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| I 11 Process for producing pol ycarbonates *159159* |~ |~11~11 11111~ _

I 1141~11,111~I1 Field of the Invention *codooa* 5 The present invention
relates to a process for continuous production of poly- carbonates and nore
particularly to the two-phase interface et hod, Surn he | nvention
10 A process for the production of polycarbonate is gmﬂwgmy process,
representing an inprovenent over the known interfacia sation
process ent aplosocd fof pPOME bREsrvlolstek 0Op of a circul ati H#5eeact or t hat
addi tional | m%r‘%%mwk, an opt i onal (i unp, and a
heat exchanger (i) an organic phase that contains a’mlmmm

pol ycar bonat e and phosgene and (ii) an aqueous phase that ai ns an
aqueous |ye Elé]ﬁﬂfi-tgil,ﬂl’éﬂ‘&!hydr oxy conpound and an opti onaf®®sno- phenol to
forman enul sion. Maintaining specified tenperature and process condi -
te¢ons results in polycarbonate resin having good properties and in waste
wat er tfat arge pFbRhAGH®MtER deliyest el povesst for @MitiBamisgpdnction of ipely-

I nvention The two-phase interface process has been successfully used for
meny years i eatboratesanddnreiperticyiarly e edwpohatednteripermetigdess pernits
production of thernoplastic polycarbonates for a range of application
areas, such as data carriers (CD, DVD), 25 optical applications or mnedical
appl i cati onsguGaRey BEdk Istedldbhi ty and mnimal yel l'owi ng are often descri bed
as inportant qualtties of the polycarbonate. Less attention has hitherto

been paid to the quality of waste water created during polycarbonate

pr oducib on. throggsrs]tfgr t Q%%d?lgtigr{ of/\&%'c%rbv@%%ris disclosed. The process, representing

an improvement over the known interfacial polycondensation process entails
introducing into the loop of a circulating reactor that additionally contains, a
residence tank, an optional mixer, a pump, and a heat exchanger (i) an organic phase
that contains a solvent for polycarbonale and phosgene and (ii) an aqueous phase that
15 contains an aqueous lye solution, a dibydroxy compound and an optional mono-
phenol to form an emulsion. Maintaining specified temperature and process condi-
tions results in polycarbonate resin having good properties and in waste water that are

characterized by their purity.

20 Background of the Invention

The two-phase interface process has been successfully used for many years in the
production of polycarbonates. The process permits production of thermoplastic
polycarbonates for a range of application areas, such as data carriers (CD, DVD),

25 optical applications or medical applications.

Good heat stability and minimal yellowing are often described as important qualities
of the polycarbonate. Less attention has hitherto been paid to the quality of waste
water created during polycarbonate production. The contamination of waste water
30 with residual organic materials, such as residual phenols, is of particular importance

when considering the further treatment of waste water, for example by a waste



30 with resilousl34®53@dd8¢c materials, such as residual phenols, is of
particul ar inportance when considering the further treatnent of waste
wat-er, for exanple by a waste Le A 34 952-TJS -2- treatnent plant or by
ozonolysis, to oxidize the residual orgapic materials. There have however
been a nunber of applications in which thods for subsequent waste water
treatnent with the aimof reducing the content of phenolic conponents are
predom nantly described see, for exanple: JP 08 245 780 A (ldemtsu); r 5

DE 19 510 06%.3;@}5@&(5@%@{2 gi by BRI B4kidizé T idsiiual dFgafid MaRridé 1 There

(Teijin); J A’ (Teljin). The contam nation of waste water with
resi dual or gafiethowriver baene, nibrer of spplicationstin whiihopetbads ©r sebsgiesibVaste may be
kept to a mnimumif a |large excess of ,phosgene is 0 used. However, this
i s not desi rwpice treatmed gilhile ¥Ene Pfémﬂgﬁé ¢ ﬁ?fgﬁﬂic‘?f ‘CBBH?%/&%‘PB%‘?FE}/‘%%‘% th
reduced excess ,phos et st r sk .t ' I iR8):
npnophenol qupgwg{aggpl dregcg-fé) df ul I{%g’an%§vmef( 18'nt§ﬁ9é;%f§;m§ %ﬁlgg%’vater.
There is theplurd $rroa3 2k (Hgtr) M @rf 200236814 (Beijible @I 03292 44roUPsijing 15
mai ning in the polymer will conplicate phase separation and washi ng.
Consequent | yJP Qatldy 688 A@leim)mpurities may not all be extracted fromthe
organi ¢ phase. This may, in turn, adversely affect the quality of the
product. It is maintained that the production of high-quality

pol ycar bonat ¢§e Rynignmeoh B WiSie wited With PEER] bipksiciaaerifE, doestnand with
si mul i aneous | ow contam nation of waste water was possible either only

wi t h consi debisphencéxoepkenplm spyrte Kaphée s maiminneh )if odargs ekcgshat phosgepsisat i on

problenms - along With lass . in qualjty of.the, polycarbonate - or by
subsqu@nt t Pessk WV%%%%@?S&%% T CCOBEMBHEASRY| i cant ' s DE- A 42 27 372,

di scl osed the presently rel evant arrangenent of

When producing polycarbonates with reduced excess phosgene there is the risk that
the bisphenol or the monophenol will not all react fully and will contaminate the
waste water. There is the further risk that interface-active phenolic OH groups re-
15 maining in the polymer will complicate phase separation and washing. Consequently
water-soluble Impurities may not all be extracted from the organic phase. This may,

in turn, adversely affect the quality of the product.

It is maintained that the production of high-quality polycarbonates by a continuous
20 two-phase interface process and simultaneous low contamination of waste water was
possible either only with considerable excess phosgene (uneconomical) or with phase
separation problems — along with loss in quality of the polycarbonate ~ or by

subsequent treatment of the waste water.

25 The Applicant's DE-A 42 27 372, disclosed the presently relevant arrangement of
apparatus for the process according to the invention . In contrast to the teaching of
the invention, however, no teaching may be inferred from DE-A 42 27 372 about the
quantities and, in particular, the circulating conditions in which the educts are to be
combined, let alone the fact that a particularly low content of residual organic

30 materials, such as phenols and bisphenols, in waste water may be achieved by

specially adjusted proportions and circulating conditions,



appar at us f oke A $¥2088ss according to the invention . In contrast to the
teaching of the invention, however, no teaching may be inferred from DE-A
42 27 372 about the quantities and, in particular, the circulating
conditions in which the educts are to be_ conbined, |let alone the fact that
a particularly low content of residual C)?'Qani c 30 materials, such as
phenol s and bi spheno)s, in waste water nmay be achi eved by specially

adj usted proportions and circulating conditions. Le A 34 952-US - 3-
Starting fromDE-A 42 27 372 the object is therefore to provide a process
for producing high-quality products at the sane tinme as a | ow content of
organi c ma- Seriieg $rdm DB 4237 87haberobjevt Ss Mesrefores to Pasdide pr prasesst farhe

I nvention It has now, surprisingly been found that yery high-gquali.t

pol ycar bonat B{Odh‘élélgd?lé}éfq%htytpﬁ%‘i‘-‘)?@l 4‘&5&@%3 P %X‘B"’ W“?ﬂteoﬁ‘é‘igﬁ’?lﬁéva'
phenolic OH Fl{n%‘l’som(iﬁg{u/%}%waite? obtained in a 10 continuous process, the
ptocess resulting in only 1 ow concentration of residual organic materials
(residusl phenols) in its waste water . In the process, a circulating
reactor and at |east one tubular reactor that is connected downstream

t hereof are DRegtailedDeserptionmnf the g8ent . Al so critical are the specified
rati o of added starting conponents to the

reaction conditions and the
guantity of circulated reaction emulsion. is A circulating reactor includes

a circul ati ngt RR9Rw W 1§ BéerClongdthat vérg higheyuaBeGiolarboaie] Mireddbyheat
exchanger and a residence gnk. The resiéggn(:gleﬂ t ank iswgrqui pped with neans

for conti nuotls yalepmsss ipflexpand byothe tamminghpheniotin OH Fleup certdntats Pudimdsinfaor t he
or gani g phase_aad e, aqueoys phase ALGsS) WAy 6t KERL e Sokdmge tank
organic materials (residual phenols) in its waste water . In the process, a circulating
reactor and at least one tubular reactor that is connected downstream thereof are used
as reactor arrangement. Also critical are the specified reaction conditions and the

ratio of added starting components o the quantity of circulated reaction emulsion.

15
A circulating reactor includes a circulating loop, a pump for circulating the reaction
emulsion, a heat exchanger and a residence tank. The residence tank is equipped with
means for continuous removal of part of the emulsion . The feeding points for the
organic phase and the aqueous phase are situated between the residence tank and the
20 pump. In embodiments where an optional mixer is used, these feeding points may be

at the mixer.

The "circulating reactor” is also shown schematically for the purpose of better

understanding;



20 purp. | nlephddidsUS where an-optional nixer is used, these feeding
points may be at the m xer. The "circulating reactor" is also shown
schematically for the purpose of better understanding: Le A 34 952-1JS -4
Residencc -- tan k Alkalillye To Tubular reacto Heat- organi c Phasc,
exchanger M xer containi ng Phosgent r 1%mnional) Aqueous Phase,
containing Bisphcnol A and Alkali Al kali/lye Punp The tubular reactor
i ncl udes m xing and residence zones and i-s connected down- stream of the
resi dence tank. 5 A key feature of the inventive process is the relative
purity of the waste water: The water is characterized in that it contains
only |l ow concentration of residual organic materials (residual phenols).
10 The process is an inprovenent of the well know two-phase interface
process where
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tank

A 4
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The tubular reactor includes mixing and residence zones and is connected down-

stream of the residence tank.
5 A key feature of the inventive process is the relative purity of the waste water:

The water is characterized in that it contains only Jow concentration of residual

organic materials (residual phenols).

10 The process is an improvement of the well know two-phase interface process where

polycarbonate is prepared from diphenols, phosgene, chain terminators, catalyst and



polycarbonaikﬁlﬁﬁﬁéﬁﬁdﬁﬁed from di-phenol s, phosgene, chain term nators,
catal yst and Le A 34 952-US -5- optionally branching agents in a m xture of
aqueous/ al kal i ne phase and organic solvent phase. The process entails (a)
introducing into the circulating |loop of _a circulating reactor that
additionally 5 contains, in seqguence a” P ési dence t ank , an optional m xer,
a punp, and a heat exchanger, through at |east one point downstream from
the residence tank and up streamfromsaid punp, (i) an organi c phase that
contains a sgiticRally fRinddalyy egenboiaemangre d0aqlrosgsiRalirnphdst i dndavrgaiveous
phase that contains an aqueous |ye solution, a dihydroxy conpound and an
optional nonsypvemphastsThepiogeshentilenul si on, wherein the tenperature

t hroughout the reactor is lower than 60, preferably 55C to 25C, and
wherein residence tine of the enulsion in the circulating reactor is at
least 2, pr .e@ r ablp¥ro@udiflg 1o T Bt ERarRdobiPds § SHBMERHE fhaB DAL adBeomaYCe
tank a porti of the en%IS|on and punping said 20 portion into at [least
one tulful ar react contgigsiiipgeshente hreaidehw@asik oaveoptionalngixey arpamgndndis hk#ast

one residence zone and subjecting said portion to total residence tinme of
2 to 40 pref er abl §XCRapger T‘?’ﬁgh@f %Qs“i%ei’ﬂ’é“ Pﬁ‘ﬁﬁﬂt@@nrf?éﬁf}t?rrfs‘ﬁwcﬁﬁ“’g‘ﬁéd

provi sos that 25 a'%iﬁi ich the total amount of aqueous and
\(18 %?%ga@e ﬂh?l’)

organi ¢ phases is relate to the flow rate of the
enul sion as 1:3 to 1:12 preferably 1:3 to 1:10 and that 30 (bb) the rate
of renmoval of the portion in (b) corresponds to said rate of

(15) an organic phase that contains a solvenl for polycarbonate and

10 phosgene and

(i)  an aqueous phase that contains an aqueous lye solution, a dihydroxy

compound and an optional monophenol

15 to form an emulsion, wherein the temperature throughout the reactor is lower
than 60, preferably 55°C to 25°C, and wherein residence time of the emulsion

in the circulating reactor is at least 2, preferably 2 to 15 minutes and

(b)  removing from the residence tank a portion of the emulsion and pumping said
20 portion into at least one tubular reactor equipped with at Jeast one mixing
zone and at least one residence zone and subjecting said portion to total

residence time of 2 to 40 preferably 2 to 30 minutes in the tubular reactor,

with the provisos that

25
(aa) the rate at which the total amount of aqueous and organic phases is
introduced in (i) relate to the flow rate of the emulsion as 1:3 to 1:12
preferably 1:3 to [:10 and that
30 (bb)  the rate of removal of the portion in (b) corresponds to said rate of

introduction, and that



introduction%iﬁhéiggéégie A 34 952-US ,6, (cc) the nolar anmount of
phosgene introduced to the reaction relates to the theoretical anount that
is needed for the reaction of phosgene wi-th dihydroxy conpounds and with

t he optional nonophenols as 1.12/1 to 5:1.22/1, preferably 1.14/1 to 1. 20,
and that (dd) lye in an anobunt of 15 to"4,"0 preferably 20 to 35 percent
relative to the total weight of |ye used in the process according to dd)
and ee) is introduced into the circulating |l oop, and that 10 (ee) lye in
an amount of 85 to 60 , preferably 80 to 65 percent relative to the total
wei ght of lye used in the process according to dd) and ce) is introduced
into said portion(esd tthe malar emownt efpliosyene inedudet)to tntspttinmotelatsiy 49 the

term nator is optionally added int id portipn,, and.tha cat.al yst
i s added to the said pﬁ??egﬁa’g?’i’e‘r‘nqr@i‘&éﬁ&‘i"dtf%éh%ifeaf”?% °§@518%P%f‘”é bly 1
to 15 mnutes of said PMVAER cofhpbi§istanl WHa (hE ARl Buhdaginstyr 5 and
"upstreant are al ways takygn o} an isn the1 flo d(‘lgﬂr%eg!tolﬁo%h of%é : em?l si on
i nside fhe circul ati ng 1r224L ipoafenablyt lh/ bteek 2hitand tt ext . The content of the

phenol i c conponent of the untreated waste water of the reaction is 25 |ess
than 100 ppm preferably I ess than 50 ppm particularly preferably |ess

o an aronati c radide SRR i she Qo prler b L b oot kB AN 5,
aromatic nuclei, may beotalhsight of lye used in the process according to dd) and ec) is
introduéed into the cireulating loop, and that
10
(ee) lye in an amount of 85 to 60 , preferably 80 to 65 percent relative to
the total weight of lye used in the process according to dd) and ee) is

introduced into said portioh of the emulsion, and that

15 (ffj  monophenol chain terminator is optionally added into said portion,

and that

(gg) catalyst is added to the s';ﬁd portion after residence time of 1 to 20,
preferably 1 to 15 minutes of said portion in the tubular reactor.
20
“"Downstream" and "upstream"” are always taken to mean in the flow direction of the

emulsion inside the circulating reactor in the present context.

The content of the phenolic component of the untreated waste water of the reaction is
25 less than 100 ppm, preferably less than 50 ppm, particularly preferably less than
20 ppm. ’

Suitable diphenols are those of formula HO-Z-OH, in which Z is an aromatic radica)
with 6 to 45 C atoms, which may contair:x one or more aromatic nuclei, may be substi-
30 tuted and may contain aliphatic radicals or cycloaliphatic radicals or heteroatoms as

bridging elements,



30 toted anflea34 852418 n aliphatic radicals or cyc]oaliphatic radicals or
heteroatons as bridging elenments. Le A 34 952-US -7- Exanples are

di hydr oxydi phenyl s, bis-(hydroxyphenyl)-al kanes 5

bi s- (hydr oxyphenyl ) - cycl oal kanes bi s- (hydr oxyphenyl) - sul phi des

bi s- (hydr oxyphenyl) -ethers and the conﬂBUnds t hereof, which are al kyl ated
and hal ogenated in the nucleus. 10 These and ot her suitable diphenols are
described, for exanple, in US-PS 3 028 365, 4 982 014, 2 999 835, 3 148
172, 3 275 601, 2 991 273, 3 271 367, 3 062 781, 2 970 131 and 2 999 846,
in DE-A 15 70-703, 20 63 050, 20 63 052, 22 11 956, the French patent
speci fi cat i @xatfpbes=t8 and in DE-A 38 33 953, |5 Preferred diphenols are:

2, 2- bi s- (4- hydr oxyphenyl ) - propane (Bi sphenol -A) and
1,1-bis-(4-H§@W@W@@H@W§Y » 3,3,5-trimethyl -cycl ohexane (TMC- bi sphenol). 20
It is enphasi.zed .here t process according to the invention nmay be
used for i?%ﬁ%@%fﬂ%‘ f%k%%%ls.lr1the process according to the

i nvent ison t hgs-giyal hény@y-&clsliginen aqueous al kal ine sol ution, the
concentration of diphenols being 10 to 20 % preferably 12.5 to 17.5 % 25

t he quanti t yisfhydlkésiphemydl-s19phidd to 3.0 nol |ye per noi bisphenol and being

dependent r}s_t(ﬁ‘y%r&oy'pﬁgﬁy'ﬂ-é m_%f t he bi sphenol used.

and the compounds thereof, which are alks;lated and halogenated in the nucleus.

10
These and other suitable diphenols are described, for example, in US-PS 3 028 365,
4982 014, 2 999 835, 3 148 172, 3 275 601, 2 991 273, 3 271 367, 3 062 781,
2970131 and 2 999 846, in DE-A 15 70 703, 20 63 050, 20 63 052, 22 11 956, the
French patent specification 1 561 518 and in DE-A 38 33 953.

15
Preferred diphenols are:
2,2-bis-(4-hydroxyphenyl)-propane (Bisphenol-A) and 1,1-bis-(4-hydroxyphenyl)-
3,3,5-trimethyl-cyclohexane (TMC-bisphenol).

20 It is emphasized here that the process according to the invention may be used for

virtually all diphenols.

Tn the process according to the invention the diphenols are used in aqueous alkaline
solution, the concentration of diphenols being 10 to 20 %, preferably 12.5 to 17.5 %,

25 the quantity of alkali being 1.0 to 3.0 mol lye per mol bisphenol and being dependent
on the solubility of the bisphenol used.

The phosgene is used in organic solvents in a concentration of 7 to 16 %, preferably £
o0 9.5 %.
30



The phosgenel—'i-éfm organic solvents in a concentration of 7 to 10 %
preferably 8 t09.5% 30 Le A 34 952-US Suitable chain terminators and
brancl ung' , agents are known. Exanples of suitable chain termnators are

di sclosed in DE-A 38 33 953, Preferred chain termnators are phenol,

cunyl phenol , isooctyl ph'enol, para-tert.-butyl phenol. The chain term nators
may be added neat or in various concentrations as a solution in organic
solvents. 5 Preferred branching agents are trisphenols and tetraphenol s and
3, 3- bi s- ( 3- nBhimble 4haihytemunstptsemd Hragelingagenss aicHsmdmoi Aixemplesrd fyitablehi ng

B or gan & SeNveITTNAIS SERIAGHOMINGE e S ap ROl ST B PSESF R AY B 581 do.
solution are_used as | hinSafaktn 1 0 be
used. AqueougHe&?gi ﬂ%?’ﬁgj(%nggpgeoc@ 'utllé? S Bl?de @%@YT%?%#&%&H&% on of

the NaCH i n 429 bR @HESH eab BfinUAY bYomstiationndsul sobnjondn begpndivent. t hat  of
comercially avail able |lyes, in other words between 20 and 60 %
preferably between 30 and 50 % nost particularly preferred is sodium 15

hydr oxi de sol ution, obtai,ned directly.fromt anal gam ar, i I agm py 0Cess
of the chl oh‘#@'—"%ﬂ Rzpehipg é%"tnfso’l‘@%‘i”%’hﬁ?‘ﬁ%%@%ﬂ?ﬁ?ﬁggﬁa&ﬂkﬁgﬁt 532 %
respectively a t_@&,e%_ I 1eTRO braeith @ olge@t e magledd bO af®AN W . %
unl ess expli lgyﬁo%y;gﬁgflgg ot ’grd\?\}n”rggﬁn% ?n p?i nci.%I reg? any 2at al ys'?s known
for produci ngegieir yc varbns abeenbytistisas hwolufibmgeorgame eolierd® process, such as

tert.am nes, may be used as catalysts. N-ethyl-piperidine and
triethylainine are preferred. 25 The organi c phase contai ns solvents or a

sol venjgm xt @Bﬁiuﬁ‘\@il'ﬁ'ﬁroﬂd%séﬂlﬂtﬁﬁ\ BPh¥assium hydroxide solution are used as lye, and

alkaline-earth lyes may optionally also be used. Aqueous sodium hydroxide solution
is preferred. The concentration of the NaOH in the aqueous sodium hydroxide
solution corresponds to that of commercially available lyes, in other words between
20 and 60 %, preferably between 30 and 50 %, most particularly preferred is sodium
15 hydroxide solution obtained directly from the amalgam or diaphragm process of the

chlorine-alkali electrolysis at concentrations of about 50 or 32 % respectively.

All percentages in the present context are taken to mean wt.% unless explicitly stated

otherwise.

20
In principle, any catalysts known for producing polycarbonates by the two-phase
interface process, such as tert.amines, may be used as catalysts. N-ethyl-piperidine
and triethylamine are preferred. |

25 The organic phase contains solvents or a solvent mixture which dissolves poly-

carbonate. Suitable solvents are any known solvents which are capable of dissolving
the polycarbonate to at least 5 wi.% at temperatures of about 20°C, and mixtures

thereof.



car bonat e. Sﬁﬁﬁa%igz%%ﬁbents are any known sol vents which are capabl e of

di ssolving the polycarbonate to at least 5 w.% at tenperatures of about
20C, and m xtures thereof. Le A 34 952-US -9- Methylene chloride, toluene,
nmonochl or obenzene are preferred, nethylege chloride and m xtures of

met hyl ene chl ori de and nonochl orobenzene in a ratio of 20:80 parts by

wei ght to 75:25 parts by weight being particularly preferred. 5 A pH

between 9 and 14, preferably between 9.5 and 13.0, isréq%dj ust)ﬁd trh[lou hout
the reacti oMethyiese chlosfi¢,goluene,imonaghlorabienzagg A Profereo. MAshY e g 0

di I t he di ph I is. int d t , . i
HERLR VTR NI S SRR O e T
b I : : i [ h
ORISR SR by o B tkndpl 1 002 1 0get

known manner to formany nolded articles, and additives, such as
stabilizers, nold-rel ease a(gents or flanme retardants, | ass

fill
fibers, SconvenpHoreaweem? end i hapsefseblicbehuespch? Bahafdsis Mtegg[‘%ﬁgéﬂg et or e
duri i ng,. 15 _The pal : i - o
SGcording Lo TEAOPnEBsd st R HLARRNETH I RLRPE: Bl oRROERRGol:

any nol ded ar {dlR8cq oR¥anthsReet thea it e fsfist Subsequentiynqided upsttcam of the
autonotive industry or in optical applications, optical and magnet o-

optical st or dget ersiamger 204 iKfasbsegnenslii addedymstreanof Siesubilar TeaviersoPRIPTBYY way
of exanmpl e byt W RO sRIHIM rermifhibt. "Y:
10
The polycarbonates may be processed in a known manner to form any molded
articles, and additives, such as stabilizers, mold-release agents or flame retardants,
fillers or glass fibers, conventional in thermoplastic polycarbonates, may be added
before or during processing.
15
The polycarbonates obtained by the process according to the invention may be used
industrially in a known manner as any molded articles or even sheets and films, for
example in the automnotive industry or in optical applications, optical and magneto-
optical storage media.
20
The following applications are mentioned by way of example but without being

limiting:

1. Safety screens, required, as is well known, in many areas of buildings, vehi-

25 cles and aeroplanes, and as helmet visors.
2. Producing foils, in particular ski foils.

3. Producing blown articles (see for example US patent 2,964,794), for example
30 1 to § gallon water bottles.



1. Safety sctefn393%H% red, as is well' known, in many areas of buildings,
vehi - 25 cles and aeropl anes, and as hel net visors. 2. Producing foils, in
particular ski foils. 3. Producing blown articles (see for exanple US
patent 2,964,794), for exanple 30 1 to 5 gallon water bottles. Le A 34
952-US , 10 4. Producing |ight-permeabt 0 panels, in particular holl ow
chanber panels, for exanple for covering buildings -such as rail way
stations, glass houses and lighting installations. 5 5. Producing optical

data nenorieg. 6. i fLd1-Grel | CAS r j [ . 7.
For produci ng' foalrigtgr"‘r':rigtlr glr alpgg?ésaggc dgr%lséirgpr%rlhga&? gﬁ%‘g??lllg%@%b&f% géjsFor
produci ng fil amentsampid for cescringeluildings escaliak aaibiayB sthtidis! glasg wnges H3- A 1
785 137). 9. As translucent plastics materials with a glass fiber content
for lighting 15 &ghiine@staleliqnsy poses (see for exanple DE-A 1 554 020). 10,
As translucent plastics materials, with a barium sul phate, titani um di oxide
and/ or zirconium oxi de content or organic polyneric acrylate rubbers (EP-A

634 4455 EP- A, 269 PeddtkideWptipi|tdtchadotidsght - per meabl e and |ight-scattering
20 nol ded parts. 11. For producing precision injection -nolded particles,

such as | ens holders. For this purpose polyearbonate with a glass fiber
o e B PP DA, 1 to 20 %0 sz
7. For producing foamed materials (see for example DE-B 1 031 507).
10 |
8. For producing filaments and wires (see for example DE-B 1137 167 and
DE-A 1785 137).

S. As translucent plastics materials with a glass fiber content for lighting

15 engineering purposes (see for example DE-A 1 554 020).

10.  As translucent plastics materials, with a barium sulphate, titanium dioxide
and/or zirconium oxide content or organic polymeric acrylate rubbers (EP-A
634 445, EP-A 269 324) for prolducing light-permeable and light-scaitering
20 molded parts.

11.  For producing precision injection molded particles, such as lens holders. For
this purpose polycarbonate with a glass fiber content, optionally additionally
containing about 1 to 10 wt.% MoS,, based on the total weight, is used.

25 '
12.  For producing optical apparatus components, in barticular lenses for photo-

cameras and film cameras (see for example DE-A 2 701 173).

13, As light transmission carmiers, in-particular as optical fiber cables (see for
30 example EP-A1 0 089 801).



12. For pr Mﬁ&ﬁ@&ﬁcal appar at us ‘conponents, in.particular |enses for
phot o- caneras and fil mcaneras (see for exanple DE-A 2 701 173). 13. As

| ight transmi ssion carriers, in particular as optical fiber cables (see for
30 exanple EP-Al 0 089 801). Le A 34 95@ US -11 14, As electric insulating
materials for electric conductors and f'orr connector casings and
connectors. 15. Production of nobile phone casings wth inproved resistance
to perfume, 5 aftershave and perspiration. 16. Network interface devices.
17. As carrjger nRé eldctis nfsalatiag dambhalp ol eemiduedidistors 40d ¥& ch@fector oduci ng
lights, for exanple headlights, as so-called head-lanps, |light scattering
di scs or inner |casiqgsandemneesorsnedi cal applications, for exanple
oxygenators, dialysers. 15 20. For foodstuff applications, such as
bottles, kitchenware and chocol ate nolds. 21. For applications in the

aut onoti ve ct e ' | S I ARG, such
as burrpers,l%gpt io%’r?g §°r"i %F?ﬁgﬂ?gpplr%éo asiﬂth%t\zt}?zgprzda}églrgﬁﬂgﬁc\?ﬁ %ﬂ&,&BS or

sui t alsl e rubber safiegghavE&amd paepitatioar ti cl es, such as sl al om pol es or ski boot
bi ndi ngs. 23. For household articles, such as kitchen sinks and |etterbox
casings. 25 24. For housings, such as distribution cabinets. 25. Casings

for electri fﬁ_t O%Mo'ﬂ?ﬂﬁérfﬂ:@%e%@é{ dryers.

_ 17.  As carrier materials for organic photoconductors.
10

18,  For producing lights, for example headlights, as so-called head-lamps, light
scattering discs or inner lenses.
19.  For medical applications, for example oxygenators, dialysers.
15
20.  For foodstuff applications, such as boitles, kitchenware and chocolate molds.
21.  For applications in the automotive sector, where contact with fuels and
Jubricants can occur, such as bumpers, optionally in the form of suitable
20 blends with ABS or suitable rubbers.
22. For sports articles, such as slalom poles or ski boot bindings.
23.  For houschold articles, such as kitchien sinks and letterbox casings.
25
24.  For housings, such as distribution cabinets.
25.  Casings for electric toothbrushes and hairdryers.
30 26.  Transparent washing machine portholes with improved resistance to the

washing solution,



30 26. TranspArdniiS2:H8hi ng machi ne porthol es with i,mproved resistance to
the washing solution. Le A 34 952-US -12 27. Safety gl asses, optical
cofrecting glasses. 28. Light coverings for kitchen appliances with

i nproved resistance to kitchen 5 vapour, in particular oil vapors. 29.
Packagi ng filns for pharnmaceuti cal pred@rations. 30. Chip boxes and chip
carriers. 10 31. For other applications,” such as barn doors or ani nal

cages. The follow ng exanples are intended to illustrate the present
invention without, however, limting it. thereto. 15 Exanples Exanple 1 20
24,000 kg/ h of an al kaline bisphenol A, solution containing 15 wt. % BPA and
2.1 nol sodilum h§afetyglabsess optidal correouting giadseBPA were i ntroduced into a
circulating reactor, via a T- section upstreamof the punp, along with

1, 848 kg/ h phosgene dissolved in 20,400 kg/h solvent consisting of 50 wt.%

cect)on. 2620, nieht v veriing fhy FARRA RN B R R Mo sl BhI R 0r o e

sol utimpn were adgpdr,angartioslar 6i00igops) M xture conveyed via a heat exchanger
and an unstirred storage container back to the punp, where the

above-nentioned streans of material were added.
29.  Packaging films for pharmaceutical preparations.

30.  Chip boxes and chip carriers.
10

31.  For other applications, such as barn doors or animal cages.

The following examples are intended to illustrate the present invention without,
however, limiting it thereto.

15
Examples

Example 1

20 24,000 kg/h of an alkaline bisphenol A:.solution containing 15 wt.% BPA and
2.1 mol sodium hydroxide solution per mol BPA were introduced into a circulating
reactor, via a T- section upstream of the pump, along with 1,848 kg/h phosgene
dissolved in 20,400 kg/h solvent consisting of SOI wt.% methylene chloride and

50 wt.% monochlorebenzene, via a further T- section,

25
To maintain the alkalinity of 360 kg/h of 32 % sodium hydroxide solution were
added and the reaction mixture conveyed via a heat exchanger and an unstirred
storage container back to the pump, where the above-mentioned streams of material
were added.

30

A circulated quantity of 286,000 kg/h (260 m*/h) was determined by measurement.



30 A ¢ircul deeM3498A2US y of 286,000 kg/h (260 nma/h) was determined by
measurenment. Le A 34952-US - 13, The tenperature was 36C. A portion of the
enul si on equivalent to the incomng raw materials was conveyed to 5 a
further punp upstream of the adding poinés for BPA and phosgene fromthe
resi dence tank and was punped through alfobul ar reactor. 1,050 kg/ h sodi um
hydr oxi de solution (32 w.9% and 134 kg/b p-tert.-butyl phenol, dissolved in
536 kg solvent m xture, were added to this stream After a residence tine
of 10 mn 18 kg/h N-ethylpiperidine in the formof a 4.8 %solution in a
solvent m xture (50 parts 10 nmet hyl ene chloride and 50 parts

monochl or obdnzaeaaperariewasidérC.and t he enul sion punped through a further
tubul ar reactor by a further punp. After a residence tinme of a further 10
mn the enul sion was separated in a separating vessel and the

pol ycar bonat g_s Gk l n sses,
for exanple ‘%9 %gﬁtorfq? \éﬁﬁgloqﬂ%éﬁglo toet gﬁxﬂéﬁﬁv ]?'lxtgﬁ @a%sgéﬁ‘é n‘?(r&gt ed in
evapor gt i on ARiriifer §iehy Lp&eshl @Mthd @&d:dglqiouﬁplfmeamo BndphessRpe Ifednh he
extruder. 20 The foll ow ng were neasured in the aqueous phase fromthe

separ ati ng vesdeice tamstand BRamEped=thiay gh pintrridanatastor.c 496 nke/h rsodhgani c
h ** 0.,25 * total BPA h b

pect r oscopy iR HGsAfib (7 o) e R FeERT ek e % i 326 ke

perkin- £ MersohREF hfiAR, Yerd E&cw is GRS MrtePh rldifend ARRIST 10HARA it  he

separating vesse determned by titration by the Karl Fi scher process,
Le A 34 952-Nsthylpiperidine in the form of a 4.8 % solution in a solvent mixture (50 parts

10 methylene chloride and 50 parts monochlorobenzene) were added and the emulsion

pumped through a further tubular reactor by a further pump.

After a residence time of a further 10 min the emulsion was separated in a separating
vessel and the polycarbonate solution washed free of electrolytes by known

15 processes, for example by centrifuging.

The polycarbonate solution was concentrated in evaporation units and freed from

residual solvent on an evaporation extruder.

20 The following were measured in the aqueons phase from the separating vessel:
Total BPA/PHE* =10 ppm

The water content in organic phase** was 0.25 %

total free BPA and phenols, measured by UV spectroscopy of the aqueous
25 phase at 294 nm, for example in a Perkin-Elmer spectrometer
dok the water content of the organic phase from the separating vessel was

determined by titration by the Karl Fischer process,



14: The fo%&%‘rﬁyti cal data was determ ned on the polycarbonate
granules: Yl = 1.35* rel eta = 1.195** phenolic OR = 85 ppnm "** 5 *
measured to ASTM E 313 ** neasured to |1SO 1628/ 4 *** neasured by WV
spectroscopy at 546 rim after col our rqu;’t_i on of the termnal phenolic
groups with Ti Cl4 10 Exanple 2 27,000 kg/h of an al kaline bisphenol A
solution containing 15 wt.% BPA and 2.1 nol sodi um hydroxi de sol ution per
mol BPA were introduced into a circulating 15 reactor consisting of heat
exchanger wiThe followingmmalyfcal slata wasadetermined eaitheopolygsehangtergranules: punp, al ong
with 2,090 ﬁéh phosgene di sgﬁj ved in 24,300 kg/h solvent consisting of 50
wt . % et hyl chlori e and- wt . % nonochl or obenzene, via a further T-
section. 20 rzpetgﬂi ntain the pdeal inity, 460 kg/h 32 % sodi um hydroxi de
solution were added and the reaction m xture conveyed via a heat exchanger
and an unst ighegéllid @8 dence g5ypm**ack to the punp, where the
above-nentioned streans of material were added. A circulated quantity of,
297,000 kg/h (270 nB/h) was determ ned by measurement. 25 The tenperature
was 38C. A portion of the -S4 equi valent to the incomng raw material s
was conveyegpto Igezfsmetdﬁgfl\Wﬁgstream'of t he addi ng points for BPA and

phosgene from t hemeasured to ISO 1628/4

*#**  measured by UV spectroscopy at 546 nm afler colour reaction of the terminal

phenolic groups with TiCly

10
Example 2
27,000 kg/h of an alkaline bisphenol A solution containing 15 wt.% BPA and
2.1 mo) sodium hydroxide solution per mol BPA were introduced into a circulating
15 reactor consisting of heat exchanger with circulating loop via a T- section upstream

of a pump, along with 2,090 kg/h phosgene dissolved in 24,300 kg/h solvent
consisting of 50 wt.% methylene chloride and 50 wt.% monochlorobenzene, via a
further T- section.

20 To maintain the alkalinity, 460 kg/h 32 % sodium hydroxide solution were added and
the reaction mixture conveyed via a heat exchanger and an unstirred residence tank

back to the pump, where the above-mentioned streams of material were added.

A circulated quantity of 297,000 kg/h (270 m*/h) was determined by measurement.

25
The temperature was 38°C,
A portion of the emulsion equivalent to the incoming raw materials was conveyed to
a further pump upstream of the adding points for BPA and phosgene from the
30 residence tank and was pumped through a tubular reactor. 1,120 kg/h sodium

hydroxide solution (32 wt.%) and 151 kg/h p-tert.-butylphenol, dissolved in 604 kg



30 re§idenceL$g%¥L%%%u§as punped t hrough a tubular reactor. 1,120 kg/h

sodi um hydroxi de solution (32 wt.% and 151 kg/h p-tert.-butyl phenol,

di ssolved in 604 kg Le A 34 952-US -15 solvent mxture, were added to this
stream After a residence tine of 9 mn 23 kg/h N-ethylpiperidine in the
formof a 5.3 %solution in a solvent m Xture (50 parts nethylene chloride
and 50 parts nonochl orobenzene) were added and the emul sion punped through

a further tubular reactor by a further punp. 5 After a residence tine of a
further 9 ni solvérs reixtire] werevadded tpthisatteedmi Aftar 8 apridence tigie afdsman 23 kght he

I b | ution. hed f el . by, k , f
el e by cOhEVIRSPRERE TOGPHETBAI 3 I SRS e i b amanR ShTPafeq | n
evaporati on WihSehibrdChdl 88 pldbnd BRidbiAbethianhIRA A §Y BAGKRN 0N

extruder. The ow ng were nmeasured I n the aqueous phase fromthe

separating v kd thrBRA Phirth2Pubpiar acthiey svitrter monp.ent i n the organic
phase was 0.21 % The foll owi ng anal ytical data were determ ned on the
pol ycarbonate granules: Yl = 1.38 rel eta = 1.197 20 phenolic OH = 70 ppm

Exanmpl e 3 35,000 ka/.h of kal j i | ' 0] 5
ot 50 moa and AlSS a3Skide @Rs A RlF s IHRARE BRlys(on Pl b RS AR bl ithe
introduced i REQeR #midl @Y PbiyasbohRACIoRItON ashel- f2ECH RIectBBAdse By lefovine

punp, along with 2,730 kg/h phosgene dissolved in 29,750 kg/h sol vent
consi sting ofpr&@sses, b exavhple bpeenshfogmigde and

10 The polycarbonate solution was concentrated in evaporation units and liberated from

residual solvent on an evaporation extruder.
The following were measured in the aqueous phase from the separating vessel:
BPA/PHE = 20 ppm '

15 The water content in the organic phase was 0.21 %

The following analytical data were determined on the polycarbonate granules:

Y1 = 1.38

rel eta = 1.197
20 phenolic OH = 70 ppm

Example 3

35,000 kg/h of an alkaline bisphenol A solution containing 15 wt.% BPA and
25 2.1 mol sodium hydroxide solution per mol BPA were introduced into a circulating
reactor via a T- section upstream of the pump, along with 2,730 kg/h phosgene
dissolved in 29,750 kg/h solvent consisting of 50 wt.% mcthylene chloride and

50 wt.% monochiorobenzene, via a furither T- section.

30 To maintain the alkalinity, 520 kg/h 32 % sodium hydroxide solution were added and

the reaction mixture conveyed via a heat exchanger and an unstirred storage



50 mﬁ:@bnnno%%ﬁ%?%%%%géne, via a furthher T. section. 30 To namintain the

al kalinity, 520 kg/h 32 % sodi um hydroxi de sol uti on were added and the
reaction m xture conveyed via a heat exch?nger and an unstirred storage Le
A 34 952-US -1~ container back to the ppyp, where t he above-nenti oned
streans of material were added. A circulated quantity of 286,000 kg/h (260
nB8/ h) was determ ned by neasurenent. 5 The tenperature was 38C. A portion
of the enul sion equivalent to the incomng raw nmaterials was conveyed to a
further punpcompsinerhackofo theepiuediWiterp tienthoveorentipped sipapsoigaawriel WRset he
storage 10 cgﬁ%ﬁiner and was punped through a tubular reactor. 1,540 kg/h
sodi um hydr o# ‘solution (32 w.% and 193 kg/h p-tert. butyl phenol,

di ssolved in 772 kg solvent mxture, were added to this stream After a
residence time of 7 min 28 kg/h N ethylpiperidine in the formof a 5. 1%
solution in @ sigduleed quinkitys£26WOp@N @60 et wias detenhined byl excasiterbentpar t s
nonochl or obenzene) were added and the enul sion 15 punped through a further
tubul arSreactor by a further punp. After a residence time of a further 7

m n the enul si,on_was _separ in a separating vessel and the
pol ycar bonat ihgé?lﬂﬁ%ﬁ“g&g%%glf ree of electrolytes by known processes,
for exanple by centrifuging. 20 The pol ycarbonate sol uti on was
concezitrated in evaporation units and freed from residual solvent on an
evapor at i on éxpeuigarof ithentisioneghivglenkiodinbremingraprmatonalagize cosveybdise from
the separati rzliqtm\'/tﬁesrsp%lmp upzs ezl?nﬁ%lf IchlgEad]dglgpp%Eplts for BPA and phosgene from the storage
10 container and was pumped through a tubular reactor. 1,540 kg/h sodium hydroxide
solution (32 wt.%) and 193 kg/h p-tert.-butylphenol, dissolved in 772 kg solvent
mixture, were added to this stream. After a residence time of 7 min 28 kg/h N-
ethylpiperidine in the form of a 5.1% solution in a solvent mixture (50 parts
methylene chloride and 50 parts monochlorobenzene) were added and the emulsion

15 pumped through a further tubular reactor by a further pump.

After a residence time of a further 7 min the emulsion was separated in a separating
vessel and the polycarbonate solution washed free of electrolytes by known
processes, for example by centrifuging.

20 |
The polycarbonate solution was concex;ltrated in evaporation units and freed from

residual solvent on an evaporation extruder.,
The following were measured in the agueous phase from the separating vessel:
25 BPA/PHE = 15 ppm

The water content in the organic phase was 0.19 %

The following analytical data were determined on the polycarbonate granules:

Y1 = 1.35
30 rel eta = 1.196
phenolic OH = 80 ppm



The wat er co%ﬁ%ﬁgﬁﬁﬁlgﬁ% organi ¢ phase was 0.19 % The foll owi ng anal yti cal
data were determ ned on the polycarbonate granules: Yl = 1.35 30 rel eta
1.196 phenolic OH = 80 ppmLe A 34952-US -17- Exanple 4 35,000 kWh of an
al kal i ne bi sphenol A solution containing 45 wt.%BPA and 5 2.1 nol sodium
hydr oxi de sol uti on per nol BPA were introduced into a circulating reactor
via a T- section upstream of the punp, along with 2,730 kg/ h phosgene

di ssolved in 29,750 kg/ h solvent consisting of 50 wt. % et hyl ene chl ori de
and 50 wt.% nonochl or obenzene, via a further T- section. 10 To maintain

t he aIkaIinité, 520 kg/h' 32 % sodi um hydroxi de sol uti on were added and
the reaction conveyed via a heat exchanger and an unstirred
residence tank back to the punp, where the above-nentioned streans of
material were added. A circulated quantity of 660,000 kg/h (600 nB/h) was
det er mi ned by33186® kigieftan alkSlinkhbisplempk Aatolndonasntafifhg Aspat.td ®Pofand he
emul si on equivalent to the incomng raw materials was conveyed to a

further Sunp Apswolegdiugs hydrexidasplaionpenmel B8A BeA inmelushd ife mecirculshing he

t 20 t aj d dt h a tubul t . 540 kg/ h
S0l am hyér oAeEOE OF A Bneee8n RPvom, f e F0mB, plope vdin 2750 o imbngsene <
di ssol ved i n Fidgdikdl ﬁplz\yggb klﬁﬁ ﬁfx%ﬁb cRistngdsesh We.o hﬁe&hgaﬂaeemoﬁéé gy a

residence time of 7 mn ethyl piperidine in the Tormof a 5.1 %

sol ution in a5&wkt.Vemonnéblenabenzen® vipen fistherBtsepliaanme chl ori de and 50 parts
nonoehl or obenzene) were added and the emul si on

10 To maintain the alkalinity, 520 kg/h 32 % sodium hydroxide solution were added and
the reaction mixture conveyed via a heat exchanger and an unstirred residence tank

back to the pump, where the above-mentioned streams of material were added.

A circulated quantity of 660,000 kg/h (600 m*/h) was determined by measurement.

15
The temperature was 38°C.
A portion of the emulsion equivalent to the incoming raw materials was conveyed to
a further pump upstream of the adding points for BPA and phosgene from the storage
20 container and was pumped through a tubular reactor. 1,540 kg/h sodium hydroxide

solution (32 wt.%) and 193 kg/h p-tert.-butylphenol, dissolved in 772 kg solvent
mixture, were added to this stream. After a residence time of 7 min 28 kg/h N-
ethylpiperidine in the form of a 5.1 % solution in a solvent mixture (50 parts
methylene chloride and 50 parts monochlorobenzene) were added and the emulsion

25 pumped through a further tubular reactor by a further pump.

After a residence time of a further 7 min the emulsion was separated in a separating
vessel and the polycarbonate solution washed free of electrolytes by known proc-
esses, for example by the centrifuging.

30



25 punped t hkaAR4 B2%UBt her tubul ar reactor by a further punp. After a
residence tine of a further 7 mn the enul sion was separated in a
separating vessel and the poiycarbonate sol ution washed free of

el ectrolytes by known proc- esses, for exanple by the centrifuging. 30
LeA34952- US - 18- The pol ycarbonate sol uti®tn was concentrated in evaporation
units and freed from residual solvent on an evaporation extruder. The

foll owi ng were neasured in the aqueous phase fromthe separating vessel: 5
BPA/ PHE = 10’1‘{?9 @W&M&ﬁa@rsaﬁ%ﬁaﬂg tdhcbiten € Fasvapopion animsind. Ré&d%idne

foll ow ng anal yti cal data were determ ned on the pol ycarbonate granul es:

Yl = 1.40 1Oresiluabtcdvent d94n epipomiionextrter. 85 ppm Conpari son exanple 1 15
The proportions of BPA, phosgene and NaOH correspond to those in DE-A 4
227 372 in which nothing is disclosed regarding circulating rates. As
described in j % /' h NaCH
32% wer e nongxgg(gnglﬁH%gR ﬁrgegﬁ?%dﬁﬁgl%f{]qa%;@? é)ﬁ}rlﬁé}lﬁ?ﬁ %ﬁaswf{q é%%la%F é’{% 050 kg/h,
975 kg/H 20BEAPHB2 % wer e=now a0igee downstream of the circul ating reactor
to the renmoved portion of the enul sion before entering the tubular reactor.
I nstead of 1Thasvatgy/cantephisdherganie phars wag/0Gér e added. In addition, the
circulated quantity was 110,000 kg/h (100 rn3/h) instead of 25 286,000
kg/ h (260 nB/h).

The following analytical data were determined on the polycarbonate granules:

YI = 1.40
10 rel eta = 1.194
phenolic OH = 85 ppm

Comparison example 1

15 The proportions of BPA, phosgene and NaOH cormrespond to those in DE-A

4 227 372 in which nothing is disclosed regarding circulating rates,

As described in Example 1 but, instead of 360 kg/h NaOH 32 %, 435 kg/h NaOH
32% were now added into the circulating reactor and, instead of 1,050 kg/h, 975 kg/h
20 NaOH 32 % were now added downstream of the circulating reactor to the removed

portion of the emulsion before entering the tubular reactor. Instead of 1,848 kg/h
phosgene, 1,900 kg/h were added.

In addition, the circulated quantity was 110,000 kg/h (100 m’/h) instead of
25 286,000 kg/h (260 ' /h).

Therefore neither the ratio between the flow rate of the emulsion and the added
amounts of raw materials nor the ratio between BPA and Phosgene correspond to the
claimed process.

30



Ther ef ore nditAdd 3BeUSati o between 'the flow rate of the enul sion and the
added anounts of raw nmaterials nor the rati o between BPA and Phosgene
correspond to the clained process. 30 Le A 34 952-US -19- The foll ow ng

were neasured in the aqueous phase fromthe separating vessel: BPAJPHE =
210 ppm The water content in the organi-d9phase was 1.2 %5 The fol | owi ng
anal ytical data were determ ned on the polycarbonate granules: Yl = 1.9

rel eta = L190 phenolic OH = 170 ppm 10 Conpari son exanple 2 As descri bed

now adaed 1| v RSV EF aitented e dal B priGe Sor iR sp B Yk 500

kg/ h NaOH 323ParHE now added d@M)@Efneam of the circulating reactor to the
15 renoved portion of the emnul sion before entering the tubular .reactor.
Ther ef or e t hehegwater sonient imthsforgaminerhasg@ps H8és not correspond the cl ai ned
process. The follow ng were neasured fromthe-separating vessel in the
aqueous phase: 20 BPA/PHE 150 ppm The water content in the organi c phase

was 1.5 % Thend oo haffiRbdalORbre dicAmied 8n @&tlfalgyéa%ﬂa@ riduges:
pol ycar bonat% granul es: 7Yl = 1.18 25 rel eta 1.19 phenolmc OH 160 pptn
= 9
rel eta = 1,190
phenolic OH = 170 ppm

10 Comparison example 2

As described in Example 1 but, instead of 360 kg/h NaOH 32 %, 910 kg/h NaOH
32 % were now added into the circulating reactor and, instead of 1,050 kg/h,
500 kg/h NaOH 32 % were now added downstream of the circulating reactor to the

15 removed portion of the emulsion before entering the tubular reactor.
Therefore the distribution of added NaOH does not correspond the claimed process.

The following were measured from thé'separating vessel in the aqueous phase:
20 BPA/FHE = 150 ppm

The water content in the organic phase was 1.5 %

The following analytical data were determined on the polycarbonate granules:
Y1 = 1.8

25 rel eta = 1.193
phenolic OH = 160 ppim



Le A-34 952-L5A‘-_33315kg§par'i son exanple As described in Exanple | but the
circulated quantity was 825,000 kg/h (750 nB/h) 5 here instead of 286, 000
kg/h (260 nB/1i), the sodi um hydroxide solution was distrib- uted equally
as in conparison exanple 1. Therefore t rati o between the flow rate of
the emul sion and the added anounts of T4W materials does not correspond to
the clai ned process. 10 The foll owi ng were neasured fromthe separating
vessel in the aqueous phase: BPA/PHE 120 ppm The water content in the
organi ¢ phase was 1.8 % 15 The followi ng anal ytical data were determ ned on
t he polycarbonate granules: Yl = 1.8 rel eta 1.191 phenolic OH 140 ppm
20 Conpar i soiCompanidon exavapleidscri bed in Exanple 1, but only 1,720 kg/h
phosgene were added. Therefore the ratio between BPA and Phosgene does not
correspond to the clainmed 25 process. The followi ng were neasured JI';Krpomthe
separating Vess EL s ﬁg,?@ culaRd Ry Aed2 FE3000he/mersermyignt ent
in the organ?gs pﬁ%ﬂé%dvxlgga 2. %%é’ghﬁtle%/ﬁulﬁ %%é -21- ] o )

5 here instead of 286,000 kg/h (260 m*/h), the sodium hydroxide solution was distrib-

uted equally as in comparison example 1.

Therefore the ratio between the flow rate of the emulsion and the added amounts of

raw materials does not correspond to the claimed process.

10
The following were measured ffom the separating vesse] in the aqueous phase:
BPA/PHE = 120 ppm
The water content in the organic phase was 1.8 %

15 The following analytical data were determined on the polycarbonate granules:
Y1 = 1.8
rel eta = 1.191
phenolic OH = 140 ppm

20 Comparison example 4

As described in Example 1, but only 1,720 kg/h phosgene were added.

Therefore the ratio between BPA and Phosgene does not correspond to the claimed

25 process.

The following were measured from the separating vessel in the aqueous phase;
BPA/PHE = 750 ppm
The water content in the organic phase was 2.5 %

30



The fol | owi ngeh3f 98248 data were deternined on the pol ycarbonat e
granules: Y1 2.1 rel eta 1,189 phenolic OH = 340 ppm 5 Fromthese
expérinmental results it is to be taken, that only the specific conbination
of conditions according to the clained péﬁcess | ead to the surprising
result of low content of phenolic conmpdofinds in the untreated waste water.
Therefore the claimed process is clearly new and inventive. Le A 34 952-US
-22- Clainms 1. A continuous process for producing pol ycarbonate conpri sing
5 (a) introduygeeiléwing dnhigtied] datalvadrt Beleinsingd & the pelycaibadie p@ntleact or t hat
additionally contains, in sequence a residence tank , an optional mxer, a
punp, and a R8at exchanger, throdgh at | east one point downstream fromthe
resi dence tank and-up stream fr aid punp, 10 (i) an organic phase that
contains a sdfh&at for polyéhrboﬁgbé and phosgene and (ii) an aqueous
phase that c i aquequs | ution, a dihydroxy conpound and an
opt i onal nnnggﬁﬂ$gfo%g to fornlaﬁgg sion, wherein the tenperature

t hroughgut the reactor is |ower than 60C and wherein residence tinme of the
emul sion in the circulating reactor is at |east 2 mnutes and 20, (h)

renovi ng frofiremethesesexpsamentahrgsulss ihdy 1o bmtaken, dpat aafithsisprcifip gombination

of conditions according to the claimed process lead to the surprising result of low
content of phenolic compounds in the untreated waste water. Therefore the claimed

process is clearly new and inventive.



punpi ng sai &p%é&-igé%ﬂ-%to at | east one tubul ar reactor equipped with at

| east one m xing zone and at | east one residence zone and subjecting said
portion to total residence tine of 2 to 40 nminutes in the tubular reactor,
25 with the provisos that (aa) the rate,gt which the total anount of
aqueous and organic phases is introducg .in (i) relate to the flow rate of
the enmul- 30 sion as 1:3 to 1:12 and that Le A 34 952-US -23- | (bb) the
rate of renoval of the portion in (b) corresponds to said rate of

i ntroducti orClaggsl t hat (cc) the nolar anount of phosgene introduced to the
reaction 5Trelales to the theoretical ampunt that is needed for the
reaction of phosgene with di hydroxy conpounds and with the optional

percont el abive ottt PRt R po A bonE AR D Cess” 10 Y

according to dd) and ee) is intro- duced into the circulating | oop, and
that (ee) lye in an anmount of 85 to 60 percent relative to the total weight
of Iyesused in the)promtoducieg deigi Hg sicwringalear eaf) 2j greulating nieadol, &8 i nt o
said portion of the enulsion., and that (ff) nmononh | _.chaj lRator is
optional |y added into & ’WnaBSF?’%@H,S’ lﬁﬁéq‘}eh%eta&%%eg&qm&&&tﬁ’%l%&@}’

a pump, and a heat exchanger, through at least one point downstream

from the residence tank and up stream from said pump,

10 ) an organic phase that contains a solvent for polycarbonate and

phosgene and

(ii)  an aqueous phase that contains an aqueous lye solution, a
dihydroxy compound and an optional monophenol
15
to form an emulsion, wherein the temperature throughout the reactor is
Jower than 60C and wherein residence time of the emulsion in the

circulating reactor is at least 2 minutes and

20 (b)  removing from the residence tank a pottion of the emulsion and
pumping said portion into at least one tubular reactor equipped with at
least one mixing zone and at least one residence zone and subjecting
said portion to total residencc time of 2 to 40 minutes in the tubular

reactor,

25
with the provisos that

(aa) the rate at which the total amount of aqueocus and organic
phases is introduced in (i) relate to the flow rate of the emul-
30 sion as 1:3 to 1:12 and that



20 (gg) catalg#t3485%Hded to the said portion after residence time of 1 to
20 m nutes of said portion in the tubular reactor. 2. The process of Claim
1 wherein the tenperature throughout said circulatory reactor is 55Cto
25C. 25 3. The process of Caim1l whereigathe resi dence time of the

emul sion in the circulating reactor is"2°to 15 mnutes. 4. The process of
Claim1l wherein the portion, is subjected to total residence 30 tine of 2
to 30 mnutes in the tubular reactor. Le A 34.952-US -24- 5. The process of
Caim1 wherein the rafgat jWaehitdfova0bbthe PoRISALN 0F) cafregmnds toanill rategani c
phases is introduced' in (i) relate to the flowrate of the enulsion 1:3 to
1:10. 5 6. The process of Coéinmoduetioey aidthethe nol ar amount of phosgene
introduced to the reaction relates to the theoretical anpbunt that is
needed for the reaction of phosgene with di hydroxy conpounds and with the
optional nonophenols a 1. : f Wang

wherei n the anmount of i§(3 |%¢ér %ndé}%eﬁn.ﬁ%ﬁ?toa? g"’sg}:;??clgfrg‘%‘?%g tIgo‘fjhgI ?éée%éoln to 35

percent srel ative to the tot atlaweit@he théorttjeal waehtitimt id heodpd dureBs reaBtiorThe
process of Claim1 wherein the amount of |ye introduced into said .15

or 'y C .
portion is 80 to 65 percent of ghasgepe Wity dikuirexyt campoupdnangpithyle gpEMal n ¢ he

process. 9. The process of Glglhd & e1sh Waphehwaha n term nator is

(dd) lye in an amount of 15 to 40 percent relative to the total weight
10 of lye used in the process according to dd) and ee) is intro-

duced into the circulating loop, and that

(ee)  lyein an amount of 85 to 60 percent relative to the total weight
of lye used in the process according to dd) and e¢) is

15 introduced into said portion of the emulsion, and that

(f)  monophenol chain terminator is optionally added into said

portion, and that

20 (gg) catalyst is added to the said portion after residence time of 1 to

20 minutes of said portion in the tubular reactor.

2. The process of Claim 1 wherein the temperature throughout said circulatory
reactor is 55°C to 25°C.
25
3. The process of Claim 1 wherein the residence time of the emulsion in the

circulating reactor is 2 to 15 minutes.

4. The process of Claim 1 wherein the portion is subjected to total residence

30 time of 2 to 30 minutes in the tubular reactor.



20- 10. The prlocAsH 352-08ai m 1 wherein catalyst is added to said portion
after residence tinme of I to 15 mnutes of said portion in the tubular
reactor. 11. The process of Caimlwherein the untreated waste water has a
phenolic com 25 pounds content of bel ow 14 00 ppm

5. The process of Claim 1 wherein the rate at which the total amount of aqueous
and organic phases is introduced in (i) relate to the flow rate of the emulsion

1:3 to 1:10.

5 6. The process of Claim 1 wherein lll”.hc molar amount of phosgene introduced to
the reaction relates to ithe theoretical amount that is needed for the reaction of
phosgene with dihydroxy compounds and with the optional monophenols as
1.14/1 t0 1.20.

10 7. The process of Claim 1 wherein the amount of lye introduced into the

circulating loop is 20 to 35 percent relative to the total weight of lye used in

the process.
8. The process of Claim 1 wherein the amouni of lye introduced into said
15 portion is 80 to 65 percent relative to the total weight of lye used in the
process.
9. The process of Claim 1 wherein' monophenol chain terminator is added into
said portion.

20

10.  The process of Claim 1 wherein catalyst is added to said portion after

residence time of 1 to 15 minutes of said portion in the tubular reactor.

11.  The process of Claim 1wherein ﬂfxe untreated waste water has a phenolic com-

25 pounds content of below 100 ppm.



