;e3e} Tz4X$6TTR WO 112/ 2. ~78~ PCTI USI | (1/2s78-1 PROCESS FOR THE PURI FI CATI ON
OF POLYCARBONATE CONTAI NI NG SCLUTI ONS BY PLATED DECANTATI ON SPECI FI CATI ON
Thi s i nvewion4rsal ates to an i nproved process for the puripdma@Eoesvsef

pol ycar bonat e contai ning solutions obtained in a two phase interfacial

synt hesi s process. The process provides for the use of at |east one plate
decant er to separ atpo@rdr@urHEPyRERATBALY fAYRARBINATCORNAINIVGY SOl ution.
BACKGROUND OF | NVENTI ON 5 TherseLereNsmny. AWeMCAKYAIWN pr ocesses for the
preparation of polycarbonates from nononers. A preferred nmethod is a

t wo- phase in i cess in which phosgene is contacted with aromatic
bi sphenol s aﬁgﬁm%@g@to produce hi gh nol ecul ar wei ght pol ycarbonat es.
*The two-phase interfacial process results in a reaction mxture which is an
10 emul sion of or gan igveitin aEHeOtSaAkipAb Ve ProRaSRS thd purficdfén $© T ecover the
pol ycarbonate product fromthe organic phase in which it is found, the
‘reaction m xpolyearhomate eoniainingsobbipny ehtaided it otwa phase pverfaciad shtbesiseous

al kal i ne phases, anﬂ]gt he organi c phase nmust, be further, K processed to renove
undesi rabl e PHSETS th ?"i"‘t‘fﬁﬁ'%&lvﬂﬁs&r 5 10] pleast png plafadecantprdoisgpprate 3pd c haj n
term nators, i pals. | S Typically, such reaction
m Xt ur es conpglﬁﬁ’ﬂggwl?gélﬁg%%%gg%%%ﬁe@?gﬁ%'th nol ecul ar weights up to

250, 000 g/ mol on a pol ycarbonate basis and salts present in an anount up to
one quarter BAGKGROUND QGIMEINYENEIONn m xture. Further, the reaction

m xture may exhibit a w de range of viscosities. In conventional processes,
the initial separgtion of the ueous al kal |.n hase from the qrgani c phase
ot 30" conpl ot dhedre i well THEVE PrEES bR SEo e ThRg MearROTRER
percent or q 1 r: L AR e

Cont ai ns 1 oo Lo op A SAURoER FRARRTL » oy RhaS inclBGGHOAM . A

t er mi nat or s, phssgensiseantacdd biithpin@naticsbisphietisls andi doridensed|to ptwinse high requi r ed
to purify the organic_phase. WO (12/278.1 PCT/U S(1(1/ 2578 For exanpl e,
U. S. Patent Rwlechlaseight golyearbpnaiess r enovi ng al kali metal hydroxi de,

catal yst, and salts fromthe organic phase by repeated settling or
centrifugation, w .t I 3 I [ n each
tep. The pr ocess 118 MR elB T Brodl iRl URMRo T B whRh T
cationilg enuksmufsidn¢f crgid sndaqasslishilicias phaxgs. esttier tb fedober thgueous aci d
step, or water-sol ubl e organic anionic conpounds to the water step. Another
met hod for poelytsibagate brodoetdtom thephiganic phase suwhich énis éundsthgaeastipbed in U. S.
Patent No. 4,316, 009 German Patent DE 19510061. The.continuou rocess
oscri bed ¢ hBRERTF Y TS SRR (1 RaorBathard Arreus ARISE Bissogtl 1
reseparating ofé&ﬁic%a&é"ﬁuﬁ%?&%hé?%r&:@@é@ Yd Rhdv en§&Bitable GRpLAIQUAOGiInkayer of
fi bers that causes coal escence of the separate phases. Another nethod for
purifying t helectroixtesocatiysts réssdues ofchpimtgrmingiors, asd vfireasted stating esat¢rals. enove
t he resi dual aqueous conponent by application of very high gravitational
forces, _as descrihed in U S Patent. No. 5,260,418. 1n this process, the 15
separ atléd or gani c M%@y’isg" 'i??‘?q?é‘r‘mé(%fsd‘iﬂ" Qﬁﬁl}' rb\&‘laé"rp%{mgvaY us aqueous
solutions to i i 44l i M@p%ﬁ?@diﬁ%ﬁ johid S
removed and Hf&géé:g%e %[b% jsslgg)gpgt%gln and&lpurl Tl f:atl o%ﬂgr@!ggseﬁggégghld

enpl oyi ng ceah ambugtap tanae tarter by meight ofjtherehctnp erztiure Further) Shetehctiomd
operate. Moreqver, alterpative purificatiqn nethods such as extraction by
count ercurr eﬁ?x%éﬁ‘a}ﬂ/ﬁ@;hl%wéﬂ?d apgeAfvVisgosiliesa 18 CPRyenEpnal @roogesesibe phases

are nmuch sl oyes S | €] | t I : d to provide
a nmethod for Y)ﬁt%aé%g;ga#g?ogwfgﬁé %‘ﬁ%g%“f@?%g’?‘ ?égn%o ﬂ%ee%g%ﬁ%hﬁarﬁgiﬁoﬁes resul ting
fromtie twocihpke, biktleivies diecdrgaiOpiess comaininglon@ taopercait bondieoidn ch i s

.efficient and economcal. 2 WD 02/2.178 SUMVARY OF THE | NVENTI ON
PCT/ USQ( 1/ 2S3@ieouserinpansat Further, shagigen¢ pbase gentams residuabimapurities feabas t o

puri 11 cat i onCOREy BHARROH R TP R e ed b Tas Dol o

process for g@ﬁﬂngﬁég%wtﬁ@o@a}hg%ﬁ%@nd ot her objects of the invention
are obtained by introducing the reaction mxture into a se@aration devi ce

conprising at |east one plate decanter thereby sepa“mmﬂumm mmmmeacti on
mxture into an “\mmmumﬁmﬂmm and an agugous phase. on may be
carried out usi ng on of plate decanters, coakeswers decanters,
and centrifuges, whi etoosdtie operated in series or in parallel. Plate
decanters in conbination with such other devices provide efficient and
effective separation of 10 the reaction m xture into an organi c phase
cont ai ni ng the pol ycarbonate, and an aqueous waste phase. In one

enbodi ment, two plate decanters are operated in series. The plate decanters
in series may precede or follow other separation devices, or may receive

. Y I o o e I T




m nutes. The conbi nation of a plate decanter wth coal esci ng devi ces and/ or
centrifuges is an enbodi nent of this invention. 5 WO (12/278-t

PCT/ USO0/\RE& 0482478k n an al ternate enbodi nents, one or nore pratso@esosnters is
conbined with other separation devices including decanter coal escers and

centrifuges. Various conbinations of these devices can be used tQ separate
pol ycar bonat e r ed6F 6xaraple) YsnPatentNe, 403385429, deserihep samoning alkak metalon of the

| ocation inter e ' r can be

i nproved by t‘l’fl{o%f% g%algas%%&;\éﬁltgﬁ%aﬁégg%aﬁp?ﬁa%?% er.e%_ﬁ\ﬂg‘g%élaéﬁﬁé’\%e i s sent
fromthe cl ehtrifepagionsSwith areadiRoniof cithe ahidoak heig®r Watd? ik BRhRpY CRebONat e
resin containing phase. The echo fromthe interface is used t0 determ ne

.t he i nt er f apeodessiatenbancedhy theet aslditioniof gheah endrgy and/oncatibnictesnulsifydng ageatsnor e
precisely, crgss contam nati gn of separ,ajed phases on transfer is

i i m 2bd, 209 ARPRPDEEFEA (IS8R B0 dieb e Fo SN TG RIESGARSRS at | ng

«t enperature I M=y e from60 to 100 F and nore preferably 80
-100 F. The%giﬁlgé‘gﬁsr%%%ér esgﬁsrt s for all streans are preferably 0 -100 psig,
nore preferably 30 - 80 psig, and nost preferably 30 - 80 psig (pounds per
squar e i nch guageinother ntdtisodefob pakifyarg the brpaniciphads ig cbaleggbades addssarnibeddria may
be conbined with 15 centrifuges, to separate a reaction m xture. A reaction

m xture 10 &&f PatentiNg dRI6NYiand Germakatent DF 120006 Lt The comipueussPtosRss udi ng

first 12 an 14 | .| h Lfied
reaction m )%te %cﬁg’g@ﬂleéew %@E&fg&gﬁgg gé%%e\ré@u%gﬁ%ﬁh’t%ﬁg‘gé%{égﬁéssegﬁgtg%s@%and
first @p an@wﬁ?ﬁmgb?%oﬁmmgqhe emORHNGhPOAE 8 SayePbLfibdratay cadsbe 1 esi dence
time in each of the plate decanters is 5 to 6 mnutes. The |ighter aqueous

20 brine phaealescgnes ¢f thpeeparatwphadest r om t he pl ate decanter 12 and
di scharged. The second |ighter aqueous phase 18 will be renoved fromthe

second pl ate decanter 14 and.recygcled, back into t.he original .reaction

i xtur e’ 10, The. SRS e ToF PO i oS Breduis Boeif o SBRBY ARG w th Ho
24 and separcaﬁtﬁ@hgfey t@reiﬂdv%tthe_cl%ﬁaﬁafagg&uz CompHieeny'Bs heRaB6n 8Byt highbe
renoved fromthe Tirst centrifuge 26 and the organic phase 25 Tromthe
first centrigfavifati@tl forces, bedescripal inil.8. Raient NaG 53,2604 18.d tiethis proeess,gbond

centrifuge in series 34.  The tewater 36 . fromthe second centrjfuge 34
ST b8 S oo Rt PR ppanh 1 TERAE S5 ted Wi PP SBL 5RO S AGHFR SoHO

organi ¢ pha . . J | s 1 WY 40 and
addod to a ThpHAe eifiPuBGennlo B8 ghiohs Aanolfett, ihichis RriFddinb el
centrifugation. The wastewater 44 fromthe third centrifuge 42 will be
recycled with or ®assesepiratien 24 purificatidreprbiessds etqilaying ceritifugEhng tinmvent i on
is not limted tqQ enbodi ments consjsting of regular arra%{s, but is al so
direct ed t o CoORVEHNE R SXNEASIKAORStAl, and enceate.o Noxgover; alemnative pyifiqation i nt o a

separation I S Sﬁf"m ) .
plurality o?l¥ %%%ség%ﬁ%&\kﬁ@%@;gdug%egédg{e}e’xtd&?tﬁplgg%lﬁ%g or |ﬁﬁ%§'§gﬁf 12'11 0|fn any
order znd i theywo phasdy dpéinueh sloWeeartl e dfficianht. tAwRofdidle, tHereadi aEed tand

coal escer decanters nmay be conbined in ané order, thereby separating the

reaction m prayide @ methoddonihg senarationase puntication of tragtien wivetyees resuliingr gani c
phase from t.he pnetwork may. be conducted into a.l0 series of .centrifuges,
and then i n?&%ﬁ’ﬁttwg?lﬁﬂﬁ%fﬁc?ﬁprgc?é cg‘txp{]?%p?}y@@%ie PlﬁL lszeef?lf"leﬂ%t rat es
an al ternat gngetni®t in which an array 100 of plate decanters and
decanter coal escers is used for the separation of the reaction m xture
cont ai ni ng pol ycarbonate. The array hereinafter referred to as a

Coal escer/ Decanter Separation Network, "CDSN' conprises a plurality of
units 120 consisting of a plate 15 decanter 160 and/or decanter coal escers
140. The array conprises mrows where 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 sanme value of n in other rows. The
.organic phase outputs of the [ast unit of each row of the array are

conbi ned thereby separating a reaction mxture into an organi c phase 180
and an aqueous phase 200. 20 The organi c phase nay be conducted into a
series of centrifuges 220, and then into another array in a repetitive
process. The series of centrifuges, "Cfigk" 220 where k=1, 2, 3 . . . etc,
can be used for acid or water washing of the organic phase. Optionally, the
resul ting organi c phase 190 obtained may be separated in a second array
240. The second array of separation devices CDSN, nmay be the sanme or 25
different than the first array of separation devices. \Wen one separation
device is operated in " series" to a second separation device, it is neant
that the output of one device, for exanple the organic phase output, is
provided as the input to the second device. Thus, a " series of devices"
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Fig. 3 Effl ugntphaSdintdreiiad pflcagtfor ma@hgﬁao@bmaﬁ&tsg pol ycar bonate using a
two phase interfacial process is introduced into a plate decanter 310 which
separates the effluent into a lighter brine phrase 320 and a heavi er

organi ¢ phase 34(Thewnand othr abyjedty ofrthe prvanidon are @btained bydntrqiusingsthei er
organicsphase(§40 i.s.lntroduced jn&% a second degﬁnter 3@9. Th% second

i ght er> phad&achion MUEMre Q) & Seraraliondreice COBRYSIRR ALigp FngBRISIRAMEL y | ed back
into the 10 1pékhySdparatid@ thelfRGetfMGRMELrE §AY af brgdnitdHaSe AliPRLaiBss phasPl 11. A
portion of the second organi c phase 400 is received by centrifuge A 410 and
t he rem nderThesepaatovmdy by carsied oirf using AdomBipatiothef flitg deeantas weaasephases

440 and 460 are renoved fromcentrifuge A and Al, respectjvely and recycled
for the vat cICEBSECRA CopiuBRsRio 215 cherated Bk ssuetoningamlal. e deeaetioy od
fromcentrif, . ] 1k d to the
second cent rlﬁg grélégﬁ |Hgn Séét;‘hl s&%@{ﬂe&%ﬁbﬁ@k@ﬁcﬁéﬁ%& @@%6%%@ Y%ﬁ?/&g&'ﬁgfl i ght
aqueous) phaskes rdadfortiiktidintara dfgaﬁkyﬁdlsé estitintig the polgcdibdnats; ahd ah uges, are
recycled with heavy phase 400 fromthe second decanter 360. The heavy

phases 550 aqued@Bovasteephasgroved fromthe B and B 1 centrifuges m xed with
wat er 570, 580 and added to centrifuge C 600 and C 1 590, respectively. The

and recycl ad- wi ¢ HOREESeBATe0 g Badhecah B RE PGB e BRI mcos 620
and 640 are deeﬁmes&@%Eérwahlwﬁrédeayafeﬁ)llewadtﬂer@eéaraﬁ% B8 ArpAAkBei @S N

obtained therefrom Exanple 4 A reactor effluent solution having a
pol ycar bonatreadation cainture eiflwantafiretly frenpbreaetoght per cell in the organic
phase and a brine or aqueous phase having a specific gravity of 1.0 to 1.16

b ovi abY & 1 oot ddGB Eat SRRt SR T B e SaPPEdin APIA 5.
Continuous QREIRLYRAIR ddedntdFahs c&%@ﬁﬁ%@ﬁglﬁrhlﬁ? oF 1R G HANURE OF

tur bul ence 12 W O 112/ 2~78~ PCT/ USD0O/ 2578.1 afound the interface which
made i nt er f ame plat¢ dedanten  Thé dirgyuddmprikemdewa where &00 row sonsdists efin waitshina
sonar probe 720 of th op - do type ayai |lable from Agcu- e as shown in
Fig. 4. EfflISgefd I%Will?gitﬁ?ngféﬁ%r? éFet‘%‘EP“& anqfk‘éﬁmt?ﬁ)wr%‘ﬁ?%é gﬂthﬁﬁgauﬁpmsé] port
730. The eff]u : . §Jut l o, 24 { se 750
wth interf S IRERERR SRR MEA O SHOTRE AN Raric B Cufbu e BEF
t hr ougho t he umiti ofeachiiowedf the Qrrhypareicombitied tigetyogepadatihd & rebetiomingxturerifitot he
heavi er organi ¢ phase was renoved throu%h t he organi c phase outlet 780 at
t he bottom ¢n arganieiplassend an ayepunphase: Thejenganis pPhpsegnait kescapygyasdniiaaced in
bri ne outle% Z70dMQiéﬂB£?y hqgéov se @at%op. Ihe.%esult% of the interface
measur enent “G8rhy o 5ba d %’5@%3‘?’ £H2T HIPRUN PIOESEr vat i ons usi ng a
sight glass 790 on the outside of the decanter are given in Table 2. Table
2 Average measur epefhe ppbdesd §ﬂh&8n¢dﬁﬁbﬂﬁtd@p@lssmwéebaﬁteq&xdgﬁﬁwerrent
Errors2. 62 cnNunber of Measur ement s93Measur ement range0-50 cm The average
" measur ement redotign snikiapein akighly efflgient apd eeonomaic manher ence bet ween 15 the
average value of the interface | ocation obtained using the 93 probe
. Measurgents versus t he average of 93 visual observations. The standard
devi atTon of neasurement errors was cal culated fromthe sonar probe
measur enents and average sonar probe val ue. The average neasurenent errors
shoul d be reduced by recalibration of the probe transducer. In addition,
there was a contribution to the standard_derivation of 20 measurenent
errors by the visual observation measur efent due to wave formation at the
interface and the |arge size of the decanter. O her test probes such as
differential pressure or nuclear probes yielded | ess accurate and | ess
reliable results than the sonar or ultrasonic probe. 13 WO 02/ 2~78~
PCT/ US1111/ 2; 78~ Wil e there have been described illustrative enbodi nents
of this invention, those skilled in the art will recognize that they nay be
changed or nodified wthout departing fromthe spirit and scope of this
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second pl ate decanter thereby separating the first organic phase into a
second organi ¢ phase and a second aqueous phase. 10. The conti nuous process
accordi ngwb@eimsim 9, further conprising 2S conveyi ng thePsgasne2098yani c
phase fromthe second plate decanter into at |east one centrifuge thereby
separating a wastewater phase fromthe second organic phase. 16 WO

02/ 2~78. ~ P@RIEX DEBCRIFBICGN OF THEORAWINGSous process according to claim
9, further conprising conducting the second organi c phase fromthe second
pl ate decanter int O@al; | easf one coa}J esces decanter ther b‘%/ separating the

second organi c phifé hefieundersiandingadhe presend nygation and s PRI ArtercpeRise. | 2.
The conti nug ACC } t i . ISl conveyi ng
the third ordiito Ui aas R R insRich, B1UP chhsiderdd e Bty 67 R oo T 00CL,

| east one cegpplitdtisactheResRIdf thie Pdvealibmas pdifted But id 1S fpehded AR, ardlia a

wast ewat er phase and a fourth organi c phase. 13. The continuous process
accor di ng tmoml&naﬁog,withmpldeawingmﬁwlychﬁg 10 conveyi ng the second organic
phase fromthe second plate decanter into the first centrifuge of a cascade

of centgifuges Cfg.~ ;arranged..in.series.thereby separating a wastewater

phase V$< fromtheﬁge&dﬁ_ﬁs 65’3?8%?&’3@’6‘2nﬁh@%&%\}%&}f’ﬁlﬁdﬁgﬁv&ﬁ\@ephase Ok_,
to the next £RmterlshHEthrbdice®ifuss MUncld AERAEAHAIR crlifnce WIMEHE thdkition;! NT O an
organi ¢ phase (k and a wastewater phase W. 15 14. The continuous process

according to claim 13, wherein k =1, 2, or 3. 17 WO | 12/ 278-t

PCT/ USQ( 1/ 2578~ 1HG. Zhesahematie ilnstratingoaneareay ad plateldevgntenand, aptomllyf ur t her
conpri sing conyeyi t he sec organi c phase fromthe. second. pl ate

decant er int‘i?aéé%"ﬁ '&gcfan{qq% “F‘?(fg’&oﬂ? é%@@&d@?%?&ﬂ%%@&“% wﬂhr ee
centrifuges c@@g{ﬁ, r; j erein k=1, 2, 3, 4, 5 to 6
wherein Cfg" gzgésé?g%?g%%nge%ggtglgc?t#ﬁéeri es and Cfg4, Cfgs and 5 Cfgb
are arranged in series thereby separating a wastewater phase VW from an

or gani t0 phase Ok Hf3doavehehmatc digtating pepamtior netwionkt whichenciedds teent ri f uge
in series which separates the conyeyed Ok , phase intq ia,n or gani ¢ phase Ck
and a wast eidtedegAmisBingeries beforg sbptRniMUgERarpngebparaiel inaccorapsearitvs
inpurities ftﬁQva%nﬁ dl on 10 m xture conprising polycarbonate, conprising:
(a) providing a reaction m xture froma two-phase interfacial reaction for
t he preparation of polycarbonate; (b) conveying the reaction mxture into
an array conpri siFig. 4 iph sectibhilyiew ofinplage deaatadnelading@aohar péwsia out put and
an aqueous phase output conprising at 15 | east one plate decanter wherein
the array cdeperdancs with G@dn\ente each row consists of n units in series and
wherein the organi c phase output of each unit in each rowis connected with

t he organic]ﬁﬂ. t i 1 @ﬂ@qﬂﬁ{k f nin other rows; (c)
conbi ni ng the o%%ﬁ?%a%%%yp%&gﬁ € las E&ﬁﬁlgt of each row of the

array; and 20 (d) conveying the organic phase from(c) into the first of

cascades of cent r i Thighwemionprgeides apesssdor the sephlution @Ad putificioprofcess
according to claim16 wherein the array conprises at |east one coal escer
decant er. 1geactippngsupesiopgained-ipthe pppgss forpreparatiop of polysarbogate by dweect i ng

the |l ocatio ' .bet t CcOMprising.. praviding a
vessel - i nt el bCRRERARIC Pthe MBeREBF D (R Rioh SRRt 8Pact s on
mxture is 5lithdeduntsl defarfionaielites Rhvdnbihdtiof WitCdoaleséR Aeédntdls i/oft he
preparation of polycarbonate;, separating the reaction mxture into two

phases havi mgnarfugeiype sepoeationdevibes: ween; enmitting sonic waves whi ch cont act
the interface and reflect therefrom and neasuring the reflected waves to

det i the | ti f t.he interf 10,.19. .A net hod dj t | ai
AU A S R R e e R RN b T R
18 wherein treﬂn\f@a%&ﬁkrd@c@g?@wca%ﬁae.dngleﬁlﬁanatelsm YilprBvidelt ifbdieh S ASO. A
L.A . A 2.AL.ALE. Aus. A9. A( . AL.A9Y. A . A AC .A L yWIB> n r

uy#@ upkf a\ Wootiheas azxjdedycdioaiinsg ntdifacklUpoatssTThe adsonieactpreffluadica) ca] cal ca

) . .
D550 ) b SRBTURPE oAy oAb CEarR Qg Ba e Lo Yo bt ) caU) o
: - | A~ LEE" mhcA

ol ca) Cal CarCar Ry BRE R o C PR AP C allBl) olisely e L) o oo ¢
a] ca] ca] ca] ca] ca] ca] ca] ca! "H#OBPSIPUOBEREELE "' ((" (7(((") p) +Z+++<,,,0../0{vql

gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cd] ca] ca] cal] caU] ca] ca] ca] ca]ca]ca]c
aJ ca] ca] ca]ca] ca] ca]ca] ca]ca]ca! On0011(18111231 444<55587789T99: V:[: h:y:: &

; <H=zupkf a\ W ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c
a] ca] ca] ca] ca] ca] cal] cal] ca] ca] ca] ca] ca! H====>GC>>>F????Gaad AcAABr BwBBBB

Cr CCDXDDDEWEEFzupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] cal] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca! FBFFFG GGGGE HuHHI kI vI {1 ]
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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.
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10 In preferred embodiments of the invention, the operating temperatures for all
streams are from 60° to 100 °F and more preferably 80 — 100 °F. The operating
pressures for all streams are preferably 0 — 100 psig, more preferably 30 — 80 psig,
and most preferably 30 — 80 psig (pounds per sduare 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
into a series of separation devices including first 12 and second 14 plate decanters
which will separate 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 lighter aqueous

20 brine phase 16 will be removed from the plate decanter 12 and discharged. The
second lighter aqueous phase 18 will be removed from the second plate decanter 14
and recycled back into the original reaction mixture 10. The second heavier organic
phase 22 will be acidified with HCl1 24 and separated in a first centrifuge 26. The
wastewater 28 will be removed from the first centrifuge 26 and the organic phase

25 from the first centrifuge 30 will 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

the second centrifuge 38 will be mixed with water 40 and added to a third centrifuge
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10 series of centrifuges, and then into another network in a repetitive process.

Fig. 2 illustrates an alternate embodiment in which an array 100 of plate
decanters and decanter coalescers is used for the separation of the reaction mixture
containing polycarbonate. The array hereinafter referred to as a Coalescer/Decanter
Separation Network, “CDSN” comprises a plurality of units 120 consisting of a plate

15 decanter 160 and/or decanter coalescers 140. The array comprises m rows where each
row consists of n units in series, and in which the organic phase output of e.ach 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 into
another array in a repetitive process. The series of centrifuges, “Cfg,” 220 where k=
1,2,3 ... etc, can be used for acid or water washing of the organic phase.
Optionally, the resulting 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. Thus, a “series of devices” means a

plurality of devices operating in series pairwise to form one serial chain,. When one
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which particular outputs, for example the light phase, are conducted.

10 The following examples further describe and demonstrate embodiments within
the scope of the present invention. The examples are given solely for the purpose of

illustration and are not to 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 centrifuges. 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 avoid 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 phase, brine or
wash water, and an organic phase, polycarbonate resin dissolved in methylene
25 chloride. The feed mixture entered the 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 inspection of the
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10 decanter gave an average chloride concentration in the water discharge of the second

centrifuge of 7184mg/L solution, maximum 10678, minimum 3964, standard
deviation 1972. This corresponds to a carryover of 1.39 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 Example 2

A reaction mixture containing polycarbonate can be prepared using an
interfacial reaction process. Such a 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

performed.
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10 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 Al 420. The lighter aqueous phases 440 and 460 are removed from
centrifuge A and Al, respectively and recycled for the water content. The heavier
organic phases 480 and 500 are removed from centrifuge A and A1, mixed with water

15 510 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 second decanter 360. The
heavy phases 550 and 560 are removed from the B and B1 centrifuges mixed with
water 570, 580 and added to centrifuge C 600 and C1 590, respectively. The light

20 aqueous phases 610 and 630 are removed from centrifuges C and C1 and recycled
with heavy phase 340 from decanter 310. The heavy phrases 630 and 640 are

removed from centrifuges C and C1 and polycarbonate resin obtained therefrom.

Example 4

A reactor effluent solution having a polycarbonate concentration of 10-18
25 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 from a plate decanter.
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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given in Table 2.
Table 2
Average measurement errors 4.98 cm
Standard Deviation of Measurement Errors 2.62 cm
Number of Measurements 93
Measurement range 0-50 cm

The average measurement errors reported in Table 2 is the difference between
15 the average value of the interface location obtained using the 93 probe 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 transducer. In addition, there was a contribution to the standard derivation of
20 measurement errors by the visual observation measurement due to wave formation at
the interface and the large size of the decanter. Other test probes such as differential
pressure or nuclear probes yielded less accurate and less reliable results than the sonar

or ultrasonic probe.
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2. 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, further comprising
conveying 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 least one plate decanter into a first centrifuge
of a cascade of centrifuges Cfg, arranged in series thereby separating a wastewater

20 phase W, from the organic phase O, and conveying the separated organic phase to the
next centrifuge Cfg, in series which separates the conveyed O, , phases into an organic

phase O, and a wastewater phase W,.

6. The continuous process according to claim 5 whereink =1, 2 or 3.
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10 4, 5, or 6 wherein Cfg,, Cfg,, Cfg,, are arranged in series and Cfg,, Cfg;, and Cfg, are
arranged in series thereby separating a wastewater phase W, from an organic phase O,
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, comprising:

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

for the preparation of polycarbonate;

(b) conveying the reaction mixture into a separation device comprising
a first plate decanter thereby providing effluent from the first plate decanter consisting

20 of a first organic phase and a first aqueous phase; and

(c) conveying the first organic phase from the first plate decanter 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 the 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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10 conveying the second organic phase from the second plate decanter into the first

centrifuge of a cascade of centrifuges Cfg, arranged in series thereby separating a
wastewater phase W, from the second organic phase O, and conveying organic phase
O,., to the next centrifuge in series which separates the conveyed O, , into an organic

phase O, and a wastewater phase W,.

15 14.  The continuous process according to claim 13, whereink =1, 2, or 3.
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10 mixture comprising polycarbonate, comprising:

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

for the preparation of polycarbonate;

(b) conveying the reaction mixture into an array comprising a plurality
of units having an organic phase output and an aqueous 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 of n in other rows;

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

the array; and

20 (d) conveying the organic phase from (c) into the first of cascade of

centrifuges arranged in series

17.  The continuous process according to claim 16 wherein the array

comprises at least one coalescer decanter.
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