water particles beconme |arger than those in the state of
emul si on, sEipesgenenibetheepre¢henosd | ophaseogrh thes amousuiplase i s not
perfectly perforned. Accordingly, in the present invention, the m xed
l'iquid overddpDvetidfipnifhgedesé®ryj Sad®ing edl porydonderdhtidnit es, wher eby
separation between the oil phase and the aqueous phase is perfectly

perforned. Mheqjde eRbtéiHI it NEsiSropd Ly ONLRANUERe Separation effect is
not sufficient, whereas above 30 minutes it is not preferable since a |arge

settler - 20 @prg@ogogfeggﬁgggfi&%@és%gm -rll_{(:}?u tler may be a sinple

resi dence vessel o a sett nown arts ir ing a inclination plate
oI BEERSRANBAR PRACBISRY Ofo Y O GRS O BV Lo
bet ween thear?iclw ahrzliisc(:a sagflvér?t? ggijt?’giugnphb?ﬁgﬁ wgrc?obx}/cénhteration of

polycarbonate resin is too high, it is not preferable

since viscosity of the reaction mixture becomes high.

After the completion of polycondensation

reaction, a mixture composed of an organic solvent

solution of a polycarbonate resin (oil phase) and an

aqueous solution containing contaminations such as

chlorides, carbonates and caustic alkali as by-products

(aqueous phase) is obtained. The mixture after the

completion of the polycondensation is W/0 (water-in oil

dispersion type) in many cases, and rarely separates

into the 0il phase and the aqueous phase. However,

usually, after the separation, some water is still

contained in the o0il phase and minute particles of the

polycarbonate resin solution floats in the aqueous

phase.

Further, as a process for obtaining a high

- 15 -



concentration of dusts in the organic solvent solution of polycarbonate is
| onered. Zn order to immagrate efficiently dusts fromthe oil @? 4#3 t he
vicinity of the interface, as described above, settling for 28 ?ﬁ; nut es
becomes necessary. In a continuous operation, although dusts are

accunul at ed, iy &4 ryoqrﬁaa%o@eitvae%stﬁﬁ QilutAs e rAnfh ildie aqueous phase,

it is preferable to renbve the 0| phase and the aqueous phase in the

vicinity ol dhed (I a6e AL YARSIS Ao a&n'&%%mw%%tﬁv%tstep ora

recovery step of ‘unreac organi c sol vent solution of
purified pol ycarbonate resin ase) can be obtalne repeating
above- rrentis‘di/?é’caxt coefdlf’ré’oolﬁccx(ear&’ro ah]cee AP q iBRSSSthd Hunber of dust of
0.5to 1.0 umin the organi ¢ sol vent solution of purified polycarbonate

resin can WM IiddE D HRP 19 AFABA i & 3T &L W6 BT BP TSN per 1 g of
pol ycarbonate resin. The organic solvent is - 21 20 May 2002 renoved
fromthe oraghatiing golwasitingplwatiean sofchpas fared k@ Lide Bonveoaisresin t o obtain
solid polycarbonate resin. if necessary, the organic solvent is conpletely
removed w tdvlaitdrdrer ar geeldiet isjuepuss sednduicirechna tpuran westteruder , wher eby
a polycarbonate resin with a very small content of dusts useful for optical

materi al s aafe ke iad e velte qU1RRERIN IdWV ety Hrdondas aduiocess for
purifying a polycarbonate resin solution which conprises: passing a

wat er - i n- oigj ydiySiRQT St tMRE (SWdDp 16M8d Sigitic adsSed @faya pd xture of an
organi ¢ sol vent solution containing a polycarbonate resin with a agueous

sol ut i on and AP PG AULIG &5 Wld) AR e MAT! Ghich T 10 100 um

in an oil primary nmetallic fi ving a I't'ering precision of
1 to 100 u@an be applied also to the present invention.

Any instruments intended liquid-liquid mixing
obfainable on the market can be used in mixing of an
organic solvent solution of a polycarbonate resin with
washing water. In order to obtain desired stirring
efficiency, one-direction rotation type agitator,
reciprocal inversion type stirrers, inline mixers,
static mixers, orifice mixers, fullzones (manufactured
by Shinko Pantec k. k., Japan), maxblend (manufactured
by Sumitomo Jukikai Kogyo k. k., Japan), homomixer
(manufactured by Tokushukika Kogyo k. k., Japan) or
Sulzer mixer ( manufactured by Sumitomo Jukikai Kogyo k.
k., Japan) are suitable.

Emulsion composed of an oil phase and an
aqueous phase includes 0/W (oil-in-water type emulsion

and W/0 (water-in-oil type) emulsion. In the present

- 16 -
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then, «passing the m xture through a secondary metallic filter having a
filtering precision of 1.1 to 20 tines to a filtering preciskg& f s%id
primary netallic filter, and then, perform ng separation bet Y902
organi ¢ sol vent solution containing a polycarbonate resin and the aqueous

sol ution. Ign\j%tpircg{ ergbl & ddate d rc}fe‘ﬁf‘%%qﬁ trgjtﬁag | ,C -w/%; (rv{al,feor__way 2002

filter has a filtering preclsion en t'he ering

0r et 31O o 08 LIRS oA o ted S Stk 20T L O ot

breakage of the filtering material occurs due to bl ockage of the filter
with m nut Tk Hath s Shld RhRFease RiFe ikl @994 hr dgh! @the filter
with viscosity of polycarbonate resin solution, and even if it is possible
to use contihudigRgnding fuparerconqenty afpkopraf dralcaianat e urRd iy cost is

i ncreased due to increase of regeneration frequency by shortening of
regener ati aplutfiom tiH cohtaadenus sl unidrshareaniary of Wasghhdnnti|l renewal .
On the other hand, when the filtering precision is above 100 um capturing
function ofwatsdrerarphirvo ines vt et iar adield, pisasd ad dant dqudrats preferabl e
since growh of enulsion is depressed. The material of the primary netallic

filter may s NAMWVET: TRINOt Y VRN LU IR @S s @b Wwhi ch a
non-woven fabric and a felt are preferable fromthe aspect of the depth.

The secondaa(‘ye[;ée&ealrfed%#{er# I ty i:}agjdtq{)egfgéﬁaety%lae fsjilntceer ivﬁa%lﬁrn ision of 1.1

to 20 tinmes and o ‘erabl Imes to a tiltering precision of
the primery, PRI 16 d d il sl Wikdddd Bl RTRON O ! g Secondary
is not preferable since separation efficiency is
lowered.
In the present invention, since the organic
solvent solution of a polycarbonate resin mixed with
washing water has above-mentioned average diameter of
water particles, an emulsion is usually formed without
separating readily into an oil phase and an aqueous
phase, even if stirring is stopped.
It is preferable that the emulsion has a
viscosity of 10 to 500 cp. In order to make the
viscosity of the emulsion smaller than 10 cp, the
polycarbonate resin solution need be diluted with an
organic solvent, so that it is not preferable since a
treating quantity for a filter is increased. When the

viscosity is above 500 cp, it is not preferable since

the aggregation function of water particles on a
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20 May 2002 netallic filter is smaller than that of the primary netallic
filter, pressure loss is rapidly increased, so that it is inp §ﬁ%§|% #o use
for a long tinme. Wen the filtering precision of the secondarg A P C
filter is too larger than that of the primary netallic filter, it is not

preferable si cont | S, S raf | rf d extreme
decr ease ofﬁcloq:?]et zilgloé]g{eap}v%qurs]alpgiﬁafi%eee?ﬂio%r%vtrva}tqir&g (fp Slt;gﬁﬁfn;ieqsﬁ]soca% of a

hi gh f|OMI%HFed wat er. arthgles'ar agai n di spersed into mnute particles
to flow out PrHS e by HP§HI e v metallic filter my be a wire
netting according to various weaves, a netallic non-woven fabric or a felt.
It is preferable fromh HESQRFRIES D HP HARFE NN Y Seg&ier dth%n and
regeneration cost that the filtering material to be used for separation is
as coarse #MYPEEIADHIERRPEeE Thafydiighiuwr & @ hanaior TWHG mpdwendepar at i on
When separation is insufficient, it is possible to pile up several sheets
of the prirerhutisiraldi @ fid tyramronater eddd tadre agpmadusofsalhd isgcondary
metallic filter in the range of a specified filter depth. In order to
renove m nutcrntantaamiviad i0inge idE tihe punlartiomics reiytondensatadyant ageous
to provide with another accurate filter fromthe aspects of instrunment cost

and mai nt enaNGe, GaRd pdi i i8lg <& dY QLR id&ﬁiidgt ®latledy8ls [P Parse than
the primary filter for rennvé1 of - 24 )d 20 May 2002 contam nations and

rei nforce ] tsro% bae nwtoavfldiecd qtttetp W&Je{?ﬁr%ef ielmt#ggs.r-fln} iiisfg%rsesfe%r abl e t hat

the material: he primary filter an e seco rare a high
opor O, et sl i e S L A0 RIS A
metal lic r”?éﬂ@éﬁed with a filtering material constituting the
metallic filter and then the water particles extruded
from the filtering material are efficiently aggregated
and grown on the filtering material, and the mixture of
the oil phase with the aqueous phase are passed through
the metallic filter without remaining on the metallic
tilter.
The metallic filter has preferably a filtering
precision of 10 to 200 um and more preferably 10 to 100
pm. The filtering precision defined in the present
invention means absolute filtering precision in which a
filtering efficiency of hard contamination in a
specified pore diameter of the metallic filter is 100 %.
When the filtering precision of the filter is

below 10 um, the aggregation effect of water particles

is increased, but blockage of the filter due to
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i.s nore preferable. Particularly, a netallic material containing 11 to 30 %
by weight of C is preferable. Exanples of the netallic material include
stainless steels particularly, austenitic stainless steel incRAMay2002 om

t he aspects of solvent resistance and corrosion resistance, SUS304,

SUS304L, SUS316, SUS316L, SUS317, SUS317L and SUS347 and hastell oy, incol oy
and O N ATRITAEIET GG0GE T RASHEN TG 1008 HOERS: TR ¢ er | hg

mat eri al suitable for regeneration is in the range of 0.1 to 5 mm When the
depth i s bdiidked. &smhnEEastshn sios thadufifti disemot O efiex@brls sing cof
separation due to breakage occurs. Wien it is above 5 nm it is difficult
to perfor mesumfing &os twdsi e oeme radiiionatoror eemiadg ofeddveerfdtliter, so t hat

it is not preferable since failure of separation occurs during reuse. The
filtering netemcaleasmd.b&ux tihert,umhenr thendri-lwerdmgf plrreicd.s iAnnaf woven
fabric is preferable fromthe aspects of filtering - 25 20 May 2002
preci sion and tfhildereds adaeeof200heunf,i [ther iang rieatatriioal oFfflet torfeating with
an aci di ¢ agueous solution within a week before its use or at the tine of
its use camd¥eqVigde 8l ijwe qerRaalddaon skerharmnrces ndtt he present
invention, dipping treatnment is performed for a new filtering nedia in

advance beforg % 14581 n8S HapaTRINAd Ofr disdgnl keaLRNt, a filtering

nmedia is dipped in an ac gueous sol uti on. rcul ation di pping my be
applied or an ci&ic aqyeous solution may be passed through the filtering
medi a set W8S '%g ¥6 be used. It is necessary to dip sufficiently the
entire of the filtering nedia _in an acidic _aqueous solution. The netallic
filtering media i s ofifterdSpRE&iLRaREd ewittR thilte@radied och te§dné&st i on
treatnment. Unless acid treatnent before its use in the present invention is
performed POl YCHE bonater reg imegmallsion during passing through the

filter, i.e., filtering velocity is selected from the
range of 0.01 to 20 cm/sec. When the filtering velocity
is below 0.01 cm/sec, it is not preferable since the
number of filter to be required is increased, so that an
apparatus becomes a large scale, whereas above 20 cm/sec
separation of the emulsion through the filter becomes
insufficient, so that it is not preferable since
complete separation cannot be attained in settling of
post step.

The metallic filter is preferably formed of a
metallic fiber and more preferably of non-woven fabric.

The material of the metallic filter is not
limited. From the viewpoint of aggregation effect,
pressure loss through the filter, solvent resistance and

corrosion resistance, it is preferable to use an
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whi ch- has conpl eted regeneration treatnents, separation perfornmance cannot
be sufficiently regai ned, although pressure |oss and filtering E{ecision i's
regai ned. The acid to be used in the dipping treatnment nay be 2
below. It is preferable to use m neral acids, phosphoric acid, nitric acid,

sul furic agj Y. I I.C n adation of quality
due to mx%ﬁ%tl%n qcﬂ S%%q uct asgart:,\/g)ul g’r ﬁﬁl&%ne%lg%q{’ 26 20 May 2002

austenitic stagi.nless steel i,s treated, ori ich exerts no

i nfluence ®FST I AGiYredthd Shsiteqng | ]ﬁ’g %3?(931‘%0 &8 ﬁth(?duct i s nost
suitable. Regarding the timng of acid treatrrent when t he tlmng is too
early, it 9 SONEFEtAR% ofi $US I0dnc SHS3bLon SYS34Ei-d SWSS 8¢ -vapor i zat i on
of water and progress of acid corrosion of the filtering nmedia during

di ppi ng oc&WS3 7%, SIS Idile il SUSS 4pecrohastsldiayy daice loye®inent before a

week of use of the filter or at the tine of use of the filter. The

pol ycar bonaomerlesi n solution is neutralized with a mneral acid including
phosphoric acid. Therefore, acid treatnent before use can be replaced by
passi ng an aqueous eRégarali meitvealdedadh wift than faditért,o thd 4 aaigelrel ow
through the filter for a while, but it is better to treat in advance the

filtering rp@ et idN idCitheC RYHR/RAUS oS HalilsieOh oS iphed 1¢adrtagat i on of

gquality of the product can be prevented until separation perfornmance is

| ncreased. pJRSCRIR T'19¥so'%;§ gﬁR'%%%RFf'%Qt%'\lBOQ'n'XEPﬂﬁgUEe Rff%%%mls' nvention

wll be deéﬁrlbe In nore bel ow, referrlng Exanpl es, which are

not intended ta I| th pe .of .th resent i nventi o Each roperties
fe neasuPé& éccgrd| %eﬁﬂ% of }?e %1qter 18 usanly % 1 t%

200 mm, preferably 0.1 to 100 mm and more preferably 0.2
to 50 mm.

According to above-mentioned procedure, the
emulsion composed of an organic solvent solution of
polycarbonate resin and an aqueous solution is
overflowed accompanying separation between the 0il phase
and the aqueous phase. However, although water particles
become larger than those in the state of emulsion,
separation between the o0il phase and the aqueous phase
is not perfectly performed. Accordingly, in the present
invention, the mixed liquid overflowed from the filter
is settled for 1 to 30 minutes, whereby separation
between the o0il phase and the aqueous phase is perfectly
performed. When the settling time is below one minute,
separation effect is not sufficient, whereas above 30

minutes it is not preferable since a large settler
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20 May 2002 fol | owi ng nmet hods. (The nunber of dust] 100 nl of a

pol ycarbonate resin solution or an emnmul sion was sanpled in a glean beaker
and then the beaker was placed on a hot plate of surface tenp P My, 200220
to vaporize solvent and noi sture, whereby a solid pol ycarbonate resin was
obtained. 1 g of the solid polycarbonate resin was dissolved in 100 cc of
net hyl ene AfiM&e HHfEIHF hu PR A% PSi S iB & & eE ifafsas
nmeasured with a mnute particle counter, manufactured by H ac-Royco Co.
Ltd., type ERl Rerm isethenhuard KfowusAT s imedsitiaw @ cor di ng to any
other measur| ng nmethods, there is not |large difference of the neasured

val ue betmﬂerclrﬁa&sujrdmg)mmo.ds. (Viscosity of resin emulsion] The

measur enent was perforned by E type rotary visconeter, nanufactured by
Tokyo Keiki k.k., Japamthemdesmamset tagid als Weadwrmier ¢ dhdB (D aneter
of water particle in enulsion] The neasurenent was perfornmed by ultra
centrifugalmityeee Pafdid! st ﬂtdwéwtﬂ&ih aiﬂé)fﬁalsdérﬂ NHARAHritsined

manuf act ured by Hori ba Sei sakusho k. k - 20 May 2002 Japan type No.
CAPA-700.  [{Y] SGRS| dnt VRS2 % 4 @)9&1{ Mte Ha o%lo gpat e resin)
Intrinsic viscosity was neasure y an el oeh e type sl ender tube

vi sconet er ,and can rted to VISCOSIt avera e nmol.ecul. ar ght by Schnel
f or mul a. \ﬁ}er é.lorﬁ eht® ar{ldpoﬁtglecaarqoon E"e prhe S 5(51 S |bd'n)\?%ne measur enent
was perfor rredc%y Karl. Fisher!s water er ma,nuf Cﬁd,ured b oto

El ect r oni c£RGENLLALTAN fy;ﬂé“?ﬁﬁw PHEEN Y% SOy Shrte & )°“The

measur ement was perfornmed according t )
of polycarbonate is lowered In order to immigrate

efficiently dusts from the oil phase to the vicinity of
the interface, as described above, settling for 1 to 30
minutes becomes necessary. In a continuous operation,
although dusts are accumulated in the interface between
the oil phase and the aqueous phase, it is preferable to
remove the oil phase and the aqueous phase in the
vicinity of the interface and transfer to a
polycondensation step or a recovery step of unreacted
phenol to treat.

An organic solvent solution of purified
polycarbonate resin (oil phase) can be obtained by
repeating above-mentioned procedure once or the several
times. The number of dust of 0.5 to 1.0 um in the
organic solvent solution of purified polycarbonate resin
can be made 50,000 or below and further 30,000 or below

per 1 g of polycarbonate resin. The organic solvent is
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si'ngl e pass F-2 test based on ANSI (American National Standard Institute)
B93, 31-1973. (Use and regeneration of filter) Regenerated or new filters
wer e di pped in 3~ phosphoric acid aqueous solution at a room ?QMﬁrgﬂoare
just before use, unless there is description that no treatnent was
performed just before use. The regeneration of filter was perfornmed
PeCording IPHaEd ot Hie MRS Hevit saaltian ot sog 940" vay 2002
was di pped in 10 % by wei ght causti c soda aqueous, solution and heated up to
85 C to ded®fpsr Rfiftred 81 F ¢ ARIGHEht %0 kg PP IRAL IRt R and
then rinsed with pure water until pH of rinsing water reached to 7.5 and

t hen di ppedifi mee8ani i tthactpanrc gl Vaour i/ ePmiolas ¢ lehpeamavad,
followed by rinsing with pure water while applying ultrasonic until pH of
rinsing watwirth eacheicert ©165. 52 tletA z e s |dardudhes] twiddt eth was dried in a
hot wind drier of 120 C . Exanple 1 (Synthesis of polycarbonate resin

solution] Zxto@ed, sachnebhydnmd e gties yadsad Wit lvafy water and 7
kg of bisphenol A as dihydric phenol and 29 g of hydrosulfite were

di ssol ved therel ottt At MRidBE Qe Gl Ofdd& {tMoa Mo tadded  henft o and
120 g of p-t-butyl phenol was added thereto with stirring and then 3.6 kg

of phosgen yqﬂ iy ed thereto over 60 mnutes. After the conpletion of
i njection g} p J%g%ﬁ%%'the reaction |liquid was vigorously stirred to form

an enul sion and t hen of tri.ethylam.ne was added thereto a stirred for
Fop

about one hour to pol rFl’rzees.‘;mlthel RS "obtaithdd Wes %al1%wed to

stand for 30 nminutes. Thereby, the aqyeous sol ution was separated - 30
purifying a polycadarbonate resin solution which

comprises:

passing a water-in-oil dispersion type (W/0)
emulsion composed of a mixture of an organic solvent
solution containing a polycarbonate resin with a aqueous
solution and having water particles with an average
diameter of 1 to 100 ym in an oil through a primary
metallic filter having a filtering precision of 1 to 100
um,

then, passing the mixture through a secondary
metallic filter having a filtering precision of 1.1 to
20 times to a filtering precision of said primary
metallic filter, and

then, performing separation between the
organic solvent solution containing a polycarbonate
resin and the aqueous solution.

It is preferable that the primary metallic
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20 May 2002 from MC phase. The MC phase thus obtained was used in Exanple 1
as pol ycarbonate resin solution. 10 cc of the MC phase was sagﬂvﬁd @Hg t he
sol vent was vaporized, thus obtaining a solid polycarbonate r Y

vi scosity average nol ecul ar weight (M/) of the solid polycarbonate resin
was 28, 500. [Washing of pol ycarbonate resin solution) 2 L of 1 ~ sulfuric
aci d was addddaroaF 12 Jfi Litied ip9 wEfSHane afesh H AR Mo Hhen
above-nenti oned synthesis and then mxed with stirring with a honom xer,
manuf act ur &drepyf Ifdlerdmg wines ikdgyo Af Khe rapgaar ywmetady is WiJ tewat er - i n- oi
di spersion type) enul sion was prepared. The viscosity of the enul sion was
220 cp and itshévedwar dgaeindi rutrery adfi omatedrf qudr tdfcltde ofa ttedre peamilisiles was 80
~m and t he nunber of dust was 135,600/g. [Purification of polycarbonate
enul si on) Asf iilnfcete alsrmat, emivad 1 tSUS3Hat pae-fersdld alince, biridakarigend f
precision: 40 um size: 35 nm~ x 250 nm depth 5 nMm) was attached to a

gl ass housith@ ({Ga%ierqnOlRter Al ARG Tdueed Ptk aFH P Blhe The emul sion
above obtai ned was transferred under an applied pressure at the flowrate

of 250 kgl b4 el Gty Q. Yoo ixing.vessel to the
filter(for TiRaCg q%@%ygfg’étf%“ﬁe‘gt‘mﬁ I pRlcE RO F the il ter)

with a geared oo pUMe Al IS The W18 MESAUHE )93 diluough the fi ter
CNE.

was 0.2 kg ggregation of° water particles was observed on the netallic
filter through thz %Gtss housin%.qghe pol yc rbonatgfh si,n solutggn was
wi t hdr awn PPEIHRETE DF e £ €58 M §rdittd %nd TS adst érr é§ PESE1Sefar at ory
funnel and settling was perfornmed for 5 mnutes. The water content of

met hyl ene &9l disied € opitddelongd Y0 thewhid texd tifte 1fumiodr pafe fegsb lgas 22, 500/ g.

Conparative Exanple 1 The enul sion used in Exanple 1 was transferred
since running cost is increased due to increase of

regeneration frequency by shortening of regeneration
life with contaminations and shortening of life until
renewal. On the other hand, when the filtering precision
is above 100 um, capturing function of water particles
is deteriorated, so that it is not preferable since
growth of emulsion is depressed.

The material of the primary metallic filter
may be a non-woven fabric or various textures, among
which a non-woven fabric and a felt are preferable from
the aspect of the depth.

The secondary metallic filter has preferably a
filtering precision of 1.1 to 20 times and more
preferably 2 to 10 times to a filtering precision of the
primary metallic filter.

When the filtering precision of the secondary
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directly to a separatory funnel without filtering with a filter and then
settling was perforned for one hour. The water content of netgqyﬁn%ooz

chl ori de phase was 3.2 w v~ and the nunber of dust was 110, 50 ay

Conpar ative Exanple 2 The experinment was perforned in the sane manner as in
Example 1 exceplt that the time of settling. in a separatory funnel was

changed fr8%% Hitfuidd tF 3¢ SRR Thad wdadr odo Pt hyl ene

chl ori de phase was 2.5 w v~ and the nunber of dust was 100, 450/ g.

Conpar at i v&ebedidice t3 Ltegy) Prespung 12002 Ifhd a@ifdy faYer aRge erSr ned i n
the sane manner as in Exanple 1 except that a filter (material: SUS316,
non-woven ftéiat dt fiid tiowiass ifrlecitsl arse Fama diong: t3menmWhen %@ nm  dept h
5 M) was attached to the glass housing and the enul sion was transferred
under an agdllited ipige3aWod sdtort et fHhewW sreadiom dafr yS thelt@y1l i(cSfade etelieci ty: 0. 04
cmsec) froma mxing vessel to the filter(for the outlet fromthe interior

of the fil @) 1¥rigera 193 ahatu: the igHimmdry etldNg iRF §534ee | @gs through
the filter was 8.3 kg/cnR. The pol ycarbonate resin solution was w thdrawn

fromthe oyy %totOfpﬂ”é(fﬁéc?)agleg'ﬁrMéter&&r{@h’?ﬁfo@sr e Ja? 4t 1P alAYty funnel and

settling was perforne m nut es. e water content of nethylene

chlori de g%%?t%o%%dgdgl Wt~ BAG dfde ({ém ! eO%-fg%%ét\é%%sé§%w%%w g. Exanple 2

( Synt hesi pol'ycar Snate Fesin solution i um hydr oxi de was

di ssolved in 42 of ter and 7 of hjisphenaol A _.as di.hydric phenol and
29 g of hy(?raédﬁhietse %r”@%ﬁ%%&l%ﬁ%ﬁ r?é‘?’leilﬁ‘. s ods 2 | dA€¥hl ori de
(M) was added thereto and 190 g of p-t-butyl phenol was added thereto with
stirring af@eelen Vaterk@ast isHesgdte RaS limnddeped seleddte sv@utso - 33

particles to flow out. The material of the secondary

metallic filter may be a wire netting according to

various weaves, a metallic non-woven fabric or a felt,

It is preferable from the aspects of the

period until regeneration and regeneration cost that the

filtering material to be used for separation is as

coarse as possible in the range able to attain

continuous separation When separation is insufficient,

it is possible to pile up several sheets of the primary

metallic filter or increase the depth of the secondary

metallic filter in the range of a specified filter

depth. In order to remove minute contaminations in the

polycarbonate resin, it is advantageous to provide with

another accurate filter from the aspects of instrument

cost and maintenance cost. Further, a protecting filter

layer more coarse than the primary filter for removal of
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20 May 2002 minutes. After the conpletion of injection of phosgene, the
reaction liquid was vigorously stirred to forman enul sion ang en 8 g of
triethylam ne was added thereto and stirred for about one hou 0 May 2002
pol ynerize. The m xture thus obtained was allowed to settle for 30 m nutes.

Ther eby, the ueous .sol ution was separated fromthe MC phase. ,The MC phase
thus thus GBUTATEE UHSNT@HY F RGeS ths F01 eaBsnAdE T & Hh01 ut on,
10 cc of the MC phase was sanpl ed and the sol vent was vapori zed, thus

obt ai ni ng TN gdiF&Er-bonate resin. The viscosity average nol ecul ar

wei ght (M) of the solid polycarbonate resin was 21, 500. (Washing of

pol ycar bonat e resin dd uts dyjefrrakdre thmts ddieumahedriedisde faddeous sol uti on
was added to 20 L of the polycarbonate resin solution by above-nentioned
synt hesi s @mrd maren frilded \bnd tdid rsrecogdairtyh fa lHenromneera highuf act ur ed by
Tokushu Ki ka Kogyo k. k., Japan, whereby a WO (water-in-oil dispersion
type) emul sn@tgyamagtedfiaiiedf Tthe \emacesidny hefvinte e murSiaze waer400 cp and
t he average di aneter of water particles of the enulsion was 5 um and the

nunber of sty ahyEm30Q 0 abloRe itld Gafua@n 16ft iRRlEC aidpnaite emul sion] - 34
20 May 2002 A filter (material: SUS316, non-woven fabric, filtering

preci si on: b%q:w%@n W14 ardd JHEeE X éca%ﬁaﬁuﬁg‘@ﬁi%%ptah m%t@?lé'?@fgie)ﬁ ed to a

gl ass housing (casing: glass, a xed parts: he enul si on

above obt ai.ned was trafnsf rredPun er 3n aﬁ:pl i ed reiisure g:t t.he flow rate
of 400 kg/ 1S 8F4&e BI&'S ia?v:e 0.5 3% "M EEY Yy Sm™ TR xitTg &SSPt o the
filter(for the qutlet fromthe interiaor of the filter) with a geared punp.

f
At this ti fEPYHRIBGeddurt® 130s& P 8FgI e I (Grt 5 Preferable.

Examples of the metallic material include stainless
steels particularly, austenitic stainless steel
including, from the aspects of solvent resistance and
corrosion resistance, SUS304, SUS304L,SUS316, SUS316L,
SUS317, SUS317L and SUS347 and hastelloy, incoloy and
Cr-Ni alloys, Cr-Co alloys.

The depth of the metallic filtering material
suitable for regeneration is in the range of 0.1 to 5
mm. When the depth is below 0.1 mm, strength is
insufficient, so that failure of separation due to
breakage occurs. When it is above 5 mm, it is difficult
to perform sufficient washing and activation during
regeneration, so that it is not preferable since failure
of separation occurs during reuse. The filtering
material may be a texture or a non-woven fabric. A non-

woven fabric is preferable from the aspects of filtering
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was 0.4 kg/cnR. Aggregation of water droplets was observed on the netallic
filter through the gl ass housing. The pol ycarbonate resin solégb%ngﬁai

wi t hdrawn fromthe outlet of housing and then transferred to ¥ ory
funnel and settling was performed for 5 mnutes. The water content of

met hyl ene chl or.i de _phas S.0.4 wv~ and the nunber of dust was 22, 200/g.
Conparati v@régér?ﬁoépfnﬁﬁéc\?glrﬁh%sﬁsosﬁ used in Exanple 2 was transferred

directly to a separatory funnel without filtering with a filter and then
settling was perfor m!ﬁe%lc?rf Hourt enddve it enddls fhsht itdif afdtiReen t he
organi ¢ phase and the aqueous phase occurred. Conparative Exanple 5 - 35
20 May 2002 ite agmAcidf (fBeqUs BN e Widdh ity ah ek &e fiageq idisr ai ner
obt ai ned on the nmarket (pipe size: 1 inch, 40 nmesh, linear diameter: 0.23
mm por osi tyse 405 afmthe time roft d tof W80 dafy eromidq iefuiet tdwer f | owed from
the strainer was transferred to a separatory funnel and then settling was
performed fsepard ilmourperHomnagrce .t he state of the enul sion was still

mai nt ai ned. No separation between the organi c phase and the aqueous phase

occurred. Conparati vaEan®Ilpt selte gt et dvasp ipgy ftrg@thant tilke sane
manner as in Exanple 2 except that a filter (material: pol ypropyl ene,

non-woven falrddemdd € G R efqilse'e%:nf%e\éira i ZRvaedMPetore?54 MM

depth 20 was attached to the gl ass housing and the emul si on was

transterred Wndate ANARM GBS & e ditlate of AT0dalhy (space

vel ocity: 4 °¢cni'séec roma mXxing v ot ‘ter(for the outl et
fromthe interior, of, the filter) w.th a geared punp. .At this tinme, the
pressure | 888 hAGugh PRRE £ taé% é\ﬁd’éﬂ(f. va loéﬁz.sorAig’d:rlé)d'dti on of water
particles V(\Zla}'.src%blsaetri\gend d(?irzlaptir;leg nn;%tyalk;ei Capfpilliteedr c}rhra%u%réidic agueous
solution may be passed through the filtering media set
in a housing to be used. It is necessary to dip
sufficiently the entire of the filtering media in an
acidic aqueous solution. The metallic filtering media is
often passivated with nitric acid in regeneration
treatment. Unless acid treatment before its use in the
present invention is performed for the filtering media
which has completed regeneration treatments, separation
performance cannot be sufficiently regained, although
pressure loss and filtering precision is regained.
The acid to be used in the dipping treatment
may be pH 4 or below. It is preferable to use mineral
acids, phosphoric acid, nitric acid, sulfuric acid and

hydrochloric acid which cause no degradation of quality

due to mixing into the product. Particularly, when an
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t.He gtass housing. The pol ycarbonate resin solution was withdrawn fromthe
outl et of housing and then transferred to a separatory funnel ﬁp@ws%bﬁling
was - 36 20 May 2002 perforned for 20 minutes. The water c® 2

met hyl ene chl ori de phase was 2.7 w v% and the nunber of dust was 92, 500/g.
Exanpl e 3 (Synthesis of polycarbonate resin solution] 4.0 kg of sodium

hydr oxi de s tdEnEblqatainkgss steqhts brrptedg Wioshphiehacia as

di hydric phenol and 29 g of hydrosulfite were dissolved therein. 35 L of
met hyl ene otfliorh dexegiM® wasirafideshddermin Endd 2Dt er iofg pratdital phenol was
added thereto with stirring and then 3.9 kg of phosgene was injected

thereto oveindGHe mukBscariidedtd her cdupt efd abof dujwsBion of phosgene, the
reaction |liquid was vigorously stirred to forman enul sion and then 8 g of

triethylam ne was addeshdheigj oo e Shing ek fari @botdamshthowrndd
pol ynerize) The m xture thus obtained was allowed to stand for 30 m nutes.

Thereby, th§ AqUEAURy S WdONe Masy separad God nAB disMe GRS The MC phase

thus thus obtained I'n was used I n Exanple 3 as pol ycarbonate resin

sol ution. 40,66 e dre P1ASES VB AR A AL NG, SO VeI pag diapor zed.

t hus obtaining a so ol 'ycar resi e Viscosity average nol ecul ar
wei ght (M) of the gﬁiid pol ycarbonate resin s 17,300. - 37. . 20 My
2002 (Washit@ BT TolS/c ST AL TLAID S (k1D B9 19 FSFAALHHIL hor | ¢
aci d aqueous sol ution was added to 20 L of the polycarbonate resin sol ution

by above- meHARIAEY ASfthresh s P it 3R b wiReF L45™ M Mi%t £ Shononi xer

manuf act ured by Tokushu Ki ka Kogyo
treatment before a week of use of the filter or at the

time of use of the filter.

The polycarbonate resin solution is
neutralized with a mineral acid including phosphoric
acid. Therefore, acid treatment before use can be
replaced by passing an aqueous emulsion neutralized with
an acid to pH 4 or below through the filter for a while,
but it is better to treat in advance the filtering media
with an acidic aqueous solution since degradation of
quality of the product can be prevented until separation

performance is increased.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will be described in
more detail below, referring to Examples, which are not
intended to limit the scope of the present invention.

Each properties were measured according to the
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k.k.,-Japan, whereby a WO (water-in-oil dispersion type) enulsion was
prepared. The viscosity of the emul sion was 220 cp and the av%iﬂ‘e 2cz)iogmeter
of water particles of the enulsion was 50 um (Purification o y

pol ycar bonat e enulsion) Afilter (material: Hastelloy C, non-woven fabric,
filtering preg sion: 10 size . 50 M ~ x 250 mm depth 1 M) was
attached to & 9¥$99uﬂﬁ§hﬁfﬁca5|ng gl ass, attaching fixed parts:

SUS316L). The emul si on above obtai ned was transferred under an applied
pressure at the flow rate of 420 kg/h (space velocity: 0.25 cmsec) froma
m xi ng vessel to the filter(for the outlet fromthe interior of the filter)
with a gealdhepuymbest athidustilne, the pressure loss through the filter was
0.4 kg/cnR. Aggregation of water particles was observed on the netallic
filter through the gliags nlousi rg.pollhye grdlomeard areatia rsediut ivel Wri Gh was

w thdrawn fromthe outlet of housing and then transferred to a - 38 20
May 2002 sep@rali®ny WasdnRQimAd e td Id® D KeroaiRd then kGem nutes. The
wat er content of nethylene chloride phase was 0.2 w v% and t he nunber of

dust was 9QNeG ARNTRATALdA &iPRMYE pl athe X RAFI R WD eh@th@lemed in the

same manner as in Exanple 3 except one-direction rotary turblne bl ade

(bl ade di areyer; 449, g, 94 ISl diQhAHON HUHIBY 120510 vas

used i nstea of t he honom xer |on was obtalne the average

di aneter of articles was 180.um n, f|| t.erial: SUS316,
non-woven 3 r@% %Eﬁlﬁ%flﬂt§E|S|§&a %e 1 ?’ %gf %nq~%x 254 mm depth
5 mm was attached to a glass housing and the enul S|on was transferred
under an a@&|$9§HBQQ§ﬁﬁe¥%ﬁlWI%?WIQ%H%Q%%?dOﬂ“SGOQgFﬁ edpaedhydredeity: 0.03
cmsec) froma mxing vessel to the filter(for the outlet fromthe interior

of the fil cédpriiden apdgddreedumhey. ot dusits with size 0.5 to 1.0 um

was measured with a minute particle counter,
manufactured by Hiac-Royco Co. Ltd., type 4100. Even if
the number of dust is measured according to any other
measuring methods, there is not large difference of the

measured value between measuring methods.

{Viscosity of resin emulsion)
The measurement was performed by E type rotary
viscometer, manufactured by Tokyo Keiki k.k., Japan,

trade name : Degital viscometer DV, L-B

(Diameter of water particle in emulsion)
The measurement was performed by ultra-
centrifugal type particle distribution automeasuring

apparatus, manufactured by Horiba Seisakusho k.k.,
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t.i'me, 'the pressure loss through the filter was 0.7 kg/cn2. The

pol ycarbonate resin solution was wthdrawn fromthe outl et of Fﬁéaiqg and
then transferred to a separatory funnel and settling was perfa 2992 10
m nutes. The water content of nethylene chloride phase was 0.6 w v% and t he

nunber of fystn Wasy 2 N3OU a7 RP. 20 May 2002 Exanple 4 (Synthesis of
pol ycarbonate resin solution) 25 L of water, 120 kg of bisphenol A as

di hydric phenol and 0.6 g of hydrosulfite were di spersed and dissolved in
600 kg of 9 % sodi um-hydr oxi de aqueous sol ution. 200 L of nethyl ene

chl oride ( was. .added thereto and 2.6 kg .of Rp;t-butyl phenol was added
thereto vm'[Nhi)sscﬁSrlrfiyngavaenraaqef'ué?'no arofwepﬁ% tgeﬁ'zev)waostt gradual ly injected
thereto with stirrin ove&§§§~ninutes. After the conpletion of injection of
phosgene, qArRONE Sk S ded thereto and then 80 g of triethyl anine was
added thereto with vigorous stirring for about one hour to polynerize. The
m xture thus obtai ndd il Ktk Aol ot HaP MFasred Mt e Thereby, the
aqueous sol ution (aqueous phase) was separated fromthe pol ycarbonate resin
phase (oi [Uhitedsd)de Thywpgroloadiare twdse reipsainezt e A ot taawverftedhe i | phase

t hus obtai ned was conti nuously w thdrawn and used in Exanple 4 and

Conpar at i wel soanye sy gt 9o lldk s ofud fgh tMB o sram anas' ssargdned aand t he

sol vent was vaporized, thus obtaining a solid polycarbonate resin. The

vi scosity average nol ecul ar weight (M/) of the solid polycarbonate resin
was 28,000. [Al kali washing of polycarbonate resin solution) - 40 20 May

2002 250 kgffrdf ddift yiqarm(r}f&aerdcﬁfaﬂé UM Yb IR RPve- menti oned

synthesis (oil phase) was wthdrawn
The measurement was performed by Karl Fisher's

water meter, manufactured by Kyoto Electronics k.k.,

Japan, type No. MKA-210

(Filtering precision)
The measurement was performed according to
single pass F-2 test based on ANSI (American National

Standard Institute) B93,31-1973.

(Use and regeneration of filter)

Regenerated or new filters were dipped in 3%
phosphoric acid aqueous solution at a room temperature
just before use, unless there is description that no
treatment was performed just before use.

The regeneration of a filter was performed

according to the following method. That is, the filter
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and 50 L/h of 7 % sodi um hydroxi de aqueous sol uti on was added thereto and
then mxed with stirring wwth a honom xer, manufactured by Tokushu Ki ka
Kogyo k. k., Japan, whereby a WO (mater-ln ~oi | dispersion typ@@ 002 on
was prepared The viscosity of the emul sion was 220 cp and the average

di ameter @hsWali@peRarlil Gloes @y mﬁrwlc%ml\@a%om Waueofwr i fication of
pol ycar bonat e enulsron) A fllter (size: 52 mm- x 254 mm with fllterlng

decline cgggg%qg gﬁaéﬁi#?aygr agﬁggﬁkgﬁé 'a%dh%?% filtering

preci si on: e th outsid sheet o non woven

f ab SUS30 h 0. 35
o e &,a”?e%rierr@&or‘a Sl iy T 3R A el ay ' 3FR 057 T

al kal i -washed emrul si on was transferred under an applied pressure at the

f1 ow rat e Fdf 5250 Wi h PUESEMWR it iURg We kot & lt“ﬁ‘einlgr Mederr greachedout | et
fromthe interior of the frlazg with a geared punp. At this time, the
pressure [t@sd -bheadght here driip imag 00 2 Nid/rdiep actide L9681 Posr BONEt e resi n
sol ution was continuously separated fromthe surface of secondary filtering
| ayer andasamplredmf tempelra towrtel ,etf odfl omed by4rinsid@ MWdYEh2@O2ehousi ng. The
wat er content of the polycarbonate resin solution sanple was 0.8 w v% Wen
t he i ntegwated Whawer alpe liyimeugll tirlass oinjilct emtridaphied ft @ ih&@non, t he
pressure | oss reached to 1.5 kg/cne. Therefore, regeneration treatnent of

the filteyatas Peklherredoard suged.7. Theeprrgagere thess twasteadalaged to 0.3
kg/ cn2 and water content was regained to 0.8 wv% Conparative Exanple 8 A

filter (Sh%?ed5%n”%*P%t2§4n@mHﬂMe h fth%rwgg decline conposed of one sheet

of non-woven fabric (material: SUS30 iltering precision: 2 um depth
0.32 mMm) outside and one sheet of non-woven fabric (material: SUS304,
filtering precision: 50 um depth

Example 1

(Synthesis of polycarbonate resin solution]

3.7 kg of sodium hydroxide was dissolved in 42
L of water and 7 kg of bisphenol A as dihydric phenol
and 29 g of hydrosulfite were dissolved therein. 35 L of
methylene chloride (MC) was added thereto and 120 g of
p-t-butyl phenol was added thereto with stirring and
then 3.6 kg of phosgene was injected thereto over 60
minutes. After the completion of injection of phosgene,
the reaction liquid was vigorously stirred to form an
emulsion and then 8 g of triethylamine was added thereto
and stirred for about one hour to polymerize. The
mixture thus obtained was allowed to stand for 30

minutes. Thereby, the aqueous solution was separated
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0.35 nmm) inside was attached to a housing with a sight glass. A portion of
the enul sion used in Exanple 4 was transferred under an applied pressure at
the flowrate of 250 kg/h froma m xing vessel to the fiIter(?Br"Facyf'?to(’@utlet
fromthe interior of the filter) with a geared punp. At this tinme, the
pressure loss thtaough the,filter was 0.7 kg/.cnr. The polycarbonate resin
sol ution vérsc’%“con ip#gaosueﬁ srhseep%c'reaqréadss? rtohn% gébts%%qea%ewag% SEC rfdhry filtering
| ayer and e outlet of the housj The, wat er content of the

anpled fromt ng.
pol ycar boréiag’Ppr]eesiﬁ WGP e B 4 f%&/w‘%o°wew t3fe 9t ated 1 ow
- 42 20 May 2002 rate through the filter reached to 180 ton, the
pressure MsPhaSRHERF tPMP B Frdptherid Bidtte Vae glaRamizssh tihet ment  of
the filter was perforned and used. The pressure |oss was slightly regained
to 0.9 kg/ahi@igniddva ero ichtRnty s tghtres imegdihfed s B I ¥ v%
Conparative Exanple 9 Afilter (filtering precision: 50 um depth 0.35 mm
size: 52 ramenaddbmaimcBli830k igton- (Mwjero ff abiré o Mias parill e atdgmedts=ed and
then attached to a filter -housing. A portion of the enulsion used in
Exanpl e 4 paasid nedsfzg reab under an applied pressure at the flow rate of 250
kg/h froma m xing vessel to the filter(for the outlet fromthe interior of
the filter) with a geared punp. At this tinme, the pressure |oss through the
filter was 0.4 kg/cn2. The pol ycarbonate resin solution was sanpl ed from

t he outl et”@if htit}leg W%J&%cﬁ% YA eerr(%qq; 1 ffidfje pol ycarbonate resin

solution sanple was 4.3 WV ce the water content was not decreased
even in passing for e r,, th assi ng was once, stopped and the el enent
was Wt hdrawn and thzgr]‘r eoghptlj] v&af@i@g&cve%ﬁyﬁw iﬂﬂdger‘iigpc(?nl%&r iq‘dé)fwi th

washi ng and then di pred in 5 wvVv% phosphoric acid for 24 hours. After

di ppi ng t rdSt MEY,CAnRONA tendifs S A iPrattYa@bay a-Fenrtd o8 er - housi ng. A

portion of the enul sion was
synthesis and then mixed with stirring with a homomixer,

manufactured by Tokushu Kika Kogyo k.k., Japan, whereby
a W/0 (water-in-oil dispersion type) emulsion was
prepared. The viscosity of the emulsion was 220 cp and
the average diameter of water particles of the emulsion

was 80 um and the number of dust was 135,600/g.

(Purification of polycarbonate emulsion)

A filter (material: SUS316, non-woven fabric,
filtering precision: 40 um, size: 35 mm¢ x 250 mn,
depth 5 mm) was attached to a glass housing {(casing:
glass, attaching fixed parts: SUS316L). The emulsion
above obtained was transferred under an applied pressure
at the flow rate of 250 kg/h (space velocity: 0.21

cm/sec) from a mixing vessel to the filter (for the
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- 43 ° 20 May 2002 transferred under an applied pressure at the flow rate
of 250 kg/h froma mxing vessel to the filter(for the outlet_fromthe
interior of the filter) with a geared punp. At this tine, e2$WQ¥QQP% | oss
through the filter was 0.4 kg/cnez. The pol ycarbonate resi n sol ut| on was

sanpl ed fromthe outl et of t. he housi r content of t
polrrgcarbor?é{ err{esfl Loms he i gH LR ‘{;\/agcsh%h@]we\f LS |d ‘washi ng

of polycarbonate resin solutlon] The polycarbonate of Exanple 4 was washed
with al kalUtnd Adudildét dd o ITRAIIRFISHAY JQs# rimayah §é1@arfd{ht<% The

pol ycarbonate resin solution (oil phase) thus obtai ned was withdrawn at the
rate of 23&s /th Zarkd /B0’ RAagr edat isirosphotate radiar biasl esdded t her et 0 and
then mxed with stirring with a honom xer, nmanufactured by Tokushu Ki ka
Kogyo k. k.obskapen oshdrtebhynest aV10  viatleren rttm'dugii dyer sil@sst ype) enul sion
was prepared. The viscosity of the enul sion was 220 cp and the average

di aneter afousalngy. mavd ipd 18& d&fbdi eRdSiros oA idh was WRwhddasat | on of

pol ycarbonate emul sion] A filter (size: 52 mm x 254 nm) with filtering

decline cGhymsate0lodtI® S el udi mPmiOMRr théns £ e2Q M 2Q02 fabric
(material: SU8316L filtering precision: 50 um depth 0.35 mm) outside and

ane, sheel s laldtyf afiite B IAC1 IUAL o dufideng oir oot 6T on: 700 um

depth07 i nsi was attac ed to a housing with a sight glass. A

portion of .the alk hed e IS|on ransferred u XUl applled
pressure éﬁlnt%eesfl eré’tazcecff el?g/r?f\fl\% th&' %xm %\?é:sls?iceil *the

filter(for the outlet fromthe interior of the fllter) \yth a geared
was 0.2 w/v% and the number of dust was 22,500/g.

Comparative Example 1

The emulsion used in Example 1 was transferred
directly to a separatory funnel without filtering with a
filter and then settling was performed for one hour. The
water content of methylene chloride phase was 3.2 w/v%

and the number of dust was 110,500/q.

Comparative Example 2

The experiment was performed in the same
manner as in Example 1 except that the time of settling
in a separatory funnel was changed from 5 minutes to 30
seconds. The water content of methylene chloride phase

was 2.5 w/v% and the number of dust was 100,450/qg.

Comparative Example 3
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punp. ‘At this time, the pressure |oss through the filter was 0.3 kg/cne.
The pol ycarbonate resin solution had been already separated ig &Eféfq}let
of the housing and sanpled fromthe outlet of the housing. Th 0 May.£002
content of the polycarbonate resin solution sanple was 0.6 w v~. \Wen the
integrated flow rate _through the filter reached to 750 ton, the pressure

| oss reached to 1.2%w§/&m2epﬂﬂﬁqﬁ(ﬂ%§ Regfided iioh e faMent of the filter
was performed and used. The pressure | oss was re%géped to 0.4 kg/cn2 and

wat er confléinakaRs dgaifitadrnlse 0. 2Xgapt thapa dtijilferexdaaties isd ‘A filter
(size: 52 mm~ x 254 mm) with filtering decline conposed of two sheets of
non- woven S@Brliec (wat-erdvan fSWBIIGL,f flilardmangr@edsiionon:d 5@ .,um depth 0. 35
nm outsi de and one sheet of non-woven fabric - 45 20 May 2002

(rmat eri al siSES3BGL mnfd | xer250g mor,eciexntdn:5 hih)Viwas aepitale h@d32 omihel nsi de was
attached to a housing with a sight glass. A portion of the enulsion used in

Exanpl e 5guas st hausliog @Rt «ulaARN S@sPrtessie rdled R delrownrate of 250
kg/h froma mxing vessel to the filter(for the outlet fromthe interior of

the filteppoilly %r@%%ru% RUMR KAl 1V T altldTRr /08 Ky /BS YR cle0SS through the
filter was (5).8 kg/cnez. The pol ycarbonate resin solution which had been

al ready seRALALY] b e YR ool hAUSD s sagl gl rom the outlet

of the housing e water n e pol ycarbonate resin sol ution

sanpl e was .Q.7 Vi en the.integrated flow.rate through. the,filter
reached t%lg&? r\lygf,ort ﬁgéproélst t?rter}lrcc)’g‘s%&‘eeaciﬁ’écﬁ tigt1 O EgFc .l%ﬁé:? ef ore,
regeneration treatnent. of the filter was perfornmed. Howeyer, the pressure
| oss in 8¥ifthnaoLeered RUBR-atidd idw Tiae dPCePTPEFYE ¢ d88Ked to 1.6
kg/cn2. According to the process of the present invention, separation
bet ween afthgegahi &hsolfidttersmagt ibod Ked§déd iThgupliysaryrdadasts and an
aqueous

resin solution was withdrawn from the outlet of housing

and then transferred to a separatory funnel and settling
was performed for 5 minutes. The water content of
methylene chloride phase was 3.5 w/v% and the number of

dust was 113,400/g.
Example 2

(Synthesis of polycarbonate resin solution)

3.7 kg of sodium hydroxide was dissolved in 42
L of water and 7 kg of bisphenol A as dihydric phenol
and 29 g of hydrosulfite were dissolved therein. 35 L of
methylene chloride (MC) was added thereto and 190 g of
p-t-butyl phenol was added thereto with stirring and

then 3.7 kg of phosgene was injected thereto over 60
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sol ution froma pol ycarbonate resin emul sion can be perforned efficiently

in alow cost and saving energy. - 46 20 May 2002 WHAT IS g@ Nﬁg [S: 1
A process for purifying a polycarbonate resin solution which ﬁkWi 02

passing a water-in-oil dispersion type (WO0) enul sion conposed of a m xture
of an organi ctsol vg\&t sol.ytion colnttai ni quf ar&ol carbonate resin with an
aqueous s8IEHYGY a iy R 9T Aled WTHT Y QrePAFEIF Stet er of 1
to 100 um.in an oil through a netallic filter having a filtering precision
of 10 to 26¢ FR2HIPN HflihiHas i IHeYAL% Fle Hr&d £ 58 @Mutes to
perform separation between the organi c solvent solution containing a

pol ycar bofdve siedy nghd hege Ba(ﬁjé?ﬁ%strs](ﬁtlm’ll(ﬂ'ﬂl@. WA spragdess thessit@® ng to
claim1l1, wherein said netallic filter is conposed of netallic fibers. 3. A
process aeadr ditrigrted dloai mbbutwivareeihowraitd perlaimeird zfei.| tTdve conpri ses a
non-woven fabric conposed of netallic fibers. 4. A process according to
claim 2, wherteire $diud redtained] fWdd &l lvaeda tdeptet tdfe Go2 3@ 50 mMm - 47

20 May 2002 5. A process according to claim2, wherein said netallic filter

i's fornedmihuae¥at ahetle 50N G fecls 6IRTion wast dlePplagatedt eel or a
ni ckel alloy. 6. A process according to claim5, wherein said netallic

filter is¢hommeeoMEpHaaast 'IQ{éeMtﬁtlﬁhrais@ thRlseehed bbe@ihka @kaup
consi sting of SUS304, SUS304L, SUS316, US316L, SUS317, SUS317L and SUS347.

7. A pr OC%%%daqchorE‘yarﬂﬂJlteo f'a@. rﬂog’yé’g‘}%ro .ar{esqjeq irﬁEts%ll!uitCl_ofni.l t1@r cicS for med
of at least one material selectedfromthe group consisting of hastelloy C,
i ncol oy an nel. . 8. A process according.to clagim11, wherein said enulsion
has a vis@gsggf gF PHASS 66 €€W éﬂ&aﬂ 0 bfss gyeﬁﬁryﬁﬁing a pol ycarbonate
resin soIution,mhichgéﬁgprises:,passin r-in-oil dispersion type

0

a wat d
(WO0) enul&PEH1&6fpo Phhatingng: & &P lad (5’1"33&66 bOBPYENE ES 1N -

The viscosity average molecular weight (Mv) of the solid

polycarbonate resin was 21,500,

(Washing of polycarbonate resin solution)]

2 L of 1 % sodium hydroxide aqueous solution
was added to 20 L of the polycarbonate resin solution by
above-mentioned synthesis and then mixed with stirring
with a homomixer, manufactured by Tokushu Kika Kogyo
k.k., Japan, whereby a W/0 (water-in-oil dispersion
type) emulsion was prepared. The viscosity of the
emulsion was 460 cp and the average diameter of water
particles of the emulsion was 5 um and the number of

dust was 147,300/qg.

(Purification of polycarbonate emulsion)
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sol utton containing a polycarbonate resin with an aqueous sol ution and
havi ng water particles wth an average dianeter of 1 to 100 umin an _oi
through a primary nmetallic filter' havzng a filtering precisioﬂ)MﬁnyPB 100
- 48 20 May 2002 um then, passing the m xture through a secondary

metallic filter having .a filtering precigs] of 1.1 to .: tinmes of the
filtering precision Ao%éatled'" p al 'n@zﬁ%qifsc A& Vedh éif,” perforning
separation hetween the organic sol vent sol ution containing a polycarbonate
resin and find eddido B &Hi2itqMon 401 ¢ A SFraSceS® 8 &i 9% $ol ai m 9, wherei n
said secondary netallic filter has a filtering precision of 2 to 10 tines
of the fildegting pmecivdisoratdfacdeidd tor iarerhyp ssetheusiiond i (dasringll. A process
according to claim9, wherein said primary and secondary netallic filters
have a deptllasaf, @Gtkdahimgmiixed p&rprsac&SkS3d6dgr.difhg temudlsdiom 9, wherein
said primary and secondary netallic filters are formed of a materi al

cont ai ni n@bbl et @bIQ i%edy waki HHandff e@ir.e dl JndR rPlaPC @PP 1d@e0 pdtiekG ur@ cl ai m 9,
wherein said primary and secondary nei.aliic filters are formed of at | east

one mater i3 3@l §qikd dat@mdha ogy HCQYatlel R@19fcity490.34) ~ 20 May 2002
SUS304, SUS304L, SUS316, US316L, SUS317, SUS317L and SUS347. 14. A process

fOr PUr k)G PRGBGSR A k2 NG GO kigs’ Passing a
wat er - i n- ol i spersion type enmul si on conposed of a m xture of an
organi ¢ sal yent. sol uti.on contai.ni ng .a.pol ycarbgonate resin with a agueous
Solut i on SRS My EAG TS, DAt oS Witth A 4080 add th SrdCEF G 1 to 100 um
in an oil through an acidtreated in advance netallic filter having a
filteringPpMci Stotidf toMes 306 PhessNd S HESS JEreryedi h§esdgdtsti on

bet ween the organi c solvent solution containing a poiycarbonate resin and

t he aqueoWgss@i-dt ke cmis. Agosgdiatiion dl YaieloRae®Lledsi Haghen made by t he
process of any one of clains 1 to 14. - 50

Ay, . AGAPbAEYVAd] ol thie. Mg tAR{l3 cALiAprAthrAugh. Abe. Allasl. AU. Ah. AU. Ah. AU. A
U. Ah. ASh. Al U. A{ L. Al h. Al h9. Ah. Ah% AU. A{. ASU. AU. Ah9. AA. A{. AAF_. AU. Ah. Ah. A

U. AYA9. A. halasifAgRk. AQY. AAlAChrAAnate resin solution was withdrawn

*+BMxCl m{ 3GHe{ vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] calteahcaheabuiliea] od] dahedhgadhdalttal] cahag@éktied to a

<=Nrs| w mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cRa] ca] cRa] ca] ca] ca] ca] ca] ca]
ca] ca] ca] gapazhtaksalteahed] GakcaktahsabCcakls0parofhhed for 5

minutes. The water content of methylene chloride phase

was 0.4 w/v% and the number of dust was 22,200/qg.

Comparative Example 4

The emulsion used in Example 2 was transferred
directly to a separatory funnel without filtering with a
filter and then settling was performed for one hour.
However, no separation between the organic phase and the

aqueous phase occurred.

Comparative Example 5
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M&*} xsni d_Z]]]ca] ca] ca]ca]ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]calca]ca]ca]lcalca]c
al calcalcalcalcalcalcalcalcalcalcalca!'*6[# P

P#X20Pk| wr mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calMaya3Q02) ca] ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca! $[ R2j BM

LMA wr mheX caljcalca ca calca calcalca ca] cal ca] ca] ca] ca] ca
] (I\:Aa\]rca] cal Z]a] ca} ca} C ‘t]]aﬁ ‘;‘] "lﬂ%‘l\ \:&)p@’lﬂdli}\%ﬂ%] R/%’}ﬁw‘]cef ] !a] c!a] c!a] c
a] ca] ca] ca] ca] ca] ca] ca] cajcajc c]ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] cal ca] ca]
ca] ca] ca] ceq el Sogainer RRYEyned on the market (pipe size: 1 inch,

<| wmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca]
ca] ca] ca] cH] ced=dn] chlrosd ad cajetedca! R ;& Pporosity: 405 um) at
I'PI'T|wmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cdlecajated cafl cEac gl cajcajcal I TLTN' " HESHOH=HZH[ H#r #HAHHHS
8InH$$S

%% xsni CAﬂ ] ca] caUlmad cri g & af wer] Crjwe] caldid] 1ed el adscal caj caj cajc

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Y"/&/&/&/&/&/&+&

]&zi] f‘a]&ci] caj ca % e'(:dait?a](aé(]"f:ﬁ‘(a( 33?5%1%6{%;] cal ca ca %Eé‘] ca cg% ca] gg]' )C?% gﬁ?
flj E)U?)Arzaf)ﬁf)gr *e/g Tféﬁm‘”’@n'] ‘%f] caﬂ%"é‘]vear] cat]l}: ]Sctaa] ca]t&ﬁ cal calca]ca]calc
g] \ca]Nca] ca] cai] ca(]Z] \)] cal ca] cal camncaia%]éﬂ%% %aect&]e@é] ééi%a]Féquc;}]

ca) ca] ca] ca] ca] ca] ca] ca] C C] ca] ca] ca]ca]ca]ca]ca]ca]c d] cajcalcal!.//16/UVlil
r/ S/ / / / / / /qr/gqm\(; phase an he agueous phase occurre

0! 0+0, OAOPOQj 0k0z0000} xsni d_Z]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca]l ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]cal 001-1. 1CIWLX1j 1kly
111111111112Q272 2222222222} xsni d_Y] U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] cajamalaxad taiajec dxamjpdad da] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 223i 333414 44
44( 5\ 555546b666657n777888B8889T9} wr mhc”"Y] ] ca] ca] ca] ca] ca] caU] ca] ca] ca]ca] c

a] cal ca] ca] ca] ca] ca]mal e{pralicarinalwer GRlrcrlreald alnc alnealseaeca) cal cal T9999: L

L < <<l P T2 Iwdic Wdeal salinalcakealagalaal cal cal cal ca

] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ??@H@o@

@A\8A %]%}EF?Q Cq:]g?ﬁa}gi%%E calcal calcalc
a) ca] ca] ca]%ca] calca c%ca caUl ca cgﬁ%ﬂica] ﬂ]l %ch,]%] g)] %?a] ?]é)] c!a] c!a] c!al
k EEEF8F FFFGG H 2 IIII$J\ J/ calJca]ca
] ca] ca] ga] cd] )ca ca] ca calal]YcaFca ca] ca] caﬁ]p\H] Iﬁ]b r%}%?] ca’] %]e]%ca c!a] c!a] c!a] C
aJ] ca] cal KKKKLL

] q] wr mhd g & gb]scsa]hrf’é]sc}a’]gc g]%g]té’ae] c?&]gc}f]lé’a‘] c?’é’]gc S eREL S E S 4PE8F ca] ca] cal ¢
a] ca] ca] ca] ca] ca] cal caU] ca] ca] ca] ca] ca! P RbRRRS1S: Sf SSST<T TTTT
UVUUUUUV=PVaPR-iedy \aofseuye & ddjec ey dateardadplakedic dpearea] cal cal ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! cWAAK<Xs XXXY! YPYYYY#Z
\ 22777][ : [ Mef[OcR\t:\ \Q\. 14 cm/sec) from a mixing vessel to the
] X]]|wmhc”Y]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calU] ca] ca] ca] ca] ca] ca] ca]
Ca] Ca] ca] dd)lt@jrddlocaltta] caftdaftc rea| cale JinTe 1™ of the filter)
o " I aXaaaaa2babbbc=cuc| w mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

Ca] Ca] ca] ¢alcdalaC letdle@ ptiatd.C AC alhaa] Gahed] eRleC predledlkcabea] ca ca] cal ucced
Oddddde7eKeweeef Nffff' g gggg h=hehhhi ;
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miXture thus obtained was allowed to stand for 30
minutes. Thereby, the aqueous solution was separated
from the MC phase. The MC phase thus thus obtained in
was used in Example 3 as polycarbonate resin solution.
10 cc of the MC phase was sampled and the solvent was
vaporized, thus obtaining a solid polycarbonate resin.

The viscosity average molecular weight (Mv) of the solid

polycarbonate resin was 17,300.
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particles of the emulsion was 50 um.

(Purification of polycarbonate emulsion)

A filter (material: Hastelloy C, non-woven
fabric, filtering precision: 10 um, size : 50 mm¢ x 250
mm, depth 1 mm) was attached to a glass housing (casing:
glass, attaching fixed parts: SUS316L). The emulsion
above obtained was transferred under an applied pressure
at the flow rate of 420 kg/h (space velocity: 0.25
cm/sec) from a mixing vessel to the filter (for the
outlet from the interior of the filter) with a geared
pump. At this time, the pressure loss through the filter
was 0.4 kg/cm?, Aggregation of water particles was
observed on the metallic filter through the glass
housing. The polycarbonate resin solution was withdrawn

from the outlet of housing and then transferred to a
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LdYNC loGt%g 1%%2 % L'%%?é%% %ha%eter 440 mm, blade width 15 mm,

rotation number 120 rpm) was used instead of the
homomixer. A W/O emulsion was obtained and the average
diameter of water particles was 180 um.

Then, a filter (material: SUS316, non-woveh
fabric, filtering precision: 30 um, size: 52 mm¢ x 254
mm, depth 5 mm) was attached to a glass housing and the
emulsion was transferred under an applied pressure at
the flow rate of 50 kg/h (space velocity: 0.03 cm/sec)
from a mixing vessel to the filter (for the outlet from
the interior of the filter) with a geared pump. At this
time, the pressure loss through the filter was 0.7
kg/cm?. The polycarbonate resin solution was withdrawn
from the outlet of housing and then transferred to a
separatory funnel and settling was performed for 10
minutes. The water content of methylene chloride phase

was 0.6 w/v% and the number of dust was 124,300/qg.
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o 10%m& ()t_h(gdi-%%w(r)&la(n)d_ %Z.\Gzzkzgzzozfzzpd-{N—%ult%% ]b%n;nol was added thereto
with stirring and then 60 kg of phosgene was gradually
injected thereto with stirring over 30 minutes. After
the completion of injection of phosgene, 166 L of MC was
added thereto and then 80 g of triethylamine was added
thereto with vigorous stirring for about one hour to
polymerize. The mixture thus obtained was allowed to
stand for 30 minutes. Thereby, the aqueous solution
(aqueous phase) was separated from the polycarbonate
resin phase (oil phase). The procedure was repeated. A
portion of the o0il phase thus obtained was continuously
withdrawn and used in Example 4 and Comparative Examples
8 and 9. 10 cc of the MC phase was sampled and the
solvent was vaporized, thus obtaining a solid

polycarbonate resin. The viscosity average molecular

weight (Mv) of the solid polycarbonate resin was 28,000.

(Alkali washing of polycarbonate resin solution)
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220 cp and the average diameter of water particles of

the emulsion was 20 um.

(Purification of polycarbonate emulsion)

A filter (size: 52 mm¢ x 254 mm) with
filtering decline composed of one sheet of plain fabric
(material: SUS304, filtering precision: 250 um, depth
0.43 mm) outside and one sheet of non-woven fabric
(material: SUS304, filtering precision: 50 pm, depth
0.35 mm) inside was attached to a housing with a sight
glass. A portion of the alkali-washed emulsion was
transferred under an applied pressure at the flow rate
of 250 kg/h from a mixing vessel to the filter (for the
outlet from the interior of the filter) with a geared
pump. At this time, the pressure loss through the filter
was 0.2 kg/cm?. The polycarbonate resin solution was
continuously separated from the surface of secondary

filtering layer and sampled from the outlet of the
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Comparative Example 8

A filter (size: 52 mm¢ x 254 mm) with
filtering decline composed of one sheet of non-woven
fabric (material: SUS304, filtering precision: 2 um,
depth 0.32 mm) outside and one sheet of non-woven fabric
(material: SUS304, filtering precision: 50 um, depth
0.35 mm) inside was attached to a housing with a sight
glass. A portion of the emulsion used in Example 4 was
transferred under an applied pressure at the flow rate
of 250 kg/h from a mixing vessel to the filter (for the
outlet from the interior of the filter) with a geared
pump. At this time, the pressure loss through the filter
was 0.7 kg/cm?. The polycarbonate resin solution was
continuously separated from the surface of secondary
filtering layer and sampled from the outlet of the
housing. The water content of the polycarbonate resin

solution sample was 0.7 w/v%. When the integrated flow
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10LGLO%& -F10%&' () - @O%&' ()-Y &L0%& () -
omparative Example 9

A filter (filtering precision: 50 pm, depth
0.35 mm, size: 52 mm¢ x 254 mm, SUS304, non-woven
fabric) was only degreased and then attached to a filter
-housing. A portion of the emulsion used in Example 4
was transferred under an applied pressure at the flow
rate of 250 kg/h from a mixing vessel to the filter (for
the outlet from the interior of the filter) with a
geared pump. At this time, the pressure loss through the
filter was 0.4 kg/cm?. The polycarbonate resin solution
was sampled from the outlet of the housing. The water
content of the polycarbonate resin solution sample was
4.3 w/v%. Since the water content was not decreased even
in passing for one hour, the passing was once stopped
and the element was withdrawn and the resin was
dissolved in methylene chloride with washing and then
dipped in 5 w/v% phosphoric acid for 24 hours. After
dipping treatment, the element was again attached to the

filter-housing. A portion of the emulsion was
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content of the polycarbonate resin solution sample was

0.8 w/vs%.

Example 5
(Acid washing of polycarbonate resin solution)

The polycarbonate of Example 4 was washed with
alkali and subjected to liquid-liquid centrifugal
separation. The polycarbonate resin solution (oil phase)
thus obtained was withdrawn at the rate of 250 L/h and
30 L/h of 3 % phosphoric acid was added thereto and then
mixed with stirring with a homomixer, manufactured by
Tokushu Kika Kogyo k.k., Japan, whereby a W/0 (water-in-
0il dispersion type) emulsion was prepared. The
viscosity of the emulsion was 220 cp and the average

diameter of water particles of the emulsion was 70 pm.

(Purification of polycarbonate emulsion]
A filter (size: 52 mm¢ x 254 mm) with

filtering decline composed of two sheets of non-woven
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of 250 kg/h from a mixing vessel to the filter (for the
outlet from the interior of the filter) with a geared
pump. At this time, the pressure loss through the filter
was 0.3 kg/cm?. The polycarbonate resin solution had |
been already separated in the outlet of the housing and
sampled from the outlet of the housing. The water
content of the polycarbonate resin solution sample was
0.6 w/v%. When the integrated flow rate through the
filter reached to 750 ton, the pressure loss reached to
1.2 kg/cm?. Therefore, regeneration treatment of the
filter was performed and used. The pressure loss was

regained to 0.4 kg/cm? and water content was regained to

0.7 w/v%.

Comparative Example 10

A filter (size: 52 mm¢ X 254 mm) with
filtering decline composed of two sheets of non-woven
fabric (material: SUS316L, filtering precision: 50 um,
depth 0.35 mm) outside and one sheet of non-woven fabric
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was sampled from the outlet of the housing. The water

content of the polycarbonate resin solution sample was
0.7 w/v%. When the integrated flow rate through the
filter reached to 250 kg, the pressure loss reached to
1.6 kg/cm? .Therefore, regeneration treatment of the
filter was performed. However, the pressure loss in 80
ton of the integrated flow rate after reuse reached to
1.6 kg/cm? .

According to the process of the present
invention, separation between an organic solvent
solution reduced impurities and dusts and an aqueous
solution from a polycarbonate resin emulsion can be

performed efficiently in a low cost and saving energy.
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diameter of 1 to 100 pum in an oil through a metallic
filter having a filtering precision of 10 to 200 um, and
then, settling the mixture for 1 to 30 minutes
to perform separation between the organic soivent
solution containing a polycarbonate resin and the

aqueous solution.

2. A process according to claim 1, wherein said

metallic filter is composed of metallic fibers.

3. A process according to claim 1, wherein said
metallic filter comprises a non-woven fabric composed of

metallic fibers.

4. A process according to claim 2, wherein said

metallic filter has a depth of 0.2 to 50 mm.

- 47 -



10 10 10: 810%& () - 8410%' () - S6Z10%' () - YAL0%&' () - +adEnbC

LOGFFs10%& () - 3- 10%& () - FZL0%& () - FLO%& () - FMLO%<E! () - FMLQY&&: () - BBL{ dE
nbC 20 May 2002
1008° 10%& () - 10%<& () - FLO%& () - 310%<& () - 3y10%& () - F : 10%& () - LSdENDC
100 +S10%& ()- y) YL0%& ()-s' 109%& () - 3YUL10%& ()- @LL0%& ()- 3!
109%<&'d ) - $YdE: / AOprdOs8E: adBYF&ihY- t¥8E0%if €) - WBREQAYR&shlia 4310%<& () -
110%& ()- - 10%<& ()-+b7xY: | 10< @O%E ()- &10%& ()-Y 10%& ()-

@_0% ! _ 100 ! _$. 0, ! < n < 0

10%& %eaﬁg%)g@ii tdg %L/g@%“gg %é&h?%? r\?%%o%’gg’ ?)@@d%)f/ o<
) ML0% 10908, ()5 ¥230% SH10%&:! 0%& () - 3: 10%& ()- @dE: /
0 s uantS1ecs %%%F’(’f B ob e et 7 bRt Bone I SoNL 0 () - 210sbk O o3 bC
10<  L10%GS ()- 3910938 ()- YLO%GE' () - &$S10%G&' ()- 10b 10b

10b: ' 10%&' ()- E~dEbC 10< 10%G& ()- L10%G& ()- SYLOUGE ()- YL0%G& ()-
@10%G& () - 9LIOUGK () - #Z0dEbC 10< f#&10UGK' () - 39! MLO%R () -3 &10%E () -
10068 ) - 910%C8A (Pra09ER’ pFCOEdsaEhto claim 5, wherein said

10<010%G& () - - LOYUCK' () - +10%G& () -) 10%G& () - 3' 10%G& () - YMLOYGE () - 51 st uvbC
10<f T0eal)ie 10UEBEE)i8$10v@ed) of 186 10@SLOCHelAMEETERL, 21058 () - N§} A?bC
10<S% 10%& ()-f 1 S10%& ()-f310%& ()-f 10%& ()-! fS10%xX& ()-m ! fS10%& ()-m
$AYNC ddredPedOf 2OmIL ARG € puEdEON®i6x i DYAMEOBR'SED4, SUS304L,

S+ 1098’ ()- S+ 10%' () - AXAEYNC 10< Z10% U8 ()- 10% U& () -

SUs316, US316L, SUS317, SUS317L and SUS347.

7. A process according to claim 5, wherein said
metallic filter is formed of at least one material
selected from the group consisting of hastelloy C,

incoloy and monel.

8. A process according to claim 1, wherein said

emulsion has a viscosity of 10 to 500 cp.

9. A process for purifying a polycarbonate resin
solution which comprises:

passing a water-in-o0il dispersion type (W/0)
emulsion composed of a mixture of an organic solvent
solution containing a polycarbonate resin with anaqueous
solution and having water particles with an average
diameter of 1 to 100 pum in an oil through a primary

metallic filter 'having a filtering precision of 1 to 100
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metallic filter having a filtering precision of 1.1 to
20 times of the filtering precision of said primary "
metallic filter, and

then, performing separation between the

organic solvent solution containing a polycarbonate

resin and the aqueous solution.

10. A process according to claim 9, wherein said
secondary metallic filter has a filtering precision of 2
to 10 times of the filtering precision of said primary

metallic filter.

11. A procéss according to claim 9, wherein said
primary and secondary metallic filters have a depth of

0.1 to 5 mm.

12. A process according to claim 9, wherein said
primary and secondary metallic filters are formed of a

material containing 11 to 30 % by weight of Cr.

13. A process according to claim 9, wherein said
primary and secondary metlaliic filters are formed of at

least one material selected from the group consisting of
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emulsion composed of a mixture of an organic solvent
solution containing a polycarbonate resin with a aqueous
solution and having water particles with an average
diameter of 1 to 100 pm in an oil through an acid-
treated in advance metallic filter having a filtering
precision of 10 to 200 pum, and

then, performing separation between the
organic solvent solution containing a polycarbonate

resin and the aqueous solution.

15. A purified polycarbonate resin when made by the process of any one of

claims 1 to 14.
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