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3 The organic phase is further purified by using a plate decanter in combination with coalescence and centrifugation.
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relates to an econonical and efficient process for purifying a reaction

m xt ure obtai ned FRJFTARGE or the preparation
of polycarbonatepﬁ ﬁg?? & ﬁ?ﬁéﬁ%&%ﬁ%ﬁgﬁmuf the invention provides
for separating the reactlon m xture into an organi c phase, which includes

t he desired pol carbonate and undesirable inpurities, and an aqueous phase.
The organis ONur t her purified by using a plate decanter in '
conbi nati on mnth coalescence and centrifugation. 0 21 June 2005 WO

02/ 24784 PCT/ U Igﬁﬁﬁg ﬁE ngXCARBCNATE |
CONTAI NI NG, %ﬁ%ﬁ@ﬁ%ﬁé%@@ﬁ%ﬁ%ﬁ PECI FI CATI 8\| Thi s invention
rel ates t ggo?y%ﬁﬁm{aﬁvﬁﬂtdﬁﬁﬁg Ssl6tidne obtaesdrin raltfquaahsmntmﬂamabsymmrsbonat e
contai ni ng solutions obtained in a two phase interfaci al nt hesi's

process. Tjrecqss. o&'hsprqucssw@eé%ff@l‘rthﬁﬁee ad lept %Heﬂ’léfﬁgﬁc%'&t?é' PR nt er to
separate and pur| the ol ycar.bonat e cont ai ni ng sol ution. BACKGROUND OF
| NVENTI C]\IIB“TfJﬁél?eep ?t ﬁafn% ocesses for the preparation of

pol ycar bonat es from nononers. A pr eferred nethod is a two-phase

[ nterfaC| ?&1@@3}@ NTesgene is contacted with aromatic
blsphenols and condensed to produce high

5 There are many well known processes for the preparation of polycarbonates

from monomers. A preferred method is a two-phase interfacial process in which.

phosgene is contacted with aromatic bisphenols and condensed to Lproduce high

molecular weight polycarbonates.

The two-phase interfacial process results in a reaction mixture which is an
10 emulsion of organic and aqueous a]ka;line phases. In order to recover the
polycarbonate product from the organic phase in which it is found, the reaction
_ mixture must first be separated into its organic and aqueous alkaline phases, and the
: otfganic phase must be further processed to remove undesirable impurities including

electrolytes, catalysts, residues of chain terminators, and unreacted starting materials.

15 Typically, such reaction mixtures contain polycarbonate polymers with
| “molecular weights up to 250,000 g/mol on a polycarbonate basis and salts present in
an amount up to one quarter by weight of the reaction mixture. Fm'ther, the reaction
mixtures may exhibit a wide range of viscosities. In conventlonal proceeses, the
initial separation of the aqueous alkaline phase from the organic phase is not
20 complete, but leaves the organic phase containing some ten percent or more of an
aqueous component. Further, the organic phase contains residual impurities such as

catalysts, residues of chain terminators, and unreacted bisphenols. Thus, additional

steps are required to porify the organic phase.



nmol ecul ar wei ght pol ycarbonates. The two-phase interfacial process results
in a reaction mxture ach is an 10 enul sion of organic and aqueous

al kal i ne phases. In ord o0 recover the - pol ycarbo e pro&ﬁc’f’”??@?ﬁthe
or gani c WR#384784 which it is found, the reaction m Xturepeiygtooidsigt be
separated into its organi c and aqueous al kal i ne phases, and the organic

phase nmust be f 0 ed to r undesirabl e inpurities including
el ectrol ytes, c;!f:%rl%;%é?l E{e, ﬁgéi%ﬁffé%ﬁ%f ‘igﬁgﬁ?ﬁ fescrpesremoyingalkalimetahct ed

starting malgrdxad th st Yid I ' m xt ur.es . contain
pol ycar bona?/e _polflrcr%rgsgm%%m ecﬁé;dr}gémg?éﬁsggﬁﬁeﬁeﬁegﬁﬁ g/ mol on a

pol ycar bonaewrifisgationawith sel ddditiohef@ither dque@y RIS WattiPintdc Elg%q‘fﬁét er by
wei ght of the reactg'ton | Xture. Further, the reaction mXxtures may exhibit
a wi de ran§&cgss 1§ieubFeed prhe additionnfshedrenetgy pndoe satiomic tmelsifiinitaalts ’

separ gti on,of 4ih kal i ne phase fromthe organic phase is not 20
conpl ete, but {S}agrs/@g%?%gor % AT g%‘g ngipnf)lé}vﬁﬁeﬁgolg IEAHC Pgupmient or nore
of an aquesmsowEPE TR Waterfstyt her, the organi.c phase contains residual

i mpurities such as catalysts, residues of chain term nators, and unreacted

bi sphenols. Thus, additional steps are required to purify the organic

D h?s e h) .21 Jéﬁ@thzommomm@mﬁﬁwz?@bﬁfeg@@5 g&ﬁ’g&%ﬂﬁ.‘] u. ts
at en . ) €S renoving alkall neta ydr oxi de, cCatalyst,
and salts V;ﬁoﬁ%ﬁéﬁgrggi‘%&%ﬂ%é% 519840061 .nghe continmots pfocest i on,

with the agdidicannbirinlioe: AunsMinARtd RisMBLe N each step. The

process is enhanced by thelsad It nd%%é%ﬁghﬂcvéﬁﬂ%rfayo‘gﬁ%ﬁﬁFeSE:HQfF‘%‘i*B@e

emul ¥} fyi nyoghestsdysoaneying teenmilsion 860 et EGRIYAANSAGI d Step, or

wat er - sol ubl e orgea‘g# ani oni ¢ conmpounds to fhe water step. Another nethod
for purifyPHSSER éﬁﬁ?@%ﬁﬁ%e&s coal escence, as described in U.S. 5‘
Pat ent No. 4,316,009 and German Patent DE 19510061. The conti nuous process -

Another method for purifying the organic phase is to employ a series of

E

centrifuges to remove the residual aqueous componenf by application of very high
gravitational forces, as described in-U.S. Patent No. 5,260,418. In this process, the
15 separated orgauic phase is further contacted with water and various aqueous solutions

- to bring the impurities into the aqueous component, which is removed and discarded.

Phase separation and purification processes employing centrifuges are time
consuming and expensive to install and operate. Moreovér, alternative purification
methods such as extraction by countercurrent water washing and gravity separation of

20 the two phases are much slower and less efficient. Accordingly, there is a need to
- provide a method for the fseparaﬁon and purification of reaction mixtures resulting

from the twofphase interfacial process for malcmg polycarbonate’l which is efficient
‘and economical. -



described therein involves washing and reemul sification, followed by
reseparating the 10 two phases by conveying the emul sion through a | ayer
of fibers that causes coal escence of the separate phases. Anothe{,Jmbhhod
for purifying the organic phase is to enploy a series of centrifuges to
remove the residual aqueous conponent by application of very high
gravitational forces, as described in-U S. Patent No. 5,260,418. In this
process, the 15 separated organic phase is further contacted with water and
various ag gﬁgqb ¥# %Ng the inpurities into the aqueous
conponent, IS renoved an dlscarded Phase separation and
purification processes enploying centrifuges are tinme consum ng and
expensive to i iﬁsfoadimem;mcbroméaf at eccolvbiexd v, effititer pmtésvefopmhid fépantioroand

t hod t b t d
ceparati ofgieint of peRelBh e Bt € oy SLimiRguC Py P Rpkd

Accor di nghpylycartveates.i s a need to provide a net hod for t he separation and
purification of reaction m xtures resul ting fromthe two-phase i nterfaci al

process for 2 21
Bune 2005 SRR FRE PR Fri-Elk et S SR i AL RARRER ) “and
ef fi ci ent cpnpsasst at onddats é@amtatth@cbyesmhratlp thefréma?mﬁ mhmef ing) an@ggehicon

m xture o i i i

pol yoar bofe ARyl M3 G R Skl Bl P R BB R o B o3 et ur e
into a sepemeritisoaldwwisdecanernpricsntrifigest whiglasiy bﬂ@epaltaitle saliecarit gmlteher eby -
S€ par atin gla{e%cz{n ?SC]L IC&‘RbIHAtE)E’I l‘d\;lt% Sll(glt 6?9 v?c!eg (?a?ll (%OVI(PCheﬁC?GH?FH% G?T@:Ct Vgu eous
phase. The separati out U 5 ot pl at e
decanters sep@l@ad)recg?@l@rrsa%ie@mmtm sv,to arrdganmﬁhasefcugwmngm polycarhgnalyeardper at ed i n
series or, mﬁ@&ggg Pl ate decanters in conbination with such other
devi ces ca prOV| eFf|C|ent and effective separation of the reaction

m xture into an organi ¢ phase containing the polycarbonate, and an aqueous
wast e phase. In one embodiment, two plate decanters are operated in series. The plate decanters in

series may precede or follow other separation devices, or may receive reaction mixture effluent

directly from a reactor.

In an alternate embodiment, the separation devices are combined in a plate
decanter/coalescer decanter array comprising a plurality of units comprising at least one plate
decanter. The array may comprise m rows where each row consists of n units in series, in which
the organic phase output of each unit may be connected with the outputs of units having the same
value of n in other rows. The organic phase outputs of the last unit of each row of the array can be
combined thereby separating a reaction mixture into an organic phase and an aqueous phase. The
organic phase may be conveyed into a series of centrifuges, and then into another array in a

repetitive process.

The process of the embodiments can separate and purify the reaction mixture in a

highly efficient and economic manner.



In one enbodi nent, two plate decanters are operated in series. The plate
decanters in series may precede or follow other separation devices, or my
receive reaction mxture effluent directly froma reactor. Jimu@voakt ernate
enbodi ment, the separation devices are conbined in a plate
decant er/ coal escer decanter array conprising a plurality of units
conprising at |east one plate decanter. The array nmay conprise in rows
where each row consists of n units in series, in which the organic phase
out put of each pug dspdByr tRepERANREN RS, Welelts $:BG QM RilfifuoRf prbtlisd By AAVI Ng the
same value of n in other rows. The organic phase outputs of the |ast unit
of each r &&PQYR! of frepuitientjors a Feapiion reigivs eagritipgRalYPprbersiea comprifiizal@ eact i on

m xture i ptRid QAR fiRIEEEmAMo-BRasRBHEALS PRASEfor HIPrepRhG@YrC Phase may
be conveyed into a series of centrifuges, and then into another array in a
repetiti va@olpraskamats; antifp) corsrias eatactonemisivrogiomnsapasation dedeqsampringaid purify
Lhe react g oft ¥eiiaSeafly Berch) Gdriicklihd ARDH mBRMe FEORATLLIITANGRd o 21 June
2005 1In an aspect of the present invention, there Is provided a continuous
process f @HUPHPhA®npval of inpurities froma reaction mxture conprising
pol ycarbonate, conprising: (a) providing a reaction m xture froma
two-phase interfacial reaction for the preparation of polycarbonate; and
(b) conveyi ng Th&cthenrspechaf the Rewspidnyatien, Herdperozidibncatiyjosereenpior si ng at

| east —one uRligh&AGGAPIRIes EDERe%IGERARAL LRPrikile pbIFERILRE cﬁ}nﬁﬁ j g‘?ggnt 0 an
organi ¢ phase _and an  aqueous phase. In another aSpect of the present

i nvent i onProvidére rastion Bixwe don adwerrhasersipsiagplaesstion fopthe preparatiarafval  of

| mpuri ti egollMBngte! (BRGhI Qe Thedestiiby HHHRE 5‘&’5 iéﬁ%@@gwﬁsm QR ! St ng:

(a) providing a reaction mxture froma two-phase 1nterfacial reaction for
t he prepaPhiteidseantst theyshy prosiding sEluent fjop) the Brstrlste derantieconsigingiobmiint xt ure into
a separat | ; | lalSd i Hegy . i di ng

ef fl uent Fﬁ%ﬁ?F%%g??%§?B§F§?§q§§§£ﬁ?@?“?%%??@#.ng 3%§%K¥@%%?Rxgﬁégﬁﬁc phase
and a fi r ghteslgeraisuintgmweend plawidecaier dhersbe pepatgptingide first engade phast toghase from
the first s BAlLanfGHAR Al 2 sObM AusRE e Pl at e decanter thereby separating

the first organic phase into a

3a



second organi ¢ phase and a second aqueous phase. 3a 21 June 2005 WD

02/ 23784 PCT/ US00/ 25783 BRI EF DESCRI PTI ON OF THE W NGS F?I’ a 9§é§ er. -
under st andi ng of the pr{@nt invention and its obj . ref &l dHeR made

to the debarherkidescription bel ow to be considered | Ii oht /ﬁgoonggﬂcorrpl ete -
application, the scope of this invention as pointed out in'{ e appended
clainms, and in conbination with the drawings of which: 5 FIG | is a -

schemati ¢ BREEEHSCRIPTIONGMPHE MRAWINGS! udes two plate decanters and
three centrifuges arranged in series in accordance with -the invention;

FIG 2 is schematic illustrating an array of plate decanter and, optionally
coal escer decant Efis? beiiseunderstinding of the presettiiorention whd ks objesle/iefd@ide@n Wit h
centrifuges | rdance With. the invention; '10 FIG 3 is a schematic
iIIustrati?n%A @é@%ﬁ%ﬁ’#%‘ﬁdeﬁ‘é‘fmﬁfl el torbs gomsidared in light ¢f the eompletent er s i n
seri es bef @pgligdtiont 8RGESI TS 3 ' r tle I n agcordance wth the

i nventi on a%ghFl G ais I}(ae sectslﬁ:([)‘%a:1 v%eé/v&%tggé)g ar'e? @ﬁ‘?‘é‘lam%@? Hing a
sonay pr obeombinatiooavitiethe dranitigs dffvehittivent i on. DETAI LED DESCRI PTION OF THE
EMBODI MENTS 15 This invention provides a process for the separation and

puri fiscation- of Ibe?u:tion m xtures obtained in the process for preparation
of pofycar bonat & y 1 8 bsclipRateo] hieprmtion actwaok whéch walidemtwaTplatepr ocess of

this i nvengion:; &) l.at e .decant er, separatiqn devices in
conbi nati on WIB'[ h coa eegcegﬂ%&%%ﬁdﬂﬁf%?s In ageRrAmceFuith (hsdnvenbigrat i on
devices. 20 The reaction m xture to be separated with this invention is the

ef fluent from aFIGebisncharaticdlugtabity 6h BetaP oF Yot RRRALE onate can
be produced in batch or conti nuousg’m)de gy g tm-phasgnc?%kﬁe@%g& al

pr ocess. T4nRlesess ¢eorniers: used &g formarreparation network in combination with
centrifuges in accordance with the invention;

‘107 FIG. 3 is a schematic illustrating a separation network which includes two

plate decanters in series before six centrifuges arranged in parallel in accordance with

the invention and

FIG. 4 is a sectional view of a plate decanter including a sonar probe in

accordanc_e with the invention.
DETAILED DESCRIPTION OF THE EMBODIMENTS

15 This invention provides a process for the separation and purification of
. reaction mixtut_és obtained in the process for preparation of polycar_bonaté by two-
phase interfacial polymerization. The process of this invention employs one or more -
plate decanter separation devices in combination with boalescer decanters and/or

centrifuge type separation devices.

S 200 The reaction mixture to be separated with this invention is the effluent from a.
resin reactor producing polycarbonate. Polycarbonate can be produced in batch or
continuous mode by a two-phase interfacial process. The resin reactor effiuent
comprises a heavy organic component including the desired polycarbonate and a‘h'ght B

aqueous il;organic component. Typicg]ly, the ratio of the aqueous phase to the

4



conprises a heavy organi c conponent including the desired pol ycarbonate and
a |light aqueous inorganic conponent. Typically,the ratio gf t he 8 eous
phase to the 4 r une 2005 WD 02/ 24784 PC’SOO/ 25784 61 JH4AS @ [S#:ase i s
10: 90 to 50: 50 wei percent. The pol ycarbonat® conpong@tkgorzsisapi cal |y
presentQ 2% anount of 10 to 20 wei ght percent. The pol ycar bonat e |
contained in the effluent nay have, but is not |imted to, nolecular weight
fromabout 15, ) ; oﬁ)ﬁlﬂ\{ﬁ, QBAtendA%e S.
ConsequenPy&Fuct g%&}ﬁp%@%%gﬁ%@e@%&%@ﬁmﬁﬁ ange gfﬁt@vi gigosi ties. The

ef f1 uent cafty PPesRAMA an RiHouhtSoMOt tol20rwdiglit petoent. hs pblycabomaiat r at i on of
14- 22 weigﬁ)tY percent. The plate decanter consists_ of a cont g{?ner havi ng a

| ong axi scovthinkd irsthe efftreniniay haveahutiagpidimiteditos mofrenlar woigpt Fpm abovf he angl e
typically being from 3 0,60, preferably . .about, 45  Th C is filled
wi th plat éés,OOQ\gJ @?puéﬁg,goég/énogH@p@oiyfcgrwaﬁéﬁgﬂinbgg%g“a, ﬁ’g&%?{é%r ably, the
plates haye a coO i - bk 1HAXA1SE BavieObids nolpaited ed i s
intrgduce&‘aﬁiﬁ‘ée%%gﬁaggeo&‘{lﬁ%gf&%gtgﬁ%gﬂgﬁger,Sxand under the influence of
gravity tpg JReR¢bientiiairofl14dsweight percdmit t om of the decanter while the

lighter phase flows to the top. The principles governing gravity

decantation of an enulsion are, based on Stoke's,Law. .For. in a
~decanter, as tAbegldte dgcapigecqnsis gwt%rbg%gdoq%@ﬂﬁwwgﬁgggéfgﬁ%

conti nuous, phases _of an | Si ' inpSRFH 30 R60°L | me decr eases.

The use oft _?:Hgiffgltﬁéﬁaﬁﬁgg%gﬁ?btgggﬁoﬁgmﬁimhﬁh coal gscence devi ces.

Coal esce ”5?eféﬁ%1>/%oef £LEFhe Bicanl GNPt platesf which atbospethsmdorsab s of an

enul sion “are ought together to forma conti nuous ph sg. Jt i@) known to
S s

thog@ of skhé hngle. Prefer@ifly dhe platesthaye alcemagaiedstBrtyd| her si ons

o e o et g RS A o Y B e il 001

- goal esci ng, SLOTED: Sl Bh 29018 tid ol 81 ih@Kcamtamiathy liguenyitase

Pref erabl e coalescing elenments are a conbination of nefal and teflon
flows to the top. The principles governing gravity decantation of an emulsion are

based on Stoke’s Law. For example, in a decanter, as the difference in density

15 between the dispersed and continuous phases of an emulsion increases, the separation

time decreases.

The use of a plate decanter can be combined with coalescence devices.
Coalescence is the process by which droplets of the dispersed phase of an emulsion
are brought‘together to form a continuous phase. Itis knowﬁ_to those of skili in the “
20 art that coalescence of polycarbonate dispersions can be aéhieved by conducting the

dispersion through a layer of fibers, preferably glass, steel, or polymeric fibers.

More particularly, coalescing elements are added to the interior of an empty
decanter. Preferably, the coalescing elements are a combination of metal and teflon
such as elements available from Otto York. The coalescing size and number so as to

- 25 provide a residence time in the decanter of 3 to 4 minutes, preferably, 1.5 to 2
minutes. The combination of a plate decanter with coalescing devices and/or

centrifuges is an embodiment of this invention.




such as elenents available from Qto York. The coal escing size and nunber

so as to 25 provide a rgsidence tine in the decantepr of 3%34@2 es, o
* foag 20k ¢

preferably, 1.5 to 2 m es. The conbi nation of a te de

coal esciwg ogleyisaes and/ or centrifuges is an enbodi Ment IS Lavention.
5 21 June 2005 WD 02/24784 PCT/US00/ 25784 In an al terngécef[gér@gaﬂﬁents,
one or nore plate decanters is conbined with other separation devices

i ncl udi ng decardnen aicakesedrslimeds,oan ot otgsiste déamitordss caabiRbddithons of

t hese devi gces can be psed to separate pol ycarbonate reactor effluent. In a
pr ef erred"&l%é?ﬁ%ﬂn &{cgs tnchding decaater ¢hancheatrifiges.oVatiois two 5 '

separ at ed : I mpr oved Ilizing a sonar or '
ul t rasoni S&Qgﬁ‘%gg. Sg%ﬁ%%c\:g%%a%aﬁ;e '%gﬂlton%%%rﬁfeﬁfgyﬁru%%m%@a&%@ﬁﬁgse t owar d
the interface with the polycarbonate resin containing phase. The echo from-

the interface ibsapseerédembRliRent dectibs of fhe36d-868 hieaatd Hthe BY, det er mi ni ng
the Location of the interface nore precisely, cross contam nation of

sepaf at edsqpaetedphaseninta dagatter candedinpravied byt utili@inigra spmef er wladsomithodi nent s of -
- the invention, ,the.operatin enperatures for all streans are from60 to
100 F andPire AREICPAIT S88 1o B ofear pigeonp mhareityardihe suuiess wigh al |
streans aghg pafyRhfoakicYedin cort@RingSitlse. MRcecRb Fohk ﬂ@iﬁte?ﬂcéi qger? g9 and
nmost preferabl’y 30 - 80 psig (pounds per square Inc guages). n the _
enbodi nendetsing therinterfyccdlocaticnt Byldetemtiring thelochitorc oMb Madridetthorel 5
centrifuges,. to separate a reaction mxture. A reaction mxture 10 can be

i .nt r oduc dFeCis§ly-oFIgsSLanfanngonQlsspaated phersy Npers trapsfer idintigintizedt 12 and

second 14 plate decanters which will separate the enulsified reaction
- mxfgire into fgrshfed8 S ' r . aguequs .phase apd first 20
andf second 22 égvt; erg%fc?)lzggam c&g%f;tgeels#vg%ﬁlépgrogﬁ@fngttﬁ@pe @Fﬁ%ﬁ@h time in-x

each of tsheamh atecfrola@on el 00 FSand théreGreTbrmablysd — TOG ki Yhé peraguieous 20 brine’
-phase 16 will be renmoved fromthe plate decanter 12 and di scharged. The

second | ipgeasures RfiAdbtitrapis asepreBratily P b Omsim wede prefarabhe3 e 80 pdigpl at e
decant er

=

aid most preferably 30 — 80 psig (pounds per square inch guage).

In the embodiment shown in Fig.1, plate decanters may be combined with
15 centrifuges, to separate a reaction mixture. A reaction mixture 10 can be introduced
'in'to a sgerie's of separation devices including first 12 and second 14 plate decanters
which will separafe the emulsified reaction mixture into first 16 and second 18 lighter
aqueous phases, and first 20 and second 22 heavier organic phases.’ Preferably, the
residence time in each of the plate decanters is 5 to 6 minutes. The lightér aqueous
20 - brine phase'16 will be removed from the pIate decanter 12 and discharged. The
* second lighter aqueous phése 18 will be removed from the second plate decanter 14 -
and recycled back into the original reaction mixture 10. The second hégvier'organic
- phase 22 will be acidified with HCI 24 and sebarated in a first centrifuge 26. The
wastewater 28 will be removed from the first centrifuge 26 and the organic phase
-25. from the ﬁrstl centrifuge 30 wiil be mixed with water 32 and added to a second
' ~ centrifuge in series 34. The wastewater 36 from the second centrifuge 34 will be
| recycled with organic phase 22 from the second decanter 14 The organic phase from -
thg second centrifuge 38 will be mixed with water 40 and added to a third centrifuge



and recycled back into the original reaction mxture 10. The second heavi er
organic phase 22 will be acidified with HC124 d separat e%i n a éh st
centrifuge 26. The gstewater 28 will be reno fromthe i r¥peé rifuge
26 andyggg gJ7ggni C se 25 fromthe first centrlfuge 3@ciidooesin xed Wi th
wat er A ded to a second centrifuge in series 34. The wastewater 36
fromthe second centrifuge 34 will be recycled with organic phase 22 from

the secongs decanbifddliolehowaaakAePdeaom/toMid daifagodiivilebs 1| fuge 38
W ll be mxed wth water 40 and added to a third centrifuge 6 21 June 2005

WO 02/ 24 7f6yReT WilB0 £ RHT flasd 20 dforethedasitdecdmigradd- on. The wastewater 44 from
the third centrifuge 42 will be recycled with organic phase 20 fromthe

first decanter 12. This invention is not.limted. .o e | NE nsi sting
of regular arr M,mﬁ%&mnﬂ%ﬂ%{ﬁ%‘ﬁ itp 88’%8&“?%‘%‘?%’5%%?#%%&@ #éycqsh&ﬁhe
reaction i xtuf.e | | ; : oA hiehre RldvaAct&ORy A Si Ng a
pl urali tylsf?éopﬁﬁcge%&éggﬁp g{rngéﬁztign]%t‘gng? Elre 3?%?’5’%’?’%5% escers which are
- opergted kdpafulioh @Stvidrkicompaisial hpluralityafplaie derantenchndn plngalitceibi nat i on. The
outputs of "the plate decanters and coal -esceir .decantgers be conbined in
any or der goal¢seers whicle preropeiated in Ferigses én pyallsH R apy ardeR M¥r gani ¢ phase
and an aqueous phase. The organi ABuvie conducted
into a 100%‘81?1P@€°Ibfﬁeeéﬂ‘5lp}ﬁt?3 @g,ﬁ%ggg‘\isﬁﬁteeg %{r?[%’ggeﬁ%b?tgégﬁn%t V\D?’Eﬁl na
repetiti V@o;?ﬁiﬂ?c?ﬁ?anf otder, therdbyUShdraligsthe Reatibe hiltiuee Ritdadlongenic phasewhi ch an
array 100 of plate “decanters”and decanter coal escers is used for the
separ at i onddn dqueoneplse.oTherdrgtnic phassdimmiths naywodk Jiey bp soriustcd e 2ar r ay
hereinafter referred to as a Coal escer/ Decant er epar ation Network, "CDSN
conpPi sesswiepofipentiifygesang thandniprzo ﬁg?tg{l)?lﬁgl %fepgngea?rgc?‘% decant er 160

and/ or decanter coal escers 140. The array conprises in rows where each row

consists of n yi bSylle RSl honARbotbdiiibalin WiScIDHORRCI A0 RateUt put of

each unit is e outputs of units having the same val ue of
n in ot hegedagitss anthdecantegesaldseqrh somsed firpghe sepafation@f Khgsicaghipnmigfutgach r ow of
the array chgtaeinfn%ng)cjl;]c?a?botngg eT%Ye array hereinafter referred to as a Coalescer/Decanter
Separation Network, “CDSN” comprises 2 plurality of units 120 consisting of 2 plate
15 - decanter 160 and/or decanter coalescers 140. The array cOmprises m rows xivhere each
row consists of n units in series, and in which the organic phase output of each unit is
connected with the outputs of units having the same value of n in other rows. The
organic phase outputs of the last unit of each row of the array are combined thereby
_ separating a reaction mixture into an organic phase 180 and an aqueous phase 200.
20 The organic phase may be conducted into a series of centrifuges 220, and then info
. anéther array in a repetitive process. The series of centrifuges, * Cfg,” 220 where l=
1,2,3... etc, can be used for acid or water washing of the orgénic phase.
Optionally, the resulﬁng organic phase 190 obtained may be separated in a second
array 240. The second array of separation devices CDSN, may be the same or

25 different than the first array of separation devices.

When one separation device is operated in “series” to a second separation
device, it is meant that the output of one device, for example the organic phase output,
~ is provided as the input to the second device. Thﬁs, a “series of devices” means a
plurality of devices operating in series paimd_se to form one serial chain. “When one

7



- phases cond

separating a reaction m xture into an organi ¢ phase 180 and an aqueous
phase 200. 20 The organi ¢c_phase maybe conducted into a seriéiJof .
centrifuges 220, and th nto another array in a titi BPoER% . The

series ofygFeMssd uges, "Crgk" 220 where k-- 1,2,3 .. ™et c?ﬁgﬁ&g@gﬁg ed for

acid or water washing of the organic phase. Optionally, ng
organi ¢ phase 190 obtained nay be separated in a second array 240. The
second ar r &pasaticgeiier isopcritadiic & par@idelN, to amycdnd separati@ndevice, 25s gichfiter ent
than the fi r:ﬁi%arraé{g ofd.seBarati?n eyi ces. \Wen one separation device is
oper at ed i i3 PULePERAIng Qufpuis of € Geotor exunpledhe prganig phesernutpitat t he

out put of kaeccﬂﬁyih(%@toé}%ﬁd@?&ﬁ%%%%%ﬂ-&éﬁgér%g%gase output, is provided as

the input to the second devi ce. of devices" neans a
plurality of devices operating in series pairwise to formone serial chain.

When one 7  2Indllmentddifenty6T Bi/invehiBién 6T kayaeioatiiotkes SpanR aRigleVi ce i s
arallel"” to a second separation device, it is neant that the

operated in "p ! n ‘

correspon dTbr?gﬁ%RﬁfﬂBIl intg dightand heavy phases. dn additiop|te theraputrafariolyqartasmate

out put s, ' 0. _prowvide.on treamin a further process. In all
enbodi rrent?sﬁ‘?ﬁ%%é@_ﬂd\?%‘r?ﬁ A Hay . bl v P {ersharging Weler 050y de 5
the di spersiigfors)iludighihaagitl HEAYoriERPSitased Chrdfitel idthel RvIdEdaPut Of a
pol ycarbonate dispersion, each dévice may have Inputs at various points
for char gi anpthextportien ofthh processolBath dewice inay lalsdihage aiods Gian @nb @aint fom | i ght
d to.the device from anofher portion of the process. Each

devi ce naywﬁ'l%éé’aﬁwmt% Iﬁ%fr?XBWB{QﬁBP Hebtphasg. afpeandupigds i cul ar out put s,

for exanple the |ight phase, are conducted. 10 The foll owi ng exanpl es

further descri bghapgl ‘Jﬁﬁé’@ﬁﬁﬁlﬁés’aﬁlﬁﬂg‘) WaiTyls '“}i R ope .of .the
present invention. T_r?e exanpl'es are g‘lﬁl\?en s%ﬁd\éqey otrrat%gglb%ﬁ %rg%wb

| |1 ustr at itheseupe cfitiee pretent invieation MBlig exachpiss dré BivieasbleREfoP thd Migpedeasrent
i nvention. Exanple 1 A plate decanter was tested on a pol ycarbonate resin
separ at i oflInstrélopsRdiazs pefdo be construed as limitations of the present invention.

Example 1

| A plate decanter was tested on a polycarbonate resin separation line consisting
15 of three céntrifuges. A primary centrifuge was used for resin and brine separation. A
second centrifuge was used for acid washing the resin solution to reduce the chloride
concentration in the third centrifuge to aveid excessive corrosion in the third

centrifuge.

In order to test the use of a plate decanter, a 200 liter decanter unit from
20 ~ Esmitec/FIB .Was tested on the discharge of a feed pump of the resin separation line.
The separated light and heavy organic phases from the top and bottom of the decanter
were fed back to the input of the centrifuge feed pump. | |

The feed mixture of the decanter consisted of both an aqueous phaée, brine or
| wash water, and an organic phase, polycarbonate resin dissolved in methylene
25  chloride. The feed mixture entéred thé decanter through a feed line. The aqueous
| phase, being the light phase, flows to the top of the decanter while resin solution flows
to the bottom. The feed flow was varied and_adjusted by the visual inspectidﬁ of the

8



15 of three centrifuges. A primary centrifuge was used for resin and brine
separation. A second centrifuge was used for agid washing the resi

sol ution to reduce % chloride concentration the third? e'Hf"??bé}be to
avoi d Sy corrdsion in the third centrifuge. |n opdpusdopstast the
use of a plate decanter, a 200 liter decanter unit from 20 Esm tec/Fl B was
tested on the discharge of a feed punp of the resin separation line. 'The
separ at ed watgriphase dVhemlaygeotrgplaisof phaidephase werersaen indpe ight phese §8hof t he
decanter were, fed ck to the .input of the centrifuge feed punp. The feed
m xture oglqsﬁéh‘élge@gﬁﬁ’@fw%wg\“ﬁded of both an aqueous phase, brine or wash
wat er, and an organi c phase, polycarbonate resin dissolved in nethylene 25

chloride. The f LUy AR dSREA N e 3 QuiiRef RBskatibme. The
aqueous phase,ﬁgésﬁ]éétk#e&ﬁﬁg I?‘{ngﬁasﬁeh? ?‘floms toethe top of the decanter

whi | e resieffidaloytwarictdcmaimt tHezetdne dentrifogn. A hasif sdutiddl semplese.the i ed and

adj usted by the visual inspection of the 8 aé]ﬂ J_un{f 5‘305 02124784
PCTTUS00/ eagrphese wies praeied athsseqond gentafiegs aod anixed wathAp Yﬁ(}gsgmﬁere seen in
the |ight se sight. gl as he ,f 49 the
decant er élgg?@ﬁgl‘vﬁt)%‘t St'&‘éegi %Uedsgfegéra%ﬁ'eﬁlg P é ﬁég%%\??ﬁeg ﬁ’g%ﬁﬂsi %égggf %@ﬁﬁa@_

effici encm\l{q@\% Qetieat §Rs 3impiee asesRislCaniacidilar judgsdsi thesamebaginasanpl e
~i.e. the 5 ea?/y 1?)hase 3\/as i?em)ved at the second centrifuge and m xed with

10 vol % puarveaterdianipld from thwacentrifuge.i rred, and separated. The separated water

was anal yzed for chloride. The water phase was sanpled and visually

i nspected, and judged on the sa basi s _as wat . ‘

centrifuge. A %E@%ﬁf‘ﬁé Ylf&i}a'&cge ‘6?83689%??%{&@@%%%%%?& ‘gflgsﬁﬂ%\/ée%gs bef or e

instgllin SR RS CHEUR RRcANBASR b Waldr descEane i tiicedetarl i n t he
wat e@l di sgﬁ%a}rﬁgeégé?e %ﬁe seg?gcnd centrifuge of 7184ng/L sol ution, maximm

© 10678, i pbntiMgad4 1 84mafidmiuticewiaainnon 10678 miviwn 386¢.cipeant to a

cartyover dg\]criatliélg %9'}/2\/6.lI 'hs cc?r?ésggrrll stg ralcggyéxperto??.m weight percent brine in the

output organic phase from the first centrifuge.

By comparison, the heavy phase leaving the decanter was sampled and
: 15 analyzed for chloride. The average chloride concentration in this extraction water was

" 2766, standard deviation 2523, brine carry-over 0.53%.

This test showed very good separation on both phases at a feed flow of 1600 to
2000 It./hr. During the total test time of 4 weeks no rag layer formation at the

interface was observed.

20 Example2

A reaction mixture containing polycarbonate can be prepared using an
interfacial reaction process. Sucha reaction mixture may be separated and purified
using two plate decanters and three centrifuges in accordance with the process shown:
in Fig. 1. A calculation using mass balance assuming an input stream composition,

25 : brine carry-over and polycarbonate content in accordance with Example 1 was N

performed.



out put organi c phase fromthe first centrifuge. By conparison, the heavy
phase | eavi ng the decant was sanpl ed and 15 anal yz for %QI ori 98 The .
average chl ori de concent ion in this extraction was 2“7%%, % andar d
devi ati ow@923478bri ne carry-over 0.53% This test showed vgivug9RLs. ‘
separation on both phases at a feed flow of 1600 to 2000It.%r.a&ﬁi ng the
total test tine V\ﬁeks no rag |layer formation at the interface was =

4
observed. 20 Exan{f ES8isare summagizediindale! wbeared G rirplyraryanateodelile=can be

prepared usj ' faghal ' ess.. Sugch .a reacti m xture
may be sepzllrngiﬂ & gr?g pu?’ll??%d bl%}g}%ﬁagf gmq%&)gr%ét‘ésfﬂ@gxﬁlfﬂé% E’r’i‘&lt?‘ﬁﬂ%@")t(
~centrifugesthe puﬁﬁ%bf@ﬂik@Mddbnbiﬁﬁ:deQ@ﬁﬁgﬁw&mmt&iggn%gv A cal cul ation
usi ng mass bal ance assum ng an input stream conposition, 25 ctgri ne

carry-over and pol ycarbonate content in accordance with Exanple 1 was
performed. 9 21 June 2005 WO 02/24784 PCT/US00/ 25784 | b' The results are
summari zed in Table 1 where PC = pol ycarbonate, MCl2 = nethylene

chl oride, BPA = bisphenol A and TEA is triethylam ne. Final outflow of the °
purified organic phase consisted of 0.5 weight percent water carryover. 10
21 June 2005 WD 02/24784 PCT/US00/25784 0 00 O0Oor 1" 1 0 Olnlneo

Or OO0 3rno
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Example 3

An alternate separation network including two plate decanters in series in
dontinuatibn with two sets of three centrifuges in parallel is -shown in Fig. 3 Effluent
300 from a plant reactor preparing polycarbonate ﬁshlg a tWo phase interfacial process
is introduced into a plate decanter 310 which separates the effluent into a lighter brine
phrase 320 and a heavier organic phase 340. The lighter brine phase is discarded.
The heavier organic phase 340 is introduced into ﬁ'second decanter 360. The second
lighter phase 380 is removed from the second decanter 360 and recycled back into the
effluent 300. The second heavier organic phase 400 is split. A portion of the second
organic phase 400 is received by centrifuge A 410 and the reminder is received by
centrifuge A1 420. The lighter aqueous phases 440 and 460 are removed from
centrifuge A and A1, respectively and recycled for the Water content. The heavier
organic phases 480 and 500 are removed from centrifuge A and A1, mixed with water
510 and 520 and added to the second centrifuges in series B, 530 and B1, 540,
respectively. The light aqueous phases 535 and 545 are removed from the B and Bl
centrifuges, are recycled with heavy phase 400 from the seconci decanter 360. The
beavy phases 550 and 560 are removed from the B and B1 centrifuges mixed with
wafer 570, 580 and added to centrifuge C 600 and C1 590, reslpec'tiv'e:l},r.i The light
aqueous phaées 610 and 630 are removed from centrifuges C and C1 and recycled
with heavy phasé 3.40 from decanter 310. The heavy phrases 630 ‘a_nd 640 are
removed from centrifuges C and C1 and polycarbonate resin obtained therefrom.

Example 4

A reactor effluent solution having a polycarbonate Conéentration of 10-18
weight per cell in the organic phase and a brine or aqueous phase having a specific
gravity of 1.0 to 1,16 was fed into and removed continuously _&om a plate décanter.
The feed rate provided a residence time in the decanter of between 10 to 30 minutes.

Continuous operation and a limited residence time created some waves or turbulence
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U OlIli O) 0) aga OVO 1- oVqu, p000 pof oodoNooO 3rm

0CD, nm pO0 (0=6ILLC ZNZmF Emz 11 21 _June 2005 %\fOZ/ 475[84
PCT/ US00/ 25784 Exzl e 3 An alternate separat. net wor k i AEPHE AT wo

pl ate decanters in ries in continuation with two setgcpsidrsess
centriWﬁb‘&MF% parallel is shown in Fig. 3 Effluent 5 300 froma pl ant
reactor preparing polycarbonate using a two phase interfacial process is
i ntroducgg | ntQe Ritdkab Y HHaCAMShteskOe ddtbaibnsifivnlt GhetiheantirfI00eres i nto a
|ighter brine phrase 320 and a heavi er organic phase 340. The |ighter
brine phatrdivitith somar preobie 770 of the dop edo‘mwﬁiaﬁalkﬁbi% onArqusGRgf3Soduced into

d de t 360. _Th d, light ha.ﬁﬁ) ' f th |
2e§gﬁ3nd§bg‘§§g¥§i&66- §W%ews§q?on rgggﬁ%?encfe(rgatﬂge 1[gj°ehlg¥ ?ﬁtgedﬁé ggg 'rl'ﬁg1 segond _
oot . . . . e

00 1 o r 238 908 B AR g B T e B o vad by

400 is r uge he rem nder 1s received by

centy i f UggtefhceRdd thdiaBetivieat Tl Bghtaditmephasogasitmoned thteaghuthe briggoved from

centrifuge A and Al, respectively and recycled.for the ﬁvater content. The

heavi er cmtlgaii0dogtiedaisha Bp csfrﬁ@pé%ntawﬂr ﬁh&@aﬁf%?ﬂl% #Fi%fge A and Al,

mxed with water 15 510 and 520 ?J%{f RdcaRt rifuges in

seri es B,fe@gﬁedath’éo“@h%,}e %f&é‘,’l"Pﬁ%Ssegg‘g‘ﬁ Ve %.tﬁé%%%&bﬁ?gﬁtﬁeaqﬁeou_s phases 535 and

545 are rgﬁ‘]#m\ﬁ‘é@,faﬁﬁfﬂoh@ﬁpiﬁe@ﬁﬂy Bk plaeed i Eﬁmh let AT@whinhymaenmprd heavy
rom

phase 40 he second decanter 360. The .
separation. The results of the interface measurement using the probe as compared

10 with visual observations using a sight glass 790 on the outside of the decanter are
given in Table 2.
Table 2
Average measﬁrement errors ' 498 cm
Standard Deviation of Measurement Errors ~[2.62cm
Number of Measurements 93
Measurement range O—SQ cm |

_ The average measurement eIrors reported in Table 2 is the difference between
15 the average value of the interface location obtained using the 93 prol_:).e measurements
versus the average of 93 visual observations. The standard deviation of measurement
" errors was calculated from the sonar probe measurements and average sonar probe
value. The average measurement errors should be reduced by recalibration of the
probe trans.ducer. In addition, there was a contribution to the standard der?vation of
20 | measurement errors by the visual observation measurement due to wave formation af
| the interface and the large size of the decanter. Other test probes such as differential

pressure or nuclear probes yielded less acourate and less reliable results than the sopar

or ultrasonic probe.
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i heavy phases 550 and 560 are renoved fromthe B and Bl centrifuges m xed
with water 570, 580 and added to centrifuge C 600 and C 590,

respectively. The |ight aqueous phases 610 and are fedNRtP om
centrifugespiasagd G and Tecycled with heavy phase frogmdecant er 310.
The heavy phrases 630 and 640 are renoved fron1centrifugggT%SQ%ﬂﬂﬁi and

pol ycarbonate resin obtained therefrom Exanple 4 A reactor effluent

sol uti on havi ng Whiletheeshbezte deRibanilhuskitiR cafbodfindds oﬁélié’ﬁiv&ﬂ#qnoer cell
in the organic phase and a brine or aqueous phase having a specifi¢ ,
gravity of thosg Sgﬂlei 1n thegaswilbgcogrize thaidthermay be changed onmostifed wishow pl at e
decanter. ,The,.fe rate provided a.residence ti .in the decanter of

bet ween 1Odﬂ%n§5gﬁgﬂﬁﬁﬁgpgﬂQB%FgKﬁGﬁQH%HE?%H¢%ﬁmgﬁdsHﬁ@Fﬁ@ﬁ%@ﬂﬁéﬁndence
tinme creat gerSEHIRoMEMNA : ks 02/ 24784

PCT/ US00/ 2%571384 ar ound ?’rlngdlfi%éfﬁeo?? m@g%\qﬂ%i‘;c%“r%rﬂ‘a%‘étf?ﬁ‘%oé’rg?’gc‘%}‘ee\%‘%é{??i”Sr?et

di fficul t. fortteindbe appeaded ORinas sAll idoturaehtydftrefceddiensin Rfcpecificliypf the top -
down type avail able from Accu-Gage as shown in Fig.- 4. Effluent solution
entered thgmﬂﬁﬁﬁﬂ?épy?ﬁbﬁﬁﬁ?EU@ﬁfﬁﬁéébinIet port 730. The effluent
separated into an organi c phase 740 and a brine phase 750 with 5 interface
760 therebetween. The lighter brine phase was renpved t hrough the brine
outlet 770 |l ocated at the top of the decanter and the heavier organic phase
was renoved through the organic phase outlet 780 at the bottom of the
decanter. Optionally, additional plates may be placed in brine outlet 770
whi ch may inprove separation. The results of the interface neasurenent
using the probe as conpared 10 with visual observations using a sight glass
790 on the outside of the decanter are given in Table 2. Table 2 Average
nmeasurenent errors 4.98 cm :

14



St andard Devi ati on of Measurenent Errors 2.62 cm Nunber of Measurenents 93
Measur enent range 0-50 cm The average neasurengnt errors re&grted i$ Tabl e
2 is the differen etween 15 the average v?e of the intférFaeé%%cation
obtained using th 3 probe neasurenents versUs the apeiaggyhsP3 vi sual
obser V& 126484 The standard deviation of neasurement errors was cal cul ated
fromthe sonar probe neasurenents and average sonar probe value. The

aver age WHASUYSSGEAIMED B:s shoul d be reduced by recalibration of the probe
transducer. In addition, there was a contribution to the standard

derivation of 20 npasurenent erraqrs th ﬁ g&}ﬁ atifRpepeasur ement
due to wave flor mat4 SRAGRUOUE R@%ﬁ?&f%%‘?gﬁ%m%ﬁ%%f .ziti;gggesfpcgrll\{ze opot he decanter.
Qt her tes . Abfidte BMptiging: Pressure or nucl ear probes yiel ded

| ess accura éggﬁanﬁgggoﬁg#a{‘)l € rgigul tg t han the sonar or ultrasonic '
probe. 13 21 June 2005 WD 02/24784 PCTIUSOQ 25784 Wile there have been
described il ust r ) provitipaierettrsmofturcHren aiyerphptsninterfasBb gk | ed in the
art will recognize that thgl% %rlr%%/ be changed or nodified without departing

onate:

f r om t hdostbieprepassipnad pobyc nvention, and it is intended to claim
all such changes and nodifications that fall within the true scope of the

nvention as set &0kl aiherdnRaiatuelifbisepdutiod dotiveatmpristier enced
y

herei n are specifi corporated by reference in their entirety. 14 .

21 June 2005 ondP1RR/d2dih84 REIHISPAKART B rewtitial MiStuTe MNED OFg3Ne A
continuous process for the renoval of inpurities froma reaction mxXxture

conpr i siphgsqaid/aneaduooRs ias&onpr i si ng:
9 The continuous process according to claim 1, further comprising
conveying the organic phase from the plate decanter into at least one centrifuge

10 thereby separating a wastewater phase from the.organic phase.

3. The continuous process according to claim 1, ﬁlrt_her comprising
conv;aying the organic phase from the at least one plate decanter into at least one

coalescer decanter thereby separating a wastewater phase from the organic phase.

4. . The continuous process according to claim 3, further comprising
15 conveying the organic phase from the at least one coalescer decanter to at least one

centrifuge thereby separating a wastewater phase from the organic phase.

5. ' ‘The continuous process according to claim 1, further comprising
| conveying the organic phase from the at Jeast one plate decanter into a first centrifuge
'of a cascade of centrifuges Cfg, aranged in series thereby separating a wastewater
20 - phase W, ffom the organic phase O, and convcying the separated organic phase to the
next centrifuge Cfg, in series which separates the conveyed O ; phases into an organip_

phase O, and a wastewater phase W

6. The continuous process according to claim 5 whereink =1,2 or 3.
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(a) providing a reaction m xture froma two-phase interfacial reaction for

the preparation of polycarbonate; and 5 (b) conveyi the reaction mxture.
into a separation devi onprising at |east one .@e decantiépe 2R} eby
separ at wwoi/bess eacti on m xture into an organic phaSe a%'ﬁﬁscﬁ%%us )
phase. 2. The continuous process according to claim1, further conprising

o

conveyi ng the organic phase fromthe plate decanter into at |east one

centrifuge 10 % her el eafianaisipigeds iastdpiodlaipl asrthe0dh i 9ani ¢
phase. 3. The contj nuous, process according to claim1, further “conprising
conveyi ng comdncing dhs eregnig phage foom thesat deast eneplatedecaitentintodeemotderofi nt o at

| east one I anter thereby . separating a wastewater phase from
the or ganF%ﬁg%gggg‘%%?egﬁ ’eg%‘%f"i& Hh%el?segm%%é’sggp% grdgtergterhase ¥, furt her

~conpri si NngoabthedryaNé ﬁﬁs&hﬁeﬁﬁgﬁvﬁiﬂ\ﬂé&gﬁﬁ?ﬂa@oﬂt ntSantegpe coal escer
y

decanter to at |east one centrifugether epar al'l ng  a wasSt ewat er phase
fromdt he eeajesserdgeshaiceC, B sefikpandsrparatiop an preanasshase Opafd agvdsRwakei M 1,

further c%rsi ing conveying the organi c phase fromthe at |east one plate’

decant er »first centrifuge of a cascade of centrifuges Cfgk arranged
In series thereby separating a wastewater 20 phase W fromthe organic

phase Ok and cgnveyirig cBﬁlﬁlﬁﬁPﬁ{n@E&@icQé@é%’&S &g#ﬁgﬁﬁﬁﬁw}gﬁ{%gééé centrifuge

Cfgk in series which separates the con ases I'n N~ or gani c-
phase Ok amyepingdbt¢ engatiephpieafbem e atdeasT bee platetd sebi@uBings oshT tRefRE di ng to
claim5 wherejn k =1, 2 or 3. 15 . 21 June 2005 WO 02/24784

RCT/ US00/%85asle of twesets of RrrqeratifugroCls aranges iginatalicd vhespimk= 1523 her

' I Si | h [ f. .th I Dl
ook or B SPHERRE e Pt ORF. S BBRG TS B i e P B s

t hereby sepaged in@ries HRSSWRhRELRNA%AsMvatef bH:%BeWgﬁ@ﬁgﬁﬂbl‘"gaﬂG%ﬁﬁse%k end -~
X

conveying the organic phase O'_, into the ne

and conveying organic phase O, into the next centrifuge in series which separates the

conveyed O, phase into an organic phase O, and a wastewater phase W,. -

9. A continuous process for the removal of impurities from a reaction

15 mixture comprising polycarbonate, compriéing:

(a) providiﬁg a reaction mixture from a two-phase interfacial reaction

for the preparation of polycarbonate;

(b) conveying the reaction mixture into a separation device coinprising
. afirst plate decanter thereby providing effluent from the first plate decanter consisting
20 - ofafirst organic phase and a first aqueous phase; and | |

(c) conveying the first organic phase from the first plate _dédanter into a
second plate decanter thereby separating the first organic phase into a second organic |

phase and a second aqueous phase.

| 10.  The continuous process according to claim 9, further comprising
25 . conveying thg second organic phase from the second plate decanter into at least one

- centrifuge thereby separating a wastewater phase from the second organic phase.
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5 coal escer decanter C. in series and separating an organi c phase O and a
wast ewater phase W. 8. The continuous procesggaccording to claiml
further conprising@onveying the organic pha% romthe at 2l &4Rde 2@ pl ate
decangﬁgjﬁ}r each the first cascade of two sets obctthises2eentrifuges
Cf gk ge in parallel, wherein k =1, 2, 3, 10 4, 5, or 6 wherein Cfg"
Cfg2, Cfg3, are arranged in series and Cfg4, Cfg5, and Cfg6 are arranged
in series theggby Sapasminbgs proveshewatieg tpblage Hrteoenmprismrgyani ¢ phase Ok
and conveying organi c phase Ok 1 into_the nex&féc ntrl%‘?fu e In seri es which

separ at esondueting hasesangd aganic prEs fompihg segong p ?15%9&}5 LOfo gile §"& o
st chat e Bhecs, W By AL MNOHE RIRSIS S0 BTNl |11

i ST hg onate, conprising: (a)

provi di ”ﬁh&er 3G '-%Olgiaﬁb%h%efrom a two-phase interfacial reaction for the
preparation of polycarbonate; (b) conveying the reaction mxture into a-
separation device conprising a first plate decanter thereby, providing

ef f fuent fromi2he flhesontpiuetepwessicendagiecimild. uphensompisig: or gani c

hase and a fjrs ueous , se;. an conveyij j i ¢ phase
1? rom t heCqve¥Emes %&grddﬁﬁ%fﬁgﬁasf’ fog! g‘e (dgteé%tnodl e%?g%éltg %G%Q%Cgéteé?&? {efrée y P
separating Eéﬁ?nifu'ﬁé %er&{f%ﬂg_[ﬁﬁ[péh@lé ShitdbiFaRicPRES o0 Gafewateppiase aand a

second aqueous phHase. -10." The conti nuous process according to claim?9,
further g@miH &ighgicphaseonveying the second organi ¢ phase fromthe second
pl ate decanter into at |east one centrifuge thereby separating a

wast ewat er phase fromthe second organi.c phase. 005 WO
02/ 24784 PCT/ Us00/ e gantiiouy Brocess ?9{86‘62‘06&6‘83;2‘“%18%%?%15%%“ o claimo,
further conprisi j R decRitesmitd thefirkthe second
ol &b 8y tﬁ? %maﬁ@ﬂ%c%agéﬁoﬁgﬁ@&‘éoﬁﬂﬁ C !

e defHREMS one coal escer decanter thereby separating the
second Op&ARfgeRTa%aschid 6f @nuifapeefzerrranged in series thereby separating a

wastewater phase W, from the second organic phase O, and com_r_eying organic phase

-y

O, to the next centrifuge in series which separates the conveyed O,., into an organic

phase O and a wastewater phasé Wi

‘15 | - 14. The continueus process according to claim 13, wherein k=1, 2, or 3.
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phase and a third organic phase. 5 12. The continuous process according to
claim 11, further conpgasing conveying the third gani ¢ phase fromthe at.
| east one coal escer d ter into at least one c§| fuge Zhdpeg005

separ atwWog2ms4t hird organi ¢ phase into a wast ewat a‘f@f@% ?Bfourth
organi c phase. 13. The continuous process according to ¢ urt her
conprising 10 conveying the second organi c phase fromthe second pl ate e
decanter into lhe f %QOBHQBMSrprbc@eaoa‘orchngftsaadmﬁ),ofuri@lei%dm iggs Cf gk
arranged in Serlﬁ% therebé separatjng a wastewater phase fromthe

second or'§ANFYRY HesEcqnd offame g ﬁ%th&sg‘mddﬂ%égeantmnto each ofthe next
centrif ug@rst & S&k&E eyed n organic .
phase Ok lggd a ms@gﬁa%f&tﬁggyﬁ&ﬁﬁﬁeﬁ %’\(%‘t%‘?ﬁl{“ﬁ%aﬂelpw 8885 accordi ng
to cl ai mke3, 2yhek 6 to GwﬁéremZngngfg , Cf; JURERR9 4 ’
PCTI USOQ' 25784 15. The conti nuous f)r o%ess acc%r di ng to%:q(g%ﬂogfgzﬁuc?t her
conpri si g8 %Wé%%‘gmtsﬁéesstb@réhﬂ separpding @ wistaverténphase W fined an Orgahiat e
decant er cg? % the f”ﬁthg()f a .cas ade of -‘two sets of three
centri fugsJ ) %%Ofgﬁ f4 Qtlmm f BF¥f cepiEifugein sgrieywhish t o 6
wherein Gg atg;g,g,cog d @, € pRided S,and 5 Cfg6
are arran %é in seri eeg,et hereby es@%%%zﬂr%ﬁ@%ﬁa%éggg\%% E)e}‘i‘g%% f“f rom an
organi ¢ ¥hase Ck and conveyi ng organi c phase Ck_, into the next centrifuge
in series which separat es t he conveyed Gk, phase into an organi c phase Ck

and a wastevvag&r pxse . 16. A _continuous process for the renoval of
impurities fr %FE’PI“B?I“S q@"‘??ﬁif?ﬂh"efw PEIRTibich fioar honatien

conpri si BxmkePdonfPr¥ d?ﬁca?b&n%?e Ebﬁpycaét ure froma two-phase interfaci al

reaction for the préparation ‘bonate; - , (b) conveying the
reaction mxture into an array conprising a plurality
' (a) providing a reaction mixture from a two-phase interfacial reaction

for the preparation of polycarbonate;

(b) conveying the reaction mixture into an array comprisixig a plurality
of units having an organic phase oufput and an aqueeus phase output comprising at

15 - least one plate decanter wherein the array comprises m rows where each row consists
of n units in series and wherein the organic phase output of each unit in each row is

connected with the organic output of unit having the same value ofnin other rows;

(c) combining the organic phase output of the last unit of éach row of

the array; and

20 | -{d) conveying the orga:ﬁc phase from (c) into the first of cascade of

centrifuges arranged in series -

17. The continuous pracess according to claJm 16 wherein the array

. comprises al: least one coalescer decanter.
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of units having an organi c phase output and an aqueous phase out put
conprising at 15 | east one plate decanter wherein the array conprises in
rows where each ro'onsi sts of nunits in se s and wher &'!nfY ﬁ@%@gani c
phase out g{ut of eal®unit in each rowis conneCted w tp. gR54qni ¢ out put
of uniVORFHAMY the same value of n in other rows; (c) combining the organic
phase output of the last unit of each row of the array; and 20 (d)

conveyi ng the;grgany _ﬁleg{b%@_dg{eaqa%(ﬁb 1dcati6n bivh fnterfibe Bétweas&adishRbs
centrifuges arranged in series 17. The continuous process according to

cl ai m 16 cuda fisinp: the array conprises at |east one coal escer decanter. 18
21 June 200 WO 02/ 24784 PCT/ US00/ 25784 18. A nethod of detecting the

| ocation of an interface between two phases conprising: providing a -
vessel ; introdtevifigea iee®wst i on mixture into the vessel wherein the reaction
mxture is 5 the product of a two-phase interfacial reaction for the '
preparation ot_.po r s | thi: @b clibXin#k@rd Bt 0 two
phases - havi ng l%noéu}éﬁ'gra%gg@ogt%%r eﬁg{téﬁeﬂgys%gﬁh% ?ﬁig: soni ¢ waves which
contact the interface and reflect therefrom and neasuring the reflected
waves to fepridiiches 4 the-plesatntatacd reaeton fitréhd proparation afpolycarhandsdl accor di ng
to claim 18 wherein the vessel is a plate decanter. 20. A nethod according

to claim 18 wherein the vessel .is a coal escer ,- decant. 9
separating the reactslon mixture mto two phases hamg an ftretfac]e

therebetween;

emitting sonic waves which contact the interface and reflect therefrom; and
measuring the reflected waves to determine the 1o<;ation of the interface.
1¢ 19. A method according to claim 18 wherein the vessel is a plate decanfer.

20. A method according to claim 18 wherein the vessel is a coalescer

decanter.
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