WD 2005/ 075397 PCT/ 8P2005/ 000616 - 1 Dewatering of circulatory flows in

t he production of bisphenol A The present invention relates to a process
for producing 5 bisphenol A wherein the reaction m xture obtai ned by acid-
cat al ysed conversion of phenol and acetone is freed by neans of
distillation fromithe water that has been formed durin he re tion, a

| ar ge propoﬁpraﬁoﬁkoqﬁﬁé7unreacted acetone renai ning i QQﬂfls

m xture. 10 Bisphenols in the form of condensation products of phenols and
carbonyl conpounds are source materials-ar 4nternediate products for the
manuf acture of a | arge nunber of comrercial products. The condensati on

product arising.fram15 the re ction tmeen phenol and acetone, 2, 2-bis(4-
hydroxyphen?f&%ﬂﬁ%ﬂﬁﬁLéﬁLﬁﬁﬁﬁﬁﬁ t eduction 9% i cal
i mport ance. bﬁ@? o€, as source naterral for the production of diverse

eri a

pol ymeric uch as, for exanple, polyarylates, polyether im des,
pol ysul f ones and 20 nodi fi ed phenol - f or mal dehyde resins Preferred fields of

applicationdje L f S.
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phenol / acet I than 1 the r actron i referably
adj ust ed. H%%%ael esg(u&s% A'ss het é’rh(%lé)neous B51 o%‘sot ed acr%eofq_evm s acids

can be usedreamsacnrfdrdasq:a.tlalays.tom, firom ithst arde rsttheng hasnérean deimed

during the reaction, a large proportion of the unreacted

( acetone remaining in the reaction mixture.
10
Bisphenols in the form of condensation products of phenols
and carbonyl compounds are source materials or intermediate
products for the manufacture of a large number of
commercial products. The condensation product arising from
15 the reaction between phenol and acetone, 2,2-bis(4-
hydroxyphenyl)propane (bisphenol A, BPA), is of particular
technical importance. BPA serves as source material for
the production of diverse polymeric materials, such as, for
example, polyarylates, polyether imides, polysulfones and
20 modified phenol-formaldehyde resins. Preferred fields of
( application lie in the production of epoxy resins and

polycarbonates.

Technically relevant methods for producing BPA are known
25 and are based on the acid-catalysed conversion of phenol
with acetone, wherein a phenol/acetone ratio of more than
5 : 1 in the reaction is preferably adjusted. Homogeneous
and also heterogeneous Brensted acids or Lewis acids can be
used as acidic catalysts, for instance strong mineral acids
30 such as hydrochloric acid or sulfuric acid. Gel-like or
macroporous sulfonated cross-linked polystyrene resins
(acidic ion-exchangers) are preferably used. By way of

cross-linker, divinylbenzene is normally employed, but



30 such as hydrochloric acid or sulfuric acid. Gel-like or nmacroporous
sul fonated cross-1linked polystyrene resins (acidic ion-exchangers) are
preferably used. By way of cross-linker, divinylbenzene is normally

enpl oyed, but WD 2005/ 075397 PCT/ EP2005/ 000616 2 others, such as
divinylbiphﬁgyl, n?% al so find application. |In addition to the zatalyst,
use may be MRdE%8P/Y X7 catalyst. In this connection iXCH/EPGPAPAGELF 4
guestion of thiols that carry at |east one SH function. The co 5 catal yst
may be either dissolved honbgeneously in 2he reaction solution or, in the
case of the acidic ion- exchangers, fixed to the catalyst itself.

Honogeneous - catalysts are, for. .ex | e, nercapt opropi oni ¢ acid, .
hydr ogen sulq‘% ,S’alﬁgj/“lsn &1 f‘fﬂ’é@ym%ﬁf'ormaé& Cg,&%(’}?e?%ms"i‘ﬁlf?rﬂe and
simlar conpeunrdsidhioed & cheatcd tslhyist angseaMdip B thaddi Of Sa adsl-

pyridylal kyl thiols which are ionically bonded to_the catalyst, in which
case the SHEF ®ASon ey We HrtB@Ed Andth SOy TRT e AHSHER  after

fixing to the catidstohadl dAr) Yat the H0-Gd adry studde 1@y, berigovad ently
bonded to the catalyst in the formof alkyl thiol or aryl thiol. In the
cour se of> t K& tEIWAS Sidoh RFE T dhgIrlaerd dienegeneqies by ekeridee of aci dic

catal ysts a Rducin ot &rdldSesin A iale desigiesungonvest ed phenol

and, where appropriate, acetone, primarily contains BPA and water. In
addi tion to exdEgEenspifdatedbtpriduciatalfysthel emdlens dioeroererus orP- ari se

oy o e E  Bre) MR, soncansagagpionic acia,
( hydrogen sulfide, alkyl sulfides such as, for example,

10 ethyl sulfide and similar compounds. Fixed co-catalysts
are aminoalkyl thiols and pyridylalkyl thiols which are
ionically bonded to the catalyst, in which case the SH
function may be protected and is only set free during or
after fixing to the catalyst. Similarly, the co-catalyst

15 may be covalently bonded to the catalyst in the form of
alkyl thiol or aryl thiol.

In the course of the conversion of phenol with acetone in
the presence of acidic catalysts a product mixture arises

20 which, besides unconverted phenol and, where appropriate,

( acetone, primarily contains BPA and water. In addition to

\ these, typical by-products of the condensation reaction
arise in small quantities, for instance 2-(4-
hydroxyphenyl) -2- (2-hydroxyphenyl) propane (o,p-BPA),

25 substituted indanes, hydroxyphenyl indanols, hydroxyphenyl
chromanes, substituted xanthenes and more highly condensed
compounds with three or more phenyl rings in the molecular
skeleton. In addition, further secondary components such
as anisole, mesityl oxide, mesitylene and diacetone alcohol

30 may be formed as a result of self-condensation of the

acetone and reaction with impurities in the raw materials.



25 substituted i ndanes, hydroxyphenyl indanols, hydroxyphenyl chronmanes,
substituted xanthenes and nore highly condensed conpounds with three or
more phenyl rings in the nolecular skeleton. In addition, further secondary
conponents such as anisole, nmesityl oxide, nesitylene and di acetone al cohol

30 may be f result of self-condensation of the,_ .aceto
reaction mﬁghn?ﬁkiﬁhﬁ§382 in the raw materi al s. V{)2005F63g§5$60§V%5%QQG
PCT/ EP2005/ 000616 3 For econom ¢ and technical reasons, the reaction is

usually conducted in such a way that one hundred-percent conversion of the
acetone is not obtained, and 0.1 - 0.6 w.%is still contained in the

out f | ow of [ r.. h y-products, ,such wat er, hut .also the
unconverted%?geggﬁéég%Fagggpﬁg%%gggﬁg 5%@%5%@/ F&ﬁmﬁg%§%§oguﬁ%zﬂ% %Q%Y(ﬁ
BPA for prodoodagtpd jynessichng haye the tbenesépadateeld pey caitt aldrergyrsdessses.

Hi gh purit emands are 10 .made of .the raw material BPA,_ particul arl.y _for
thg pgrposgogoggﬁrSSSEPHG 88 vO&r KENEL ?%Cngnﬁe@h d f r6rgﬁr6bé§kﬁﬁd'&nd

purifying BRAntaiuederitaker duyfiepaicdt itte aledftdf.romthe reaction mxture
in the farm 15 of a roughly equinolar crystalline adduct with phenol by
cool i ng Sf the reaction mixture acconpani ed by crystallisation of the

BPA/ phenol addughmed ®ySPsRERTILE) stichSkh hagald, obutThe BPAHhenol adduct
crystals are then separated fromthe Iiquid phase by neans of a suitable 20

appar at us f YPCOBVPEFEFq¢PE s B&eatitos, PoweIrlagndoPgafone | tigmaigy the
centrifugesguaRdpang tyuRE iBd e rd gridditehg polymers and have to be

( separated by suitable processes. High purity demands are

10 made of the raw material BPA, particularly for the purpose

of producing polycarbonate.

One method for reprocessing and purifying BPA is undertaken
by separation of BPA from the reaction mixture in the form

15 of a roughly equimolar crystalline adduct with phenol by
cooling of the reaction mixture accompanied by
crystallisation of the BPA/phenol adduct in a suspension
crystallisation. The BPA/phenol adduct crystals are then
separated from the liquid phase by means of a suitable

20 apparatus for solid/liquid separation, such as rotary

( filters or centrifuges, and are supplied to a further

purification stage.

Adduct crystals obtained in this way typically have a

25 purity of > 99 wt.% BPA, relative to the sum of BPA and the
secondary components, in the case of a phenol proportion of
approx. 40 wt.%. By washing with suitable solvents, which
typically contain one or more components from the group
comprising acetone, water, phenol, BPA and secondary

30 components, the adduct crystals can be freed of

superficially adhering impurities.



purification stage. Adduct crystals obtained in this way typically have a 25
purity of > 99 wt.%BPA, relative to the sumof BPA and the secondary
conponents, in the case of a phenol proportion of approx. 40 wt.% By
washing with suitable solvents, which typically contain one or nore

conponent s (o] rQyp conprising acetone, water,
secondary 3&%%%%%%9?? t he adduct crystals can be fr%gg'?g#zog{?sde@ggéi ally
adhering inpurities. WO 2005/075397 PCT/ EP2005/ 000616 4 The flow of liquid

(mother liquor) resulting in the course 4f-the solid/liquid separation
cont ai ns phenol, BPA, water that has arisen in the course of the reaction,

unconvert ed cetane, d is enriched wi.th tRhe_secqndary .conponents 5
typically reTg%l ?il(r%)gl Prga{iﬁghégurglé’%o Tt \kﬁlﬁel OO U(]::telstl)l(rgllt&fngéli'& OIS of
not her | i quoif ithec @olddt/ildgalildy sepairatiloat edntiaine phencdgcBrA) waitter | n
order to mai E‘t%i t he cat al %tig activity gf he aci di.c i on-exchangers,

wat er that K38 Ps 8K L5EELOUSHE COWFETDCEd T FiFdET PR i SRS Y 10
acet one thatcegsosiel,| langdr @s€rinrikHelde wliche f hea$e dondalrs0 conpmeatt f rom t he
not her |iquor. The _dewatered reactirt_rglrga flow which is obtained in this way is

repl eni sRed t@ﬁpﬂﬁaﬁﬂﬁeﬁﬁsu&ﬁd%éﬁb AfPUrSe ofi e Rreduaien wf Bficti on

unit. Altermatiisvellyw Wi elotdRd AGRUGAE iR Y:cRhEM thRnzamRY 8¢ clixdy amans of
distillation prior to carrying qut the suspension crystallisation of the

BPA/ phenol é&l&&m@ﬂ R ST o Wrde -of Iflhé’réite;ft &@ @Rstitaia itélﬁ—_ SegFdytdc
partial quaetiityd t9f Jrheneheralailthabn-exRheselrd, N Wate f easlt s

arisen previously is removed by distillation, whereby

10 acetone that is still present in the given case is also
removed from the mother liquor. The dewatered reaction
flow which is obtained in this way is replenished with
phenol and acetone and is recirculated into the reaction
unit. Alternatively, water and acetone may also be removed

15 by means of distillation prior to carrying out the
suspension crystallisation of the BPA/phenol adduct. 1In
the course of the stated distillation steps, a partial
quantity of the phenol that is present in the reaction
solution may also be removed by means of distillation.

20 EP-A-1 162 188 describes such a separation of the reaction

( water and of the incompletely reacted acetone by means of

distillation.

With such a circulatory mode of operation the problem

25 arises that by-products of the production of BPA are
enriched in the circulatory flow and result in the
deactivation of the catalyst system and also in inferior
product qualities. In order to avoid an excessive
enrichment of secondary components in the circulatory flow,

30 a partial quantity of the circulatory flow - optionally
after partial or complete recovery of phenol by
distillation - is extracted from the process chain in the

form of so-called BPA resin.



solution may al so be renoved by neans of distillation. 20 EP-A-1 162 188

descri'bes such a separation of the reaction water and of the inconpletely
react ed acetone by means of distillation. Wth such a circul atory node of
operation the problem 25 arises that by-products of the production of BPA

are enrich I h irculatory flow and result in the i {.on of the
cat al yst sy e%Bgl[’.ﬁé&a%sgg ininferior product qualiti es?ch@%ébagﬂéoo voi d
an excessive enrichment of secondary conmponents in the circulatory flow, 30
a partial quantity of the circulatory fiosv - optionally after partial or
conpl ete recovery of phenol by distillation - is extracted fromthe process
chain in the formof so-called BPA resin. WO 2005/ 075397 PCT/ 8P2005/ 000616

5 In addition, it has proved advantageous to conduct a fraction or the
total quantilty sefditthieorc, ricultet=omprdeaiv,adaddtergddies sad | edhdages da separ ati on

and before after the S rati on of, wate nd resi | acetone, across a
rearrangerre%ratﬁﬁltori‘ i94 etg‘%mg{)%aglci%a@q]ow é?(’éfé?‘?ge‘?l.r %o{%i 19% general Iy
oper at ed at dfitgherctHenmpslriad ArRfuidagegditat i®acEndbafvte o dfisSr the
rearrangenent unit sone fof the secondary conponents of the production of

EPA whi cf? arS¥PRF G &bt ivRiHe 19 AR B3 1AKE P i 0MTT sed under the

prevai | i ng Gandiddsdit falin BRA 1D it ddminverci lexdhghgen! ERfgan be
i ncreased. The EPA/ phenol adduct crystals obtained subsequent to the 15
suspensi on st allY i9eR§OH of BRratedtatohiPien itriperatures than the

reaction unit. 1In this rearrangement unit some of the

secondary components of the production of BPA which are
10 present in the circulatory flow are isomerised under the

prevailing conditions to form BPA, so that the overall

yvield of BPA can be increased.

The BPA/phenol adduct crystals obtained subsequent to the
15 suspension crystallisation of the reaction solution,
described above, and the solid/liquid separation are
supplied to ongoing purification steps, in the course of
which the separation of phenol and optionally the lessening
of the concentration of secondary components are achieved.
20
( In this way, the BPA/phenol adduct crystals consisting of
: phenol, organic solvents, water or mixtures of the named
solvents, which optionally still contain BPA and/or its
isomers, can be recrystallised by a suspension
25 crystallisation. In this connection, the phenol that is
present in the adduct crystals can also be separated
entirely or partially through the choice of suitable
solvents. The phenol remaining in the BPA in the given
case after the recrystallisation is then separated entirely

30 by suitable distillative, desorptive or extractive methods.

Alternatively, the phenol may also be removed from the

BPA/phenol adduct crystals by means of melting-out



descrij bed above, and the solid/liquid separation are supplied to ongoing
purification steps, in the course of which the separation of phenol and
optionally the | essening of the concentration of secondary conponents are
achieved. 20 In this way, the BPA/ phenol adduct crystals consisting of
phenol , organic lLvents, water or mxtures of the nanmed ol vents, which
optionally gﬁ?ﬁp%géﬂiéﬂ%V EPA and/or its isoners, can b%F?éﬁﬁ%&QPéP??%Hﬁ by a
suspension 25 crystallisation. In this connection, the phenol that is
present in the adduct crystals can al so-be separated entirely or partially
t hrough the choice of suitable solvents. The phenol remaining in the EPA in

the given case after t recrystallisation is then rated entirely 30 by
SU bl o di ST TTOHTNR,  dBRbr Bt TE Rt T e T9%® davhotEe. S TWPHERFERTy, ¢ he
phenol may alsalbermehomMesid ; are skt i BPA phatndd s beahbTé &1 ysdal st bynseahs of
mel ti ng- out 2005/ 075397 PCT/ EP2005/ 000616 6 processes. But with these
processes t A is subjected to thernmal |oads, resulting in undesirable

di ssociations of BPA. 5 After the separation of phenol, a bisphenol-A nelt
is obtai ned which can be used mﬁthouhﬁgrior solidification for, the

product i oh dH T i RFRATEA HPR Het (Pheiekt 6f i PR eR ~Brvetssi®mol t en
pol ycar bonat&nta Budd twiei dh sphened -dsd@l it iBYe dpsSpobesspladi{égdiohorosal e

or for alternate usage, by 10 known processes, such as, for exanple, by the
prilling pridtesyratusyiexiof irrlvmrimratrrbnoriegie theapeestemylbeation
process (molten polycarbonate). But the bisphenol-A melt
( may also be solidified, for sale or for alternate usage, by
10 known processes, such as, for example, by the prilling
process or by exfoliation. Furthermore, the melt may be
dissolved in caustic-soda solution and may be employed in
the polycarbonate process in accordance with the interphase
process. The bisphenol A that has been freed of phenol may
15 optionally be subjected, prior to further processing, to a
purification step such as, for example, a melt
crystallisation, a distillation and/or a recrystallisation
out of phenol, water or an organic solvent such as, for
example, toluene or mixtures of these substances.
20
( Prior to being recirculated into the reaction, the mother
liguor has to be dewatered, since by reason of the
thermodynamic equilibrium the reaction water would greatly
suppress the reaction of phenol and acetone to form
25 bisphenol A and would consequently reduce the conversion
arising from the reaction. On the other hand, the
unconverted residual acetone should remain in the reaction
solution, since otherwise it would have to be isolated in
elaborate manner from side flows and would have to be
30 recirculated into the reaction in order to keep losses of

raw materials down for economic reasons.



di ssol ved in caustic-soda solution and may be enployed in the polycarbonate
process in accordance with the interphase process. The bisphenol A that has
been freed of phenol may 15 optionally be subjected, prior to further
processing, to a purification step such as, for exanple, a nelt

crystallisatjon jstillation and/or a recrystallisatjion nol ,
wat er or an Wgragﬂgé&lssoalgqent such as, for exanple, tol fe%é%%h’?&%f@ of
t hese substances. 20 Prior to being recirculated into the reaction, the

not her |iquor has to be dewatered, sinee7by reason of the thernodynam c
equilibriumthe reaction water would greatly suppress the reaction of

phenol and etone tq f 25 hi sphenal__A_and woul d .gons ent uce the
conver si on aIglrel solbr:lfge %%r (53?#1’ {Enhee Feac elngcn.ln&erﬁ?éa Tot'fer %aenrfﬁ%ee é%n@aﬁ%er ted
resi dual acetvarid ghieulad gresdds ifort heradaiiorbi sssiaridlorn veiticeviotdier wi se it
woul d have to be isol.ated in el abqgrate manner_ from.,side fl.ows and woul d

have to be 30§ &&FTHOR &G FThEST &G T T I 75°3EP osses of  raw
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The object of the _present invention was therefore to make available a
process for %Yé&@&&ﬁ%lﬁhm gﬁ}]\ﬁ?%m'cﬁ"%q ¥ 8 i RSN be

renmoved fromdditiuaaEddibne Adhd G AFerdy ABdfE yothernd ikt 1diat stens
fromthe 5 crystallisation and filtration, whereby the unconverted residual

acetone ren@HIGIEY [ argely in the reaction solution.

( It has now been found that this object can be achieved by a
k 10 distillative separation of the reaction water from the

reaction solution in a vacuum distillation.

The invention relates to a process for producing
bisphenol A, wherein
15
a) phenol and acetone are converted in the presence of an
acidic catalyst to form a reaction mixture containing

bisphenol A and then

20 b) water is removed from the reaction mixture by means of

( distillation, the distillation column that is employed
being operated at a bottom temperature from 100 °C to
150 °C and at an overhead temperature from 20 °C to
80 °C, and the absolute pressure amounting to 50 mbar to

25 300 mbar at the head of the column and to 100 mbar to
300 mbar at the bottom of the column and

c) Dbefore or after the distillation in step b) a
bisphenol-A/phenol adduct is separated from the

30 reaction mixture by crystallisation and filtration.



It has, now been found that this object can be achieved by a 10 distillative
separation of the reaction water fromthe reaction solution in a vacuum
distillation. The invention relates to a process for producing bisphenol A
wherein 15 a) phenol and acetone are converted in the presence of an acidic
catalyst to _for tion mxture containing bisphenol 20 b)

water is reﬁ%b&gbgféﬁﬁﬁwé reaction m xture by neans of P?ﬁ&%ﬁ%ﬁ85}$§§%lethe

distillation colum that is enployed being operated at a bottom tenperature
from100 Cto 150 C and at an overhead-tgnperature from20 Cto 80 C, and
the absol ute pressure amobunting to 50 nbar to 25 300 nbar at the head of

t he col um d to 100 mbar t 300 r at the bottomaf the colum and c)
before or a?ﬂber HEWEH Ilfrécf‘?%]ryjiwngtﬁb% B etlb?%pjf%n@?a}wjprhe ¥ adduct is
separ at ed frovurdee ¥ tleacdlisant IMadire Mmprsdedaing st i e anshétidtati on. WO
2005/ 075397 PCT/ EP2005/ 000616 8.. The di scove underlying the_invention is
that in the MouPEs 1 3 REAGHEY (St VAT o sy RATRIRE rRaet i on

mxture in aoadiml siddd@tdien daded heap B aspDfat SEPATRb$Ng Wat er the

wat er can be separated al nost 5 quantitatively - that is to say, in a

proporti oh &R TR 1t ot Fidant D5B Wi, W 3 RF RAET 1P RS s
vacuum d'Stﬂélﬁgﬁé”EﬂgHebéggn 8Qc % of the $ﬁ§n¥§&é?dw§9ﬁt9ﬂ§s Lak{gruced

into the dist ion preferably rémains I'n
distillation more than 80 % of the unconverted acetone

introduced into the distillation preferably remains in the

( bottom product. Furthermore, the bottom product preferably
10 contains between 0.01 wt.% and 0.2 wt.% water (relative to
the bottom product). To this end, the distillation column

that is employed is operated with a bottom temperature from
100 °C to 150 °C, preferably 110 °C to 140 °C, particularly
preferably 125 °C to 135 °C, and with an overhead

15 temperature from 20 °C to 80 °C, preferably 30 °C to 70 °C,

particularly preferably 50 °C to 60 °C. The vacuum in the
head of the column amounts to 50 mbar to 300 mbar,
preferably 80 mbar to 200 mbar, particularly preferably
100 mbar to 150 mbar. The bottom vacuum amounts to

( 20 100 mbar to 300 mbar, preferably 120 mbar to 250 mbar,
particularly preferably 150 mbar to 200 mbar. By way of
separation processes for achieving the stated object, those
distillation devices known to a person skilled in the art
may be employed which contain internal fittings such as,

25 for example, filling materials and/or packings and/or

trays.

The bottom product that is obtained in the course of

distillation is suitable, optionally after separation of
30 the bisphenol-A/phenol adduct crystals by a suspension

crystallisation, for re-use in the reaction after

replenishment of the consumed components phencl and acetone



( bottom product. Furthernore, the bottom product preferably 10 contains
between 0.01 wt.%and 0.2 w.% water (relative to the bottom product). To
this end, the distillation colum that is enployed is operated with a
bottom tenperature from 100 Cto 150 C, preferably 110 C to 140 C,

particul arl ly 125 Cto 135 C, and with an ov rature
from20 C t)§°885§:£?§37r35gf9§r ably 30 Cto 70 C, particul arﬁec{/ﬂ%?gf)égé%ﬁ}g}'go Cto
60 C. The vacuumin the head of the colum anobunts to 50 nbar to 300 nbar,

preferably 80 nbar to 200 nbar, particuta®ly preferably 100 nmbar to 150
nbar. The bottom vacuum anmounts to 20 100 nbar to 300 nbar, preferably 120

nmbar to 250 r, ar. fj_cul ferably Blt!;q_,r t By way of
separation ﬁmggeaslssecg f‘"{)ﬂre%cﬁalrﬂé%/%o%ﬁl% ’stczﬂ ]etiaoco ] ectt’, Q'flﬁegrgeemg{%ﬁ illation
devi ces knowovrntsmredyerisomls kidyt deb inedllenisggited rent e lgnpmoyied pevtc halecant ai n
Internal fitti.ngs suc S., 29 .far exanpl filling materials and/or packings
and/or t raﬁasr.l & Qngltsorﬁl&raost&t?&‘ t ﬁ\a{?qrgﬂbeb]f at \fa%‘ﬁahg% hoeéc%tﬁ speroo(?es’ps

di still ati omdcoriiiriahlce, theptimmealtdivrafisert isapalaitaiatafon Ibrigeunds of

bi sphenol - A/ phenol. adduct crystals by a suspension crystallisatiaon, for
Co-Use |15 t O bt CAREr T ED G b tof SR e i nt s
phenol and aeetens ORI %39 d ,PGHERIOGHOMOG - &1 @ ahso, where

appropriate, cqQ-catalyst, ereby the consuned phenol nay he repl enjshed

Y.
entirely or §%F CalEE O $% RRATATSA IVETIeFUMH DR FRAGS T the
process acGRtdMGd® e H\RAli dfs d hadc dediradaldion £ o wwts: i

( product into the reaction consequently do not disrupt the

‘ 10 reaction, above all in the course of the later separation
of the bisphenol A. Similarly, in this case it is possible
for impurities to be separated overhead from the raw
materials that are employed, such as methanol and also by-
products arising in the course of the production of

15 bisphenol A, such as anisole from methanol and phenol, as
well as the compounds arising from the self-condensation of

acetone, such as, for example, mesitylene, mesityl oxide

and diacetone alcohol, at least in part but preferably in a

proportion amounting to at least 50%. In the case where
20 use is made of mercaptopropionic acid by way of co-

( catalyst, the co-catalyst remains in the bottom product.
Only the decomposed portion and the portion that has been
lost as a result of the discharge from the circuit have to
be replenished in order to conduct the reaction with a

25 constant content of co-catalyst.

The bisphenol A that is produced by the process according

to the invention is preferably converted into polycarbonate

with phosgene in accordance with the interphase process or
30 with diaryl carbonates, preferably diphenyl carbonate, in

accordance with the melt process.



5 the sul fur-containing co-catal yst, such as, for exanple,

mer capt opr opi oni ¢ aci d, and of the sulfo-acidic ion- exchanger are |ikew se
separ at ed over head with the reaction water and in the course of a
recirculation of the bottom product into the reaction consequently do not

di srupt the 10 above all in the course of th i.on

t he blsphengp %§5§?ﬁ#§%§7| inthis case it is possiblgcg?EEE?éhﬂﬁﬁqﬁﬁes to
be separated overhead fron1the raw materials that are enployed, such as

met hanol and al so by- products arising-i mothe course of the production of 15
bi sphenol A, such as anisole fromnethanol and phenol, as well as the
conpounds arising fromthe sel f-condensation of acetone, such as, for
exanpl e, nmesitylene, nesityl oxide and diacetone alcohol, at least in part
but preferaugggp%eal proportion anmounting to at |east 50% In the case where
20 use is made of nercaptopropionic acid by way of co- catalyst, the
co-catalyst remains in the bottomproduct. Only the deconposed portion and

the portionohhat shaFoheen diloSoraex@Haegdrt 40fwtt.he Heareiry ga-d romt he
circuit have to be replenished in _order, to conduct the reaction with a 25

const ant SCoﬁPéWFIGﬁdcéﬁé’é’t ipphente Apivdie 9§ WA -th AOHRe T rddHRH by t he

process accqigdig s Li@desd, NVERIH QN JiSgHeRIAr abl Y .GeNVAY e did 0
pol ycarbonate with phosgene in accordance with the interphase process or 30

wi th di aryl 304r Poramescaptenmoasiopid siedy [ancaapirare, §3n waccahgivde with
the melt pregess MBraMRYLLOINE RGHFRAGIA098LE 1 s HdndENHRL 1

( 1 wt.% reaction water and 0.3 wt.% unreacted acetone.
) 10 After crystallisation and separation of the
bisphenol-A/phenol adduct crystals the remaining mother

liquor is supplied to a vacuum-distillation stage. The
bottom temperature amounts to 130 °C; the overhead

temperature amounts to 54 °C. The vacuum in the bottom

15 amounts to 163 mbar, in the head to 129 mbar. In the

process, over 95 % of the reaction water introduced into the
column is condensed at the head; the residue remains in the
bottom product. In the overhead product, in addition to
the water, 5 wt.% phenol and 5 wt.% acetone are found,

20 relative to the overhead product. In addition to these,
anisole and methanol, as well as self-condensation products
of acetone, such as, for example, mesitylene and diacetone
alcohol, are detected in the overhead product. A strongly
sulfurous odour indicates that degradation products of the

25 ion-exchanger and of the mercaptopropionic acid are
likewise removed from the mother liquor. In the bottom
there remain 0.27 wt.% acetone and 0.05 wt.% water,
relative to the bottom product in the mother liquor which
is again enriched with acetone to 4 wt.% and with phenol to

30 83 wt.% and also with mercaptopropionic acid to 300 ppm and
is conducted back into the reaction. The BPA stemming from

this process is suitable, after washing of the mixed



On a sulfo-acidic ion-exchanger 4 wt.% acetone are 5 converted into

bi sphenol A with 96 wt. % nother liquor (6 wt.% isoners, 7 wt.% bi sphenol A,
0.05 wt. % water, 300 ppm nercapt opropionic acid and approx. 83 wt. % phenol).
In this process a reaction mxture results containing 1 w.%reaction water
and 0.3 wt.%unr etone. 10 After crystallisati ion of
the bi sphen‘%‘*][},&ﬁ%zéﬁ%%dduct crystals the remaining ngﬁéér}'(%ﬁlgggéﬁé# S
supplied to a vacuumdi stillation stage. The bottomtenperature anmounts to
130 C, the overhead tenperature anmount-s 1lo 54 C. The vacuumin the bottom
15 amounts to 163 nbar, in the head to 129 nbar. In the process, over 95 %

of the react| r.Jint 89%;? . ] Nt Ot i 0, head,;
t he residue érlgrlsﬁﬁ@ﬁfsgianlju?hée o‘lt?t?loérl?p(?fodél}'g% &F(Lh e %%%rﬁ%%@%?%@%%%?ﬁi n
addi tion to of oilwtarboma v . Botpheim| acrrdamte % bkt Une aneefphbase 20
relative to t]_be os\’/st’arglg&d.grgggc}dalge avgfltiﬁitorrll to these, anisole and

nmet hanol , a WeTT™ as™ ' Sel 1 condensat i on produc?s of acetone, such as, for
exanpl e, mesttaymsne: andf thacbedwhene bt copwdcess e detected in the overhead
product . ﬁstrongly sul furous odour indicates that degradation products of
the 25 iOn-exchanger and of the nercaptopropionic acid are |ikew se renoved
fromthe nother liquor. In the bottom there remain 0.27 wt.% acetone and
0.05 wt. % water, relative to the bottom product in the nother |iquor which
is again enriched with acetone to 4 wt.% and with phenol to 30 83 wt. % and
al so with nercaptopropionic acid to 300 ppmand is conducted back into the
reaction. The BPA stemming from this process is suitable, after washing of

t@e m xed



WD 2005/ 075397 PCT/ 8P2005/ 000616 - 11 crystals and separation of the
phenol, for the production of polycarbonate both in accordance with the

i nt erphase process and in accordance with the transesterification(-nelt)
process. 5 12 dainms 1. A process for producing bi sphenol A conprising (a)
reacting phenol with acetone in the pr&sence of acidic catalyst to forma
reaction m xture containing bisphenol and water, b) renoving the water by
distillation in a distillation colum, and obtaining a bottom product, c)
separ ati ngqhhsphenol - A/ phenol adduct crystals fromthe reaction mxture by
crystallizatrton and filtration, wherein the bottomtenperature of the colum
is 100 to 150 C., the overhead tenperature of the colum is 20 to 80 C,

t he absol ite pressure.is 50 to 30@ HB%{’? at. the head of the colum and 100
to 300 mbdr at AHRCSLEF BIAIGFINE REPAOL hFOmMRAHNE wher ei n said (c) is carried
out before or after said (b). 2. The process according to claim1l wherein
the acidic catalyst is a sulfo-acidic ion- exchaniger_., 3. The process of

cl ai m 2 wher ei )t hereagtinegrhgeslgyith acetene incthe prgasnce 8f grddig catalysidgAPmat i on with

a co-catalyst. 4. TRe.iRhEite @&ﬁﬂﬁﬁ%%&pﬁ&ogkgénﬁ‘@atéru” her conpri sing

re-circulating the bottom product to sal Y. 5. The process of claim4

wherein the re-circulating is subsequent to said c). 6. The process

acoording 10 Chai M iy BliShRL okl By BRHRE 9948 halch Sk 1SS tbhihe 20t 07,

bottom product,

c) separating bisphenol-A/phenol adduct crystals from the reaction mixture

by crystallization and filtration,

wherein the bottom temperature of the column is 100 to 150° C., the overhead
temperature of the column is 20 to 80° C., the absolute pressure is 50 to 300 mbar
at the head of the column and 100 to 300 mbar at the bottom of the column, and

wherein said (c) is carried out before or after said (b).

2. The process according to claim 1 wherein the acidic catalyst is a sulfo-acidic ion-
exchanger.
3. The process of claim 2 wherein the sulfo-acidic ion-exchanger is used in

conjunction with a co-catalyst.

4, The process according to claim 1 further comprising re-circulating the bottom

product into said a).

5. The process of claim 4 wherein the re-circulating is subsequent to said c).

6. The process according to claim 4, wherein the bottom product is enriched with

acetone, phenol and optionally with a co-catalyst.



13 7. The process according to claim1l wherein at |east 95% of the water
present in the reaction mxture is separated in the course of said (b). 8.
The process according to claim1 wherein the bottom product obtained in step
b) contains at | east 80% of the unconverted acetone of step a) introduced
into the distillation of step b). 9. 'ghe process according to claiml
wherein the bottom product obtained il step b) contains at |east 80% of the
unconverted acetone of step a) introduced into the distillation of step b)
and between 0.01 wt. %and 0.2 wt. % water, relative to the bottom product.
10. The process according to claim| wherein the bottom product obtained in
step b) ¢ont alhegpratessrasbrdif@toaiaimHewharginmat keast 95 Meifibeehter pmsenbinghand t he
sel f- condensati on pr.oducti on of . acetone V\/r}i CQ ave been introduced into the
distillation. %4 ‘%ﬁé‘xblf%éggar%‘%%@rtg?ﬁ‘b"ﬁe& SAdi® 2 sul f ur - cont ai ni ng
degradati on products of the sulfo-acidic ion-exchanger and/or of the

sul fur-containing co-catalyst are distilled off overhead in step b).

The process according to claim 1 wherein the bottom product obtained in step b)
contains at least 80% of the unconverted acetone of step a) introduced into the

distillation of step b).

9. The process according to claim 1 wherein the bottom product obtained in step b)
contains at least 80% of the unconverted acetone of step a) introduced into the
distillation of step b) and between 0.01 wt. % and 0.2 wt. % water, relative to the

bottom product.

10.  The process according to claim 1 wherein the bottom product obtained in step b)
contains at most 50% of the impurities methanol, anisole and the self-
condensation production of acetone which have been introduced into the

distillation.

11.  The process according to claim 2 sulfur-containing degradation products of the
sulfo-acidic ion-exchanger and/or of the sulfur-containing co-catalyst are distilled

off overhead in step b).



