WO 01/37992 PCT/ EPO0/ 11352 1 Catal yst Resins '"159159 This application
stelatés to theyeemgdoés oni ng and use of ion-exchangers for thectmrosiugsi on
of bisphenols. 5 The present application relates, in particular, to the
condi ti oni ng of nonodi sperse cation-exchangers and ani on-exchangers and

also to the use thereof as catalysts, in particular formmmmmmmmmw s of
condensation reactions. 10 Condensation -rleactions, such esi s of
bi sphenol s, for exanple, which is generally undertaken by agisghecat al ysed
conver si on of Catalyst|Resiist h car bonyl conpounds, are known fromthe

literature. The latter reaction is generally carried out in fixed-bed or
fluidi sed-bed reactors, as well as in reagent columms. 15 For exanpl e,

catal ysts conghit bhficfiof eRks! ﬂonﬁf%dc&{ditﬁ&{}ﬁ%%ﬂd PRy st YoreS&hh8srd Jor (Rei di C
I on- exchangers) are conventionally used in the synthesis of bisphenols.
These i on- exchamnigetion offhisgpnolenal |y be chemically nodified by covalently or
Tonically bg)nded co-catal ysts and are macroporous or gel-Ilike

(US- A-4,1917843; US-A-3,037,052). According to US-A-5,233,096, jetted

suspensi on- polyEeiiRRdagflication flftes ARYPavidilat, i e MURIARRNOf HidRbdispadd Sed
with strongly acidic functional groups are enpl oyed for the condensation

reacti on of phatimi-exchamgesd eiehgmies-enchangers and slsodoftbe usdhihepdoé msicatalysts, inhe
commercial formighe ion-exq(ig%i gfs contain 45.to 85 w.% water. In order to

25 avoid a coRfcHier &y thgc EANIENSAOR FealtionSt eed mmterial s at the

catal ytic points and consequently to avoid a decrease in the activity of
the i on-exchanger, for use in the course of the production of technically
i nportant 20 2 ondénbatior reaxtigrise sydh) v thp apethe(i BBAPisphaolse famgiaeple, vehivkaiser
shoul d be largely renmoved. Furthernore, by reason of their pr.qductio
process, stan%ﬁ‘? alby Hpdeaken ibynag @ﬁ%@gsc%"@rsbﬁno@fd%@ s‘tl’f"181 carbony!

compounds, are known from the literature. The latter reaction is generally carried

out in fixed-bed or fluidised-bed reactors, as well as in reagent columns.

15 For example, catalysts consisting of cross-linked sulfonated polystyrene resins
(acidic ion-exchangers) are conventionally used in the synthesis of bisphenols.
These ion-exchangers may optionally be chemically modified by covalently or
ionically bonded co-catalysts and are macroporous or gel-like (US-A-4,191,843;
US-A-3,037,052). According to US-A-5,233,096, jetted suspension-polymerised

20 styrene copolymers that have been functionalised with strongly acidic functional
groups are employed for the condensation reaction of phenol with aldehydes or

ketones to form bisphenols.

In the commercial form the ion-exchangers contain 45 to 85 wt.% water. In order to
25 avoid a competition of water relative to the feed materials at the catalytic points and
consequently to avoid a decrease in the activity of the ion-exchanger, for use in the
course of the production of technically important 2,2-bis(4-hydroxyphenyl)propane
(BPA), for example, the water should be largely removed. Furthermore, by reason
of their production process, standard commercial ion-exchangers are provided with

30 certain amounts of acidic oligomer portions which, in the case of continuous flow,
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30 certain anmounts of acidic oligoner portions which, in the case of
'cont i nuous fl ey oiifedx WO 01/ 37992 PCT/ EPO0/ 11352 -2 can beroraireaiiosa
with reaction solution and have a negative influence on the purity,
thernostability and col our of products that are prepared with them Wth a
view to inproving the space-tinme yields and with a view to increasing the 5
selectivities of production processes imashich these ion-exchangers are
enpl oyed as catalysts it is therefore necessary to condition the catalyst
prior to initiealbawashedtout withiwegcsipnselution ai] kave agfegative ipfluensaonithg/RHity.on t o

condition ion-exch s hased on cr.oss-linked sulfo ed pol ystyrene
resins in sucﬂlegn\%ﬁggﬁhaﬁn%ém Od'ﬁtogmorﬁlgftlsg??t@fe pfﬁp%r%iwﬂﬁi‘& "on product with
acidic fragments in the course of condensation reactions is prevented. In

the case of the synthesis of bisphenols which has already been descri bed
above, troubl &Vith eeview 4o tiinprpwing thepipesrtithg gieldnandivithiy wiew o iooreasagiéis | y

to be guaranteed wi.tho activation | osses.occurr.ing i.n the course of the
transfer of”tf A, PAAHORRT TSR L H@b“ﬁ‘ tﬁ?ﬁr‘?d??‘%ﬁﬂ@ﬂg‘?rﬁ a{eh?rgﬁ\%v{ Fnto
the reaction yaagsls itk kot \ilcedsh tb |cONALION tHERLANYsBprid tb$hifig] ise. t he course
of conditioning can be processed nméaningfully and ‘can optionally be

recycl ed without unnecessary |l oss of material occurring. In the case of the
synt hesi s of bisphenpls, various_atte s to.achi eve.thi.s obj.ect 20 have

been descri beg‘_ ‘isﬁﬂ‘?r r§ ﬂ@?&?h?é?heﬂ%?sgﬁﬁwaw_&t Oa?c}ﬁlgﬁ’roéldgn’leéh}_la@ﬁ%rﬁg)ﬁ&e can
be dehydrat edoj rér&s@ﬁinﬂc??%ﬁl!f&ﬁtéﬂe&ﬁ%ty@?{enfétsﬂﬁ iiAGueM 4 WapRRAQ contdminkdidiiofcase

wat er is entrained by ow ng phenol". his case a Shrinkage of the

i on- exchany@r theceactpnirpdict mathdeidio frapmantdiin thercaursesd lcandensdtidnggatitiogs &f t he
i on- exchanger and can consequent result.in.tfracture qf .the ains, In
addition, tr a@&cé'e’éth'ol ﬁbg?ﬁagasﬁr%% $ S_}Se%s?ésgﬁ?r_??a\%lgaﬂgi é‘l"‘@%@ﬁe?‘ﬁ' _P?ﬁns
procedure. FURERSHEPLBovel RofblRieatftihS wWith FcAPPAEione nfiRthiréd 8 doRstghbMly
vessel is not available for production during this period.

to be guaranteed without activation losses occurring in the course of the transfer of

the ion-exchanger which has been conditioned in this way into the reaction vessel

15 and that the flows of material arising in the course of conditioning can be processed

meaningfully and can optionally be recycled without unnecessary loss of material

occurring.

In the case of the synthesis of bisphenols, various attempts to achieve this object
20 have been described in the literature. For instance, a hydrous ion-exchanger can be
dehydrated in the reaction vessel by rinsing with phenol, in which case water is
entrained by flowing phenol. In this case a shrinkage of the ion-exchanger occurs
which leads to an additional mechanical loading of the ion-exchanger and can
consequently result in fracture of the grains. In addition, traces of oligomer are only
25 removed inadequately with this procedure. Furthermore, this process is time-

consuming and the reaction vessel is not available for production during this period.

In US 3,037,052 it is therefore recommended to dry the ion-exchanger at elevated
temperatures (about 150°C) prior to use for the synthesis of bisphenols. In this case,
30 however, the rate of drying has to be controlled very precisely (cf. Zundel et al.



In US 3,037,052 it is therefore recommended to dry the ion-exchanger at

‘el evat ed tenpsv@bigres (about 150C) prior to use for the synt ReviER0®T1352

bi sphenols. In this case, 30 however, the rate of drying has to be
controll ed very precisely (cf. Zundel et al. WD 01/37992 PCT/ EPO0/ 11352 -3
Physi k. Chem (Frankfurt), 59, 225 (1968)) and there is a risk of

mechani cal damage at the high tenperatures. The partial dehydration of the
catalyst prior to decanting into the reactor is described 5 in US

5, 146, 007. 20PhysibClgnof(Frankfungs &, 228 (F®)Vand therena dskhofimgrhegicst dgnggeng
with a streamo arrier s. Subsequently the catalyst is transferred into
the reactor, ahteﬁﬁgangF%ﬁgf&mater is removed by rinsing with phenol. Wth
a procedure of this type, however, harnful water-soluble oligoner portions
are not adequately renoved. 10 In EP-A-765 685 it is proposed firstly to
wash the cat allhspatiat dehydragionfithe catalyst brinetd desentingantoctbe deastoris depcribed

ttai d, t [ b dryi . .
car 1 or - gas oty Do SR 2Bt o0 O v PRGE irtianlBEHY Tt AR ardring, <1
% by conti nuoyg§th'd ffdaiito¥atrierRAeNShibsediiinkigtthd &tﬁrﬁﬁpﬁﬁﬁfé&dﬁhﬁvﬁl%&cfﬁl a

separation of oligonmer constituents, in pfactical inplementation it is
| abori ous, si aedthkSesigediwiterievemevediberingng sdthrphenelr With aproe¢dare elthisy al

f t b t echnol | er: t echnol . t I
Quanti ti es. of O BIVEHeD BRBHE At OISR e RS B0 alidhabBlrRiofse. " °°

harnful catal yst constituents and cannot readily be returned to the
process. In the case where washing with water and dehydration are
i mpl enent et0 i in ERA 17646861t is prapmiserkfirstiptovash thoratalysppith osaterrinsiba defimal a

result of blockage. of the container for the stated conditioning tasks. In
order to of rotrpit copbieiivsas At BemagarRie Spabar it YIS WATROHG
condi tioni ng BRRRESS ESricABad BRY MELRERCRAY td Adubs BRaw At BAntBt dd¥h to
catal yst i s bei'ng devel opéd that” 1s suitable for the conditioning of

i on- exchanger s1t ¥haby aostinwub eirdge withogtedol. n Whilsd ¢hisapriocsdure pravidassfor The

application therefore provides a.process for conditioning. ion-exchangers,
sai d process Bfé?aﬁﬁloélrf%d)oé’@f”é‘ref %‘é‘ﬁtlﬁﬁnish%pr%lca ! qignﬁlg?,t_lqggl& FFaO]ﬁ ORI has

peen Mol St ¢85 Gpdtidl eV fekChre W) TRE g'hﬂi,a@réﬁwal bilWaiét bY vaeuEPR ISy
conpletely de-1onized water at 5°to 80C, 1 n particular
or carrier-gas technology. Furthermore, large quantities of water and phenol
accumulate which are contaminated with harmful catalyst constituents and cannot
readily be returned to the process. In the case where washing with water and
dehydration are implemented in the reactor container, production stoppages arise as

20 aresult of blockage of the container for the stated conditioning tasks.

In order to circumvent the disadvantages, described above, of the various
conditioning processes, an integrated process for preparation of the catalyst is being
developed that is suitable for the conditioning of ion-exchangers that are to be

25 employed in condensation reactions.

The application therefore provides a process for conditioning ion-exchangers, said

process being characterised in that

30 a) the ion-exchanger which has been moistened with water is suspended in a unit

(1) with oxygen-free, completely de-ionized water at 5 to 80°C, in particular



WO 01/ 37992 PCT/ EPO0/ 11352 -4 20 to 60C, whereby in particular a volune
ratio of 3 towlo6&i/syast s, preferably 2.5 to 2 parts, ofion-exebamges/11a362 ch
has been noistened with water to 1 part of water is adjusted and whereby
the content of dissolved oxygen in the conpletely de-ionized water which is
enployed is preferably no greater than 5 1 ppm preferably no greater than
100 ppb, and whereby the content of di ssdtved or undissolved netallic ions
in the conpletely de-ionized water which is used is preferably no greater
than 1 ppm pref eR@lsd pOHS, wherabein partienler & vplome matie of 3, tode paits, preferably, cCu

as i ndividual co nents and.is preferably, no greater than.10

preferably no g.rgggetf’r}:%iﬁ’ ‘ifllgB'rﬁ[’)‘cﬁ%\geli Wb%&&agg?ﬁnc}poﬁﬁ:gecgyétﬁé%ﬁ%&élpsa,rt b)
the suspension is,pgidi@t RdadjRéted %héb\’vﬂerg%l #Md coatBe bOUisBSIVYERRySaM fn @ hour
and 24 hours at 5 to 80C, in particular 20 to 60C, and subsequently an

anal ysis of the suopaplktipnde-iatzabwstes ethidhi sremployedsis grefersbly ne greated dleani vi ty
is carried put, in 15 ord 0 obtain an indicatjon of the oligoner content
of the ion-3 xchanée?prﬁné?re??réglﬁu%e%m%?r ﬂ?ﬁ‘eg@alp?{”\/\ég(ﬁlw&r&yci Sccﬁ?ntsg p
c); c) the ion-exgRaNIEd ok SyriiRbRE] GhethPic GbRS N thO LBHDILES hdeﬂi%nilﬁ’e& Ryater

oxygen-free, conpletely de-1onized water until constant residua
conductivity is awthiibnisdise® (s prfdrably nbogredtércthamd pprsfprefatsbly fo greatd thannes,
in particular 10 25 ti epdi on the conducti yit wher eby, .after
di scharge of the bgwﬁp’é’k eggg%ﬁe?(ﬁ(gi&bd t'eb, 'i‘rf‘se’é’gh"’%hf?\s{tcé%@é’nﬁ?@*l ¥5
parts by vol ume o, 4aaplalehiba@r AR ALFhMaS R eratl¢ N8 dr¥fert @ah Neppm, for th

i on- exchanger whi f} haslybee ?mi stened w t V\e/e;%ef, agrre %dded,e%pr% r?1'rxteure

i s agitatelland tkhenodthd stated methds;i oni zed water is 25 di scharged and the

conductivity of the conpletely de-ionized water is exam ned at the outlet,
whereby the conductivity at the end of the washing cycles is |ess

thanl00m croS,emens/ Gt BisfinSk ABIHLETHER }%5 Oy in@ Fo L DB R B HAlk BRALLS &4 ar |y
pr ef erredmanne?l esst%gikl 50 nﬁi}éc o%ilge’ﬁns?dg Q}én(}ﬁv\%ereg‘!} the content of
di ssol ved oxygen R2#hbtue aB0 t6 80NT,6h phiticdrr RO &, wad subseduicatly as aralydioyfed i s
preferably no greater than o ) o ) .
the supernatant aqueous solution in respect of its conductivity is carried out, in
15 order to obtain an indication of the oligomer content of the ion-exchanger and

the number of necessary washing cycles for step c);

c) the ion-exchanger is subjected to discontinuous washing with oxygen-free,
completely de-ionized water until constant residual conductivity is attained,

20 washing is effected preferably 5 to 50 times, in particular 10 to 25 times,
depending on the conductivity, whereby, after discharge of the completely de-

ionized water, in each instance 0.2 to 1.5 parts by volume of completely de-

ionized water, relative to the ion-exchanger which has been moistened with

water, are added, the mixture is agitated and the completely de-ionized water is

25 discharged and the conductivity of the completely de-ionized water is
examined at the outlet, whereby the conductivity at the end of the washing

cycles is less than 100 microSiemens/cm, preferably less than

50 microSiemens/cm, in particularly preferred manner less than

20 microSiemens/cm, and whereby the content of dissolved oxygen in the

30 completely de-ionized water which is employed is preferably no greater than

1 ppm, preferably no greater than 100 ppb, and whereby the content of



1 ppm preferably no greater than 100 ppb, and whereby the content of WO
01/ 37992 PCT/ BROO1/4852 -5 di ssol ved or undi ssol ved net al | i c PCOmPI/MI3she
conpletely de-ionized water which is used is preferably no greater than 1
ppm preferably no greater than 0.5 ppm for Fe, Co, Ni, M, Cr, Cu as

i ndi vi dual conmponents and is preferably no greater than 10 ppm preferably
no greater than 1 ppm for the 5 sumof the stated netals; d) after the
final wash the conpletely de-ionized water is discharged, and oxygenfree
phenol is adni xeddissolved or omdisselyad gaetallic ©os tip the completelyrda-ionized waer o

80C, whereby a volupe ratio.of Q. tog 1, [ of ian i ch has
10 been noi stened%q%hlsv&asf(zlls PrggecgﬁbceiySgr%reag?lp%ﬁ}éa(ﬁpn?’quﬁﬁeg%ﬁyg‘g%é’agf jflljas ed
and whereby the corst @pn, ofor des T, VR Moy oEr) Ci dshindphiénd! comjonbnts Sards&d i S

preferably less than 1 ppm preferably Iess than 100 ppb, and whereby the
content of di ssol veafergblyunedgrssist thaa Yepring prefargly norgredier thae dapPmpior the s

used is preferably no.greater than 1 ppm preferably no greater than 0.5
ppm for Fe‘i,) C%L,lmlﬁf;%el\fg?te © as individual conponents and is
preferably no greater than 10 ppm preferably no greater than 1 ppm for
the sumof the stated netals; 6{1 the existing mxture is dehydrated in a
continuously @per afterthe ifinglivaghi thejcemplateli desionined avaterngdisehargas end ayygaird at

| east one distillation uni.t (2) for the 20 purpose of sgparati h | and
wat er, whereby th eF@ﬁ@@dﬁé%éFd iﬂb%loﬁéfé‘c}gaé’gﬁr ﬁoqosttoesﬁ)e ’W?#}aﬂ%e&d]&s
stirred in the unighe i At | Qv

phenol at 50 to Qgg,é’é%%?rgé}giﬁéﬁglgy rta fg&gg%@g%é%:ﬁ%%?oﬁilgﬁﬁ Q?I&%\{/]\/Eéorﬁw }Bﬁ\l‘éh%l of

up to 20 %0f thebtat aloistededneitlp evatdrotor oriespdre df phénol iis peeferably {dfystainahd

transferred into the distillation unit (2) and a separation into phenol 25
(bot t om product) mre%ﬂt@P/%éﬁ?éIOfniilﬁﬁ%Ye@) PXYES o G cRlyenp ‘rF]'H‘seél‘s tSin

the di stillation yhiabR)c8shahP pBRERRbel:Bly REY Bl b (8 #hksboy He Vi @

pipe (4'). The ph I c wat er supplied to extraction
appar at us whi ch i soptesiselissbivetl beupdissdiretdimetalbic dasds thehenalywhitch is used is
distillation unit (é}, in particular, a distillation colum which i

optional |y integr &derabiying greptse thepolgpem; prsfesebly ng aeater thay, 05 P@%dfof &f t he

purpose of separ atiog ?Iei,\éﬁggé{,@gasoigﬁ{ifg&?bI&f?(ﬁg%ﬂts%ﬁqyﬁltefm& RolgfeatRAAAL €

in this individual cont’al ns
10 ppm, preferably no greater than 1 ppm, for the sum of the stated metals;

e) the existing mixture is dehydrated in a continuously operated circulating
apparatus containing the unit (1) and at least one distillation unit (2) for the

20 purpose of separating phenol and water, whereby the ion-exchanger which has
been moistened with water is stirred in the unit (1), preferably under an inert-

gas atmosphere, with phenol at 50 to 90°C, preferably 60 to 80°C, and a partial

flow of phenol of up to 20 % of the total volume per hour is fed out via a pipe

(4) and transferred into the distillation unit (2) and a separation into phenol

25 (bottom product) and water/phenol mixture (top product) is carried out in the
distillation unit (2) and the phenol is recycled into the unit (1) via pipe (4').

The phenolic water is preferably supplied to an extraction apparatus which is

present in the production process. By way of distillation unit (2), in particular

a distillation column which is optionally integrated within the production

30 process is utilised for the purpose of separating water and phenol. The top

product which is separated in this individual step contains 2 to 20 wt.%,



WO 01/ 37992 PCT/ EPO0O/ 11352 -6 preferably 5 to 10 % phenol. The phenol that
s di schargedwo ommée system by this neans is repleni shed i pcrmeouniss2 (1)
by neans of fresh phenol. The m xture is conducted through the circulating
apparatus until such tine as a content of residual water at the outlet of
the unit (1) of preferably less than 5 3 vol.% preferably less than 1
vol.% is measured; f) the mxture is sutfk’equently transferred in the form
of a suspension consisting of ion-exchanger resin and OBhenoI into a

sui t abl e reacti onpraserely, S for EQ &, abeyolurichsrphienel thatcistischpigad froph thesiysig@insi on

of i on- exchanger resin and phenol, bhei pres in I [

preferably at te grtglftf?%@gflﬁ 5?ﬂlgﬁﬁfegq§ége é‘Hﬁ (E?é}/é?%agl?&? \?\fetsﬁ @8@;‘] irlcnlhse
content from 40 t eiRQry/ @ cShduBEd RhRIuGH 3hé YirBulafikle aspipRIN ahGNsuchheieasias
di scharged fromthe reaction vessel. 15 The ion-exchanger that has been

condi ti oned by t hicentamaefsresidualuvaten atthegdugles of thebhrit { brof prefepatdyl less itean of

bi sphenol s, .in pagticyl ar for. t.he productton of BPA from acetone and

phenol . The” BPA tﬁthO?'i/l‘é pb‘?fgraﬁlé’éassﬁﬁ%%fjf’ﬁi@’ ]is%qaé'%gﬂ’anger exhi bits high
product quality and is particularly suitable for the production of polyners

such as epoxy resins and, in particular, polycarbonate. 20 The phenol that
arises in thefproteswixiersds dibsgquantlyiwmnsieuredan the formiofe suspangiononsiptng

conditioning of the.ion-exchanger dyring g).is ¢c am nated with i dic
ol bl e por Ui ons. S RS FPh i GieBslcih g ahiane esding vedel, hrflFthby
use, in particul agnds ihé bdrditidHR! Bkisspechfibn b RnPExRAAHet RRiCindBienoliiethg
phenol arising in this way is therefore 25 optionally purified, preferably

by distill &ion, plesedtoint pumpdble Hiernt prefenablyeatnigmphatuyes fraint B0up §03Csand . %
of a basic conpound .t hat

is suitable to,.retain_aci ggc constituents. A
preferred basic cB8fgaRy With %%Iﬁ@ﬂ?ﬂ?%ﬁd‘g.to)&ﬁ | Wd’d@%@wﬁ he process
t hat has been described consists in the fact that, by this 30 neans,
undesirabl e acidic oligomer portions are renoved fromthe ion-exchanger
(resulting, f@) exiangubernaiant phgpobiselischarged fomahiakéaction vddgelvi rtue of the
cat al yst

15 The ion-exchanger that has been conditioned by this means is outstandingly suitable
for the production of bisphenols, in particular for the production of BPA from
acetone and phenol. The BPA that is produced with this ion-exchanger exhibits high
product quality and is particularly suitable for the production of polymers such as
epoxy resins and, in particular, polycarbonate.

20
The phenol that arises in the process according to the invention in the course of the
conditioning of the ion-exchanger during g) is contaminated with acidic soluble
portions stemming from the ion-exchanger. For arbitrary further use, in particular as
initial material for the production of BPA, the phenol arising in this way is therefore

25 optionally purified, preferably by distillation, the bottom of the column being

charged with up to 5 wt.% of a basic compound that is suitable to retain acidic

constituents. A preferred basic compound is sodium hydroxide.

An advantage of the process that has been described consists in the fact that, by this
30 means, undesirable acidic oligomer portions are removed from the ion-exchanger

(resulting, for example, in improved product quality). By virtue of the catalyst



WO 01/ 37992 PCT/ EPO0O/ 11352 -7 pretreatnment in an external container, the
‘producti on preaeess®en be continued in the reaction vessel decr/mEgo0/11352
condi ti oni ng. The continuous dehydration of the catalyst with recycling of
phenol requires a mnimal quantity of phenol; no additional, technically
sophi sticated pieces of apparatus such as, for exanple, devices for vacuum
drying or 5 carrier-gas drying, are neceskary. By virtue of the agitation
of the suspension in the course of the dehydration, no mechanical stresses
occur as a r egrdtteatofent ireardextemal ¢amtainer, thelpuediiction prosessananibelcentimfedtim e

o bt oh the. ToRtORErrgBTeapa g due SoMuBbhr Jebetddiod iR Sl o
di stillation %ity&l%gaa%&ﬁar RGhir&M MiMikdl §lidtiBf @tslﬁ{ﬁ:hol; ho alifitiondiDtecREIBARL | On

the greater parf of the phenol that is used foor the purpose of dehydration
can al so be esgnhustisdted pitces oHappdrates seh ps,doremmplitaleBRes foraacywm grybreleted

Sui tabl o 1oF CHEC BUAIRTIE A SToRury mie bR 16 asbiion LufiondiaBi iR TS ¥
particular, pebyeabPRedeRvdratldie nB%ééﬁ%}ii@ﬁ%%&%s b&Rk a8k eI AAFYESHntiRutidl S

way are used for the production of noul dings such as, in particular,
conpact di scsin lvehsws ofirttle wiartthdey phities ionFéehpnges.e nBygsp | flavest ansing roow | bes,
nor eover, a process . for conditioning 20 odi sperse.i on-exchangers .for the
catal ysis of PEGESRLAR; BPTPdigtionplant th‘fq’??r}bgh“r dof-pyhpRgers are employed a5
transesterifi eabiy@RSAr intlvkithadibhtioR Akl ORR extRRAGE LRftd 3RIpielertNah dls
nonodi sperse i on-exchangers whic ave been noistened wth water are
suspended it ocmygetien theegreatempdreothy ptendl hdt e dsedefbethe Rspdsk of ldehydration
nonodi sper se ion-exghangfr é’s t?lub' ected to discontinuous or continuous
washi ng with 6%YH&H s FRBIOYEY e PEIARCHRN PORFSed water until constant
conductivity is attained, 30 c) after the |last wash the conpletely

de-ionized water is discharged and the oxygen-free OH conponent is adm xed
to t he nonodi TherBRA itlat-ie pedihmoed with such a catalyst resin exhibits high product quality

and is especially suitable for the production of polymers such as epoxy resins and, in
15 particular, polycarbonates. The polycarbonates that are produced in this way are
used for the production of mouldings such as, in particular, compact discs, lenses

and window panes.

The present application provides, moreover, a process for conditioning
20 monodisperse ion-exchangers for the catalysis of condensation reactions, addition

reactions, transesterifications or alkylation reactions, characterised in that

a) monodisperse ion-exchangers which have been moistened with water are
suspended in oxygen-free, completely de-ionized water,
25
b) the monodisperse ion-exchanger is subjected to discontinuous or continuous
washing with oxygen-free, completely de-ionized water until constant

conductivity is attained,

30 c¢) after the last wash the completely de-ionized water is discharged and the

oxygen-free OH component is admixed to the monodisperse ion-exchanger,



WO 01/ 37992 PCT/ EPOO/ 11352 -8 d) the m xture which is obtained is

.dehydr at ed i nwo ewsmINuously operated circul ati ng apparat us WRCTHP00/11352
distillation unit and 5 e) finally the suspension consisting of

nonodi sperse i on-exchanger and OH conponent is transferred into a reaction
vessel . The present invention also provides the nonodi sperse ion-exchangers
t hat have been conditioned for catal ysis ®f the aforenentioned reactions in
accordance with process 10 steps a) to e), both as cation-exchangers and as
ani on- exchangers. According to the present invention, the phrase

‘conpl etely dg5i oni ' . 1 ljized, qr. &%%L

wat er . Phenolg? o?Fﬁgﬂfﬁﬁéﬁgyﬁqggggﬁ%ﬁégﬁf3E§Vﬂ§%§ %é?ng%ﬁ?ﬂo s’ e ?g@gﬁnto

consi deration, fokcirexatiy shpatususposls distiRatidn @itgadnent s for 15 condensati on
reactions in the sense of the present invention. The nonodi sperse

i on- exchangers to be conditioned in connection with the catalysis of the

: ! conditi oned in connec . . e
Fo 1 ho pr esont? apRrHnce, foheReh; fteflng osr ARACIARS Tl GRRMAT MR 0BT 29

structures. 20 Thes@péihidnt (s tingferdd Vo eeamtidasessehed in detail in the
technical literature. Wth a viewto catalysis of the aforenentioned
reactions, particularly of condensation reactions, however, nacroporous or

gel -1 ke monodh s BELeR kOl RS ALAES RBLRRAL bnclehaNer mASROL SLOD O

t he present inv perse 1 on-exchangers are enployed in

particul arly pegdigsheddforBatagEis iof theioRithtiesddsreadtiodd iBiRordafice WithpRdcess The
nonodi sperse ion-exchangers to be conditioned in accordance with the

present i nVnstepha)tore).dwtlapseationexchangersfapd @prBRiONEREMNEYSCt i ons,
particularly of condensation reactions, nmaybe produced by known processes.
30 WD 01/37992 PCT/ EPOO/ 11352 -9 By way of exanple, nonodi sperse

i8§ g gg <7:hanger AcebinY RUME ileserit ACERTGHA MeCphthdelcddipltety delibndRd vedterDirednsl 9
- fully demineralized or desalinated water. Phenols, ortho-, meta-, para-cresols or o.-
or B-naphthols enter into consideration, for example, as possible OH components for

15 condensation reactions in the sense of the present invention.

The monodisperse ion-exchangers to be conditioned in connection with the catalysis
of the aforementioned reactions, in particular of condensation reactions according to
the present application, exhibit microporous or gel-like or macroporous structures.
20 These structures have been described in detail in the technical literature. With a
view to catalysis of the aforementioned reactions, particularly of condensation
reactions, however, macroporous or gel-like monodisperse ion-exchangers are
preferably employed. According to the present invention, gel-like monodisperse
ion-exchangers are employed in particularly preferred manner in the synthesis of

25 BPA, for example.

The monodisperse ion-exchangers to be conditioned in accordance with the present
invention for catalysis of the aforementioned reactions, particularly of condensation
reactions, may be produced by known processes.

30



Subst ances are desi gnated as nonodi sperse ion-exchangers in the present
~application S5woomdmeeh at | east 90 % by vol une or by nass of PCIHEPPEHITBSX] es
have a diameter that lies within the interval with a width of 10 % of the
nost frequent diameter around the nost frequent dianeter. For exanple, in

t he case of a substance with nost frequent diameter amounting to 10 0.5 mm
at least 90 % by volunme or by nmass lies Wthin a size interval between 0.45
nmand 0.55 mm in the case of a substance with nost frequent dianeter
anounting to BY™anef examplednomgispers igpxahangsrs pip praduced g aggordange yidy 2o

i nterval betw%ﬁn_ 0 an9g 9 5 However, the process according to
the i nvention o‘rA‘ 46%%%?@ Onl%éd& g%ﬁg%}bg%erse i onexchangers not only avoids

t he di sadvant ages, descri bed above, of the known conditioni ng processes but
at the sane tine enables optinmal use of the conditioned nonodi sperse,
i on- exchanger Subsjancgs ateydesignated as mopodisprasmiontexehpngersdn theyesept amdicaiiany i n

condensat| op §ealch A a8l R AEDPAFRR s 6 parlbes B EBEbS Dol (3

20 napht hol's, “i n"particular ererred manner 1 esis o

bi sphenol s, i Rifih R iRRFa] GHhed WidtR b fellor BhRNAREL fr&fuchydibMett sfondd BRA
from phenol s and al dehydes or ketones. But the conditioned nonodi sperse

i on- exchanger mast eqlepbdismetsrandi ngly suitable for 25 use as catalysts in
the case of addition reactions. As an exanple of an addition reaction, the
addition of alcohols to al kenes may be nentioned, preferably of alcohols to

Cl- CA- al kenes po} Bxfapik] mikhalchie & £5estRde WRMRbstOfeqiBhhdRRkter @hidan@hg to
propanol or butanol to isobutene, in quite particularly preferred manner of

net hanol t &0 i §dbmmunas least f56r ¥h e vhipmet obby yasediee withdp a sigo Iigrgaidgpween
PCT/ EPO0O/ 11352 -.10 The.condi tioned nonodisper.se ion-.exchapgers ar
Ui tabl e, i B PIbAT Aoy P HCearare; o R UBARES (P A bAGREP GRS Fon of
al cohol s wi t ha6R0RY 10 6.7 3kMdSt ek 6D &% B Iud o faseli€ MlrSa Wzé terval
Cl - Cg-carboxylic acids, in particularly preferred manner for the
esterificati ohetwfeemBtTanwl andér.¢damol., propanol and all isoners of butanol
with
15 However, the process according to the invention for conditioning monodisperse ion-
exchangers not only avoids the disadvantages, described above, of the known
conditioning processes but at the same time enables optimal use of the conditioned
monodisperse ion-exchangers as catalyst resins in condensation reactions, preferably
in condensation reactions starting from phenols, o-, m-, p-cresols or o- or B-
20 naphthols, in particularly preferred manner in the synthesis of bisphenols, in quite
particularly preferred manner for synthesising BPA from phenols and aldehydes or

ketones.

But the conditioned monodisperse ion-exchangers are also outstandingly suitable for
25 use as catalysts in the case of addition reactions. As an example of an addition
reaction, the addition of alcohols to alkenes may be mentioned, preferably of
alcohols to C,;-Cs-alkenes, in particularly preferred manner of methanol, ethanol,
propanol or butanol to isobutene, in quite particularly preferred manner of methanol
to isobutene to form methyl-t-butyl ether.
30



5 carboxylic acids pertaining to the series constituted by formc acid,
-aceti ¢ acid, woopsms c acid or butyric acid. In addition, tRreTEro@lit3sfDned
monodi sperse ion-exchangers are suitable for the catalysis of
transesterification reactions, for exanple of triesters to form nonoesters,
10 in particular the transesterification of a triglyceride wth nethanol,

et hanol, propanol or butanol to form a'flgrty-aci d nonoester. Finally, the
condi ti oned nonodi sperse ion-exchangers are suitable for the catalysis of
al kyl ati on redéeicnditiongd raqnadiipsrse hengxriangersogreosuiighlendn sadgHiony éébftfge Wi th

| i b h Lefins, . f i | . .
The: pr esent _aSBrPRRAT St Teriis iy eaftif Beod Ry Sl chfook RO SHEE rereify one
nonodi sperse  of @N-CXAE6HBE K sth fQLCL-babeallil ActdsSirPparfiQshéy prifdrfsd maddek ifens,

in particular the synthesis of bisphenols, characterised in that 20 a) the
nonodi sper se thnessitficatign rofvinedbang asthereln prapagelesnsd alhiisamers of rbutanol with

ded i 1 t. (1), W ; of | I - j.oni zed . 5
Coa0c, i v parPPYi g rea B Riter &y TRy S6iE DeeEmedt Ao

to 1.5 partsprdpigfieadlloy bdtybictagid? parts, of ion-exchanger which has been
noi stened 25 with water to part of water is adjusted and whereby the
content of dissolved oxygen in the conpletely de-ionized water which is

enpl oyed is preferably no reater than.1l preferably no. at han
100 ppb, and dnerdny 1S csBffidhed poRtissflclomBretiiistds il S I e ons
in the conpl etghlysHfit@ANictRH fich@dreatdng Mol Sx4h816 of Friddictf @rfolth \ndtoedérsat er
than 1 ppm preferably no greater 30 than 0.5 ppm for Fe, Co, Ni, M, Cr,

Cu as i ndi V9 dimpartiowtpothertansestatification/sf Dtrigkretde meimEshyol. legi5ol, propanol

preferably no greater than . referably no greater than 1 ppm for
the sum of thgpé?tﬁ?(gldoﬁ%‘i“h? *}(%typ'fcrlg mioncester.

Finally, the conditioned monodisperse ion-exchangers are suitable for the catalysis
of alkylation reactions, for example the alkylation of phenols or cresols with linear

15 or branched olefins, for example to form triisobutene or nonene.

The present application preferably provides a process for conditioning monodisperse
ion-exchangers for the catalysis of condensation reactions, in particular the synthesis
of bisphenols, characterised in that
20
a) the monodisperse ion-exchanger which has been moistened with water is
suspended in a unit (1) with oxygen-free, completely de-ionized water at 5 to
80°C, in particular 20 to 60°C, whereby in particular a volume ratio of 3 to 1.5
parts, preferably 2.5 to 2 parts, of ion-exchanger which has been moistened
25 with water to 1 part of water is adjusted and whereby the content of dissolved
oxygen in the completely de-ionized water which is employed is preferably no
greater than 1 ppm, preferably no greater than 100 ppb, and whereby the
content of dissolved or undissolved metallic ions in the completely de-ionized
water which is used is preferably no greater than 1 ppm, preferably no greater

30 than 0.5 ppm, for Fe, Co, Ni, Mo, Cr, Cu as individual components and is



b) the suspension is agitated, preferably by stirring for between half an
~hour ‘and 5 24Wwwmoms9s 5 to 80C, in particular 20 to 60C, an@cCsmEPs@EsNt |y
an anal ysis of the supernatant aqueous solution in respect of its
conductivity is carried out, in order to obtain an indication of the

ol i goner content of the nonodi sperse ionexchanger and the nunber of
necessary washing cycles for step c); 10lé) t he nonodi sperse i on-exchanger
is subjected to discontinuous washing with oxygen-free, conpletely

de-i oni zed water @FfeRblydIesgrgater thagi @pmc@rﬁéﬁy&lmmgjeat@r thew Ji praw; fofdhenhi ng

is effected preferahl rires, in particular 10 to 25 ti nes,
dependi ng on the (S:‘%ﬁ(?)g(t:l?qs\tt/%@gw\%ll%‘raeby, after discharge of the conpletely

de-ionized water, in each instance 0.2 to 1.5 parts by volunme of 15
conpletely de-ionized water, relative to the nonodi sperse ion-exchanger
whi ch has” beeh) nothst sspensignt in agiiated, prefeeablibie stirring donbstwgere half ap dpunandy and

th | etely desi oni i.s di d t dugtivity i
exar ned atdthe odtPBLS Aidh S UneHBAnCL I ITY 309 EHBegirtbe AIEEhi ng
cycles is less thap i30mHant ARleBIRHIIIR inREDEE! FHitsiecoh@ctivith dlcatledPBut, in
m croSi enmens/cm in particularly preferred manner |ess than 20

m croSi emens/ cm  antgr behbbiainsan indisetien afitherndigomer ¢onsent\od shre monedisperssiion a
variation of less than 20 mcroSiene s/cn% and \Aherec\t%tthei content of

di ssol ved oxygen FICHEREST AReRERbEr @4 necsssay Wasipe pYSIsi FRHSPR Clanpl oyed i s
preferably no greater than 1 ppm preferably no greater than 100 ppb, and
25 whereby the content of dissolved or undissolved netallic ions in the
conpl et el yl@e<) ontheevhonadispersshionkexichangseds subjentest tr distontimuogy wastang whtn 1
ppm preferably no greater tha .5 ppm for, Fe, .Co i, Mo Cu.a

i ndi vi dual corrpone?ﬁ??gfn' ,icgma[}%@qqg?iaﬁﬁymﬁowaﬁ%mlr CCi‘ﬁgﬂf &eéldb‘aﬁd“&%%fyabl y
no greater than 1;0pMinddOtatilifie FERQEed SEfetitd §o BBURES; indParti Ol 37292
PCT/ EPOO/ 11352 - 15 d) %ffera th% f‘??rﬁale V\Iggﬂ tbﬁ};e conpl et el gl?;de-li oni zed wat er
i s di scharged, antimexyglepéndieg phreribé dondactivitye dvherebiyh eaftarn dickarge sef the

i on- exchanger at 50 t 0G, .in rticular 6Q to 80C ereb voJune ratio
of 0.60 to 1.5 paff®¥P e?}‘rgﬁ'd?ﬁl% W@Er’i 1Bnas dﬂ%ﬁ&@ro'%‘%’,\gﬁr HQ!S ﬁ‘éé’ﬂi"mﬁ ened
W th watero one cofibletcly Qfe-iBHﬁ@ﬁlew%tEr, pfequaftgvhreaw Xhé‘%&ﬁﬁ%ﬂeé@dioﬁ@%ﬁ#éeﬁ he

content of dissolv oxygen int eno ich 1s used is preferably |ess
than 1 ppm pr ef emalidhyhdselseen trha@isted@Dwith by atem drendndeied pthe triituwrend agitatesf and

or of or abl y o qr e AXerOTRAEY BpinBePE bt di5hEees: B therFaads i i¥ or
e ua 'S AR SRR SR, A0t o Wbl
stated netals; cycles is less than 100 microSiemens/cm, preferably less than
20 50 microSiemens/cm, in particularly preferred manner less than
20 microSiemens/cm, and behaves in constant manner from wash to wash with
a variation of less than 20 microSiemens/cm, and whereby the content of
dissolved oxygen in the completely de-ionized water which is employed is
preferably no greater than 1 ppm, preferably no greater than 100 ppb, and
25 whereby the content of dissolved or undissolved metallic ions in the
completely de-ionized water which is used is preferably no greater than 1 ppm,
preferably no greater than 0.5 ppm, for Fe, Co, Ni, Mo, Cr, Cu as individual
components and is preferably no greater than 10 ppm, preferably no greater

than 1 ppm, for the sum of the stated metals;
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e) the existing mxture is dehydrated in a continuously operated
~circulating awmosdmes: containing the unit (1) and at | east oreT®PSW/il3sati on
unit (2) for the 15 purpose of separating phenol and water, whereby the

i on- exchanger which has been noistened with water is stirred in the unit
(1), preferably under an inertgas atnosphere, with phenol at 50 to 90C
preferably 60 to 80C, and a partial flowldf phenol of up to 20 % of the
total volume per hour is fed out via a pipe (4) and transferred into the
distillation dghit aftenthe finalawashghe enmnlnte?m@optwdmatms disehargas, prderdee)- and
wat er / phenol m xture (top .prqduct), is carri.ed out in the distillatipan. unit
(2) and the phenof™f& F‘é@)}glagﬁmferqtt(? t?‘ﬁén({ﬂ‘?fi’tsf’?rf? l%'?%ﬁ?ﬁr@i%?.to%he& n
phenolic water is | i n 4,0 tu mec is
present in the prggﬁlﬁl%ﬁéﬂp?{%?gsagf v@‘}r%]\ﬁ'yao}/& #E?%Ihlbaﬁ ?%:@l?tl'% ), i(lélf
particul ar a di st nidnatlisperse mntexchaipec which ey beemmloisyened tva tir whter tonrichpant t he

production 25 process is. utilised for the pti}r?p%;e of separating water and
g

phenol . The’top pPbaberol khpiekerably adivsted pad W ithe conteRti of fissobed XY & ai ns
2 to 20 mt.% pre : 9 ] h ' [ ged
fromthe sys(% em béffpﬁﬁjg 1r]rczla‘klnfs?ldljfgs ‘r(gégﬁge]ﬁfkg%{%%‘-‘frﬁﬁ“ﬁ %{]gh}){tn’ ?gérgg}grlrisg@nof
fresh phenol. The 100 ypbirandi wherebidihe icententhsfadigsolvied ©r andssdledd metaHjppanainus

until such tinme as a 30 content of residual water at the outlet of the unit
(1) of preferabl ythecrhenohyhich isgisedsis prederablypioygreates; thag ok, prmy grefepably o
measured; VO Ol 3fte oG FhRR, fobFelon 1N, Mo, ey it cSBAgNemMd ¥
transferred in th orm of "a‘suspensi on’ consi’sting of | on-exchanger resin
and phenol 10 nt 0 aispriefeRdBIE nd Geciter Aarv BB pieth, priefeedbdy ablgyeatendem 1 pgn| for the
conditions, the suspension ofion-exchanger resin and phenol being 5 present
i n punpabl e form pr@fosihgityedmetadsiper at ures from 50 to 80C and preferably
with a solids content from40 to 80 vol.% and preferably g) the supernatant
phenol is discharged fromthe reaction vessel. 10 The present invention
preferably preyi dés, existig®\eixturé e debpddicdPBi aecimin@XgsivR@erased: birtuliinee
been conditioned for the synthesis of bisphenols in accordance with process
steps a) to g) i nappRsatEsCPYAIning the umie(lnwined dit dgast aee disHLaiconumt 6 sfor Mg
have been nditi ' e | t [

ui tabl o f 5 i mpl BABAES RESEmARE BPRI R Witk p@esy fietork RitlnbA AR

i ng Ion Teactions,
been moistened with water is stirred in the unit (1), preferably under an inert-

gas atmosphere, with phenol at 50 to 90°C, preferably 60 to 80°C, and a partial
flow of phenol of up to 20 % of the total volume per hour is fed out via a pipe
(4) and transferred into the distillation unit (2) and a separation into phenol
20 (bottom product) and water/phenol mixture (top product) is carried out in the
distillation unit (2) and the phenol is recycled into the unit (1) via pipe (4').
The phenolic water is preferably supplied to an extraction apparatus which is
present in the production process. By way of distillation unit (2), in particular
a distillation column which is optionally integrated within the production
25 process is utilised for the purpose of separating water and phenol. The top
product which is separated in this individual step contains 2 to 20 wt.%,
preferably 5 to 10 %, phenol. The phenol that is discharged from the system
by this means is replenished in the unit (1) by means of fresh phenol. The
mixture is conducted through the circulating apparatus until such time as a
30 content of residual water at the outlet of the unit (1) of preferably less than

3 vol.%, preferably less than 1 vol.%, is measured;



exampl e for producing bisphenols, in particular for producing BPA from
.‘acetone and plwamei/z7odhe BPA that is produced with this condi teicemedosi13s2
monodj sper se i onexchanger exhibits high product quality and is particularly
suitable for the production of polynmers such as epoxy resins and, in
particul ar, polycarbonate. 20 The phenol that arises in the process
according to the invention in the courseldf the conditioning of the

nonodi sperse ion-exchanger in the case of the synthesis of bisphenols
during g) is contamnated with acidic soluble portions stenmng fromthe

i on- exchanger ., For, arbitrary further use, in.particular as initial .material
for the 25 pr SuctieomRreapADERITTly dRBsteme o My fofm ofiasiipsoior CRUHIE r ¢
optional I'y purifigdioReehahgd! résikdandiphichdll Atd QRuith1E r&REbR Veltel, ti€fefeBlyum
being charged with up to 5 W.% of a basic conmpound that is suitable to
retain acidi c consnddrunert sonditignsethesngniias o€ ianesrebangdr resirsodi phendlhybingxi de.
30 An advantage of the proces t?at has, been descri bed for ghe %gﬁguct'on
of bisphenols, i nPpAFHS ’@uP‘&FP%S}’I?J e prderaRinttetemparatiree figmhalldei ¢hCotndspa

consists in WO {3905 RETA ERRR/cbI@RPror 40lib 80 ALY, drddirerchitid hi S means,

undesi rabl e aci di I goner portions are renove rom-t di sperse

i on-exchanger (resulting, for exanple, in inproved product quality). By
virtue of the catal yst pretreatnent ,iﬁ an %xternal cont ai ner, the
production pr&es swpeatasbphenAL B discRaeR PRLBE FERIQRESEF. during

condi tioning. The 5 continuous dehydration of the catalyst with recycling
of phenol requires a mninmal quantity of phenol; no additional, technically
sophi sti cat@d Theeprsemf irvepiadratpreferdbiyh movidénr moxsovpd, ethed ewinodspdres isacuuUM
drying or carrier-gas drying, are necessary. By virtue of the agitation of
the suspensi ofX¢hangers ﬂ&sitﬁgﬁebw qonditigaed, frdhe Bmthess afdisphsmals in acprdaness

occur as a rew@;pggés%sg?ﬁ%gg@qg%ﬁd%g cwonV@)ln;ﬂ[re of the particles of 10 the

i on- exchanger . SI g can be processed in a production plant
in which the nonodi sperse ion-exchangers are enpl oyed as catalysts and in
which distillation units and extraction units are(ﬁresent. In this

connect i on t hdhgmeenodisppra foroexchprgeshtabhavierheen icanditienpdria ithe waypdespdbed of
dehydratiops cgpol SR Rt Lulthbib "or PLOTMALARS PERERSTion 1Raltbrs! For 1
example for producing bisphenols, in particular for producing BPA from acetone
and phenol. The BPA that is produced with this conditioned monodisperse ion-
exchanger exhibits high product quality and is particularly suitable for the
production of polymers such as epoxy resins and, in particular, polycarbonate.
20
The phenol that arises in the process according to the invention in the course of the
conditioning of the monodisperse ion-exchanger in the case of the synthesis of
bisphenols during g) is contaminated with acidic soluble portions stemming from the
ion-exchanger. For arbitrary further use, in particular as initial material for the
25 production of BPA, the phenol arising in this way is therefore optionally purified,
preferably by distillation, the bottom of the column being charged with up to 5 wt.%
of a basic compound that is suitable to retain acidic constituents. A preferred basic

compound is sodium hydroxide.

30 An advantage of the process that has been described for the production of

bisphenols, in particularly preferred manner for the production of BPA, consists in



(1) . represents a stirrer vessel (2) represents a distillation unit (3)
-represents a meops7esupply pipe 20 (4) represents phenol cir egraroog3p: pes
(5) represents water/(phenol) discharge pipe Furthernore, and this is

| i kewi se provided by the present invention, the conditioned nonodi sperse

I on- exchangers that are produced in accordance with the conditioning 25
process clained in this application can-Bé-enpl oyed as catal ysts for a

| arge nunmber of further reactions. Thus the conditioned nonodi sperse

i on- exchanger hd fact thet, batthisrmeass mnsiesizable acidisraligamer poitiondpee rgmoyed &oyst s

not only for condensation reactions but also f.or addition 30 reactions, for
exanpl e of al GhaTeRisPERE RB ENEsT HiestBRs % e ampl JH Trved pradlEt v
01/ 37992 PCT/ ER&Q&)IBE% vitte Qff et B4thlysiC BidieineRt ihl &N eRENI | dontadidrofige but
al so as catalysts in the case of al kylation reactions. For exanple, the

conver si on of prdutieprogessican delsanténnsdan thestspainneiessel durfieg eqrglitioning, The
e R o B B A o AL 000 SRR sE B TE A L
with the inveghi@ily of phenol; no additional, technically sophisticated pieces of apparatus such
as, for example, devices for vacuum drying or carrier-gas drying, are necessary. By
virtue of the agitation of the suspension in the course of the dehydration, no
mechanical stresses occur as a result of the diminution in volume of the particles of
10 the ion-exchanger. Bypass flows arising can be processed in a production plant in
which the monodisperse ion-exchangers are employed as catalysts and in which
distillation units and extraction units are present. In this connection the greater part
of the phenol that is used for the purpose of dehydration can also be employed in the
production process.
15
In Fig. 1
(1) represents a stirrer vessel
(2) represents a distillation unit
(3) represents a phenol supply pipe
20 (4) represents phenol circulating pipes
(5) represents water/(phenol) discharge pipe

Furthermore, and this is likewise provided by the present invention, the conditioned
monodisperse ion-exchangers that are produced in accordance with the conditioning
25 process claimed in this application can be employed as catalysts for a large number

of further reactions.

Thus the conditioned monodisperse ion-exchangers in the cation form or anion form
are suitable as catalysts not only for condensation reactions but also for addition

30 reactions, for example of alcohols to alkenes to form ethers, as catalysts in the case



Monodi sperse ion-exchangers are preferred in accordance with the invention.
. 10 The ion-exavh@aogens:2 t hat have been conditioned i n accor daneeTwrobyiibe
invention are particularly suitable for the production of bisphenols, in
particul ar BPA. The follow ng Exanpl es serve to elucidate the invention.
The invention is not limted to the Exanples. 15 WD 01/37992

PCT/ EPO0/ 11352 - 16 Exanpl es Exanple 1 5-&mercially avail abl e

i on- exchangerbéLevvatlt SC 104, Bayer AG is prepared in accordance with the
scheme descri dstanﬁwonihetmmmn@cmom bukales ag eatalysis ircthetcese off alkylajgon
conpl etely de- |op| zed water: 50 ppb) is undertaken under nitrogen

at nosphere i nT®"®%| es at 30C, the residual conductivity of the wash water
at the outlet amounts in the final cycle to 14 m croSi enmens/cm Dehydration
is effected 10 continuously under nitrogen atnosphere at 70C with 0. 60
parts by vol uﬁer @txalppbndhe (comyagsion crnethandd Owisip jobutemet dreisppeteresta em

vol une of t nger di 'shsb 40 % T h heno ar|S|ng
ot the out bt MR of -y GeEY) Pihes oo, be.seleTysi Pich Py orBRTABEF ang
105C bot tom t‘i’ﬂi‘ﬁférc@hb'ﬁ form 1BUAAS bb&ifcationtd i caidahid &k HRint&Riohacuum i s
|l owered to 130 nbar; the bottomtenperature rises 15 to 125C. In this way,
1to 10 %of the quantlty of liquid which is present overall in the stirrer
vessel is passed across.the distillati Jurm er hour .in increasing
quanti ty. PhoRATROClPPRE R SHPhRRESE HRETYBRSUPACF RS ATIL] e mvEBtgR ¢ om
product. The top product of the colum (8 %phenol, 92 % water) is supplied
to a continuous extraction plant. In this way, extracted phenol is

cont i nuousl§ r'l“éplimnbzsdimdgdwy that haree 30n @bnditiendd iphtentnrldancfheitltmetihvnmiua are
dehydration is concl uded wat.er co en of 0.2 % n phenol is
obt ai ned at t R&r ’GH@flgtsmtﬁm%?qréﬁe 5% Hﬁﬁ’é‘é’r ?‘F‘ﬁ%é‘? B?‘Fléﬁ{afﬁi) 8- the reaction
vessel at 70C as a suspension in phenol (sol ids content: 40 vol.%.

Super nat ant
The following Examples serve to elucidate the invention. The invention is not

limited to the Examples.
15



25 phenol is discharged and purified by distillation at 120C, 150 nbar over
fsodlun1hydroxwd@0ﬂngpl wt.% . The ion-exchanger that has beearmregared in
this way is utilised for the continuous production of

2, 2- bi s(4- hydroxyphenyl ) propane froma m xture of phenol (96 % 30 and
acetone (4 % at 65C. In this process an acetone conversion of 96 % and a
selectivity of 93.5 % BPA are achi eved wiléh a t hroughput of 0.15 1/1 * h.
The col our WD 01/37992 PCT/EPO0O/ 11352 -17index at the outlet of the
react or anoun{xamplés Hazen. The reaction m xture at the outlet of the
reactor is subsequently tenpered for 4 h at 190C, in the process the col our
index rose from5 Hazen to 15 Hazen. 5 If the reaction is carried out with
the phenol thaixahfsie peen recovered by al kaline distillation, no measurable
differences imrespect of conversion, selectivity, colour index and col our
devel opment can be detected in the course of tenpering. Conparative Exanple

2 10 P t ft h
Gesoribod 1 Eomrretely axfah oraneimeet cEvit St Tl AOTRP s of
dehydration i $iceusRE e e WHehleS8&cHbERahdve. T Phe WRRNRALONHE i RS RkyBRA

wi thout alkaline distillation. The acetone conversion anounted to 94 % the
sel ectivity acoutatteih the @Bplstelynde-onizedavater: 59 npb) osiunderthsgn anderhwtrogan et

3l 1900) Lo SOUREIPHE (OJATIFIS 0t BN D e TEIRORCH ADF sl AN e
| on- exchanger oﬁiﬁ&"@ﬁé&mﬁsﬁ t'hg“r?na‘?% b t6\Ph ﬁrci’sfl&ﬂgrg %érb A'Toegaﬁﬁﬂ&?'is @@&ké&gous

to Exanple 1 is utilise e produ ct|on I'nitial washing

with waterl1s cﬁhht&ﬁﬁllsl?dunde‘t hitrdgenast@iogpitere AN VPSS with af.6®$pabls dydvélume of
selectivity of 92.5 %are observed. The Hazen col our index of the reaction
mi xture ampunP8end (qevgqazfeﬁtentrﬁwpbm e the prsessfthevolume of theggu-exghanger

Hazen. diminishes by 40 %. The hydrous phenol arising at the outlet is distilled off by

distillation at, initially, 700 mbar and 105°C bottom temperature. Towards the end
of the distillation the vacuum is lowered to 130 mbar; the bottom temperature rises
15 to 125°C. In this way, 1 to 10 % of the quantity of liquid which is present overall in
the stirrer vessel is passed across the distillation column per hour in increasing
quantity. Phenol is recycled into the dehydration container as bottom product. The
top product of the column (8 % phenol, 92 % water) is supplied to a continuous
extraction plant. In this way, extracted phenol is continuously replenished by means

20 of fresh phenol.

The continuous dehydration is concluded when a water content of 0.2 % water in
phenol is obtained at the outlet. The ion-exchanger is transferred into the reaction
vessel at 70°C as a suspension in phenol (solids content: 40 vol.%). Supernatant

25 phenol is discharged and purified by distillation at 120°C, 150 mbar over sodium
hydroxide (0.001 wt.%).

The ion-exchanger that has been prepared in this way is utilised for the continuous
production of 2,2-bis(4-hydroxyphenyl)propane from a mixture of phenol (96 %)
30 and acetone (4 %) at 65°C. In this process an acetone conversion of 96 % and a

selectivity of 93.5 % BPA are achieved with a throughput of 0.15 I/1 * h. The colour



25 Conparative Exanple 4 Commercially avail abl e i on-exchanger (Lewatit SC
.'104, '‘Bayer AGwd gi/plepared in a manner anal ogous to Exanpl e pcampod/si3s2
utilised for the production of BPA, but in the 30 course of the dehydration
wi th phenol a water value of 10 %in the outfl ow ng phenol is obtained at
the end. An acetone conversion of 86 % and a selectivity of W) 01/37992
PCT/ EPO0/ 11352 -1893.0 % are observed. Thé-Hazen col our index of the
reaction m xture anounts to 10 Hazen. This value rises after tenpering (4 h
at 1900 to 2inddazénhe Qathgaf dlbd rnactﬁxamphats?.o5 Iﬂhzmerﬁieaiehqxioa\nai)dtlablaethe

I on-exchanger (Lewatit SC 104, Bayer was prepared in nner an ogous
to Exanple 1 &HdeLRisthefraciydy squ?wyp}rz@aa@mf% Jr StE9RChit e Prosase

operation for tMI rse of washing with water vvas
di spensed wtﬁBBPﬁ&gggﬁs%?ﬁw eaZéchtr?p ;r/l de-ioni zed water that was used
for the 10 washing contained 2 ppm dissol ved oxygen, 5 ppm Fe, 2 ppm Co and
2 ppm N . An acetone conversion of 93 % and a selectivity of 93. ]g wer e

observed. The i fcagtismois:carmatequiowith fae phenol ithah s keqm dcopreis byakalings

Hazen. Thi's valdi@af@s Gt 4 BeeBbot T 0hvERion 0 sdied
Exanpl e 6 Congesnsgt{l(l%dn % egg{uf%bggg%érrrp | $I ede Ct](ﬁg s;//nt]f?esfs ogﬂ‘bll ﬂenol S,
here BPA: index and colour development can be detected in the course of tempering.

Comparative Example 2
10

Preparation of the ion-exchanger is carried out in the manner described in Example
1, but the phenol that is utilised for the purpose of dehydration is subsequently
utilised directly for the production of BPA without alkaline distillation. The acetone
conversion amounted to 94 %, the selectivity amounted to 93 %, and the Hazen
15 colour index at the outlet of the reactor amounted to 10 Hazen. This value rises after

tempering (4 h at 190°C) to 30 Hazen.

Comparative Example 3

20 Commercially available ion-exchanger (Lewatit SC 104, Bayer AG) is prepared in a
manner analogous to Example 1 and is utilised for the production of BPA, but initial
washing with water is dispensed with. An acetone conversion of 94 % and a
selectivity of 92.5 % are observed. The Hazen colour index of the reaction mixture
amounts to 15 Hazen. This value rises after 4 h at 190°C to 40 Hazen.

25
Comparative Example 4

Commercially available ion-exchanger (Lewatit SC 104, Bayer AG) is prepared in a
manner analogous to Example 1 and is utilised for the production of BPA, but in the
30 course of the dehydration with phenol a water value of 10 % in the outflowing

phenol is obtained at the end. An acetone conversion of 86 % and a selectivity of



Commerci al |y avail abl e nonodi sperse ion-exchanger (Lewatit K 1261(r), Bayer
. 'AG 20 is premaoedsiom accordance with the schene described alporspodiigs:2
washing with water (oxygen content in the conpletely de-ionized water: 50
ppb) is undertaken under nitrogen atnosphere in 12 cycles at 30C, the

resi dual conductivity of the wash water at the outlet amounts in the final
cycle to 14 microSi enens/cm DehydrationlBs effected continuously under

ni trogen atnosphere at 70C with 0.60 parts by 25 volunme of phenol (oxygen
content 50 ppBP.0 Yonare ebseved edbe Hagew odloneingex off éharreaetiins paxtyre amounts to

o ot 1 1100 QPP G Al Pens e torr el 19080538 At 105C bot tom

tenperature. Towards the end of the distillation the vacuumis |lowered to
130 nbar; the bottomtenperature rises to 125C. In this way, 1 to 10 % of

t he quantity ¢lonffarativelEcdamiple® i s present overall in the stirrer vessel is
passed acrogs the distillation colum per hour in increasing quantity.
Phenol is recycled into the dehydration WD 01/37992 PCT/EP00/ 11352 -19

cont ai ner as l@q,}ﬁlgépc%ngqugﬁable-ri*&ﬁ-etxgﬂangég@é%tiP§?glp?, ﬁ?}'ﬁéﬂ{ﬂrp)(\@asty BheePln 92

water) is supplied t cont i nuous extraction p i I's way, extracted
phenol is continmamesanalogapk enEsdrple Hyandeeasaititised foe dte grbduntion o BPiAg but an

conti nuous dehydration is cgncluded when a water content of 0,2 % water in
phenol is obt é‘%/tﬁ‘é%l"eaf’l’etrﬁtéo'bg%rlré‘ﬁ.mﬁﬁe‘t ARSHO éfro%ei‘{fﬁ’i’f’e‘k%a‘ﬁﬂj Wale was

transferred i Qaactl - : i L0 uBRER
(solids cont e%s?eél%g\ﬁoliﬁ?‘ygﬂ. & d%@?ﬁg‘% gﬁﬁlp%ﬁe&]g?l(?lgégﬁggﬁl:{rhgg £z;rl11d pur?iltqei ed
by distill & i evashing taf@ined 2(ppabdissaivet oxygen, inppny &e X ppte (ard®lpprh Nig Anl O
The ion-exchanger that has been prepared in this way is utilised for the
conti nuous pr 86RieRS epnversion of 93 ¥ andhg sslestiyil & PPy 0o reopers ©bsNed- a The Hegie of

phenol (96 % o0 %% i :

conver si on of cgf()&q%ﬁg% cag%tslée?eeac ?I?/llh}tly 0 a@@u@ﬁ%&% Zfr:dgérgcﬁples\?\gag&e\?\n%ﬁ ager

t hroughput of ténprink/(4 h*ath90°Teao GOIHMiEn. 15 i ndex at the outlet of the
reactor anmounts to 5 Hazen. The reaction mxture at the outlet of the
reactor i s subsequently tenpered for 4 h at 190C;, in the process the col our
i ndex rose. fr en to 15 Hazen. If the reaction is carried out with

t he phenol 1§ h%een recovered by al kaline 20 distillation, no
measurabl e difference in respect of conversion, selectivity, colour index

and col our devel opnment can_be detected in the course of tenpering.
Condensation reaction exemplified by the synthesis of bisphenols, here BPA:

Commercially available monodisperse ion-exchanger (Lewatit K 1261%, Bayer AG)
20 is prepared in accordance with the scheme described above. The washing with water
(oxygen content in the completely de-ionized water: 50 ppb) is undertaken under
nitrogen atmosphere in 12 cycles at 30°C, the residual conductivity of the wash
water at the outlet amounts in the final cycle to 14 microSiemens/cm. Dehydration
is effected continuously under nitrogen atmosphere at 70°C with 0.60 parts by
25 volume of phenol (oxygen content 50 ppb). In the process the volume of the
monodisperse ion-exchanger diminishes by 40 %. The hydrous phenol arising at the
outlet is distilled off by distillation at, initially, 700 mbar and 105°C bottom
temperature. Towards the end of the distillation the vacuum is lowered to 130 mbar;
the bottom temperature rises to 125°C. In this way, 1 to 10 % of the quantity of
30 liquid which is present overall in the stirrer vessel is passed across the distillation

column per hour in increasing quantity. Phenol is recycled into the dehydration



Comparative Exanple 7 25 Commercially avail abl e heterodi sperse

- i on- exchanger Wa.ewam9x SC 104(r), Bayer AG is prepared in aPCRMPE#/11352

anal ogous to Exanple 1 and is utilised for the production of BPA but
initial washing with water is dispensed with. An acetone conversion of 94 %
and a selectivity of 92.5 % are observed. The Hazen col our index of the
reaction mixture amounts to 15 Hazen. Thil@-value rises after 4 h at 190C to
30 40 Hazen. WD 01/37992 PCT/EP0O0/ 11352 -20 Clains 1. A process for
condi ti oni ng GPHaMES pE bedomaodycthakltgetop preduct 1pd thacalnps & ¥f rhayrlics i on
reactions, additl | on n ri:fl | ORS4.: € rifd ' 5, Or

al kyl ati on re?c#%rg%s{uggﬁ%dr %c% cé?r%tgngaﬁslegitfaﬁg{)ﬁ gfbﬁlt'mﬁlot fss‘%éﬁseé{r%‘%%é ggégﬁzligsger S

whi ch have beepntifiostl§Reslenikidd byah&ds of Gestiustizaoried i n oxygen-free,
conpletely de-ionized water, 10 b) the nonodi sperse ion-exchanger is

subj ected to discontinuous or continuous washing wth oxygen-free,

aier tne 1 cit§RefTRhol® cEhuibin " GARHARY YARRL Fhlet chghEafhotniller ) o

15 oxygen-fr \iﬁhéﬂdl coomaimedtt ihe cadsl. XEd henddisperenoticsanses is aasfatangs , d)
the m xture ich is obtained is dehydrated in a continuously operated

circul ating apprareaction wesshl & 30°0 aneisvspension inphena @lids epnteng: #¢e0l.%).
suspensi on consi st

suspensi on coneisting of mpnodi sper se. | pn exchanger. and, Ot BRI unhs
over sodium hydroxide (0.001 wt.%).
10
The ion-exchanger that has been prepared in this way is utilised for the continuous
production of 2,2-bis(4-hydroxyphenyl)propane from a mixture of phenol (96 %)
and acetone (4 %) at 65°C. In this process an acetone conversion of 96 % and a
selectivity of 93.5 % BPA are achieved with a throughput of 0.15 I/1 * h. The colour
15 index at the outlet of the reactor amounts to 5 Hazen. The reaction mixture at the

outlet of the reactor is subsequently tempered for 4 h at 190°C; in the process the

colour index rose from 5 Hazen to 15 Hazen.

If the reaction is carried out with the phenol that has been recovered by alkaline
20 distillation, no measurable difference in respect of conversion, selectivity, colour

index and colour development can be detected in the course of tempering.

Comparative Example 7

25 Commercially available heterodisperse ion-exchanger (Lewatit SC 104°, Bayer AG)
is prepared in a manner analogous to Example 1 and is utilised for the production of
BPA, but initial washing with water is dispensed with. An acetone conversion of
94 % and a selectivity of 92.5 % are observed. The Hazen colour index of the
reaction mixture amounts to 15 Hazen. This value rises after 4 h at 190°C to

30 40 Hazen.



2. A process for conditioning ion-exchangers, characterised in that 25 a)

. the i'on-exchawg@oiawdxh has been noistened with water is susperdPdo/insa
unit (1) with in oxygen-free, conpletely de-ionized water at 5 to 80C, b)

t he suspension is agitated and subsequently an analysis of the 30
super nat ant aqueous solution in respect of conductivity is carried out; WO
01/ 37992 PCT/ EPO0O/ 11352 -21 c¢) the ion-e%@hanger is subjected to

di sconti nuous washing w th oxygenfree, conpletely de-ionized water until
const ant resi dilamgonductivity is attained; 5 d) after the final wash the
conpl etely de-ionized water is discharged, and oxygen-free phenol is

adm xed to the ion-exchanger at tenperatures from50 to 90C, e) the m xture

that is obtained isspgrRbydfoalcBHditiBnidg GREHJdNpErsS livn-eReanL@d f3:0thel datdlysad 6Ny
apparatus containing the unit (1) and at |east one distillation unit (2)
for the purpose ofordspsation regctismenadditen reagtiens; transesterificatians; esterifipationfent | y

transferred.in the form.of an.ionexchanger/phenol suspension into a
reaction vesssel ) f%a%y%%éeeaggméscg%arrﬁqq?{%egélp%a im2, wherein the
i on- exchanger is nonodi sperse.

a)  monodisperse ion-exchangers which have been moistened with water are

suspended in oxygen-free, completely de-ionized water,

10 b) the monodisperse ion-exchanger is subjected to discontinuous or
continuous washing with oxygen-free, completely de-ionized water until

constant conductivity is attained,

c)  after the last wash the completely de-ionized water is discharged and the
15 oxygen-free OH component is admixed to the monodisperse ion-

exchanger,

d) the mixture which is obtained is dehydrated in a continuously operated
circulating apparatus with distillation unit and
20
e) finally the suspension consisting of monodisperse ion-exchanger and OH

component is transferred into a reaction vessel.

2. A process for conditioning ion-exchangers, characterised in that
25
a) the ion-exchanger which has been moistened with water is suspended in

a unit (1) with in oxygen-free, completely de-ionized water at 5 to 80°C;

b) the suspension is agitated and subsequently an analysis of the

30 supernatant aqueous solution in respect of conductivity is carried out;



4. Process for conditioning nonodi sperse ion-exchangers according to daim
. 3, characteri seoloi/fyovhat after the ion-exchanger/ phenol suspeeI/Er0/Nds2 been
20 transferred into the reaction vessel supernatant phenol is discharged
and the degree of purity is increased by distillation over basic conpounds.
5. Process according to Caim1l, characterised in that the nonodi sperse

i onexchangers exhibit agel-like or macroegdrous structure. 25 6. Process
according to Claim?2, wherein the content of dissolved or undi ssol ved
metallic ions in the tonjsinetxghangdeis sulijeated mdi@comimilclkﬁ WQShjs@dvithsoxygen-

For Cor N oo O iR mRIPR RIS S ShEE PR ey PR i ©

greater than 10 ppm 3faipeef erably no greater than 1 ppm for the sum of
the stated metals. WO 01/37992 PCT/ EP00/ 11352 -22 7. Process for
condi tioning ion-exchangers according to Caim2, characterised in that

after the ipn-exc ge suspensi on -h een.transferred |nt th
reaction velsel BS ﬁﬁ?fpﬁ‘ter}%ﬁéﬁ”cﬂsg%g W@Blﬁgfyggﬁwmdt‘ﬁ@ e %éla{‘.ﬁﬁ ’pﬂ} ty
is increased by disti bk?éénoﬁ’eeo RénoPas | Aeinfi Q60 83 TGS iorRexbhartgdn dit t fe@PSdtures

i on- exchanger s obt ai nabl e by t e process according to one of Clains 1 to 7
9. Conditioned ion-exdwanf@tsd®€Csording to Caim8, wherein said

conditioned 10 ion-exchangers are present in the cation formor anion form
10. Use of the ion-exchanger according to Caim@8 as a catal yst.

e) the mixture that is obtained is dehydrated in a continuously operated
10 circulating apparatus containing the unit (1) and at least one distillation

unit (2) for the purpose of separating phenol and water;

f)  the mixture is subsequently transferred in the form of an ion-
exchanger/phenol suspension into a reaction vessel.

15

3. Process according to Claim 2, wherein the ion-exchanger is monodisperse.

4.  Process for conditioning monodisperse ion-exchangers according to Claim 3,
characterised in that after the ion-exchanger/phenol suspension has been
20 transferred into the reaction vessel supernatant phenol is discharged and the

degree of purity is increased by distillation over basic compounds.

5. Process according to Claim 1, characterised in that the monodisperse ion-
exchangers exhibit a gel-like or macroporous structure.
25
6.  Process according to Claim 2, wherein the content of dissolved or undissolved
metallic ions in the completely de-ionized water which is used is preferably no
greater than 1 ppm, preferably no greater than 0.5 ppm, for Fe, Co, Ni, Mo, Cr,
Cu as individual components and is preferably no greater than 10 ppm,

30 preferably no greater than 1 ppm, for the sum of the stated metals.



11. Use of the ion-exchanger according to Claim8 as a catalyst for the

. production 15wohobsmphenols. 12. Use of the ion-exchanger acoeerdirog:iss:2
Claim 1 as catalysts in condensation reactions, addition reactions,
fransesterifications, esterifications or alkylation reactions, wherein the
| on- exchanger is nonodi sperse. 20 13. Use according to Caim12,
characterised in that the nonodi sperse ré@Rexchangers are enployed in
condensation reactions starting from phenols, ortho-, neta-, para-cresols
or a- or ~3-ndpht Redasss o5 conditighing birepiehargersansatsting ofClon Agcharasthrisediinni t h

Qe L4 for tRETEBhA RErsusThEcehaiaFator b Beer VABEER, b5f Mot es
obtai nabl e i n accesdans Sedel Bufdrdtiit IohenoM¥QiSthaked bhd REd /de B/ ok ity 1s 23

17. Use of the polycarbonates ‘according to Caim716 for the production of
moul di ngs. 18. Mounaiéasgdbypbistillataiyl avef base pohpaadbonat es according to Caim
16.

5
8.  Conditioned ion-exchangers obtainable by the process according to one of
Claims 1 to 7.
9.  Conditioned ion-exchangers according to Claim 8, wherein said conditioned
10 ion-exchangers are present in the cation form or anion form.

10. Use of the ion-exchanger according to Claim 8 as a catalyst.

11.  Use of the ion-exchanger according to Claim 8 as a catalyst for the production
15 of bisphenols.

12. Use of the ion-exchanger according to Claim 1 as catalysts in condensation
reactions, addition reactions, transesterifications, esterifications or alkylation
reactions, wherein the ion-exchanger is monodisperse.

20

13. Use according to Claim 12, characterised in that the monodisperse ion-
exchangers are employed in condensation reactions starting from phenols,

ortho-, meta-, para-cresols or a- or B-naphthols.

25 14. The bisphenol capable of being produced with the ion-exchangers according to
Claim 8.

15.  Use of the bisphenol defined in Claim 14 for the production of polycarbonates.

30 16. The polycarbonates obtainable in accordance with Claim 15.



WO 01/37992 PCT/EP00/11352

-23.

17. Use of the polycarbonates according to Claim 16 for the production of

mouldings.

18. Mouldings obtainable from polycarbonates according to Claim 16.



