;e3et&& t)@Q) +6H+T+>H K 5 10 15 20 25 30 -1 WORKI NG UP OF POLYMER SYNTHESI S
SOLUTI ONS Field of the Invention The invention is directed to a Immmmmmlm
wor ki ng up organic solutions of polyners and nore particularly

*up organi c solutions contam nated by al kali ne constituents. Backgr ouggseaf
the Invention Pol ycarbonate, as an exanple of a polyner to be washed
according to the invention, is producelt in by far the majority m

the known int .dF@ﬂ BEP6 YME G qeg ; "J..'. of exa 'I"@@ﬂ’ﬁ@ﬂ@é’m
fol | owi ng pubtieatio eHt—"che y—aiTo yst©S of Pol ycar ,
Pol ymer Révi efield ofcthammvedtiohnt er sci ence Publ i shers, New York, Londofi%002
Sydney 1964, p. 33THd invehtidn isRIiRMBEE &Ka pPodessPePRBekindg dp Brg4sist en,

Cor porate Research Center, Allied Chem cal Corporation, Mrristown, New

Jersey 07960:solgjansrefqnolyraersrand @ere padiaulaslydo syorkingorn atgasic selutiens nal  of

Pol ymer Sci e Lstry Edition, Vol. 18 (1980), p. 75 ff; D
Freitag) U. %%RHQ‘%BX/%H%RE c&?‘sﬁgébfes“ ne', BAYER AG "Pol ycarbonates”
i n Encycl opedBaci@iroliad yhtbe Ibgetivpe and Engi neering, Volunme 1 1, Second

Edi tion, 14988, p. PSycdrbbnated aliandampl@df s pomEt tale washil raeberdimnd P. R-
Mul I er "Pol ycarbonate" in Becker/Braun, Kunststoff Handbuch, Vol une 3/1,

Pol ycar bonat do thelinuengioa, i predyeaskingsy, facthe mainsite of easesday thenen Ver | ag
any ot her - pantsEcel pfoseds hlend8 Regeifbed Ry Ry WaliiE fedofog®> 2

pol ycar bonat epUylichtiensso-cal l ed "interfacial process"”, which takes place in
a two-phase reaction m xture consisting of inorganic phase (water, alkali)
and an or ganit JHwed, "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 Corporation, Morristown, New Jersey 07960:
"Synthesis of Poly(ester Carbonate) Copolymers"' in Journal of Polymer

20 Science, Polymer Chemistry Edition, Vol. 18 (1980), p. 75 ff;

o D. Freitag, U. Grigo, P.R. Miiller, N. Nouvertne', BAYER AG,
"Polycarbonates" in Encyclopedia of Polymer Science and Engineering,
Volume 1 1, Second Edition, 1988, p. 651 ff, and finally

¢ Dres. U. Grigo, K. Kircher and P.R- Mlilier "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", which takes place in a two-phase reaction

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



.2 (organic solvents, insoluble in water, nostly chlorinated hydrocarbons
such as di chl oronet hane and/ or chl orobenzene). The product of that
synthesis is an organi c phase ( herein after also 5 called organic

synt hesi s solution), which contains the polycarbonate in dissolved form
and an inorgani c aqueous al kaline phase, which contains the salts forned in
“the synthesis, such as NaCl, sodium hydrdgen carbonate, soda, additionally
resi dues of the phenol ates, bisphenol ates and sodi um hydr oxi de used, as
wel | as cat al(psganiardlivertsoimdaluple mowatsrsmbétly bbloeiobteddsydretarbass

wat er - sol ubl e c oun originating as . inpurities fromthe starting
materials or %‘@?‘MﬁglﬁWnﬁg’@HG&nﬁ%ﬁ‘aﬁorggﬁf‘é?’éét basi ¢ conpound is used

i nstead of NaOH, the aqueous al kaline phase contains the correspondi ng
anal ogous salts or secondary products. 15 The ai m of the working-up which
follows is to sepafts prodiutt ofthet syrthegsisiis anquganis pbhas ¢ hasein@fter atsel y as
possi ble and to renove the repaining, e ciall, | kal j ne residues of the
i nor gani cgcorﬁ?ﬁﬁﬁ&éga'@\'ﬁisbfﬂth&ﬁ@ %H‘Hcg])n\élgﬁf‘rp%%’x%g?%w cahen@tefer sed wat er
content of t sscﬁ‘p@d ' 9%{5:;\_5 : j fromthe
organic phasgﬁ sT at ﬁrﬁ@gﬂgﬁﬁggr bysa%gﬁignglgﬁ E‘{‘?{%ﬁ”m%?g agnrse
optional | y cdhbisalis feimed indheisynthesisosush agNaGusadipor hydrogenon oper ati ons
are, if possibl arried out. before.concentration, of the or ic phase if
heat processderonAtLEats. aRlipBBY rNAREE S o ntiates S Barites &

probl ems are gHdsoGRVRYdroxitd isedsss ell AsheitalpSs)aRY SecondbWBroduatiose
synthesis solution can be acidified by the process according to the

i nverit i oAOar dherepbrag wel as ayatepspiihis compesndssyiiginating ay irepdedties fkemi ne

sol utions or j ] T [ d by way of
mon- 11 mi i ng ‘08 T4 FBe 08T Sl B YRy LHPRHLLESES: eyl ene
oxi des, or tftfdnﬁp@.lmeﬂsbdﬂﬁsteéﬂblfNa@H,Oth@aCTmbas alkalide phal8eDniliSs

provi ded they are prepared i n suspensi on) pol ycarbonates) pol yester

car bonat es, ﬁBPf@frﬁéPo'@‘HF‘B@tﬁ'&i"@@U&ﬁ@“B(ﬂr?@PWﬁ@Y peRdugtBcat i on of the
synthesis solution is achieved by washing that 5 organic solution with

wat er one or nore times. That is generally carried out with the aid of one
or nore 46i di fi catTrengimaatitheasdrking-up whictefodlowsrieta sgpamtesefféhatl st eps. The

acidification includes either the entire ,al kalin otential of,the 10
Synthesi s or NSEENIE Sgiepus ffase S5, capalEielf a5 PosRbIo ARG A FetRoYR ey kal i ne pH

range, only tramaning’ édpetidily@ikaline resSiddiealof € Florgalde cenfpounbs, whi¢ROUS
phase di ssolved or, In adm Xxture with resi dues of the aqueous phase,

di spersed i n arasoptajaed in thesnlublgiraddispersed sateeoniaatofibe gepatated ons
| Fjeed & thicanu isparsed ateios B ded on:
agueous m ”ercﬁ{gaﬁr%' seeég‘éﬁ#l??ﬁét&g%dﬁ&&%@wo% e grg%%ﬂcam&[?%ra't% acid, 15

or alternativefy aqueous SO I on organi c aci ds. washi ng and
aci di fi c@0i orachievedkewwashinh epeudtjcnst whidh are aftionally cpatbémadswithd

blications. 20_For exanple, .EP-A 0 .023 570.descrifpes a,proce for
horki ng. up & RSN REBY rsiopw eHan oo RS reel 2038 I CoR Bifoduce
shear ener gy ,hegid QtRiehiratibh Bf fﬂ%@ﬁﬁi&éhéﬁéipﬁééﬂ PYScassdY Sre dRicfot ed

Description of the Invention It hasS now been found that, as the denands
made of the gbepwsposEsof cancentsation.he conventional nethods of working up are
no | onger sufficient. Even the snallest traces of inorganic residues,
especially alkali and catal yst residues, fromthe synthesis cause

signi ficast damegesihiilal pRoUIEPE & afidkndidi irothe dasevdficthert pslymersy ner is
exposed to high tenperatures, optionally conmbined with noisture. Such
damage may b&YPEE whpse sheliesis solution can be acidified by the process

according to the invention are, therefore, all polymers whose synthesis
yields alkaline solutions or suspensions or emulsions. There may be
mentioned by way of non-limiting examples polysulfones, polyether

30 sulfones, polyphenylene oxides, or their suspensions, styrene copolymers,



30 instability of the nelt viscosity or, in extreme cases, the formation of
white -4 spots of hydrol yzed polyner. Al such danage is known to the
person skilled in the art. In general, attenpts are made to counter that
phenomenon by 5 neans of suitable additives. However, the use of
stabilizers as additives is limted by the |oss of nmechanical properties
“or, for exanple, by an adverse effect o t he hydr ol yti ¢ behavior of the

stabilized polymer. The use of, for instance pol ycarbonate in the mnedical
or food-rel atBhashBeapiayided thayse drepareddn suspensien AQycarbonatesor y
reasons. 10 3&9@{ i enl L ! ether they be salt,
salt of the cat %dt&gPBé %gl Pb&ggﬁ?h@@%ﬁ%g@?@%tq% pol ymer or wat er
fromthe washing of the polyner synthesis solution, is al so expedient
because separatio alt, alkali) js .no | onger possihle in the follow ng
wor ki mg- up: 15 anq RsTEaliva Al e suphst Solilanas aBhEred by waRing it or
significamrt ; Wafkéh _eMEN; ﬁ,eé'gr- i of the
pol ymer sgl u?(?rgﬁﬁﬁssggﬂlt&gﬁg@?al n t%i@%Bﬁ?ﬁéErﬁh%St 'g?nts en%ﬁ\ ti oﬁ?a\'?/ﬂgre such
concent r at i orwitiihel aid ©f bherorahost apdifisatiinsaandwashingavittowates midlstlg in st eps,
because the nethyle e chloride frequently used as solvent is 20 susceptible
to deconposi t38YRT@IFRPSyerson skilled in the art is also famliar with such
reactions. Starting fromthose problens, the object is, therefore, to find
a working-up process that leads to a significant reduction in the inorganic

25 constituents, cdgcacidificatiomnciidesiaither tunentirelalkaling potentialpdithe per
billion pb) range in t rgant ¢ pol r ution, before the

pol ycar bdlar YETTH oh Pre eIt sBeaaon fiape phaorad NEAKABE e of f ¢ e
pol ymer. Sur néh%é,f‘tﬂ'hythé hegtralkiatieh of fesihial@opetitilents 6F theeffiebas wor ki ng up
30 polymer synthesis solutions, which are obtained by an interfacial
condensat i on Riesedlissalvad af i pdatxikreyit regduesef the aguagisdhasge or gani c

-5 polynmer-c W)l i r f oI A .t h.aci ds that
are honngene%és‘%r%@ﬁ‘uﬁ%gé@ﬁh e or ggh:ége %’Lea%%é&ozggghgs?%%}'égsen hal i des,
or gani ¢ car batyeioas anidéri agids] especially bigdrbehorig akcidoand phosptidbricagdidn at ons,
whi ch may optionally be branched or substituted, or their derivatives, such
5 as, for 5exé?hﬂ"€!’“%%(?ﬁ’o%%u%ﬂusa$mm LrgaRIGEACHHs. aci ds, acid chl ori des of
m neral acids, especially such acids that have better solubility in water
than in organic solvents or that react wwth water to form such conponents;
preferably HCl gasihat@@shing and mcidiflcation iplikesyise the subjedsmatiar of gani ¢

car boxylic and/or | £ oni i.ds. having from1l to 12 carbon atons, which 10
may opti onal Naﬁﬁpi'i%aﬁ&ﬁ%@ p@ﬁ"‘gaﬁ@?i tuted; very particularly preferably HC
gas and phosphoric acid - and is then optionally washed with water as
usual. Within the context " hom)ﬁgeneous acidification" is understood as 15

meani ng 8 d conpdii@@mRier PP O 1thdegaribes shpiasess iRIwerking Wnt  added
to organic p j L NSt petall .0%3‘% nogeneousl y
in the pol yrrgﬁé?é) a:{JYtﬂ?%Rnﬂ%%sﬁéﬂcﬁzywFlslggtsiggﬁl:eg?resgmgégt)r | h\g%tegpt he invention
be carried owgne?gy,iapdipaally withtthe usewdidispessing@gentst he pol yner - cont ai ni ng

sol ution Wi tfhe ailed Description of the Invention

It has now been found that, as the demands made of the polymer

25 increase, the conventional methods 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 formation of white



aqueous mneral acids or alternatively, in a preferred enbodi nent of the
process according to the invention, it be inserted as an additional step to
conplete the acidification after separation of the aqueous acid washi ng
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 phaséis added wthout a sol vent,
preferably in the formof a gas, or in the formof a solution in an inert
sol vent, pref &patd 9f hysielyzed prlymss Hihstick damagsns krowsgieribe wersarki ng i nt o

t he pol yner - cqnt,ai,ni ase is carried out by nmeans of turbul ent m xing,
30 static mxéll(ﬂlegljhg%ﬁgﬁ'i C m xers. -6 The process according to the
invention is preferably applied to polycarbonate solutions. Acids such as
may be used in the process according to the 5 invention are, for exanple,
without |imting tHhegsnejabatiaraptsareghadeto goudenthahppenemenen byher et o:
C~-C22) optio d.or. i OXVle L G I J i ds,
especi al | ygf o?ﬁé%#sagsg{h%% %%é{te“?é,g?ﬁ%‘%%}ee?’dﬁhgg%s% 8#%%%%%%5’%% %@#\%sﬂg or

neo- but ane-, iligtiteddy thelosd 8hechanical propertikexafor xample, byl ah ddverse
xyl ene- car boxylic and/or -sulfonic acids) which my 10 o&ti onal Iy be

i ) ( y
branched and/ &ffestier the bydralytiedyebavior of the, stabiized polynegra die use@h forp, ¢ |
Br or heteroc ' Y : i L Chy: Mk dthe acids in
aqueous sol ut ?{@é&&ﬁgﬁjéﬁ@g@%&)@%@ lr?atﬁ?dﬂésd,'E@gggﬁgﬁrglét%éeﬁ@# yshﬁfsori des or
aci d anhydri de¢herefore veng imitad faieguladdryaeasonsabl e are di carboxylic or
di sul fonic¢c _acids having from1l to 22 carbon atons, such as 15 oxalic acid,
mal onic aépd, succinic acid, adipic acid, citric acid, malic acid, tartaric
actd, [sophthalic agdiatd ARG AbGANRAUsRiucHS, WARIhEANG tRLdh ke, . as
wel |l as their derivatives described correspondi ngly under "the carboxylic
aci ds. Ket ocardthe Catalyst odalkal from the) syinthesis efitilecpolpmnenor wateri ftgmdhe al so

suitable for use,according,to the,nvention. 20 ,As mneral, acids or acid
Casen et o mAEEE R e el nthBus Bl & 2162 e RbEgRRL 8RR o
(phosphor ous @epdfNRAYBELHIRaIPGS Ab lomEsraRIem Y the faldwinghedrk horic
acid and n‘ixturgs thef(eof, przferablrggHgﬂ,% SQZ and phospﬁori cmgg?%). 25 As

deri vativd8 ofandrenpounding,stepsptythgcasead the wiashingnwater, damfiedntdes and
acid chl oride : or the
Sahydr i des or e edtfbeChused Br ekdildle, Shth by coEeMatidiblie)” L0°

| deal |y, and ipeheeepsabtioratised td tistanciheéspalgadr anteofrthadiolutionpivhbles,
particularly preferably very readily soluble, in water, .or the acid
Gor | vat | ves’ uBuan coageRatR TMORES (e Siems AR ARy asens s JopBadi |

wat er - sol ubl e sagidpecYisdiHaomethyidife X6AES fraqLENTY G5ed BS sBv@anisc phase is
thus 5 substantially sinplified.” The acids to be ‘used according to the

i nvent i on2@r e sagceptibig ihdecorapesitigrnthe persporskhled in theag is else familiarn t he
formof a sol yt.j,0 T tions are then prepared in organic solvents
that are sol ub '{é‘ élhncq%§°§§+#ents used 10 in the synthesis, preferably in
di chl oronet hane or chl orobenzene or m xtures thereof. It may be

advant ageous to use_the solvents in the updried state, becau%aepthe

solubility of the axpdingdiasmdnese prabirmsdhe objectis, therefersy /#rd By di ssol ved

residual i StyHiking-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



15 The introduction of the acid according to the invention nmay take pl ace
at any point in the polyner synthesis solution washing procedure. However,
it may al so take place before the washing and before an acidification with
aqueous aci ds _according to the prior art. O preferably after the
acidification with agqueous acids, optionally repeatedly, optionally 20 al so
after a partial washing step. The aci di fidcati on step according to the

i nvention may al so be carried out after or before each washi ng stage or

af ter inter negoherssantaigingaihasedy seheeited offl and acidified veth addsithiitiaget o t he

prior art, or |rmed| at el n entratlon she | sol fel step of
the polyner i rt? gr° QFPSRFf*'ﬁeS%EPS%H\ @e 95{‘5 oCH] S eﬁ)éq(ﬁgﬁpg'ﬁ!' e%xcept I n
the 25 case obrgati@thtoxglic élﬁ'@/bﬁ@bllfdmd%@l@m}mﬁ ﬁoﬁm &5 22 fcarbdrhgtoms,
acidification step to be followed ingle- or nulti-stage washi ng

a S
operation wit wm@h eay gptionaly btabéarmhedrp stituped.sardpeir desivatives; sugtay t he

addi T on 15 330 SKONIRRr SREFCH S} Bk Bt R kR S R "ot e of
t he wor ki ng umm@mac@s é$pedalpaluchtaids\hat eave betteheslubiishinngater he aci d
used for the hormgeneous acidification nust not be the sane as that

used in the aammsorgaagéolvﬁmés pF tad seagiwiivwalerite ey Auelt 60MAPAGNTSHL t he
i nvention may | féPatﬁSg EEds 6#&? /Rﬂalté(/ @Hcﬁé&%%rnb%msstgﬁ%b%atnr@ washi ng
a proc y car

process. SuchPg onal wat er added
in parall el wcai'bcxylmaadlbeamlfmﬂc dosdssha\mgrfrom 1 e 12cachort Aones; iwhigol ut i on,

LSt he B o FENCoRURAIN DR TRBShEsLo SHESYBH: VAT R UchIBRY PRRIGRERCH G or o
and after eacjg §§@a ﬁd&ghoﬁéﬁcnﬁa% Rhéﬁ%ph@nél@ﬂwrle M?lHavJ/a]ltéFSQS of a

pendul umtype~wa eration such as may out or exanple, in
stirrer vesselsuall5 The process according to the invention may al so be
carried out between or in so-called coal escers instead of separators.
Acidification steps according to the invention may, of course) 20 |ikew se

be carried out upsS{VRAMN cERBRS hoRRsH Mool HeidifiditionCis ihddStouaedsat i on,
that is to say which use conbinations of different conventional washing
processes15  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 polymer-containing phase is carried out by means of turbulent mixing,

30 static mixers or dynamic mixers.



The di agram bel ow represents a di agranmati c 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:
-s | Jx - wy Direction of flow of the organic phase to be washed [
Possi bl e additions, alternatively or in addition x=0, 1,2,3 w, w, =0, |,
2, 3, 4, 5 6 Prior art Isolation y=1,2-%4,5 z=0, 1, 2, 3, 4, 5, ~
According to the invention 6 The schene above shows the steps which may be
appl i ed during a woile piecese acadmling i thadnveniientis preferabdy appliedta f eat ures
are marked in relzd a.gd agharﬁgierise t he invention. The paraneters x, w, y
and z are usedPEHENLHEZTLOhe possi bl e variation with regard to the

i ndi vi dual steps, showi ng how often one step may be repeated. Each pair of
brackets enbrace one step) optionally including a substep marked by a
second pair of bradi@dssugizasimayke used inthedregeseaceordingdortheat i on, that

5, 50,52y 30 afliohcab! B RAGRISIAR 1hifd Rl @lmbng of hE Suppl v o

aci d gases~or ofaclds di'sso geneou _ ni'c | vent. The
feeding in of gresertApplitaiititirgent €,aTLooptiorally brafichddwesitsttuteay t ake
pl ace in special vessels, in pipes or alternatively in the described
devi ces corr ei30PRNYHG of sulferic @oidss egpegially formigacdidpmeihanss, elhangaisescer s
with and with LXLNG. L5, URj ) ugh . xjr _he organi )
pol ymer - cont a%}r‘:itnﬁéro?ﬁégéqsvﬁ}t R ptée%;gggihr%c’ 'gginh'z(é ntnalnr# hg %@%eﬂeﬁ’e&{)ebe
carried out by pheags, tofueheowyléne-batbexgkc arsd/ot tsulfoniccacidorwhighamaye m xers
ti L Utrath , tc.). . .

(stirrers 10 orp%onglrlyaée b(raar(lzcr?ed and/or substituted, especially by O-alkyl, -O-aryl, -

CO-, F, Cl, Br or heterocycles. The derivatives 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. Ketocarboxylic acids, such as, for example, pyruvic acid, are also

suitable for use according to the invention.

20
As mineral acids or acid gases there may be used HCI, HBr, H2SO,,
H2S03, 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 SO3, P20s, P203, SOCI;, SO2CI3,
POCI; or the anhydrides or mixed anhydrides of organic acids, preferably
SO;.

30



-10 An exception is the use of volatile or deconposabl e acidifying agents
di ssol ved honpbgeneously in the organi c phase, such as HClI gas, oxalic acid,
pyruvic acid) etc., where the washing out of excesses may optionally be

di spensed with if renmoval or deconposition is ensured by the 5 subsequent
concentration steps. O course, the process according to the invention is
suitabl e generally also for the working up-of solutions of polynmers in
organi ¢ solvents contam nated with al kaline inpurities. Accordingly, the
present 10 i nvent i odeally,&ngdshenasopretersblyhthenacigpisedarereadies ent

Application rel at.es,_also o the | owfaulf abl e pol rs_obtai.nabl e by the
oUri 11 cat o phaltadeny 2eepeat, e ey olpler Shivali diene dBuvaReS
determ ned as (igdd et withviiteSRIMBIA SARAGEABIRSoAY PEAGINCREtrsompide
granul es of the polymer, for exanple polycarbonate, worked up according to

t he i nventi on.adés \Ypebing®ithe exeesssadid fronpthe @garicphase iathupr oduced by
means of 2@ an_i,nj QN i,ng machine - e.g. an Arburg 370-G having a

| ocki ng préssu @%ﬁ%&yg‘gﬂﬂﬁé&zone screw, screw forward speed 40 mis - at
a material tenperature of 300C and a tool tenperature of 90C. The

speci nens, which have no defects, are then sterilized for 18 25 hours at
126C and 1.4 bar wi [he 3cigetnbatusedAcEarding & thedanention arexaddrd withouta

device from M T . S i d_Di r | ess
Wi te spots,  ASEoPRGRLY in 3B ol BER B o) BPE SBEltoR, Thi3pluths <,
means of a st esrechien posarpd in erganid eolvants\thadars! sillible amtheesellvartsadedf or
exanpl e, by neans of the, program "anglySIS" from S | 30 defects (=
whi te ‘spot’d) Ha\ﬁhﬁéy%\tth&ﬁﬁnﬁfé‘%’a(’% in %P%'@FO"E‘WQH"@PE Cﬁ*ﬂféﬂ’%!?@é‘e 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 art. Or preferably
after the acidification with aqueous acids, optionally repeatedly, optionally

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 operation 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



defects) and 1Z~ fromO0.05 to 0.2 nm (small defects) are counted. Pol yners
-11 classified as lowfault according to the invention, to which the
present Application relates) contain fewer than 10 defects in such an image
section. 5 Polycarbonates such as nay be worked up in the process according
to the invention are those based on suitable diphenols, that is to say) for
exanpl ) hydroqui none, resorcinol, dihydr®xydi phenyl,

bi s( hydr oxyphenyl ) - al kanes) bis-(hydroxyphenyl)-cycl oal kanes,

bi s( hydr oxyphdrgrhggengous@sidifigation(myst motygehibeydame ad dhat used in the

bi s- (hydr oxyphenyl 1% ket ones, bis-(hydroxyphenyl)-sul fones,

bi s- (hydr oxyp S§h??8xides,

a, a' - bi s- (hydroxyphenyl)-diisopropyl benzenes, which di phenols nay optioally
be al kyl ated or hal ogenated at the nucleus. Preferred di phenols are

hydr oqui none, resorldienprocess af adidifigatignpesgrdinghterthe jnvention may also be

2, 2-bi s-(4xhy Vi Vi 1= - .

1, 1-bis(4- ﬁydﬂ%‘%@pﬁ%&rﬁgl(%n)\béce'ﬁwggérﬁgﬁ?@ﬂgﬁé-\’Y)&}Ssh-"tgﬁrﬁfﬁ?%’x%%ﬂ‘eﬁﬁ?cpersgpane,
2, 4bi s- (4- hy dri@yphbedllyl dardedrethyding Waithingl whterlidttet4n pyekily withedry! ) - m or

- pdi i sopropyl benzene, 2, 2-bi s-(3-net hyl - 4-hydr oxy- P_hen | ) - pr opane)

bi s( 3, 5- di net Hpstrearyen dewnsieaam pf the acidethexacid gplition, heqassemipe-9as20

hydr oxyphenyl )S- tpane, bi s- (3, 5-di et hyl - 4- hydr oxyphenyl ) - sul f one,

2, 4bi s- (3, 5-di'met hyT - 4- hydr oxyphenyl ) - 2- net hyl but ane,

1,1 -bis-(3,5-dinethyl 4- hydroxyphenyl)-m or -p-diisopropyl benzene and

1, 1- bi s- (4hydroxyp enw -3,3,5-trinet ﬂyl cycl ohexane., 25 Particularly

pref err ed i phenol $f ANEshigRRaratien withsegiargigroie\segn g process

1o 1-bis- (2~ DYURBRERY Inkr iRk P A bé irfsehledr ietbieriitt kREPEXEH - PT OPane,
2, 2- bi s- (3, 5-di et hyT - 4- hydr oxyphenyl ) - pr opane,

1, 1' - bi s- (3, 5-s¢paathy I The-dane eppligseto/the-indivisiual steps iof agpensidiwerypse,

1, 1bi s- (4- hydr oxyphenyl ) -..cycl ohexane and 1.1:bis+(4-hydrooxyphenyl)-3, 3,530
Ui et hyl cyel OTASROberatioh SyRf &5 ¥ BE satned gt Tor xR anEreL, )

descri bed, foregsamgpl e, in US-A 3,028,635, 2,999, 835, 3,148,172, 2,991, 273,
3,271,367, 4,982,014 and 2,999,846, in DE-A 1 570 703, 2 063 050, 2 036
052, 2 2115956 and 3 832 396, French Patent Specification 1 561 518) in the

nonograph "H 5 Sc I ] 3 AV S, G

I ntersci ence Publi Lm;%ré@c%%ﬁé%gé@ﬂh?%@@@n?%aygﬁléxicb%rg%ﬁ%&g)%?)gl 1986)
620401 1986 andetWs&bor B called tdalescers indtehd wbpeparatorbonat es, only one

di phenol is used, and in the case of copol ycarbonates a plurality of

di phenols is used, it being 10 possible, of course, for the bisphenols
used, like all the Qidiféathafibsebscérathfidthbiifventdrinbpngesupskied to the
synthesis, to be contamnated with the Tnpurities fromtheir own synthesis,
al t hough 20 i dikewiserkehcarried aw dpstieameercdavensireana of wash dines loé arixes

possi ble. 15 0 [ rson e . L] jves of
carboni c aci d)%spgﬁ%i?%aﬁﬁ%Pod%%%\”’ﬁgcga‘w%&frﬂg[n%i“#g%gf Eﬁgf%ﬁ&pgﬁeét\_@@, ally
phosgene, it hedghingpatebses.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 bisphenols), of the phosgene by acid halides, 20
especially acid chlg i i 1 l ; i:ally of
aromatic dicar boxyluﬁ?ldzi%?ﬁéﬁé?%&p@ﬁ%%tg?%}rgg%?rw@agl&‘(’:\%?'88 y ?@tgéi d

di chl ori d25. Argamicipalycadianate-cohtainisg phiaser amnoulddaleaplace\dfter aci ds or

m xtures thereof and their reaction with phosgene.in,si to formthe

cor r espondi ng S&P@Eﬂﬁ’&é}ﬁ“%ag@ﬁﬂeggéﬁ?o rﬁgﬁ"," g’#@’&@?l"éﬁ“ﬁ@ﬁﬁgecarri ed out
25 at suitabl gydiidRaAR&fetd:y of ten 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 tertiary am nes such as are described in the
literature, especially N 30 ethyl piperidine, N-nethyl piperidine,
triethylamne and tributylamne, or m xtures thereof, it being possible for
such catalysts to be added in one



(

-13 netered anount or alternatively by the netering in of several anounts
~at intervals in tine (batch process) or in space (continuous process).
Sui t abl e al kal i ne conmponents include any al kali and al kaline earth 5
hydr oxi des that are soluble or dispersible in water, but preferably sodi um
hydr oxi de, potassi um hydroxi de, magnesi um hydr oxi de and/or cal ci um

hydr oxi de (suspensi on of calciun1hydroxrd%'in wat er) or m xtures thereof.
The solids content of the polyner solution to be washed may vary 10
according to the nol ecul ar wei ght of the polyner from0.5 wt.%to 30 w.%
pol ymer; at nol ecul ar wei ght.s (wei ght average "Mwv') from 8000 to 50, 000,
preference is gﬁg %P Ebgﬁyhﬁp solids contents of from2 w.%to 25 w.%
pol ymer) preferab from5 w.%to 22 w.% polynmer, particularly preferably
7 Wm.%to 20 w .9 nd at nol ecul ar weights (My) > 50,000, preference is 15
gi ven to pol yner ids contents of from2 w.%to 15 w.% pol yner. The

nmol eccul ar wei ght ;8 wei ght_average My) is 0 d by neans of ge

Detection is by R
pol ystyrene gel s,
present case, a
pol ycar bonate s
pol ycar bonat e i .

wat er, such as aliphati\c, optionally brandhed, partiall 8
per hal ogenat ed sol vents having from1 to 19 carbon atons, i t
fluorine bei ng used_a®irce offal offe argani pied: tebg wavet hyl ene chl ori d

trichloroethane, tetr %JAL]&E&%& NERGvey HiSQuQPt i onal Iy substi tut
conpounds havi ng fromxgotlg 18 'carbon 30 atoms, such as benzene

3
o-, m andlor p-xylene, 'nei y- or et Y zene, Bi pheny{solBidhenyl
et her, chl orobenzene, w,b‘!'nﬂf‘?’g’gﬁtfl or pi 124%?| chl orobenzene, as well as
m xtures of such sol véit'&>*fref erred ﬁ-e%&m@\%@mmnw ene chloride and
chl or obenzene, especi §rPy*>¢tit’or obenze Suitable chain terminators are
bot h nonophenol s and 5 nonocarboxylic acids. Suitable nonophenols are
phenol , al kyl phenol s such as cresols, p-tert-butyl phenol, p-n-octyl phenol,
p-i sooctyl phenol , pthengshemmabeve ahewp the siepswhitk may beappligtedwing auch as

-chl or ophenol W 4- di : - br ; PR henol ,
gnd m Xt 5res t %%eg)fgéc%gé@é%gﬁ @l"ﬁ%ﬁ%@aﬁﬁgﬁﬁéﬁ%ﬁ géééerﬁ%ggﬁlzjgrﬁ gga;gi d,

al k%I benzgi c afﬁ&@agactehaé ﬂ’iEiFnXIegttomCTtd?sparﬁlg%tamqnﬂ, péndtlzaicregseﬂrtb n?t ors .
to be used_.is from0.5 moi%to 10 .15 o ed on nples o i phenol s use
1 o part) Bul HSHBIEE the RSB TGHOB W EAI QP RVRLEDFERmmSHOURE ol acc
before, duringgw oﬂéﬁ%hets@) ﬁf&?&ﬁel%i’e'l?%. 4 h@é?l}@f%ék‘é’tﬁ'é?ﬁb@ﬁé!ﬁné are the

tri- or poly-functional conpounds nown in pol ycarbonate chem stry,
especi al | y t hetep,rptionglly inching asubatepraadieddyorlsgeong pair of bragkets.
branchi ng agents incl ude phl orogl uci nol,

4,6-di methyl 2,4,6-tri-(4-hydroxyphenyl }-hept ane) _

2,4, 6-di net hyl - 2, 4 Keidifitat(oh i8 homysteneouseridificdtion! &t is to say
3,5-tri-(4-hydroxyphenyl)-benzene, 1,1, 1-tri-(4hydroxyphenyl)-ethane,
- ( 4- hydPox AsHlifigAtionAfsa{ding t theeinvention, i.e. the supply of acid gases or of

bi s-[ 4, 4bi.g ; = l; - : T

bi 5 (4. hyd: (l)cg(s;‘;%lﬁée’cﬂgﬁﬂ(ggpr %b}a?ﬁ%lﬁ enﬁ]’?)]ﬁé{rlg]anﬂ{%%ﬁ. The feeding in of

bi s- ( 2- hy dhexgidifyingedents becording té-thre tilydrpibanay take place in special

hydr Oxyph%ré)élsgl_s,zi_n([%bgé glr QP(éjrrn%%‘.%’l?‘?ﬁ‘ ¥I'|1g agsrc?%aegedevri]c%xsaéo ?és&)%nding to

the prior art, such as separators or coalescers with and without a mixing

___________

11
tri
2, 2-
2, 4-
2, 6-
2(4-

15  unit. Thorough 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.).



30 hydroxyphenyl -i sopropyl ) phenyl)-ort hoterephthalic acid ester,

t etra- (4hydr oxyphenyl) - net hane,

tetra- (4-(4-hydroxyphenyl -i sopropyl ) - phenoxy) -15 et hane and

1, 4-bis-(4',4"-di hydroxy-triphenyl)-nmethyl)-benzene, as well as

2, 4- di hydr oxybenzoi c acid, trinesic acid) cyanuric chloride and 3, 3-bis
(3-nethy|-4-hydroxypheny|) 2-0x0-2,3-dih roindole or a mxture thereof. 5
The amount of branchi ng agents that are optionally to be used is from0.05
mol % to 2.5 ol % ﬁﬂs‘? PY is thenyee qf‘tqiatﬂe@rﬁ@pwpagabﬁ diBin®dn nol es of

di prenot s Useggkht i Hoftogfegus! e ARG

used initially>w e 8 lé aln I’mna ors’i

ol vent bef or E"‘?‘Aﬁ“‘“e"y“g‘ﬁﬁ?‘ﬁ% "‘“‘y“”Fﬁ%‘f?ﬂéi‘é‘&?i“?ﬁ?“ﬁ??@%?ZPl on of
t he pol ycar boRgtigaal E/ aﬁﬁﬁﬁs%wthéf reEQvah o8 deeonapositon fensyred by theonat i ¢

di car boxyl & c t reparation of the polyester carbonates
are, for eﬁan%ﬁbgé%‘%ﬂ]té’?ﬁég'g@&“ %lg?gpht halic acid, isophthalic acid,
tert-butyl-isophthalic acid, 3,3'- dlphenyldlcarboxyllc aci d,

4, 4" - di phenyl di car lic Cld 4, 4- benzpophenonedi c rboxyllc acid, 3,4 20
benzophenonedi car bgﬁﬁ’ﬂs‘%\ ‘?ip Qpess a&PBWé’?ﬁ/FO &‘PHBYGQIQ{HF%WWFC acid, 4,4
di phenyl suI fo ?P@‘d’f h [ %m'ﬁ opane,
trimethyl - gﬂ?}fé“x ane- I @ | cagbéxci/?ISlBLdtig)ng?fBb anc W'o}%ﬁf unbr anched

al i phatic C6 SGWedtscmrﬂannated aithddkali® idfpurities aAcooadinglyl theptesept i ¢ aci ds,

articul a ref erence | iven to .
P : Yo P" fvehtion rela?esgalso to such an application.

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 foliows:

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 an injection-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

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 sampie 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 use of terephthalic acid and/or isophthalic acid. O the aliphatic

di carboxylic acids, particular preference is given to the use of undecanoic
acids and diner fatty acids. 30 -16 Derivatives of dicarboxylic acids are
t he di carboxylic acid dihalides, especially dicarboxylic acid dichlorides.
Enbodi ments that satisfy the definitions and paraneters nentioned 5 under
preferred) particularly preferred or ver§ylparticularly preferred are

preferred, particularly preferred or very particularly preferred. However,
t he above- nentdlassfiedorg low-tauiraccordieg i theainventiom dd winehathe: resentent i oned

e o say bet dbReE (e PHTE R ER D LR Ml g a0 oS! ca
They apply corseesg@ndi ngly to the end products as well as to the

prelimnary products and internedi ate products and processes. 15 The
repl acenent of the carbonate groups by the aromatic dicarboxylic acid ester

groups takgs pl ace l+al | ichi | ¥
guantitati sel Yy, SO %&?%&tﬁ%ﬁé?ﬁégﬁ% gg‘aﬁﬂé&?géé? Qﬁml‘tdga%g& so found in
the finished petyrligto therihendtion arélthosebased batsuitablef diphendls ahat isto

di carboxylic acid ester groups may take place hoth randomy and 20
bl ock-wi se. Tﬁ@%‘%ﬁé?ﬁ@?ﬁ:l’f’é@m'@ﬁn%ﬁ@%ﬂﬂ% dipydre¥ydipheminRifes to be used

according to | LA | < rhonates, is the
accor ding & o (FrRYSUBRIARE, Y- dr B ohehyF2) EloafiahBe B
(hydroxyphenyl) sulfides, bis-(hydroxyphenyl) ethers, bis-(hydroxyphenyi)
10  ketones, bis-(hydroxyphenyl)-sulfones, bis-(hydroxyphenyi) sulfoxides,
a,0'-bis-(hydroxyphenyl)-diisopropylbenzenes, which diphenols may

optioally be alkylated or halogenated at the nucleus.

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

15  dihydroxydiphenyl, 2,2-bis-(4-hydroxyphenyl)-1-phenyl-propane, 1,1-bis-
(4-hydroxyphenyl)-phenyl-ethane, 2,2-bis-(4-hydroxyphenyl)propane, 2,4-
bis-(4-hydroxyphenyl)-2-methylbutane, 1,1'-bis-(4-hydroxyphenyl)-m- or -p-
diisopropylbenzene, 2,2-bis-(3-methyl-4-hydroxy-phenyl)-propane, bis-
(3,5-dimethyl-4-hydroxyphenyl)-methane, 2,2-bis-(3,5-dimethyl-4-

20 hydroxyphenyl)-propane, bis-(3,5-dimethyl-4-hydroxyphenyl)-sulfone, 2,4-
bis-(3,5-dimethyl-4-hydroxyphenyl)-2-methylbutane, 1,1'-bis-(3,5-dimethyl-
4-hydroxyphenyl)-m- or -p-diisopropylbenzene 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-dimethyl-4-hydroxyphenyl)-m- or -p-diisopropylbenzene, 1,1-
bis-(4-hydroxyphenyl)-cyclohexane and 1,1-bis-(4-hydroxyphenyl)-3,3,5-

30 trimethylcyclohexane.



The nol ecul ar wei ghts (Mv) of the polyners, especially polycarbonates,
according to the invention are from 12,000 to 50,000, preferably from
15,000 to 40,000. The nol ecul ar wei ghts are determ ned by the GPC process
al ready descri bed above. 30 -17 The present Application relates also to
t he pol ycarbonates such as are prepared by the process according to the
“invention, and to their use in the prodU%tion of extrudates and nol ded

articles, especially extrudates and nolded articles for use in the
transparent fiel dIhoes andsthersyitabigdiphenpls ase degeribes. fopexample, in
applications;s | q, b | t 4 I Lid gl azi ng,
headl i ght | eHsstsag;‘d]P%érfg:;ég%grgg:%@gr gb"pﬂ!:-}g’ %%?Egéojéggzdr?eéﬁsgﬁsﬁgm as audio

CD s, DVD s, antd2,99%846,iin DEA 1 5VarA03y2 063060 9360522 and@beandoPt i onal |y
also rewitable, fornms. 10 The present Afpl i cation al so provides the

extrudat es afd2#8PdbEeneniRateatSpegicatian 1 618 n BiR-MaNPErapdl Vher s
accordingst OSEHR?“"%}%%QQQRE%HH&%S W&l&&é’obﬂ?@s, Wtéﬁr%%%@cle' mting the

subj ect-matter o ention, are, for’exa 15 1. Safety
panes, whi chPublishesskiewrYorkri®@6dEqui77eff and imdRyA 82639/10B6p62040/Mg86

vehi cl es and ai,r rg&{) gg wel |l as the visors of helnets. 2. Production of
filnms, espec?ﬁﬁmg)5 /119 ms. 3. Production of blow nolded articles(see, for

exanpl e, US Pat enjy #he case of homopolycarbonates, only one diphenol is used, and
in the case of copolycarbonates a plurality of diphenols is used, it being
10 possible, of course, for the bisphenols used, like all the other chemicals

and auxiliary substances added to the synthesis, to be contaminated with

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 polyester carbonates
optionally to replace a portion, from 0 to 90 mol%, preferably from 25 to 75
mol% (based on 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



20 964 794), for exanple 1 to 5 gallon water bottles. 4. Production of
transparent articles, especially of hollowchanber s, for exanple for
covering buil dings such as railway stations, greenhouses and |ighting
installations. 5. Production of optical data storage neans. 25 6. For the
production of traffic |ight housings or road signs. 7. For the production
"of foanmed materials (see, for exanple,-DE-AS 1 031 507). 8. For the
production of threads and wires (see, for exanple, DE-AS 1 137 167 and DE-A
1 785 137). 3oeterediamouahet albenatiptlpdyithe netering imotesvesal armbuntisads fi bres
for lighting.purposes. (s or exanple. DE- 1..554 020). -18 10. As
transl ucent 'thgfaﬁ%? W&@ﬁﬁﬁtc RIBRE T O & SB%?‘?%"QUP?%? Bfgcﬁﬁﬂini um di oxi de
and or zirconium oxide or organic polyneric acrylate rubbers (EP-A 634 445)
EP-A 269 324) for the production of transparent and |ight-scattering

mol di ngs. 5 11. F&Ulﬁab& pkaline compooentsircude anyiatfatiandalkatneleartbar t s,

h as, L€, o] hol . .Jo that.end, pol b . havi
content | of g SAEORIE e e SAUEE' S gieBersRk rERater) PUHBIaTROR sogu:  on
appr oxi mat el yhirsWie, gotaddiumthylfrdidd, mhgaesiurhydixitietamd/drdidiim 12. For

the production of parts for optical devices, especially |enses for 10
phot ogr aphi ¢ wdepXide (ausarpsian qf saleium dyydeddsinewater) aogmixtoes themof. 13, As
light transmi ssion carriers, especially as fibre-optic cables (see, for
exanple) EP-A1 0 089 801 ). 14. As electrical insulating materials for

el ectrical conducfltiessalidd chatentlofithépoiyimey Sohgiondb beagagiatimagivaegt ors. 15
15. Production of nobile phone casings having inproved resistance

Sor f i) 101 t SHoeRERD HihelBPBsIAE WEIGH fghe REVRATHIOT D5 ML B0 MELE. 17. As
are) 18 1 & _ : . 1
o f ort CpoRimer? Bt ARG WEBhREQRIN dstagd n Pl B65606" ©

i nternal | enpesfererive is@ivereii paymeappolidsatordests df drone 2amtflecto @5 Hat or s,
dialysers. polymer, preferably from § wt.% to 22 wt.% polymer, particularly preferably
7 wt. % to 20 wt.%, and at molecular weights (Mw) > 50,000, preference is

16  given to polymer solids contents of from 2 wt.% to 15 wt.% polymer.

The moleccular weight (weight average Mw) is determined by
means of gel permeation chromatography (GPC) with methylene chloride
as eluant. Detection is by means of UV or refractive index (RI). Columns

20 based on polystyrene 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 are solvents for the polycarbonate in question and yield a
25 two-phase synthesis mixture with water, such as aliphatic, optionaily
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-



20. For foodstuffs applications, such as, for exanple, bottles, kitchenware
and chocol ate nolds. 21. For applications in the autonotive sector, where
contact with fuels 25 and lubricants may occur, such as, for exanple,
bunmpers, optionally in the formof suitable blends with ABS or suitable
rubbers. 22. For sports articles, such as, for exanple, slalompoles or sk
boot buckles. 23. For donestic articles)l4uch as, for exanple, kitchen
sinks and letter 30 box casings. 24. For casings, such as, far exanple,

el ectrical di dicghidrobeprens@isneelsas mixtuBeLef suthssotgents oPreféreed solwents

t oot hbrushes and haj rdryer casings. .26, Transparent washi ng nmachi nes -
bul | ' s-eyes h&f HZf%WﬁP%\?b@"%@ﬁ@%@QWBZ?% eReshialy @&rﬁg?'&?neﬂ. Saf ety
goggl es, optical corrective spectacles. 5 28. Lanp covers for kitchen

appl i ances having i nproved resistance to cooking steam especially oil
vapours. 29. Packa@uitgble ¢hain teymimatarscanediath mauoptemots aatkes and chip

carriers. 31. For her . ljcati )..such as, f[or exanple, stahle doors or
ani it 10 SagBormiayRBRds” ShiteE adih<tbts of¥ e s Brpfeddt  are e
igbj ect mattekueh ablteesdieSRt-bayNeneNp-Rldctyibhérilt pliddickyipteridl,- p-AXAMPI FS

nonylphenol and p-isononylphenol, halophenols such as p-chlorophenol,

2,4-dichlorophenol, p-bromophenol and 2,4,6-tribromophenol, and

mixtures thereof.

10
Suitable monocarboxylic acids are benzoic acid, alkylbenzoic acids

and halobenzoic acids.

The amount of chain terminators to be used is from 0.5 moi% 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, tri-(4-hydroxyphenyl)-phenylmethane, 2,2-bis-[4,4-
bis-(4-hydroxyphenyl)-cyclohexyl]-propane, 2,4-bis-(4-hydroxyphenyl-
isopropyl)-phenol, 2,6-bis-(2-hydroxy-5'-methyl-benzyl)-4-methylphenol, 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-hydroxyphenyi-isopropyl)-phenoxy)-



Par al | el
starting

had alre

test according to the invention and conparative exanpl e:

The

solution used for the test was 40 | of a 15 wt. % pol ycar bonate
solution in a 1:1 m xture of nethylene chloride and 20 chl orobenzene, which
ady been acidified and washed twice with water in a separator. The

foll ow ng test sequence was chosen,

used for bot

differs fromthe right hand route only in the critical

t he sane machi nes and appar at uses bei ng

h routes. The left hand roufl®- representing 25 the invention,

step of addi ng HCl

as the honogenethasesmiduh#diats’ di"¥diiﬁ’fdr05f%h’imfermlyb rnatay- bameneuasa_weﬂepr esent
R SO Pl S DS RG: B S T O

a perfect co
hand) : - 20

Buder

Evapor ating gairmedgl-4-hydfaiyphenyli32aoud-23-dinf@lomtole %FB'rﬁnxﬁh@Qlﬁer%of.

5

10

15

20

25

30

The amount of branching agents that are optionally to be used is
from 0.05 mol% to 2.5 mol%, preferably from 0.1 to 1.0 mol%, again based

on moles of diphenols used in a particular case.

The branching agents may either be used initially with the diphenols
and the chain terminators in the aqueous alkaline phase, or they may be

added in solution in an organic solvent before the phosgenation.

All those measures for the preparation of the polycarbonates are
known to the person skilled in the art.

Aromatic dicarboxylic acids suitable for the preparation of the
polyester carbonates are, for example, phthalic acid, terephthalic acid,
isophthalic acid, tert-butyl-isophthalic acid, 3,3'-diphenyldicarboxylic acid,
4 4'-diphenyldicarboxylic acid, 4,4-benzophenonedicarboxylic acid, 3,4'-
benzophenonedicarboxylic acid, 4,4'-diphenyl ether dicarboxylic acid, 4,4'-
diphenyisulfonedicarboxylic acid, 2,2-bis-(4-carboxyphenyl)-propane,
trimethyl-3-phenylindane-4,5'-dicarboxylic acid, branched and unbranched

aliphatic C¢-Cas-dicarboxylic acids.

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.
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20 | of a 15 % pol ycarbonate sol uti on based on pol ycarbonate of bisphenol A
ina 1.1 mxture of methyl ene chlori de and chl orobenzene"HCI " -2 | of

chl orobenzene in which approx. 10 g of HClI gashad been di ssol ved"Water"

- Dei oni zed water"3x water" -Washing of the PC solution three tinmes using 20
| of dei onized water each tinme in a gl asslbvessel havi ng apropeller
stirrer"Evaporating -Extrusion of the PC nelt via an evaporating

ext ruder ext r uder " "[Bedvatives'of difErboxylig awidg dre theldiearbokyleaatid ditalighs,a wat er

bat hcont ai ni ng dei gni zed, water, .and grapul ati on into granul esof 15-35
my" Col or - Pr ﬁ(i'bf ?argowlmsamgqrﬁeért icle 4 mmthick

bysanpl ei njection noldingarticle""Sterilization" -sterilization of the
color sanple articles with watervapour, 18 hours at 126C and 1.4 bar
super heat edst eam BEmbodimentadhatisatisfyaitie dsfinitiopswanid: parpoieters meatiomedd f or med

5" seed spot s A aleTgch Baticu R ERITER o Wty PR e CBtsremea B ot ve.
test (rioht haeebrieuRricusm) profered of Ven patidulany pretetreg! s 0. 05-0.2 mm 9

18 -22 The 'success of the process according t e invention is
astoni shing and denonstrates the surprising superiority of the process

according to the invention over the prior t.. The process may he inproved
ST urther by 1urt HapwBkeY T tiove-ferfiebR ibtiofS BuBBBRARafREndhe ro
sol ution, or gutaifeterdTRentiorndd gaiRsrallyor irt preferfdrapigeBahhg beoribihed
phot ographs of the col or sanple i
. 10  with one another, that is to say between 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 stoichiometrically
and also quantitatively, so that the molar ratio of the reactants is also
found in the finished polyester 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 invention, including the polyester carbonates, is the
known interfacial process.

25

The molecular weights (Mw) of the polymers, especially
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



speci nmens after sterilization are shown in Figure 1 (according to the 10
I nvention) and Figure 2 (according to the prior art), the photographs being
spoilt slightly by a few superficial traces of grinding, which should be

i gnored. Although the invention has been described in detail in the
foregoing for the purpose of illustration, it is to be understood that such
detail is solely 15 for that purpose ard7t-hat variations may be nmade

therein by those skilled in the art without departing fromthe spirit and
scope of the invenihepreseoctppplation retafedealsbitoithe golygatbonateésasmeh as - 23

VWHAT |S CLAIMED |IS: 1., Process for workin solutions of polynmers in
organi ¢ sol veREPTEBRES Y TG RIPRSSS ﬁ%cqréﬁﬁaﬁpﬁﬁ%mvwﬁﬂr@ﬁ% dI¥oRogeneous

5 aci dif1 cat 8 HhgbRnSABRaRARRI HRIJM BAE LRy Brlbigles s SOl ubl e

in that phase. ymer, characterised 1nt , er ours
sterilisati onarxt moRiD aitidlea foupse Incthedchnspacentgiedd sene paftictlatlybarthe i t

exhi bits fe han 10,10 defects in the formo Lte spot.s gver an area
of 11,5 x 516 T CEOPHEA ABRNEARES such hie TRbYAEPIe R ER. TBOENE af m 2 by
produci ng nol seeles PGiakimBNheadlight drnsdat Renp ddvets, HMbbpivdl apecittRiyeand
extrudates containing polymer according to claim2. .AsR As. A

means, such as audio CD's, DVD's, minidiscs in their various read-only or

recordable, optionally also rewritable, forms.

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.
Production 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.
For the production of foamed materials (see, for example, DE-AS 1
031 507).

8. For the 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).
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z+} +N, Q R, S,27.X Safety-gaggles, ppligaleariectve spectarles100 100
5 28. Lamp covers for kitchen appliances having improved resistance to
cooking steam, especially oil vapours.

29. Packaging films for medicaments.

30. Chip boxes and chip carriers.

31. For other applications, such as, for example, 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 | 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 for 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):
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had been dissolved

"Water" Deionized water

"3x water"

Washing of the PC solution 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 156-35 mg

"Color = Production of a polycarbonate article 4 mm thick by

sample injection molding

article"

"Sterilization" = sterilization of the color sample articles with water

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

steam.

A count was then made of the white points 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):

defects > 0.2 mm 9
defects 0.05-0.2 mm 18
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