3 0 MAY 2006 -1 WORKING UP OF POLYMER SYNTHESI S SCLUTIONS 5 Field of the
“l.nvention The invention is directed to a process for working up arganic

sol utions of polynmers and nore particularly to working up organi &E(W\lum%ns
. contam nated by -al kal i ne constituents. Background of the Invention 10
Pol ycar bonate, as an exanple of a polyner to be washed according to the
invention, is produced in by far the pmjority of cases by the known

interfacial process, which is described by way of eé&gl e in the follow ng
publ i cat i ons WOEHNG UP @h &R s WMz Fapd NIHVES S St UAd rbonat es", Pol yner

-Revi ews, 515F b% 9nv RES sci ence Publishers, New York, London, Sydney
1964, p. 33 : — i rsek, %OT Debon? and Y. Kesten, Corporate
Research Center, |RPIMIMEAdNAIGPEESPFHPRGESH OB HING BRCTIRYEG Jer sey 07960:

"Synthesis o ‘ ) wo . ; r 20
Sci ence, Pol %cr)rgfrﬁb)é%gﬁ) @?Pﬁ%%lﬂta ?ﬁﬁ%e %Peb%g? ?‘?L‘é"é"é?”égm’r%%{] 18; Sd?mﬁ)%gﬁr ei tag,
U. Gigo, P.PRontdmiheted by alkblineecomsityeB8YER AG " Pol ycar bonat es” in '
Encycl opedi a _of , Pol r.,Science and Engi neering, Volunme 1 1, Second

Editi on, 19883CKIr _ fthe lgygni ally Dres. U Gigo, K Kircher and P.R-
Mul I er "Bl ycar bori¥earhapads, aerk expmpiAl a Ralysiesttofre MaspdiarconddLne 3/ 1,

o Lot o neBLARE S e KR B PR BES PR b
~many ot her paitedadal prdess, which is described by way of example in the following
publications ‘
o Schnell, "Chemistry and Physics of Polycarbonates”, Polymer Reviews,
15 | Volume 9, Interscience Publishers, New York, London, Sydney 1964, p.
33 ff, |
e« D.C. Prevorsek, B.T. Debona and Y. Kesten, Corporate Research
Center, Allied Chemical Cbrporation, Morristown, New Jersey 07960:
"Synthesis of Poly(ester Carbonate) Copolyfﬁers"' in Journal of Polymer
20 Science, Polymer Chemistry Editfon, Vol. 18 (1980), p..75 ff;
s D. Freitag, U. Grigo, P.R. Mtller, N. Nouvertne', BAYER AG,
"Polycarbonates” in Encyclopedia of Polymer Science and Engineering,
Volume 1 1, Second Edition, 1988, p. 651 ff, and finally
e Dres. U. Grigo, K. Kircher and P.R- Mdller "Polycarbonate” in
25 Becker/Braun, Kunststoff-Handbuch, Volume 3/1, Polycarbonate, '
Polyacetale, Polyester, Celluloseester, Carl Hanser Verlag Munich,
Vienna 1992, p. 118 ff and 138 ff

and also in EP-A 0 359 953 and many other patents.
30
These publications relate to the synthesis of polycarbonate by the
so-called “interfacial process", whEh takes place in a two-phase reaction

mixture consisting of inorganic phase (water, alkali) and an organic phase



These publications relate to the synthesis of pol ycarbonate by the

so-cal,led "interfacial process”, which takes place in a two-phase reaction
m xture consisting of inorganic phase (water, alkali) and an orga pm?@ge 3
0 MAY 2005 -2 (organic solvents, insoluble in water, nostly chl o

hydr ocarbons such as di chl oromet hane and/ or chl or obenzene) The product of
that synthesis is an organic phase (..herein after also 5 called organic
“synthesis solution), which contains the pelycarbonate in dissolved form
and an inorgani c aqueous al kali ne phase, which contains the salts fornmed in
t he synt hesi qprgand salsyehsCinsos ik imwh;en‘r ogetly chrinateat eydrecdenoreddi ti onal |y
resi dues of the pheno at es, bi sphe tes and sodi um hydroxi de used, as
vel | as cat alSHsh sasa‘ﬁ'ﬂ @é‘?ﬁ'ﬁﬁﬁ‘éf‘? lgrof@”gﬁ'é?)eof as well as

wat er - sol ubl e conpounds ori gi nati ng as inpurities f‘r om the starting
materials or formed as by-product. If a different basic conpound is used

i nstead of NaCH = tTre pgudectis tabkgynthesiplieian argatiaiphaset(ereiorafesiswli ng

anal ogous salts or secondary products. ?1.5 The ai m of tE/ \Qégorkl ng- up whi ch
follows i8 t&%@sﬁr@@r@cwth@ﬁ&sowm)gw i elidpadhe RayealoN @M et el y as

possi bl e and &Qs&léé‘é?fb‘? “Aﬁd agaﬁgBFLdHrﬂ‘cgiaﬂﬁéjﬁfsﬁél?hWe {15%} 'vﬂ‘ﬁc@%@hf’a‘fﬁé of -the

i nor ganl C conpounds e an | sper sed water

content of t heeseftafertre mcthgapnmeprwsech as Mamlpbeumhyhp&ogesm ble fromthe
organi ¢ phase. That is 20 achieved washi ng operations, which are

optional Iy cEmPeRAICWedR. aé’é‘i"tﬁl’i”?f’lﬁé‘ﬁ'%ﬁ*@%?fe%@ p%’@*ﬁ"ﬁ&r?'ﬂ"&%@‘?'@?@%per ations
are, if possifplfsof@n oQHé uagé’fé’é ﬁ/eﬁ%'%g‘%lﬁlg%'% Qéc&ﬁ&%r@é&%fﬂ phase L

heat processes are use ur pose ncentration
probl-ens 18r e thésof kasowsl| i las Wdter-sdsbleocfompbmdaoorhgarranrsg as mnbymaesfmhose
‘synt hesi | ut b dified by th . .
synthesis so tHe Is?anrtlr(%grr]natgngglor forlmeed az by- peroB gt(.:FfSaS.dlfferent basic
compound is used instead of NaOH, the aqueous alkaline phase contains

the corresponding analogous salts or secondary products.

15 - The aim of the working-up which follows is to separate off that
inorganic aqueous phase as coh'lpletely as possible and to remove the
remaining, especially alkaline residues of the inorganic compounds, which
are contained in the soluble and dispersed water content of the separated
organic phase, as completely as possible from the organic phase. That is

20 achieved by washing operations, which are optionally combined with
acidification steps. Such purification operations are, if possible, carried out

. before concentration of the organic phase if heat processes are used for

the purpose of concentration.

25 Similar problems are also known in the case of other polymers.
Polymers whose synthesis solution can be acidified by the process
according to the invention are, th_erefore, all polymers whose synthesis
yields alkaline solutions or suspensions or emulsions. There may be
mentioned by way of non-limitingd&amples polysulfones, poiy-e—t-her

30 . sulfones, polyphenyléne oxides, or their suspensions, styrene copolymers,



according to the invention are, therefore, all polyners whose synthesis

yi el d¢ al kal i ne sol utions or suspensions or enul sions. There may BGé& MAY 2005
menti oned by way of non-limting exanples pol ysul fones, polyether 30
sul f ones, pol yphenyl ene oxi des, or their suspensions, styrene copolyners, 30
MM 2005 -3 such as ABS, provided they are prepared in suspension,

- pol ycarbonates, polyester carbonates, -l yether carbonates and pol yethers.
~Purification of the synthesis solution is achieved by washing that 5 organic
sol ution. wi t RusREEARS Eprolideel el iaf@preptied in Sugsneich |polgairbbesteguUt Wi th
the aid of one or nore acidifications and washing with water, nostly in
several step®olyEsterserepates: pelviethat radesatas arg pelvethaisi re al kal i ne
potential of the 10 synthesis or, preferably, after separation of the
phases in the alkaline pH range, only the neutralization of residual
constituents of tiperiggatemiss t éhis seluiel ivachiee@dyiwddhigy thath resi dues
of the aqueous phase, .dispersed in the organic_phase. There are used for
such aci dbf | eaganiasolutigoed wmeﬁ@rn@|oraap@stlm@gpﬁhatas|g>enﬁ§ailrycszahm¢ﬁ pet aci d and

That "washi ng dnnaeiePr Pt B B et naiER Pl et BuueRirPBety L

patents and pubéiatafepans. 20 For exanple, EP-A 0 023 570 describes a process
for working up the aI kal i ne synthesis sol ution using separators that
produce shear energy, optionally with the use of dispersing agents.

Dot al | ed Desor| pthan o s DKELESDIL. o QY hespaloundy bty 2 the

demands nmade of fease e conven
wor ki-ng 4p a&?nﬂh@sisQﬂgFfeféltﬁbﬁy Cifenseparatien df fiee phabéeit therakameqiH i nor gani c

{resi dues, esnglallY kali and . ”

ge, only the neutralization of residual constituents of the aqueous
phase dissolved or, in admixture with residues of the aqueous phase,
dispersed in the organic phase. There are used for such acidifications
aqueous mineral acids, especially hydrochloric acid and phosphoric acid,

15  or alternatively aqueous solutions of organic acids.

That washing and acidification is likewise the subject-matter of

many patents and publications.

20 For example, EP-A 0 023 570 describes a process for working up
the alkaline synthesis solution using separators that produce shear
energy, optionally with the use of dispersing agents.

Detailed Description of the Invention

it has now been found that, as the demands made of the polymer
25 increase, the conventional methdds of working up are no longer sufficient.
Even the smallest traces of inorganic residues, especially alkali and
catalyst residues, from the synthesis cause significant damage in the case
of applications in which the polymer is exposed to high temperatures,
optionally combined with moisture. Such damage may be micro-scratches,

30 instability of the melt viscosity or, in extreme cases, the formaticn of white



catal yst residues, fromthe synthesis cause significant danmage in the case
of applications in which the polynmer is exposed to hi gh tenper at ur sy May 7005
opti oh~ly conbined with noisture. Such danage may be m cro-scratches %B
instability of the nmelt viscosity or, in extrene cases, the fornatlon of
white 3 0 MAY 2005 _4 spots of hydrolyzed pol ymer . All such damage i s known
to the person skilled in the art. In geperal, attenpts are made to counter
that phenonenon by 5 neans of suitable additives. However, the use of

stabi lizers a%pé@‘ﬁftHy\'ﬂ?&yiéd pb!yméreﬂlu BYict Bsda@%ss%omeaﬂérp@rsdﬁ operties
or, for exanple, by an adverse” effect on the hydrolytic behavior of the

st abil i zed polsyllﬂed in theeatise of, for instance pol ycarbonate in the nedical
or food-related applications is therefore very limted for regulatory
reasons. 10 Separation of the inorganic constituents, whether they be salt,

salt of the catal Yrﬁbeﬁ’éraﬁ'éﬁ@nﬁ t5TRPE i t%yéHLﬁﬁéﬂtﬁa%héH@mBﬁbb{E‘?r or wat er

fromthe washing of~the pol yrrer synthesis solution, 1s also expedient
because séparraarlsmf(sslaablg aﬁd«Mes) Hosvaver,| tbagse qfc&tabxbt&}mas additiviesl it owi ng

wor ki ng- 15 a ompoundi In the case, of the shi ng wat er,
o e - HaNE SRR TS ApRbaR el TR aisR e ) SR A of
the . pol yner %ﬁéé‘ttdrpﬁe%o!&/ﬂc%héwarbhﬁleoﬁbbiﬁ]@éd %'étynﬁ’ér trhe w2aldftigen, where

such concentration i1 nvolves thermal steps such as di'stillations or flash
st eps, becausmsttarmermlmarbnea@mdhe deedica quidoed-yelatetaplicatibneist i s 20
susceptible t i

W th such reallBhes VeDUrb IRy oA BHGSA=AT U ems, the obj ect 15, therefore,
to find ajgworking-up process that leads to a significant reduction in the
‘i norgani c
Separation of the inorganic constituents, whether they be salt, salt
of the catalyst or alkali from the synthesis of the polymer or water from the
washing of the polymer synthesis solution, is also expedient because
separation (salt, alkali) is no longer possible in the following working-up
15 and compounding steps. In the case of the washing water, significant
damage can be caused, for example, even by concentration of the
polymer solution used to obtain the polymer out of the solution, where
such concentration invoives thermal steps such as distillations or flash
steps, because the methylene chloride frequently used as solvent is
20 - susceptible to decomposition. The person skilled in the art is also familiar

with such reactions.

Starting from those problems, the object is, therefore, to find a
working-up process that leads to a significant reduction in the inorganic
25 constituents, especially the alkaline constituents in the parts per billion
(ppb) range in the organic polymer solution, before the polycarbonate

solution is concentrated further in order to separate off the polymer.

~ Surprisingly, this object is achieved by a process for working up
30  polymer synthesis solutions, which are obtained by an interfacial

condensation process for manufacturing of polymers, in which the organic



25 constituents, especially the alkaline constituents in the parts per
billion (ppb) range in the organic polyner solution, before the 30 MAY 7005
.pol ycarbonate solution is concentrated further in order to separate off the
polymer. Surprisingly, this object is achieved by a process for working up
30 polymer synthesis solutions, which are obtained by an interfacial
-condensation process for manufacturing of _polyners, in which the organic 30
MAY 2005 -5 polynmer-containing phase is separated off and acidified with

aci ds that argolyhereennfeHgphaselisibésarated bf a0tgRMifed MBeacids e aps
hydrogen hal i des, organic car boxgl ic and/or sulfonic acids having from1l to

22 carbon at ohgmogemreusiyaglubletindhalorganie pbpaaciseah @s ydsegen hekdes. or their

derivatives, such.5 f.or \ id r yar i i neral acids,
acid chlori qe%rggplc ?ﬁe}ﬁg)t‘)g'l _aé];%?%[sgﬂ@snbg%il"g? ?%Vg]gc acf@s?f Egibrg_r?a§8%ﬁet ter
sol ubility i nyWehehay bpaendlly B BRiMcRed @r 4aBESuRd, Idn@lieif Bafbatieshsy@t er to
form such conponents; preféerably HCl gas, SO2, ortho/ neta/poly-phosphoric

aci ds and %or gamifer examplex halidesaprcd @ty dsiges omirerataeids hesid gfloridemof to 12
carbon atons, which 10 may optiaonally. br anch or_substituted: very
particul arly 'B?W@lr%%&/ eﬁéec% é?“%&x‘ﬁﬁggﬁg@?\ﬁ:ggﬁ?r au%ﬁ@ 'P%N‘Eﬁ%'én

optional |y waghadn WddhivabREndSor thHSkEdct wihtwter thRreosi@xtompen@geneous
acidification" is understood as 15 neaning acid conpound in pure formor in

sol ution in oprg&rablydaCleas. SQx@stholmet/peliiirhoshhgEs agitisandcegaains t he
| , and_dj int | ution. . That
DO AT cae Forc bR B P IRERESHE PR Pl TR AR o e o

acidification ng t i nv i'on be carried ou

t he usualiorashiap@psibnaiiebed blaHtRed B iU S@Inbatit iy prefstdBRUSCIT ner al
‘acids or alternatively, in a preferred enbodi nent of the process according
“to the invent3@nangd phaephiaiiserdiddand ’%W%@PW?W&IW@@ wigh water as

usual. _ ‘

- Within the context "homogeneous acidification" is understood as
15 ‘meaning acid compound in pure form or in solution in organic solvent
added to organic phase, which contains the polymer , and dissolve

homogeneously in the polymer solution.

That acidification step according to the invention be carried out
20 - instead of the usual washing of the polymer-containing solution with
- aqueous mineral acids or alternatively, in a preferred embodiment of the
- process according to the invention, it be inserted as an additional step to
complete the acidification after separation of the aqueous acid washing
phase or after one of the subsequent washing steps. The process step
25 according to the invention , of course, also be carried out repeatedly. The
acid that is soluble in the organic phase is added without a solvent,
preferably in the form of a gas, or in the form of a solution in an inert
solvent, preferably that of the polymer solution. Homogeneous mixing into
the balymer-cdntaining phase is carried out by means of turbulent mixing,

30 static mixers or dynamic mixers.



conplete the acidification after separation of the aqueous acid washing
phase ‘or after one of the subsequent washing steps. The process stz(p]q @RY
.according to the invention , of course, also be carried out repeat : ZPPr'b
acid that is soluble in the organic phase is added w t hout a sol vent,
preferably in the formof a gas, or in the formof a solution in an inert
sol vent, preferably that of the pol yner -gol uti on. Honbgeneous m xing into

t he pol yner-contai ning phase is carried out by means of turbul ent m xing,

30 static mxers omhgyneceds éﬂd@?ﬂiﬁrg_ta the YR¥nB6ATs prefertipfy appIrRes® accor di ng
to the invention is preferably applied to polycarbonate sol utions: Acids

such as may béOlY§équﬂﬁtQ pelugedeess according to the 5 invention are, for
exanmple, without limting the subject-matter of the present Application
t hereto: Cl-C22, optionally branched or substituted carboxylic or sulfonic

aci ds, especially heidRistichGImalygichaset in tBe padeesd Stor@hgno pi@pane-, iso-,
n- or neo-butane-, iso- or n-pentane-, n-_or iso-hexane- phenyl-, toluene-,
xyl ene- carboxifiveotiemarafor example, witheutimitingitba sehjectonairridiae |y be

e 0 B B B T, S

aqueous sol ut t@ibox§lEdr asfonid dciisl ésasialgSpaaicadiy, hbthamel tethghé-Osbdes or
acid anhydrides, are also suitable. Al so suitable are dicarboxylic or
di sul f oni ¢ acPuB8-RiaRANy, SPoM-1tNERDUEAEHIFP-QdhBENANEh H<Or I9Ghexanec aci d,

mal oni ¢ aci d, Ml L d LpL G achd,  Citri 1.d, I cid, tartaric
aci d, isopht haﬁﬁ%ﬁ;&?@?gﬁ%r 2:-%%’?‘ gﬁ}g clgdano%lr/&{)rspﬁop'ht Céq’gl?lg&rg%l’?ﬁ!a etc., as
wel | as tti@i r ogtidrialigtbevierandred ainbdest substivsah rdpagially bydealkyhe-Ganhoxyl i c

‘aci ds. Ketocarboxylic acids, such as., for exanple, pyruvic acid, are also
suitabl e for @&k BcebEdigdeterocKeesnlandetyatives of those acids which Yield

the acids in aqueous solution, such as acid halides, especially the acid
- chlorides or acid anhydrides, are also suitable. Also suitable are _
dicarboxylic or disulfonic acids having from 1 to 22 carbon atoms, such as
15 + oxalic acid, malonic acid, succinic acid, adipic acid, citric acid, malic acid,
tartaric acid, isophthalic acid, terephthalic acid or orthophthalic acid, etc.,
as well as their derivatives described correspondingly under the carboxylic
acids. Ketocarboxyilic acids, such as, for exampie, pyruvic acid, are aiso
 suitable for use according to the invention.
20
' As mineral acids or acid gases there may be used HCI, HBr, H,SOy,
H.S0O3, SO,, H3PO4, H3PO3 (phosphorous acid/phosphonic acid),
metaphosphoric acid, polyphosphoric acid and mixtures thereof, preferably
HCI, SO, and phosphoric acid.
25
As derivatives of the acids there may be used, for example,
anhydrides and acid chlorides, such as SO,, P,0s, P,03, SOClI,, SO,Cly,
POCI; or the anhydrides or mixed anhydrides of organic acids, preferably
SO,. o o
30



20 As mneral acids or acid gases there may be used HCl, HBr, H2SO4, H2S(O3,
S02, H3P04, H3PO3 (phosphorous acid/ phosphonic acid), net aphosphoﬁiﬂcMéchﬂﬁ,
pol yphosphoric acid and m xtures thereof, preferably HC, SO2 and
phosphoric acid. 25 As derivatives of the acids there may be used, for
exanpl e, anhydrides and acid chlorides, such as SO2, P205, P203, SOC 2,
S2ClI 2, POC13 or the anhydrides or m xe@ -anhydri des of organic acids,
preferably SO2. 30 3 0 MAY 2005 -7 ldeally, and hence preferably, the

aci ds used are reatlidaflysshdibbace prefetdodpltine byiderakerarblrgadity yolubkdi | y
soluble, in water, or the acid derivatives wused react with water, to form
“such readi |y gartiggiaflyrrsgtarallywene readily goluble de wpder, padg AgidAerivalivescess
acid fromthe ' [ : ' bomlde L he acids to
be used accorH%%gﬂ%%ﬁfﬁgﬁﬁﬁ$ﬁa?%ﬂﬁ§3§g§E%%@g@tkghhﬁﬁﬁgggé%%t%ﬂ??%preferably
in gas form geidsnWdeirdgosfthefexeesobuidi fesm tidergnliciphassis tiug t hen prepared
in organic_solvents that are soluble in the solvents used 10 in the
synt hesi s, pr stlestapliglly sim@iited.or onet hane or chl orobenzene or. i xtures
thereof. It may be advantageous to use the solvents in the wundried state,
because the solubility of the acid conmpound in the solvent nay be inproved

by dissol ved resi dTak athisstoureeusddbadtmdingttoabs ivieationfare rededivdtrautar di ng to
the invention nmay take place at_any point in the pol ymer_synthesis sol ution
washi ng proce8@ivent, PFRFRERRY In g3s FRITT, A" dbtheREM Af a0 lpiédrbride $RlUlRRhi ng and
before. an are then prepared in organic solvents that are soluble in the solvents used
10 in the synthesis, preferably in dichloromethane or chlorobenzene or
mixtures thereof. It may be advantageous to use the solvents in the
~ undried state, because the solubility of the acid compound in the solvent

may be improved by dissolved residual moisture.

15 - The introduction of the acid according to the invention may take
place at any point in the polymer synthesis solution washing procedure.
However, it may also take place before the washing and before an
acidification with aqueous acids according to the prior ari. Or preferabiy

-after the acidification with aqueous acids, optionally repeatedly, optibnally

20 also after a partial washing step. The acidification step according to the
invention may also be carried out after or before each washing stage or
after intermediate storage of a synthesis solution washed according to the
prior art, or immediately before a concentration step or isolation step of the
polymer in or from the organic solution, it may be expedient, except in the

25  case of volatile or thermally decomposable acids, for the acidification step

to be followed by a single- or multi-stage washing ovperation with water.

In the case of an additive step, that is to say the homogeneous
acidification according to the invention is inserted in addition to a
30 conventional heterogeneous washing at any desired point of the working

up, even as the final step without further washing, the acid used for the



~acidification
carried out ugpstgearpdhidogneaeam sfdtedcid) thabald sdlutidr, ih@gas wpshe gas or

acidification with aqueous acids according to the prior art. O preferably
after'the acidification with aqueous acids, optionally repeatedly,30 MAY 2005

optionally 20 also after a partial washing step. The acidification step

according to the invention may also be carried out after or before each
washi ng stage or after internediate storage of a synthesis sol ution washed

-according to the prior art, or imed ategly before a concentration step or

isolation step of the polyner in or fromthe organic solution, it my be
expedi ent, exagplogeReblieadbifieatien eiust Podbk the eariehey thak Lged s angposabl e
acids, for the acidification step to be followed by a single- or

mul ti-stage wAGHEPHP BPRSGation with water. In the case of an additive step,
that is to say the honbgeneous acidification according to the invention is
inserted in addition-to a 30 conventional heterogeneous washing at any
desired point of tiige wasddsB®Hf adRiifiMion aordifg ftd fad inseafomidyoalso fher t her
washi ng, the acid used for the 3 0 MAY 2005 -g_ honobgeneous acidification

“nust not He tHeedastheranlypeidiication siep e thexyasling NHREESS: SHeb HPEESS of

o o OBk O LA AL B SRSy S Y

i'ng rocess  1s optionally

downstream of the acid, the acid solution, the gas or the gas solution. 10
| f a washi ng ®pet@Ri on with separators is used, the process according to
the invention may al so be inserted before and after each separator. The
sane applies to the individual steps of a pendulumtype washing operation

~such as nmHy be carIfiaedashitig operatiexawith sepamatatiis used, thegsetess 15

according to the invention may also be inserted before and after each
separator. The same applies to the individual steps of a pendulum-type
washing operation such as may be carried out, for example, in stirrer
vessels. |
15
The‘process according to the invention may also be carried out

between or in so-called coalescers instead of separators.

; Acidiﬁcation steps according to the invention may, of-Course,
20 likewise be carried out upstream or downstream of wash lines of mixed
operation, that is to say which use combinations of different conventional

washing processes.

- ‘The diagram below represents a diagrammatic working up of the
25  organic polycarbonate-containing phase, as could take place after
= sepéfration of the alkaline phase, for example, but without limiting the

invention thereto:



The process according to the invention nmay al so be carried out between or
in soicalled coal escers instead of separators. Acidification st epg @W.Pf[ﬁﬂ ng
to the invention may, of course, 20 |likew se be carriedout upstream or
downstream of wash lines of mxed operation, that is to say which use

conbi nations of different conventional washi ng processes. The di agram bel ow
represents a diagrammatic working up of -the 25 organic '
pol ycar bonat e- cont ai ni ng phase, as could take place after separation of the
al kal i ne phase, for exanple, but without |limting the ‘invention thereto: 3
0 MAY 2005 -9 Synthesis solution tqg:. --------------= -“--------= -------- b
nmg: west! g ksj Synthesis@@ation . .r+f' ., r~, w24lir, X w W Direction of flow
of the organic phase to be washed C e - _-.~ Possi bl e additions,
alternatively or jgh addition x=01 2, 3 w, w, 0 1,2,3,4,5,6. Prior art
Isolation y = 1288 4 5 z=0,1, 2, 3, 4; 5, ACCOI’dI ng to the i nvention
scherme above showsithe st eps \Mql ch may be (ae

according to the i} vent iGgEER ’
characterise the jih

6 The

Direction of flow of the organic phase to be washed

....... » Possible additions, alternatively or in addition
x=0,1,2,3

w,wi=0,1,2,3,4,5,6 Prior art Isolation
y=1,2,3,4,5
2=0,1,2,3,4,5, According to the invention

6

The scheme above shows the steps which may be applied during a
work up according to the invention. The critical features are marked in red
and characterise the invention. The parameters x, w, y and z are used to

5  wisualize the possible variation with regard to the individual steps, showing
how often one stép may be repeated. Each pair of brackets erﬁbrace one

step, optionally including a substep marked by a second pair of brackets.

Acidification is homogeneous acidification, that is to say
10  acidification according to the invention, i.e. the supply of acid gases or of
- acids dissolved homogeneously in the organic solvent. The feeding in of

the acidifying agents according to the invention may take place in special
vessels, in pipes or alternatively in fhe described devices corresponding to
the prior art, such as separators or coalescers with and without a mixing

15 unit-Fhorough mixing of the organic polymer-containing phase with the
organic acid-containing phase may be carried out by means of flow,

turbulence, static mixers or dynamic mixers (stirrers, Ultrathurax, etc.).



5 visualize the possible variation with regard to the individual steps,

show hg how often one step nay be repeated. Each pair of brackets enbrace
one step, optionally including a substep marked by a second pai r38tMAY 2005
brackets. Acidification is honbgeneous acidification, that is to say 10
acidification according to the invention, i.e. the supply of acid gases or
of acids dissolved honbgeneously in thel@rgani c solvent. The feeding in of
the acidifying agents according to the invention nmay take place in special
vessel s, in pipes Bin edceptioaid thel ysd of wdiatildes decbegodebliecasditong esponding to
the prior art, such as separators or coa)escers. with and wt a mxing 15
i t - Thor ougRIBNE g aTed RagB5aRPLSIEal Ui Seti iaRengUph S Al 995t ho

organi ¢ aci d- eQff@hahngyAbRSE &T,Bexc.?eurfé?émee@?emh?%%?@saéegesfrhgw

turbul ence, static m xers or élynamc m xers (stirfrers, Utrathurax, etc.). 3
0 MAY 2005 - bptiemlydoegdispensedwithdl neswoval ovdeatrpesition deeonsipeddiyl tbe

aci di fying agegts d‘in?sol ve f{om) eneously in the organi c phase, such as HC
gas, oxalYc aEPLAYIE GONCEREUP" LBRS:. where the washing out of excesses may
optionally be dispensed with if renoval or deconposition is ensured by the
5 subsequent concentration steps. O course, the process according to the
invention is suitabfeourenreapiozeat siochmiing teeth@ankentpruip softablel ut i ons of

pol ymers in organi ol vents cgntam nated w th_al kaline inpurities.

Recordi gl y. BRaSH el EBie Gafnd ThF sPlibs b Bp Nt S R G oot cat i on.

The present AgphbiftdPahflad@withlaHaline ifpRiritiey Actdrlingly2 hepRANEEr S

obt ai nabl e by the purification process according to the invention. 15 The

- defects at@ diwventivmezlates dleo [oagch aplapplieatianl. e speci nens are produced from
(the granules of the polyner, for exanple polycarbonate, worked up according
to the invention. : ‘

: The present Application relates also to the low-fault stable polymers

obtainable by the purification process according to the invention.
15 The defects are determined as follows:

Color sample specimens are produced from the granules of the
polymer, for example polycarbonate, worked up according to the invention.
The specimens (dimensions 40 x 60 x 4 mm) are produced by means of
20  aninjection-molding machine - e.g. an Arburg 370-G having a locking
pressure of 50-85 t, 3-zone screw, screw forward speed 40 mm/s - at a |

L material temperature of 300°C and a tool temperature of 90°C.

The specimens, which have no defects, are then sterilized for 18
25 hours at 126°C and 1.4 bar with superheated steam, for example in a
Vacuclav 31 device from Melag. The color sample specimens then exhibit
more or less white spots. An 11.5 x 16 mm section is recorded at 8 x
magnification by means of a stereomicroscope, e.g. Leica "Wild M10", and
evaluated, for example, by means of the program “analySIS" from SIS. All

30 defects (= white spots) having a diameter () larger than 0.2 mm (large

~ defects) and @ from 0.05 to 0.2 mm (small defects) are counted. Polymers



The specinens (di nensions 40 x 60 x 4 mm) are produced by means of 20 an

i nj ection-nolding machine - e.g. an Arburg 370-G having a | ocki ng 3 Briéidilhe
of 50-85 t, 3-zone screw, screw forward speed 40 nms - at a nateri al
“tenperature of 300C and a tool tenperature of 90C. The speci mens, which have
no defects, are then sterilized for 18 25 hours at 126C and 1.4 bar with
‘'super heated steam for exanple in a Vacuclav 31 device from Mel ag. The

col or sanpl e speci mens then exhibit nore or |ess white spots. An 11.5 x 16
nmm sect i on i sciaeeifieded lav-fAulk acomgimd focctakiioveiipnreawsiaf the mesertom cr oscope,
e.g. Leica "WIld MO", and evaluated, for ex e, by neans of the program
"anal yS| S fréﬁP@?%‘.O”APE‘t%%) Q%*%E?%W?Ethﬂﬁi1%d§a%g{%'ﬁ %‘é@i%'”&agﬁ ameter (0)

| arger than 0i2-.4gR (1 arge defects) and O from0.05 to 0.2 mm (snal |
defects) are counted. Polyners 3 0 MAY 2005 -11 classified as lowfault
according to the invention, to which the present Application relates,

contain fewer than_10 defects in such an image , sectjon. 5 Pol ycarbonates
such as naé;lvebe vvo_rE@g'C@%qq@t?%%“%%%&aé’%eaﬁ’é’gﬁﬂ Wy B} OCFRYenti on are

t hose based o | [He]pTelnl Brb@% i b DIRRIP! ;
hydr oqui none, Q?‘Z@E&@%?Fg Qi hygb?@ i peet'%éﬁefoo%r? E?M??{{E/gg%xyphégﬁ?t) l-sal{?kanes,'
bi s- ( hydr oxyphaynybi exzroplea hkdmesindnies regongidob xiyldeowydiptsaniyi,i mes, :

bi s- (hydr oxyphenyl ) ethers, bis-(hydroxyphenyl) 1Q ketones,.

bi s- ( hydr oxypﬂ&ﬁ%@w@\sw@-@g"e&i é'-s (gkyaF%&g?Bﬁ%%Fyg%‘ﬁﬁaﬁoﬁéj |

a, a' - bi s- (hydyguypremehyh Suirdier! BBYhPEREeMEsn |mherb,®i@hwmb§¥;‘r@hy|)0pt ioal ly
be al kyl ated or hal'ogenated at the nucleUs. Fyreferred di phenol's are

hydr oqui ntthe, keteses chindhydroxyphertyl)as uifpdesxlyig (bhadroxyphenyl) sulfoxides,
¢ 2,2-bis-(4-hydr

(4- hydr oxypheﬁ;f’? ;E;\’%ﬂg%&y ggﬁnd%%ogoﬁg %%Ze%@%rv%@taﬁéqmgo& Blf4ne, 2 a-

optioally be alkylated or halogenated at the nucleus.

Preferred diphenols are hydroquinoné, resorcinol, 4,4'-

15 - dihydroxydiphenyl, 2,2-bis-(4-hydroxyphenyl)-1-phenyl-propane, 1,1-bis-
(4-hydroxyphenyl)-phényl—ethane, 2,2-bis-(4-hydroxyphenyl)propane, 2,4-
bis—(4-hydroxyphenyl)-2-methy1buténe, 1,1'-bis-(4-hydroxyphenyl)-m- or -p-
diisopropylbenzene, 2,2-bis-(3-méthy!—4-hydrow—phenyi)-propane, bis-
(3,5-dimethy_l4-hydroxyphenyl)-meth.ane, 2,2-bis-(3,5-dimethyl-4-

20 hydroxyphenyl)-propane, bis-(3,5-dimethyl-4-hydroxyphenyl)-suifone, 2 4-

| bis-(3,5-dimethyl-4-hydroxyphenyl)-2-methylbutane, 1,1 ’-bis-(S,S—dimethyl—
4-hydroxyphenyl)-m- or -pfdiisopropyibenzené and 1,1-bis-(4-
hydroxyphenyl)-3,3,5-trimethylcyclohexane. |

25 - Particularly preferred diphenols are resorcinol, 4,4'-
dihydroxydiphenyl, 1,1-bis-(4-hydroxyphenyl)-phenyl-ethane, 2,2-bis-(4-
hydroxyphenyl)-propane, 2,2-bis-(3,5-dimethyl-4-hydroxyphenyl)-propane,
1,1'—bis—(3,5-d1’methyl—4-hydroxy’phenyl)—m- or -p-diisopropylbenzene, 1,1-
bis-(Zhyd roxyphenyl)-cyclohexéﬁ% and 1 ,1—bis-(4-hy_droxyph»eﬁﬁyl)-3,3,5-

30  trimethylcyclohexane.



o~

bi s- (4- hydr oxyphenyl ) - 2-net hyl but ane, 1, 1'-bis-(4-hydroxyphenyl)-m or -p-
di'i sopropyl benzene, 2, 2-bi s-(3-nethyl -4-hydroxy- phenyl) - propane, bi§g@@wzm5
5-di net hyl - 4- hydr oxyphenyl ) - met hane, 2, 2-bi s-(3, 5-di nethyl -4 20

hydr oxyphenyl ) - propane, bis- (3, 5-di nethyl -4-hydroxyphenyl)-sul fone, 2, 4-

bi s- (3, 5-di net hyl - 4- hydr oxyphenyl ) - 2- et hyl but ane, 1, 1'-bi s-(3,5-dinethyl -
4- hydr oxyphenyl )-m or-p-diisopropyl bent®ne and 1, 1-bi s- (4-

hydr oxyphenyl)-3, 3, 5-trinethylcycl ohexane. 25 Particularly preferred

di phenol s are resdhosmehd ofher suitdbleydipbgydis e ggscribed, for example, in

1 1brs- (4 hyde puyphienul) s et SLIBNer, 2 dabbds (4,70 ygepYy) - pr opane,

1,.1' - bi s- (3, andionedig4a 4n MELROX $POEME, D-083 ©50,-20036 052P2 onY IdBENAens. 1, 1-
bi s- (4- hydroxyphenyl) - cycl ohexane and 1, 1-bi s-(4-hydroxyphenyl ? 3,3,5- 30
tri met hyl cycBah@Rankrerghdaipnt Spesfication THE3 & 18nih wehwensgiapablt di phenol s

descri bed . f ple. in. US-A 3. 028. 635.. 2, 999 835 3 148,172,
gr 891?2(7”, g,gﬁ'?ﬂ%ég%(e?ﬁn'%gff‘lﬁrlbi‘ysé“r?do%‘gé‘é?rgﬂg?t‘?sn?'&’-sﬁ'ef%?o 703, 2 063
050, 2 036 OPgblishetd INOROErcRA 984" 837 7396nd i gPcA 6PBBSNB8EPEL040/MBB60N 1 561

1

518, in the rmnograg(gl "H. 5 Schnel'l, Chem stry and Physics of
Pol ycar bonat @8d 10nb20/d8B86nce Publishers, New York 1964", p. 77 ff and in

JP-A 62039/:1986, £2040/198 and 105550/ 1986: | n t se . of

honopol ycar bonat e@', t%g}rﬁ%%poggoa?%ﬂ?éﬁccﬁrggg&%e%l':'Iy%ﬁ'g Eﬁ)lﬁéﬂqcﬁés 83%% ad?d _

copol ycar bongttag o_@sé|dﬂc@Fb|§/Ma|®fondté_§1§bﬂ]rélity%fw%ﬂk*;,nollsi ishejedgit bEhgpossi bl e, of
course, for the bisphenols used, like all the other chem cals and auxiliary

~subst ancl apersdblec0t sRUTSGHPREY Bisphendls useAt i Ahtheotiipt Rhemirals npuriti es
fromtheir oy EMQiEiQ%SéOl%g;%}ég_ﬁ%‘b%%d' tb ths s§RHSROLEbE LolBimin@tea fRRer ! al s

that are as cClean as
the impurities from their own synthesis, although it is desirable to use raw

materials that are as clean as possible.

15 As carbonate precursor there are used halogen derivatives of
carbonic acid, such as are described in the cited literature, especially
‘ phosgene,. it being possible for the preparation of polyéster carbonétes
optionaily to repiace a portion, from O to 80 mol%, preferably from 25 to 75
mol% (based oh moles of bisphenols), of the phosgene by acid halides, «
20 especially acid chlorides, of organic dicarboxylic acids, especially of
~ aromatic dicarboxylic acids or mixtures of organic dicarboxylic acid
" dichlorides. A special form is the use of organic dicarboxylic acids or
- mixtures thereof and their reaction with phosgene in situ to form the
corresponding dicarboxylic acid dichlorides, the reaction being carried out
25  at suitable, temporarily often also acid, pH values and generally ending in

the 'markedly alkaline pH range.

Catalysts are ammonium and/or phosphonium compounds or
tertiary amines such as are described in the literature, especially N-
30 ethylpiperidine, N-methylpiperidine, triethylamine and tributylamine, or

mixtures thereof, it being possible for such catalysts to be added in one



15 As carbonate precursor there are used hal ogen derivatives of carbonic
acid, "'such as are described in the cited literature, especially phOM¥nEs
.1t being possible for the preparation of polyester carbonates optionally to
replace a portion, fromO to 90 nol% preferably from25 to 75 nol % (based
on nol es of bisphenol,s), of the phosgene by acid halides, 20 especially acid
~chlorides, of organic dicarboxylic acids3-especially of aromatic

di carboxylic acids or m xtures of organic dicarboxylic acid dichlorides. A

speci al for MhigetdiPasBnObr AtdABIvelflby Md tretbiifg acbOsewdial Aimstitses t her eof
and their reaction wth phosgene in situ to formthe corresponding

di car boxyl i c ifenvdislinditme(bateB pro¢rss) @at spACHEIONYNLRALS PEAFesst 25 at
suitable, tenporarily often also acid, pH values and generally ending in
the markedly al kaline pH range. Catal ysts are amoni um and/ or phosphoni um

conpounds or teriSuabYledkARE SstiPodentaifIG@s ahi Radlidahd AiRalind eaak ur e,
especi al Ié] N- 30 et hyl pi peridine, N-net hél pi peridine, triethylam ne and
tributyl ami ndydexideisdhat ake solebleqtr disperbdianiy watesi itoretarably@editmal ysts to

be added in @n 0 MAY 2005, - 13 .netered anount, or. alternatively by the
metering in gxyg%o&/agergptaas%udﬁthgdéqsxxd?,r{ﬁ%gV Sf“é%wqrﬁg)ﬂgg(a@@(}%ﬁéﬁgdss) or in
space: (conti myatsidy @uepension DfichriIne hgtklidek warppoemiguigichedsfany al kal i
and al kal i ne earth 5 hydroxides that are soluble or dispersiblein water,

but preferably sodi um hydroxide, potassium hydroxi de, magnesi um hydroxi de

Tt ur st her oof . YHRachgr PRtE R HeKbipne SO R SRR B e

~may var y10 10agcedindj toght endlbeulam hwetgHt af tivep glymenffirdrh @. P ok Yires 30ma60. 5 wt. %
‘to 30 wt.% polyner; at nolecular weights (weight aver a%je "MV') from 8000 to
50,000, prePEWEHEe| BOQCHEAT WeigNiSWARIH 2¥6r3gE Nank B0 tordhP90umt . %6 t o

25 W . % preference is given to polymer solids contents of from 2 wt.% to 25 wt.%
| .polymer, preferably from 5 wt.% to 22 wt.% polymer, particularly preferably
7 wt.% to 20 wt.%, and at molecular weights (Mw) > 50,000, preference is
15  given to polymer solids contents of from 2 wt.% to 15 wt.% polymer.

The moleccular weight (weight average Mw) is détermined by
- means of gel permeation chromatography (GPC) with methylene chloride
as eluant. Detection is by means of UV or refractive index (Rl). Columns
20 based on palystyrene gels, calibrated against polycarbonate, are used. In

the present case, a HP 1050 was used.

~The organic solvents for the polycarbonate solution to be washed
are those which ére solvents for the polycarbonate in question and yield a
25 two-phase synthesis mixture with water, such as aliphatic, optionally
branched, partially halogenated or perhalogenated solvents having from 1
to 10 carbon atoms, with chlorine or fluorine being used as the halogen,
such as methylene chloride, trichloroethane, tetrachloroethene, also
optionally substituted aromatic compounds having from 6 to 18 carbon
30  atoms, such as benzene, toluene, o-, m- and/or p-xylene, methoxy- or

ethoxy-benzene, diphenyl, diphenyl ether, chlorobenzene, o-, m- and/or p-



pol ymer, preferably from5 wt.% o0 22 w. % polyner, particularly preferably
7wW.%to 20 wt.% and at nol ecul ar weights (My) > 50, 000, prefﬁ@m%@}w
given to polyner solids contents of from2 wt.%to 15 wt. % poly : e

nmol eccul ar wei ght (wei ght average Mv) is determ ned by neans: of gel

permeati on chromat ography (GPC) with nethylene chloride as eluant.
Detection is by neans of UV or refractivegi-ndex (RI). Columms 20 based on
pol ystyrene gels, calibrated agai nst pol ycarbonate, are used. In the
present case, dictitbrob@bfemasadiwell as Thigtupegansects sbiventss Preferreiesap@rntsar bonat e
solution to be washed are those which are solvents for the pol ycarbonate in
questi on and \Areieethyleps ahjgsidenarécliprbeazese neseer@dehiaroRgnéenesuch as
aliphatic, optionally branched, partially hal ogenated or perhal ogenated
solvents having from1l to 10 carbon atons, with chlorine or fluorine being

used as the hal ogerguitablicbhais tevetihgioenarebbibr indapphenslblantoet hane,
tetrachl oroet hene, al so _ optionall g substituted aromati ¢ conpounds havi ng
from6 to 98 deemRfiRBOXMICHRIS. SiAbIesMpBARReRO!S E6e pERAC! glkylRhenalsd/ or

Chl or obenzane ot askres Sy BIARERER| AL bpe bR RARNCTRIERS P o s

m xtures of suwmnyipbleventisd pRseiestrod| hatopisends suaetby-eterophkanl, de and
chl orobenzene, especially chl orobenzene. Suitable chain term nators are

bot h nonophend4-d4{HeOPRBAYE BrEFPPNENGAHE2 A LHPEGRSHBh&REl s are phenol ,

al kyl phenol s rﬁi?iﬁﬁeé%é?é@ﬁm s, p-tert-butyl phenol, p-n-octylphenol,
p-isooctyl phenol, p-n- nonyl phenol andp-i sononyl phenol, hal ophenols such as

_p-chl orophénol,. 2, 4-dichl orophenol, p-bronophenol and 2,4, 6-tribronmophenol ,
-and m xtures i ner e(gmtabi%aomonocarboxylic acids are benzoic acid, alkylbenzoic acids

and halobenzoic acids.

The amount of chain terminators to be used is from 0.5 mol% to 10
15 mol%, based on moles of diphenols used in a particular case. The addition
of the chain terminators may take place before, during or after the

phosgenation.

Suitable branching agents are the tri- or poly-functional compounds
20 - known in polycarbonate chemistry, especially those having three or more

phenolic OH groups.

Suitable branching agents include phloroglucinol, 4,6-dimethyl-
2,4 6-tri-(4-hydroxyphenyl)-heptane, 2,4,6-dimethyl-2 4 ,6-tri-(4-

25  hydroxyphenyl)-heptane, 1,3,5-tri-(4-hydroxyphenyl)-benzene, 1,1, 1-tri-(4-
hydroxyphenyl)-ethane, iri-(4-hydroxyphenyl)-phenylmethane, 2,2-bis—[4,4-
bis-(4-hydroxyphenyl)-cyclohexyl]-propane, 2,4-bis-(4-hydroxyphenyi-
isopropyl)-phenol, 2,6-b‘is-(2-‘hydroxy-5‘—methyI-benzyl)—4—methyip_henol, 2-
(4-hydroxyphenyl)-2-(2,4-dihydroxyphenyl)-propane, hexa-(4-(4-

30 hydroxyphenyl-isopropyl)phenyl)-orthoterephthalic acid ester, tetra-(4-
hydroxyphenyl)-methane, tetra-(4—(4-hydroxyphenyt—isopropyl)—phenoxy)-



Sui t abl e nonocar boxylic acids are benzoic acid, alkylbenzoic acids and

hal obénzoi ¢ acids. The anmpbunt of chain term nators to be used is fr?@”@ﬂ@%S

nmol %to 10 15 nol % based on nol es of di phenols used in a particul ar case.

The addition of the chain term nators nay take place before, during or

after the phosgenation. Suitable branching agents are the tri- or

pol y-functional conpounds 20 known in pycarbonate chem stry, especially

t hose having three or nore phenolic OH groups. Suitable branching agents

i ncl ude phl or a@tiweienghd 14- ﬁrsdgmﬂ BHydrékydriBhenyh-odethyithibexyehensd wehept ane,

2,4,6-dinmethyl-2,4,6-tri- hydr oxyphenyl ) - hept ane

1,3.5-tri-(4-ByarodyyHeny )enb@ﬁz?@ﬁb tr'meimaqld.cy@murwbm@?pam@ﬁ)brét hane,

tri-(4-hydroxyp ne,

bi 5. (4- hydro&%ﬂ%ﬁ%ﬂ‘f AOSPRHER TG oaBizy ¥ diitote o mitute esssh

i sopropyl)-phenol, 2,6-bis-(2-hydroxy-5"'-nethyl- benzyl) 4- nethylphenol 2-

(4- hydr oxy henyl) (2 4- di hydr oxyphenyl ) - pr opane, hexa-(4-(4 3

hydr oxyphe‘gyl -i sopl b 9?!1)%’(%@5?53"(%\!%@@?@5ﬁ@ﬁaﬁrﬁ@%@ﬂéuﬁé ae US?@ﬂsra (4-

hy dr oxyphenyl } i BaNGoiod £ 53 ik, ‘o RAYSHEBIMAIATD/A 18 STPRMG, daBRTRy 3 O

1, 4-bi s- (4", 45n dhdizslbbdiphehplBaryd)inrepinyicllabeagene, as well as

2, 4- di hydr oxybenzoic acid, trinmesic acid, cyanuric chloride and 3, 3-bi s-

( 3- net hyl - 4- hydr oxyphenyl ) - 2- oxo- 2, 3- dihydroindole or a mxture thereof. 5

The amount of branﬁﬁéggarﬁc%ﬁfg/égémt B9 AE0EL Yoy At BRARendis O 0. 05
erab a

nmoi %to 2.5 rnol % pre rom to 1.0 not on nol es of

- di phenol slQuseand theachmn térquihators asthe é'mﬂedmsazhldimleg)rm;aenbsthmymeytleer be used
initially w t%dée?f di henol s 10 and the th a%oret epm nator§o| n the aqueous

osgenati

'%‘3'7' gpporganic solven

al kal'i'ne phas

All those measures for the preparation of the polycarbonates are
known to the person skilled in the art.
15
Aromatic dicarboxylic acids suitable for the preparation of the
- polyester carbonates are, for example, phthalic acid, terephthalic acid,
3 isophthalic acid, tert—butyl—isophtheiic acid, 3,3-diphenyidicarboxyiic acid,
- 4 4'-diphenyldicarboxylic acid, 4,4-benzophenonedicarboxylic acid, 3,4'-
20 benzophenonedicarboxylic acid, 4,4'-diphenyl ether dicarboxylic acid, 4,4'-
diphenylsulfonedicarboxylic acid, 2,2-bis-{4-carboxyphenyl)-propane,
trimethyl-3-phenylindane-4,5'-dicarboxylic acid, branched and unbranched

aliphatic Ce-Csa-dicarboxylic acids.

25 . Of the aromatic dicarboxylic acids, particular preference is given to

the use of terephthalic acid and/or isophthalic acid.

Of the aliphatic dicarboxylic acids, particular preference is given to

the use of undecanoic acids and dimer fatty acids.
30



added in solution in an organic solvent before the phosgenation. Al those
measures for the preparation of the polycarbonates are known to thé M¥rlbn
skilled in the art. 15 Aromatic di carboxylic acids suitable for the
preparation of the polyester carbonates are, for exanple, phthalic acid,
terephthalic acid, isophthalic acid, tert-butyl-isophthaiic acid,

3, 3" -di phenyi di carboxyiic acid, 4,4'-difhenyldicarboxylic acid, 4;

4- benzophenonedi car boxylic acid, 3,4" 20 benzophenonedi carboxylic acid,

4, 4' - di phenyl et hebedvatavebafylidagbaxylid, acidstare thiepdieampbgylid atiddibalidesc) xyl i ¢

acid, 2,2-bis-(4-carboxyphenyl)-propane

trinethyl - 3- &Wqﬁﬁéﬁ?%gﬂfg%-%q'ggﬂ%ﬂqsc acid, branched and unbranched

al i phatic C6-Cad-dicarboxylic acids. 25 O the aromatic dicarboxylic acids,
particular preference is given to the use of terephthalic acid and/or

i sopht hal i ¢ aci d. BEhbbHenets phait satistli ther defiytions ad parampetets ow@ndioned ef er ence
is given to the use of undecanojc acids, and diner fatt cids. 30 30
MAY2005 D16 ¥Rlarpipieries. BRTGLIBIMARIRITED Gryery PATHCYIRGY éf‘%ﬁﬁﬁé@?i c acid

di hal i des, ] | L f2PErert irsd 3¢ VAR SREGKH f odi nent s t hat
satisfy the @?ﬁfﬁ%ﬁaﬁ%’ﬁgr ANet er's nx{ts%}gned 9?%%5??" preferred,
particularly preferred or very particularly preferred are preferred,

particularly preferred or very particularly preferred. However, the
above- ment i oned djf"?‘?{?‘(?ro”%e Bgo\é%(m%ﬁ'é’f‘ﬁg%ﬁgwﬂmsﬁéﬁém@“ﬁé’ﬁ‘pi oned
general l'y or Adgyap{ced @rhestidRiugSndraMty BE irf ol ed rankesWhb benéoraBpkhRer . that
is to say between the respective ranges and preferred ranges, as desired.
They -appltP cowitieopemaiotitgrythad ist teesaynletween the respective ranges and
' preferred ranges, as desired. They apply correspondingly to the end
products as well as to the preliminary products and intermediate products

and processes.

15 The replacement of the carbonate groups by the aromatic
dicarboxylic acid ester groups takes place substantially stoichiometn’cally“
and also quantitatively, so that the molar ratio of the reactants is also
found in the ﬁnished‘ poiyester carbonate. The incorporation of the
aromatic dicarboxylic acid ester groups may take place’both randomly and

20 block-wise.

The preferred method of preparing the polycarbonates to be used
according to the invéntion, including the polyester carbonates, is the
known interfacial process.

25
- The molecular weights (Mw) of the polymers, especiaily
polycarbonates, according to the invention are from 12,000 to 50,000,
preferably from 15,000 to 40,000. The molecular weights are determined

by the GPC process already described above.
30



products as well as to the prelimnary products and internedi ate products
and processes. 15 The repl acenent of the carbonate groups by the argqukf

di carboxylicacid ester groups takes place substantially stoichionet®i'% Iw%
and al so quantitatively, so that the nolar ratio of the reactants is also
found in the finished pol yester carbonate. The incorporation of the

aromati c di carboxylic acid ester groups-mnpy take place both randomy and 20
bl ock-wi se. The preferred nmethod of preparing the polycarbonates to be used
according to the i mpeniressnt Apslicatbn gelbhe Nb Y& Heepolgaaiponatessudhsas he

known interfacial process. 25 The nol ecul ar weights (Mv) of the polyners,
especial |y p@ry ogniaabyshe Eeerssi angording fre thenlpwadlion andetofthemhuse,inoo to

determ ned by RiKuEBEREBsRE0akR 2 e, AR, SR OBULRAPIRRY D005 1
~ The present Applirigtie@ndi@bat@usa inahé erahbeaRel Yierr Denab sicekel ifshe ar e
pr epared bg the&)rocess according to the invention, and to their use in the

pr oduct i ondof figlkt efapdicabappigatonsledicaras, éoreaxanenipeartiglasy muliw@lat es  and.
oG 1) o L8t o ol ERSBETET L8 6 YA PR, e

field of opti i ons, exarrpq lti-wall

articles, gl azduhs, beatlhi @hitid e DVDEMMiIMIONEs n tHair @pidusaleadasry st or age
means, such as audio CD's, DVD's, mnidiscs in their various read-only or -
recordabl e, opeGsAableyoptianallyalyq fewitable; {TmsS. 10 The present Application
al so provides the extrudates and nol ded

10 The present Application also provides the extrudates and molded

articles produced from the low-fault polymers according to the invention.

Further applications, without limiting the subject-matter of the present

invention, are, for example:

15
1. Safety panes, which, as is known, are required in many areas of
- buildings, vehicles and aircraft, as well as the visors of helmets.
2. F’roduétion of films, especially ski films.
Production of blow-molded»articles.(see, for example, US Patent 2
20 964 794), for example 1 to 5 gallon water bottles.

4. Production of transparent articles, especially of hollow-chamber s, for
~example for covering buildings such as railway stations, greenhouses
and lighting installations.
Production of optical data storage means.
25 6. Forthe production of traffic light housings or road signs.
N For the production of foamed materials (see, for example, DE-AS 1
031 507).
8. Forthe production of threads and wires (see, for example, DE-AS 1
137 167 and DE-A 1 785 137). |

30 9. As translucent plastics having a content of glass fibres for lighting

purposes (see, for example, DE-OS 1 554 020).



articles produced fromthe |lowfault polyners according to the invention.
Further applications, without linmting the subject-matter of the pr egﬁr@w 2005
invention, are, for exanple: 15 1. Safety panes, which, as is known,9dr
required in many areas of buildings, vehicles and aircraft, as well as the
visors of helnmets. 2. Production of filnms, especially ski filnms. 3.

~Production of blow nolded articles(see;18er exanple, US Patent 2 20 964

794), for exanple 1 to 5 gallon water bottles. 4. Production of transparent
articles, espeki alsltyargfiudeolt bastichaabelg = cohtent obkarngrheutfate, titarduimnng

bui | di ngs such as_rail vvag statians, greenhouses and lighting installations.
5. Producti on of digxqeand QazEcigmaaderghREIaMS PRIYMISIC 4H¥als BtbErs on of

traffic |ight housg L 4EO [ : r 7 i f d
mat eri al s ?se_e, r%&%égﬁp%g ng@@?z“é§ﬁ@8ﬁ£egeﬁ@gﬁiﬁéb€?%@uc I on of
t hreads and wi r efiglitsemtteting rexldingse, DE-AS 1 137 167 and DE-A 1 785 137).

30 9. As translucent plastics having a content of glass fibres for |ighting
pur poses Psee1-f 5Pr %ﬁﬁﬂdéFt'@EDtﬁeP'%%‘W)Q”'@’ow AL SUCA@SI T As :
transl ucent plast| L 0O ' | j di oxi de
and or zi rconi"um%gﬁﬁgtgg#dggpgg%%ﬁ%% 9%??’2&6&%@%%{%%3%V}er{#sge%é%]-n 634 445,
EP-A 269 324) foof ylaes hibeshiats used)iwHiclaonsfiariadiytcomtain ih egditioacat t eri ng

nol dings. 5 11. For the %rloducti on of precision injection-molded parts, such

as, for exanpl e3PPEEMAEINGEPR 11010 Mgt 70 &Sz haspd anibgdeies Weightng a cont ent

12.. Forthe production of parts for optical devices, especially lenses for ‘
10 ' photographic and film cameras (see, for example, DE-OS 2 701 173).
13. As light transmission carriers, especially as fibre-optic cables (see, for
example, EP-A1 0 089 801).
14. As electrical insulating materials for electrical conductors and for plug
housings as well as plug connectors.
-15  15. Production of mobile phone casings having improved resistance to -
perfume, aftershave and perspiration. |
16. Network interface devices.
i17. As carrier materiai for organic photocdnduciors.
- 18. For the production of |amps,,for example in the form of headlamps,
20 headlight lenses or internal lenses. |
19, For medical applications, for example oxygenators, dialysers.
20. For foodstuffs applications, such as, for‘k examp{e, botiles, kitchenware
and chocolate molds. .I
21. "For applications in the automotive sector, where contact with fuels
25 and lubricants may occur, such as, for example, bumpers, optionally
in the form of suitable blends with ABS or suvitable rubbers.
22. For sports articles, such as, for example, slalom poles or ski boot
buckles. | ;
23. For domestic articles, such as, for example, kitchen sinks and letter
30  boxcasings. '

24. For casings, such as, for example, electrical distribution cabinets.



of glass fibres are used, which optionally contain in addition

approximately from1l to 10 wt. % MbS2, based on the total weight. 1%. ﬁﬂ{m&pe
production of parts for optical devices, especially Ienses for 10 0

phot ographic and fil mcanmeras (see, for exanple, DE-OS 2 701 173). 13. As
light transmi ssion carriers, especially as fibre-optic cables (see; for

- exanple, EP-Al 0 089 801). 14. As electrgcal insulating materials for

el ectrical conductors and for plug housings as well as plug connectors. 15

15. Productips ofagirgs ks NEGNE téapbABHebavdHhildasrsRIndLsi st ance to
perfume, aftershave and perspiration. 16. Network intertace devices. W As

carrier mat e2fal Ireosp@EGhHashpigonaenes cboll's-eyes.havirg inerogedduct i on of

| anps, for example. in t or f . s, 20 headlight lenses or

i nt er nal Ienses.'Je%@aq’—:g:}gééﬁiwzzgea%%".éd;%ﬁﬂié‘gr??ons, for exanpl e oxygenators,

di al ysers. 297 Fodfetyopstsdied foptidBPEdresdtivepectietds. as, for exanple, bottles,

kitchenware and chocolate nolds. 21. For applications in_the autonotive
sect or, \ther@8.cdrap covgnsHor kigghen amplignges hayinedmpsovag raststance uch as, for

exanpl e, bumper S-dooggfgi ﬁgs}i%gp%@ag)?&l ggééﬂrgf suitabl e blends with ABS or

sui tabl e rubbers: such as, for example, slalom

pol es or ski2®o®ackhdfiy fifns fd8mddicarfkomesti ¢ articles, such as, for exanple,
kitchen sinks and letter 30 box casings. 24. For casings, such as, for

exanpl e, el eddrieip bowss @ANBRNIDAACERT-nets. 3 0 MAY 2005 -19 25. Casings for
€l ect ree tO‘Oéhbrﬁﬁ%?ﬁe%lﬁg{iéﬁg,ys%rch%%,sfd?%%(‘ample, stable doors or animal

10 cages.

The Examples which follow are intended to illustrate the subject-
matter of the present invention, but without limiting it.
EXAMPLES
15

Parallel test according to the invention and comparative example:

The starting solution used for the test was 40 i of a 15-wt.%
* polycarbonate solution in a 1:1 mixture of methylene chloride and
20 ° chlorobenzene, which had already been acidified and washed twice with

water in a separator.

"The following test sequence was chosen, the same machines and
apparatuses being used fo'r both routes. The left hand route, representing
25 - the invention, differs from the right hand route only in the critical step of
adding HCI as the homogeneous soluble acidifier. Therefore these two
~ routes represent a perfect comparison of the invention (left hand) and the

priori art {right hand):



26. Transparent washing nmachines - bull's-eyes having i nproved resistance
to the washing solution. 27. Safety goggles, optical corrective spectacles.
5 28. Lanp covers for kitchen appliances having inproved resistangé MAY 2005
cooki ng steam especially oil vapours. 29. Packaging filns for nmedi canents.
30. Chip boxes and chip carriers. 31. For other applications, such as, for
~exanpl e, stable doors or animal 10 cag? The Exanpl es which follow are
intended to illustrate the subject- er of the present invention, but
without Iimting it. EXAMPLES Parallel test according to the invention and
conparative exanple: The st rtl_%g§%£ (il n_used or the test was 40 i of a
15 wt. % pol ycarbonate sol uti pn i uﬂﬁﬂ@ ol net hylene chloride and 20
chl orobenzene, whi ch_had al r eady—beenr—acidi-fied—and washed twice with water
in a separator | kQqwi ng test sequence was chosen, the sane machi nes
and appar at us g use oth routes. The left hand route,
representing 25 the inventi S fron1th@~%LghL~h?§g route only in
the critical step of adding HO as the honpgeneous sol ubl & acidifier.
Therefore these¢ t routes represent a perfeqt conp%rlson of the ipvention
(Ieft hand) and the 35 VG art (rifpht hand): |30 MAYSFOWELCL 20 150 PC
solution 3x water—3x water T

| , |

Evaporating extruder Evaporating extruder
Granules | Granules
pammba iple sheet 1 Colour sampie sheet

/ R

Sterilisation Sterilisation




aporating extruder | Evaporating extruder G anules Ganules 4 Col our
sanplke sheet Col our sanple sheet 1 ~ Sterilisation Sterilisation 3 0 MAY
2005 -21 "PC solution" = 20 1 of a 15 % pol ycarbonate solution b g, fhos
pol ycar bonat e of bisphenol Ain a 1:1 mxture of nethylene chlori ?ZUS Aﬁ
chl orobenzene "HCI 2 | of chl orobenzene in which approx. 10 g of HCl gas

. had been dissol ved "Water" Deionized wajer "3x water" = Washing of the PC
solution three times using 20 | of deionized water each tinme in a glass

vessel having a propeller stirrer "Evaporating Extrusion of the PC nelt via -

an evaporating extruder extruder" "G anules" = Spinning of the nolten

t hread t hr outfrCaowtiontr =batdo | gfent 5% polycdeiomaite ediutiah dasedma gr anul ati on
into granules of 15-35 ng "Color = Production of a .?I carbonate article 4
nm thick by sanple inject iRAYGRPLAFHE Ohoispbegel A"'@taef-i lf%‘ll%ﬁtf? no

sterilization of the color ¥ - ) r vapour, 18 hours at
126C and 1.4 bar super heat e@&w{eggan%mélﬁeeén%”bmy@%ﬁ”e

"HCI" . = 2!l of chiorobenzene in which approx. 10 g of HCI gas
“ had been dissolved |

"Water" = Deionized water

"3x water" = Washing of the PC soluﬁon three times using 20 | of

deionized water each time in a glass vessel having a

propeller stirrer

"Evaporating = Extrusion of the PC melt via an evaporating extruder
extruder" '
"Granules" =  Spinning of the molten thread through a water bath

containing deionized water, and granulation into granules

of 15-35 mg
"Color = Production of a polycarbonate article 4 mm thick by
sample injecﬁon molding |
article"
"Sterilization" = sterilization of the color sémple articles with water

vapour, 18 hours at 126°C and 1.4 bar superheated

steam.

~ A count was then made of the white peints that had formed on the
specimens, which occur by decomposition of polycarbonate by alkaline

5  seed spots.

According to the invention (left hand Comparative test (right hand
route): route route):
3 defects > 0.2 mm 9

5 , defects 0.05-0.2 mm 18



A count was then nade of the white points that had forned on the specinens,
whi ch occur by deconposition of polycarbonate by al kaline 5 seed g &gy 0
According to the invention (left hand Conparative test (right han uzg})
route route): 3 defects > 0-2 M 9 5 defects 0.05-0.2 nm 18 3 0 MAY 2005
-22 The success of the process according to the invention is astonishing
_and denpnstrates the sur prising superiossty of the process according, to
the invention over the prior art. The process may be inproved 5 further by
further optim sing the techni ques used for mxing the HCl solution, or by
the use of HCl gas: For the sake of better clarity, photographs of the col or
sanpl e speci nens Tabtsticcsseof thezabtess aceordimgvio the ifvegitive id (according to
‘the 10 inventi on) and Figure 2 (according.to the prior art), the photographs

‘being spoi | BSQHLRY §n~63¢eanqrﬁva£q§p*@ﬁpra$'naﬁé}@@goaﬁv er“ﬂ%&??f‘éfssmhl ch shoul d
b d: h
e ignore ; at tlﬂ%% thB§nY ég}f%ﬂtq\%’? tﬁ@?n&egﬂ ?ﬁé?ﬁ%&%g ﬁ%ggtuﬁf Foddy the

f or egoi ng pur pose ustration ers that such
detai | i s5 sofether biSufther dptahisny hesteclamidueh aked don mibximnthend L] be made
therein by those skilled in the art W t hout departing fromthe spirit and
scope of theSPHYBRL PRy Becest oHC! ga8S.nay be Iimited by the claims. 3 0 MAY
2005 -23 WHAT IS CLAI I\/ED IS: 1. Process for working up solutions of

pol ycar bonat es or

For the sake of better clarity, photographs of the color sample

specimens after sterilization are shown in Figure 1 (according to the
10 invention) and Figure 2 (according to the prio.r art), the photographs being
spoilt slightly by a few superficial traces of grinding, which should be
ignored. | » _
. Although the invention has been described in detail in the foregoing
for the purpose of illustration, it is td be understood that such detail is solely
15 for that purpose and that variations may be rhade therein by those skilled in
the art without departing from the spirit and scope of the invention except as

it may be limited by the claims.



pol yest ercarbonates in organi c solvents containing alkaline inmpurities,
conpri sing the honbgeneous acidification of the organic phase using an acid
conpound that is soluble in that phase: 2. Pol ycarbonates or 3.0 MAY 2005
pol yest er car bonat es obt ai ned by the process of claim1, characteri'sed In
that, after 18 hours' sterilisation.ag.126C and a superheated steam
pressure of 1.4 bar, it exhibits fewer than 10 defects in the formof white
spots over an area of 11.5 x 16 nm 3. Method of using the polycarbonates or
pol yest &vgAnben@t ABMEBdSor di ng to clai m2 by produci ng nol ded speci nen and
extrudates. 4. Ml ded speci nen and extrudates contai ning pol ycarbonates or
pol yest ercarbonates according to claim 2.

1. Process for working up solutions of polyca'rbonétes or

polyestercarbonates in organic solvents containing alkaline impurities,
comprising the homogeneous acidification of the organic phase using an acid

compound that is soluble in that phase.

2. Polycarbonates or polyestercarbonates obtained by the process of
claim 1, characterised in that, after 18 hours’ sterilisation at 126°C and a
superheated steam pressure of 1.4 bar, it exhibits fewer than 10 defects in the

form of white spots over an area of 11.5 x 16 mm.

3. Method of using the polycarbohates or polyestercarbonates

according to claim 2 by producing moldéd specimen and extrudates.

4, Molded specimen and extrudates containing polycarbonates or |

polyestercarbonates according to claim 2.



