WO 2006/ 002788 PCT/ EP2005/ 006603 1 Process for the separation of phenol
from phenol -containing streans fromthe preparation of bisphenol A

Bi sphenol s a%° OAEEP2ERS on products of phenol s and car boRGT/EPB0¢T#B6EAFdSs ar e
starting materials or internediates for the production of a |arge nunber of
commerci al products. The condensation product fromthe reaction of phenol
and acetone, 2,2-bis(4- hydroxyphenyl)prophne (bi sphenol A, BPA), is of
parti cul ar i ndustri al i nportance. BPA is used 10 as the starting materi al

for the production of various polynerlc naterlals such as, for exanpl e,

pol yaryl at esPropesgefher thei deparasbly b Eron jop )
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epoxy resins | evant preparation
methods for BPA are based on the acid- catalysed reaction of phenol wth
acetone, a phenoh acetone ratio of > 5: 1ﬁ§referab%y g g establlﬁhed in
the reacti onEARNGRPIF c2EafAPJEPEat hePePhRFUSHS bR LRBEBSEh2RENGGEREBYS and
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such as hydrochloric or _sulfuric acid. Gel-like or macropqrous sulfonated

crosslinked BEP§YFi8ReCf e8i h8TBScHTPET oRE @?@ﬁﬁﬁﬁé?%)PéPQUEFéfeFQSIy used.
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These can either be honbgeneously dissolved the reaction solution or
fixed 18 theasuthenatedtpopysayeshal nhori khei arpdureiop of various

polymeric materials, such as, for example, polyarylates,

polyether imides, polysulfones and modified phenol-
formaldehyde resins. Preferred fields of application are
the production of epoxy resins and polycarbonates.

15
The industrially relevant preparation methods for BPA are
based on the acid-catalysed reaction of phenol with
acetone, a phenol-acetone ratio of > 5:1 preferably being
established in the reaction. As acidic catalysts there may

20 be used both homogeneous and heterogeneous Brdénstedt or
Lewis acids, for example strong mineral acids such as
hydrochloric or sulfuric acid. Gel-like or macroporous
sulfonated crosslinked polystyrene resins (acidic ion
exchangers) are preferably used. The embodiments

25 hereinbelow relate to a process using acidic ion exchangers

as catalysts. These may be mono- or hetero-disperse.

In order to achieve high selectivities, the reaction of
phenol with acetone is carried out in the presence of

30 suitable mercapto compounds as co-catalysts. These can
either be homogeneously dissolved in the reaction solution
or fixed to the sulfonated polystyrene matrix via ionic or
covalent bonds. The reaction unit is a stratified bed or

fluidised bed, through which the solution flows upwards or



coval ent bonds. The reaction unit is a stratified bed or fluidised bed,
t hrough "whi ch the solution flows upwards or '|I W) 2006/ 002788
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colum. The selectivity of the reaction, as well as the long-term 5 storage
stability of the catalyst, are affected in a decisive manner by the quality
of the raw materials phenol and acetone that are used. For the preparation

[ partioul apol, 8RR aRA" AmLeLhah Lar Nbahuald L ouhaskies such as,

for exanpl e, very high denan are therefore ma e purity of

t he basi c natediuains phenol and acetone that are used. Typically, purities

of > 99.95 w.% for phenol and > 99.90 wt.% for acetone, wth at the sane
time |ow contents of inpurities (S < 0.5 ppm Fe < 1 ppnm), are regarded as
bei ng positiﬁbef@elﬁheiyﬁtachﬁem@aem@a@tibmghaﬁr@@ﬂdtaﬁumhh éonand efror
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n XéﬁP

as cont ai ni n§3FhrEEc E8FpREMOIFAnE L6maPPP a¥&Edn &1 95 99813NSF cont ai ns
BPA andomﬁtebre|@h@@@ﬁb&@nmaﬁgabE 2MeU RS 18k, bfpk%@|bas1c materials

phenol and acetone that are used. Typically, purities of
> 99.95 wt.% for phenol and > 99.90 wt.% for acetone, with
at the same time low contents of impurities (S < 0.5 ppm,
Fe < 1 ppm), are regarded as being positive for the

15 achievement of high product purities and for minimising
catalyst deactivation. For example, EP-A-876 319 describes
freeing commercial phenol of troublesome impurities by
treatment with molecular sieve and thus ensuring better
usability in a process for BPA preparation.

20
EP-A-680 913 describes the use of modified acidic ion
exchangers to remove hydroxyacetone from phenol for BPA

synthesis.

25 The reaction of phenol with acetone in the presence of
acidic catalysts and mercapto compounds as co-catalysts
yields a product mixture that, as well as containing
unreacted phenol and optionally acetone, primarily contains
BPA and water. In addition, small amounts of typical

30 secondary products of the condensation reaction are formed,
for example 2- (4-hydroxyphenyl) -2- (2-hydroxyphenyl) propane
(0o,p-BPA), substituted indanes, hydroxyphenylindanols,
hydroxyphenyl -chromanes, substituted xanthenes and more
highly condensed compounds having three or more phenyl

35 rings in the molecular framework.



30 secondary products of the condensation reaction are forned, for exanple
2- (*4- hydr oxyphenyl ) - 2- ( 2- hydr oxyphenyl ) propane (o, p-BPA), substituted
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xant henes and nore highly condensed conpaunds having three or nore phenyl
35 rings in the nol ecul ar framework. W) 2006/ 002788 PCT/ EP2005/ 006603 3 The
ment i oned secondary products, as well as water, phenol and acetone, inpair
the suitability of BPA for the production of polyners and nust be separated
off by 5 suitable processes. For the production of polycarbonate in
particul ar, Ahghmdetapdsdaseconderyf prhduptsi t psofvetlhe asawateet ephanoBPA.

The vorking URaAepUrEl SO0 0hcBRA:L S, 6a1ELCd OubpbY R (1R MUl L1 - stage

cascade of suita Gri'fiCation processes sic exanpl e, suspensi on
crystalI|satpmnduaehbncoﬁspaﬂymeaeland mustlbbasbparaméHODfdebgrptlon I n an
|ndustr|ally ﬁrg ﬁred form BPA_iSs ﬁgarat %ron1t react on glxture in
Lhe for i of | SHLRBErBx PRACERyBquF eI SPE1 BCRYSFAPT e REMVCATROPRTBnatol by
cool i ng the peatticalarn ktighe dembhder ystahbbdeabifornhef pulre tBPAfphérorasdduct .
The «crystalli atlo preferably carried out in the formof suspension
crystallisat{"8hE E g%ﬁ/phenol adduct crystals are subsequently separated
fromthe liquid phase by nmeans 20 of a suitable apparatus for solid/liquid

separation, such as rotary filters or centrifuges, .and fed to further
purlflcatlon hgqyee 189y§?a?§ ds uEBEALAEARY BiEc BPPY 1RaF8TZ 1eFuPity P8f 2> 99
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of about 40 wt.% based on 25 the total amount of adduct crystals. By

washi ng wi t haSsufPAbPEAEBILE | GHSPERRILOR CYPEEaLLy)S@bALEI NT6AE or nore

crystallisation, distillation and/or desorption. In an
industrially preferred form, BPA is separated from the
reaction mixture in the form of an approximately equimolar
15 crystalline adduct with phenol by cooling the reaction
mixture with crystallisation of the BPA/phenol adduct. The
crystallisation is preferably carried out in the form of
suspension crystallisation. The BPA/phenol adduct crystals
are subsequently separated from the liquid phase by means
20 of a suitable apparatus for solid/liquid separation, such
as rotary filters or centrifuges, and fed to further
purification. Adduct crystals so obtained typically have a
purity of > 99 wt.% BPA, based on BPA and the secondary
components with a phenol content of about 40 wt.%, based on
25 the total amount of adduct crystals. By washing with
suitable solutions, which typically contain one or more
components from the group acetone, water, phenol, BPA and
secondary components, the adduct crystals can be freed of
impurities adhering to the surface. The BPA/phenol adduct
30 crystals obtained following the above-described suspension
crystallisation of the reaction solution and solid/liquid
separation are fed to more extensive purification steps,
wherein phenol is separated off and, optionally, a
reduction in the concentration of secondary components is

35 achieved by the use of suitable purification operations



conponents fromthe group acetone, water, phenol, BPA and secondary
components, the adduct crystals can be freed of inpurities adherlng to the
sur f ace. TheWCBlﬂ,RPfnyé?ﬁES?s adduct 30 crystals obtained fol | BRF/F520%m 00660
above-descri bed suspension crystallisatian of the reaction solution and
solid/liquid separation are fed to nore extensive purification steps,
wher ei n phenol is separated off and, optionally, a reduction in the

concent 1 at | 0peQhoSRCOBAALY, COMPPREDE Sohs 13popchEguedy by bigoyse of suitable
purification operatlons me2006/002788 PCT/ 8P20057 006603~ 4 (suspensi on

crystal | i sat ¢®¥hrafayen, cdystallataenbn, extraction, distillation). The
streamof liquid obtained in the solid/liquid 5 separation (nother |iquor)
cont ai ns phenol, BPA, water forned in the reaction, unreacted acetone, and
is richin The sereadary tbapbdenbsaiypdcahlyhéoseddihighéd preparation of

BPA fica PreleLed, Lor ihathbs s10gam of onptherhLauor beaf efbag into the

reactlon uni n-or 0 nai € Cca aI rc attrvity o he aci dic
ion exchangéormaﬁlinrthenEeattan wateeatbad hastbdboepedndsisremoliedn

bef hand b d | | h I | | b
rgngcgdaahol Igé%%?$£%§PgO?P%ﬁ?gE%ggﬁgiﬁ%;1Y|aﬁ%%édTﬁg g%ﬁgze?ezoreggP?on

stream so 15pﬁbparaedon305uppAeantedpmeférpéenﬁbrandtaﬁetsﬁeeamdofed back
into the react%g?r it. Alter |veI 0SsSi [ eno er and
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20 distillation steps, a_ portion of the phenol present in_the _reaction
sol ution cancXFRANBET sePht aPEISONE BY tB?sW?F?EtFBﬁt has formed 1s

removed beforehand by distillation, any acetone that is
still present also being removed wholly or partially from
the mother liquor. The dewatered reaction stream so

15 obtained is supplemented with phenol and acetone and fed
back into the reaction unit. Alternatively, it is possible
to remove water and acetone wholly or partially by
distillation before the suspension crystallisation of the
BPA/phenol adduct is carried out. In the mentioned

20 distillation steps, a portion of the phenol present in the
reaction solution can also be separated off by

distillation.

Such a closed-circuit procedure has the problem that

25 secondary products of the BPA preparation become
concentrated in the circulating stream; these secondary
products adversely affect the purity of BPA in the
suspension crystallisation and can lead to deactivation of
the catalyst system. In order to avoid excessive

30 concentration of secondary components in the circulating
stream, a portion of the mother liquor mixture must be
discharged from the system. The amount of secondary
components removed from the process in this manner must
correspond in the equilibrium state to the amount of

35 secondary components formed in the reaction. The discharge



Such a closed-circuit procedure has the problemthat 25 secondary products
of *t he BPA preparation becone concentrated in the circulating stream these
secondary pFBRICE4%2dé8rsely affect the purity of BPA i RETAE2083/8ERS on
crystallisation and can | ead to deactivatison of the catalyst system In
order to avoid excessive 30 concentration of secondary conponents in the
circulating stream a portion of the nother |iquor m xture nust be

di schar ged f&g%kﬁ@cgﬁye@fflb%earreyn&e%v%ﬁgoad b¥ti6AMBENeRALS phemryed from
the process in this manner nmust cofrespond in the equilibriumstate to the
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of the nother |iquor fromthe circulating stfeam 1t being possi
wat er of reapprbhaonrapfhabeholnedtionpédyt &d éeeremevaddbypdnst@ﬁéa@ﬂOphenol

optionably {acbeceamiedsie dhabbliatianos beLonsbapd. Theogompogkiion of

the nother |1 quor at this oln accor |ng e conposi fion of

t he d|schargednporandnaCCypdcagﬂy ebnsi shs obmppsmti@ntof9®hemﬂ % phenol ,
from3 to 15 @6BPA an rLom 0 ndar conpqQnent s and
I somers forngm%Fn gFeac |onypé8%lwge ﬁgFePy onPy R 23P90
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distil Led oftehataohesBduahsecomtemhteﬂy<oﬁ®ywth%;1settmahtaohealdual resin
having a content of < 10 wt . % phenol , fron1%5 to 8% % BPA g om 15
to 85 wt.% sBOhdSPYCEoRBERBARSYi SOBBPRPAES, Nffi ER PPeIPROVES ﬁBWeH rom

the process precdksposhd @fisch@fged amount is subjected to further

working-up steps in order to minimise losses of material.

15 In a simple form, phenol is distilled off to a residual
content of < 10 wt.%, so that a residual resin having a
content of < 10 wt.% phenol, from 15 to 85 wt.% BPA and
from 15 to 85 wt.% secondary components is obtained, which
resin is removed from the process and disposed of, for

20 example, by burning or dumping.

In another form, a portion of the BPA contained in the
discharged amount is recovered by distilling off a portion
of the phenol from the discharged portion and feeding the
25 concentrated solution so obtained to suspension
crystallisation and subsequent solid/liquid separation. It
has proved advantageous here to pass the discharged amount,
before or after the partial separation of phenol, over a
rearrangement unit filled with acidic ion exchanger. This
30 unit is generally operated at higher temperatures than the
reaction unit. In this rearrangement unit, under the
conditions prevailing therein, some of the secondary
components of the BPA preparation present in the
circulating stream are isomerised to BPA, so that the total

35 yield of BPA can be increased. In the solid/liquid



20 exanple, by burning or dunping. In another form a portion of the BPA
contained in the discharged anount is recovered by distilling off a portion
of' t he phendf® RPYNCPREB&Ii schar ged portion and feedi ng t hRCT/BB2095ALR4fi%Rat ed
sol ution so obtained to suspension crystaklisation and subsequent
solid/liquid separation. It has proved advantageous here to pass the

di scharged anount, before or after the partial separation of phenol, over a
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general |y operate at_’hig tenperatures reactiron unit. In this
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separation, ortion of e that is present is obtained in the form of
a BPA/p enolﬁ%lgd?ﬁ f(;)f?/r%t%rt%ﬁgﬁc%%'fbsee(fcg%‘%%yf%?r?%%rrlerﬁﬁsrijf?cati on steps. A
filtrate typadddtyonalngicbtarighed. fTomm @ericl Aomta Phgdenol thfsom 3 to 12

w.% 5 BPA from3 to 18 w.% secondary conmponents is additionally
bt 2t nod. THEL DHEHTT S et S Th 0 14 1T SH A e ST &t of { to 4
residual contwiicalflytypicabt y3 <ardd the %adndl ¢ ey ressd duay residpal resin,

containing < 10 wt. % phenol, from 14 to 89 wt. % BPA, _from 10 20 to 86 w.%
secondary coTfpRIEREIS s ¥od'% o RRgRRA . Eramhel B rf bett pf FtRtsek™®Br t he

wor ki ngo up ofo the sdliweargechsddeprnadigysndhes di sadvadtegedifabs4 el ativel y
| arge anmounts of phenol, either in undissolved formor 15 bonded in BPA or
t he secondary conponents, are still present in the residual resin that is

finally di sppsediddcribed processes for the working up of the
discharged stream have the disadvantage that relatively
large amounts of phenol, either in undissolved form or
15 bonded in BPA or the secondary components, are still
present in the residual resin that is finally disposed of.
Disposal of the residual resin accordingly leads to a loss

of raw materials.

20 The object of the present invention was therefore to find a
process for the working up of discharged streams from a BPA
production process, with which process phenol is obtained

in high purity and in high yields.

25 Such a process preferably meets the following demands:
1. minimisation of phenol in the residual resin,
2. minimisation of BPA in the residual resin,
30
3. minimisation of the amount of residual resin,
4, provision of phenol of high purity (> 99.8 %) and

having low contents of impurities (S, Fe, Cl) from the

35 working-up process with high yields,



Di sposal of the residual resin accordingly leads to a loss of raw
materi al's. 20 The object of the present invention was therefore to find a
process’ for YP&oRBH(902/A88 up of di scharged streams from a BPREPRPORYIEEE TN
process, with which process phenol is obta ned in high purity and in high
yields. 25 Such a process preferably neets the follow ng demands: 1.
m ni m sation of phenol in the residual resin, 2. mnimsation of EPA in the
residual resin, 30 3. mnimsation of the anpunt of residual resin, 4.
provi sion of phenol of high purity (> 99.8 %9 and having | ow contents of
impurities (S, Fegofitinfipom phece@breowkthgmipipadbcess wit hpbaghtysehdd, WO
2006/ 002788 PCT/ EP2005/ 006603 7 5. continuous procedure with m nimal use of
ner . . .
appar at us and eﬁgrgy. 5 The invention relates to a process for the
continuous separation of phenol froma partial stream produced in the
preparati on bi sphepol A and containing from40 to. 90 wt, % phenol, from5
Pooh0. Wb 56 biaBERUPSATARATE IOHES F8 S4B RECSPs50bnaaRy CEORPBRERES T or med i n
t he reacti onsepat@tpbanok pndnatetosom topgiveabi spheanl AroduBewhightheocess
a) the partial streamis fed. to a distillation colum _15 contai ning at
| east 5 theoPEFP@ﬁPt§8Ba?£tPbﬁp§?88é55 AQAJCBRERANERE GF ST fPafPon col um,
phenol is distilkted phénal, themtoptoand «O.8)bashhesblpAar bhanrebmt Betgott om
product is discharged . ,
40 wt.% secondary components formed in the reaction of

10 phenol and acetone to give bisphenol A,

in which process

a) the partial stream is fed to a distillation column
15 containing at least 5 theoretical separation stages,
and
b) in the distillation column, phenol is distilled off at

the top, and
20
c) a first portion of the bottom product is discharged

from the process, and

d) a second portion of the bottom product is transferred

25 continuously into a dwell-time container in which the
secondary components contained in the bottom product
are at least partially isomerised at temperatures of >
190°C and with a hydrodynamic dwell time of at least
120 minutes, in the presence of an acidic catalyst,

30 and then fed back into the distillation column, the
mass flow rate of the portion of the bottom product
fed into the dwell-time container being more than 30 %
of the mass flow rate of the partial stream introduced
into the distillation column in step a).

35



fromthe process, and d) a second portion of the bottom product is
transferred 25 continuously into a dwell-tine container in which the
secondary coWpAP@a{ %278kt ai ned in the bottom product ar @ BIEN2805£006603  al | y
i sonerised at tenperatures of > 190C andgMth a hydrodynami c dwell tine of
at least 120 mnutes, in the presence of an acidic catalyst, 30 and then
fed back into the distillation colum, the nass flow rate of the portion of

the bottom pradugp..fedainto;the el Lnt LoR caRt alner ginaymmr s (2030 %

of the nmass rate o e partla strea uce
distillationofobuff.Bnwtt&p a). 35 WO 2006/ 002788 PCT/ EP2005/ 006603 8 The
phenol distilled off in step b) preferably has a purity of > 99.8 w.% The
techni cal object is achieved by acid-catal ysed cl eavage 5 of the discharged
streamin a @wel tethmecednbhiret asdachéavbdubysaséﬁacata@yseﬁ theaphgeol

over a yacuumcolu havi n h se aratln 1€ aC| ure_1 .shows a
preferréd enﬁod?hegﬁls %Fﬁgggrggeg 5 accorgl BtyS ntﬁﬁgentlog A

parti al streamnt1dusuhasgpdrétmanaoﬁrﬁhesghénbltbeerpaepabahmonomhmhlsphenol
Ais fed int a.disti Iaklon colum 2 havi,ng a high separating efficiency.
The high 15 Hépatﬁnblg f PEPBREY LIS Séﬁﬁgﬁﬁg'by the theoretical separating
stages, of which there are at least 5. Inthis distillation colum, phenol

vapours 3 are separateg off at the tqop apd are condensed in a condenser 4
to liquid pReAYFest # Qwﬁoﬁt8ﬁ?6?668éte@P°§F§€H§r@é her BFPERES20 col umm 2

i's cirgyl at edcebadangeab exehangeht{ono that the

A partial stream 1 discharged from a process for the
preparation of bisphenol A is fed into a distillation
column 2 having a high separating efficiency. The high

15 separating efficiency is achieved by the theoretical
separating stages, of which there are at least 5. In this
distillation ceolumn, phenol vapours 3 are separated off
at the top and are condensed in a condenser 4 to liquid
phenol 5. The bottom product or discharge 6 from the

20 column 2 is circulated via a heat exchanger 7 so that the
energy required for the vaporisation of phenol is thus
introduced into the system. The condenser 4 and the
vaporiser 7 may be independent parts of the installation or
they may be integrated into the structure of the

25 distillation columns. A partial stream 9 of the bottom
product is fed to disposal in the form of residual resin,
optionally after storage in a buffer tank 10. Another
partial stream 8 of the bottom product is fed to a dwell-
time tank 11. In this dwell-time tank, the acid-catalysed

30 isomerisation and cleavage of BPA and secondary components
take place, with the formation of phenol. The cleavage is
accelerated by the addition of suitable acids (stream 12)
by means of a metering unit 13. The phenol-containing

discharge 14 from the dwell-time container 11 is combined



energy required for the vaporisation of phenol is thus introduced into the
system *‘The condenser 4 and the vaporiser 7 may be independent parts of the
instal l'ati on¥"8r2°%61@927%8y be integrated into the struct urRETEHFP20HE/ Q05603
distillation colums. A partial stream9 of the bottom product is fed to

di sposal in the formof residual resin, optionally after storage in a
buffer tank 10. Another partial stream 8 of the bottom product is fed to a

.dWEl ! - time LAY, 1::1'1e ldrlécj?fa%g%\ﬁe!ga_rtt"%q S fle 24 ('li.hcfi%t %Ieﬁs%%éﬁo into .

i sonerisation and cl eavage of BP and secon ary conponents take place, with
the formatiofhef dilsgridilatiion cinddv2gdars thec gelcevetrad Afy phesmcdddi ti on of
suitable acids (stream 12) by neans of a netering unit 13. The

phenol -contai ning discharge 14 fromthe dwell-tinme container 11 is conbi ned
WD 2006/ 0027 88ePCoER2E05/50 06603 t el wicnt ineudilyc kanrdyet qudnets &ln st ream 1 and
thus fed back inta, the distillation unj far th recover.y og%tphenol. The

t
process%ls oﬁ&ualtlel&)rcléqu} ST Ss | ta?ﬁdargz;l&és t4fes éﬁlgaﬁri% A&t er a
short tinme. Hedgarged ftoteamel prdicecizarfgad thieomridpanatdessof or t he
preparation of, i sphenol A may in pr.inciple be an roduct streamfrom a
process for §p%ﬂeélﬁgr§[iw &fry@ﬁntcﬁ ecg’r?t &Ms Hﬁl?ﬁlcf%oﬁ%&ﬁ%%%&%&ents:
from 40 to 9@ruce¥spienolthel pampariae ith 43 WrAYthiasphentlaihsanthd rom S to 40
wt . % secondar conponents formed in the reaction of phenol. and acetone to
gi ve bi sphenﬁélﬂx.owléél& CRMPANESES 1 O AGF &CamtYy Wi -§i £O5Rded TFA™ iPalt %t r eam
15 fromoa BPARERar #ils@hePlcdC @S end thowl SPersS 40N wtC Iy Hetldrigeatt on and
solid/liquid separation, a partial streamof the filtrate of the
sol i d/|i qui d CSBPRAPSNES frEimed He dihsc Fgege 1on Sdc @R}t el RaE BE (@ f ed
off in the give bisphenol A.

Partial stream 1 is preferably a discharged partial stream

15 from a BPA preparation process with suspension
crystallisation and solid/liquid separation, a partial
stream of the filtrate of the solid/liquid separation for
the discharge of secondary products being fed off in the
direction of the process according to the invention for the

20 separation of phenol. Before being fed into the
distillation column 2, the mentioned partial stream 1 is
optionally fed through an additional rearrangement unit,
wherein a portion of the BPA contained in the filtrate is
recovered by treatment with an acidic ion exchanger,

25 subsequent partial distillation of phenol, crystallisation
and solid/liquid separation, and fed to the main process.
In this case, the filtrate of the solid/liquid separation
in the rearrangement unit is used as the feed stream 1 of
the distillation column 2.

30
In order to permit cleavage, separation and purification of
the phenol-containing residual substances in a manner that
is as efficient as possible, the following marginal
conditions must be observed in the procedure according to

35 the invention: the distillation column 2 must have at least



direction of the process according to the invention for the 20 separation of
phenol . *Before being fed into the distillation colum 2, the nentioned
partial " strelBPn2P0oF40023p8i onal |y fed through an additi onaPCTER2PaNPEAEH
unit, wherein a portion of the BPA contajgped in the filtrate is recovered
by treatnment with an acidic ion exchanger, 25 subsequent parti al
distillation of phenol, crystallisation and solid/liquid separation, and

fed to the mal pnpbRcessal LBoLRLE:6ASErablE fLLLERLELSL Lpersabidapl quid

separation in the rearrangement unit I's”uséd as t strean1 of the
di stillationtbepuahigal3egeparatden tsoagesm tnchbedeagép pepadist tbr and

pur i 17 cat 1 onggha, Lbeophepob: ARNt 3haL gt eabdualosbatances,l g0 gRaner that

is as efficient as possi OW n condr'tions mist be
observed in ehempiecedaoprapybrphagoﬂOaﬁa theuraventcentraheéodi ofi Ehat i on
col um nmust._ha a 2006/ 00 788 PCT/ P200 /Q 0 1

theoret%cal ggﬁggg%Pgnpg ag%gg%prePgFa Vy St | 8 gsg g g ghFlggp of

separ ati on sthgespliumnor tae ﬁmspenmht1bhe1sspﬁafarabmyoﬁa@&hed baw kachi ng
conmponent s such ﬁ for exa |sogrogél g?en and ensure concentratlon
of the 5 restft PRGOPHEROPTEGS rﬁu?Ft§ §f t9Po8LgthE. R hREL §poBY 79t 8
colum. The dost nbhkat i peEsrpbei,eEabiyocatbi edoombawi, tmheaﬂwémigtmfn@

pressure at the tog of the colum of from70 to 200 nbar, preferably from
90 to 120 nmbEAPKTAE BWEFI PEj #8 CPRRkTY¢tRUsERBE 80"EBRsIYHEPEYRERAE a mean

hydr odypam CdJa@lSIJWEHnet bietnk Eh@cﬁﬂé@!ﬂhﬁt EBgestr 8aBF8a0f 1ahskeashodrhours,
preferably at |east hours, is establis in order to achieve separation

of BPA and sEE@ﬁGéF?lhrBHuéﬁéthéthP§rSef#§c?ﬁ96béh§h§§ codRpPEfeTrago
possi bl e. Thg-fdyel k- tkfBration of BPA and secondary products that is

effective and as complete as possible. The dwell-time
reactor can be operated completely filled with upward or

15 downward flow or in a level-controlled manner.

The isomerisation and the associated cleavage in the dwell-
time container 11 in step d) is carried out in the presence
of an acidic catalyst. As the acidic catalyst (stream 12)

20 for the cleavage in step d) there may in principle be used
a large number of strongly acidic, low or non-volatile
Bréonstedt acids, including phosphoric acid or the higher
condensates thereof, sulfuric acid, alkanesulfonic acids
having > 4 carbon atoms in the alkane chain, aromatic

25 sulfonic acids, arylalkane-sulfonic acids or phosphonium
acids. In addition to these homogeneously employed acids,
it is also possible to use heterogeneous cleavage
catalysts, such as, for example, strongly acidic aluminium
oxide, supported Lewis acids, acidic zeolites or other

30 aluminas, or polystyrene sulfonic acids. In this case, the
metering unit 13 is not required and the heterogeneous
catalyst is introduced into the dwell-time container 11 by
means of a suitable retaining construction and exchanged as
necessary. In a preferred embodiment of the invention, the

35 isomerisation and cleavage in step d) are carried out in



reactor can be operated conpletely filled with upward or 15 downward fl ow or
ina level-controlled manner. The isonerisation and the associ ated cl eavage
in the dwel | ¥Ot39%8/2%A788i ner 11 in step d) is carried ouffFAERAIA5(A%ERNce

of an acidic catalyst. As the acidic catahyst (stream 12) 20 for the

cl eavage in step d) there may in principle be used a |arge nunber of
strongly acidic, lowor non-volatile Bronstedt acids, including phosphoric
acid or the hingheroseoRdensates rhaealissulhdsbhagiddacalkapesul fonic acids
having > 4 carbon atons in the al kane chain, aromatic 25 sulfonic acids,

aryl al kane- s @-fFodengsids oo cphesshomadihl cadisgdy prefediabilon widht hese
hompgeneous| . amRL¥ed ANl dShe e tle® iAlS 2RO RS LR SR NeLES Qgeneous

cl eavage catalysts, such as, for exanple, stronS] y acidic alumnium oxide,
supported Lewns Fagiude, laciagi @ séaiciamed 2oviat idve 3@ t@indmionasyitorl 3pdingst yr ene
sul foni g aci dg,. | i e, t erin [ i ot o ired and the
het erogeneougﬁecgggltc{/&%?tﬁg@i r?ttr o%&lce%g ?%Fo%fﬁgoh'méﬁﬂoﬁﬁcﬁetogo%?% ner 11 by
means of a suiltsgblld atetai wiodgmooast Heweiver  and eéxchdsgepossiblecdsgary. In a
preferred e i_npent  Qf e jinventiaon, the 35.isonerisatjon _and cleavage in
step d) ar eng%gﬁr{gélgogto :b% \ﬁﬁrfd(?gl 8’6’57%1%&%’&&5%@)‘60@%6?&‘“1% tlﬁlg%pr esence
of sul furic adieddwelldsphor coatiad nerr 1p- bal denes whieowut lati &t reant il@ul arly
preferably w_th | furic.aci.d. The neteri C be_carried _qut, as shown
"n Figure 1, 38 WREr SARLES LIS CRETRANEN g -uRiPa1 Yinfls SRS &l at | ng
streamiof theallket bemcpredect coft tiheo dhet phlrdtiadn seeledm 12.intdonverer, it is
al so possible . for, _neterin 1to be carried out into.the . intake stream8 into
the dwel | -ti f&SEdntEter FPLOMY Gt o VERETIRE & FEEMCLA CH Admh§trean

dwel | -tine ceft aheebottomFiphalduyt @&t éhiendi@@Allation column 2 of the

column is preferred.

15 The preferred concentration of the acidic cleavage catalyst
is dependent on the amount of the cleavable secondary
products in the intake stream and on the nature of the acid
used and can readily be determined in simple experiments.

For the preferred embodiment using sulfuric acid, the

20 metered amount of acid is given as follows:
M (sulfuric acid) = c¢c * (1 - X) * M (1)
where
25
M (sulfuric acid) represents the mass flow rate of

sulfuric acid in kg/h, and

C represents the concentration factor, and
X represents the amount by weight of phenol in
30 partial stream 1, and
M (1) represents the mass flow rate of partial stream 1
in kg/h.

For effective cleavage, c¢ is from 0.001 % to 2 %,

o\

35 preferably from 0.005 to 1 %, particularly preferably from



10 al so be carried out into the partial stream1 into the distillation
colum 2. Metering into the circulating stream of the bottom product of the
distillati on"@cA%R°%R78% the colum is preferred. 15 Th@CB(ERAPF(AP6603
concentration of the acidic cleavage catahkyst is dependent on the anount of
t he cl eavabl e secondary products in the intake stream and on the nature of
the acid used and can readily be determned in sinple experinents For the

preferred empodimept qusi 39 bt B"th% ag'chst hsn%Qogeh%r %% araunls ¢ Qi 58 dis
given as follows: M (sulfuric aci u) M
(sulfuric acdeOﬁepresénFs5tﬁeaﬁﬁéy fIOM/rate of sulfuric acid in kg/h, and
Cc represents the concentration factor, and X represents the anount by wei ght
of phenol in 30 partial stream]1, and M (1) represents the mass flow rate
of parti al sfp@aﬁfﬁecthhgﬁhomémdsetﬁeutamd clleavage, thestemperat@@e %to 2

% 35 preferabl fr m Q.005 to articularly preferably from W)
2006/ 003788 EBET 8&7@260666@ C?Etélgfrtélomﬁs% beor 6?92? RTFSSTARLY ogous

equations w th,,@. @01¥ﬁ653 22 t%fﬂpéy ngggc é&ftlé ri sation and
[

cl eavage, the tenpera ure e dme cont ai ner nust be > 190C
preferably =appa@@€tukesordae Bupbﬂylbftheausesoéfaédtédomalaapmafa&ueds, t he

supply of heat ef fected i F rred enbodi pent. directl .? t he
vapori ser 7 SFbPﬁémantPFFsF?&x B Eﬁnvﬁpo¥ﬁ?§r aﬁ% Fh&tgﬂﬁél'ﬁﬁﬁ&g Ost r eam
8 into the column 2. This means that the intake stream 8 into the
10 dwell-time container 11 is not heated by a separate heat
exchanger and the bottom of the column 2 and the dwell-time

container 11 are operated at the same temperature.

In order to ensure efficient separation of the phenol from

15 the outlet stream 14 from the dwell-time container 11, it
is necessary that the circulating stream via the dwell-time
container should not be too small compared with the partial
stream 1. Otherwise, only incomplete cleavage of the
cleavable secondary products occurs and material that is

20 still cleavable is discharged via the discharged partial
stream 9, which is associated with a loss of material. The
mass flow rate introduced into the dwell-time container 11
is therefore > 30 %, preferably > 80 %, very particularly
preferably > 100 % of the mass flow rate of the partial

25 stream 1 coming from the process for the preparation of

bisphenol A.

In order to allow the acid-catalysed cleavage to proceed
successfully, it is additionally necessary to select a
30 hydrodynamic dwell time in the dwell-time container 11 of

at least 2 hours, preferably at least 4 hours.



10 dwell -tine container 11 is not heated by a separate heat exchanger and
the bott'omof the colum 2 and the dwell-time container 11 are operated at
t he sane ten¥r2RA§/@9278§ order to ensure efficient separ RATTERPIIPSIHEEBRenol
from 15 the outlet stream 14 fromthe dwghkl-time container 11, it is
necessary that the circulating streamvia the dwell-tinme container should
not be too snmall conpared with the partial streaml1l. Qherw se, only

i nconpl ete cl e pof the cleavable secondary products occurs and material
that is 20 sti cl eavabl e is discharged via the discharged partial stream
9, which is associated with a loss of material. The nass flowrate

i ntroduced i t | ] -t i ner i r > 30 % ef erably
> 80 % very%%%r tﬁ%@&%‘g@.ﬁ; é&%&?@%&i)ﬁyr&% f(l)ér(%(s)ctat eegm%;ugt fJ1HO\%/1 ré)asgcrof t he
partial 25 stimedgmllatdmimgdacomiitiee tor dtesscef dr. t he preparati on of

bi sphenQ)J A. In order to allow the acid-catal ysed cl eavage to proceed
successfully, it is additionally necessary to select a 30 hydrodynam c dwel |
time in the duelindusteriadntigister] 1kt iehn fatr [téastor2daowtsompref ériadpgheratl

| east 4 hours. WD.2006/ 002788 PCT/.EP2005/ 006603,k ,13 | es The foll ow ng
Exanpl es 1 t%‘ 715850 %éadf G OR SRR YA ioc%%;gc)bboradi ng to Figure
1. 5 An industildctlarigest @laratii=zan stafeanhe R dtd EeDft Diwehene) upAby el ds,
after reactio anq&%eparat,i on_of BPA, a _di s_%aar ed partial stream 1 which
is fed to work By ditsti9 FEINT i GBI &t di€col um 2.
The 10 1parti garsti@amtldasm fied & Fddhe Hditsid ldiaidian staldimeA uMd 2 avitmRss

flowrate M 1) and_contains 1Vf)henol in an anount by _
mass flow rate M(l) and contains pheriol in an amount by

weight of X and other components in an amount by weight of
(1-X), which other components substantially contain BPA and
its isomers as well as various branched and higher

15 condensation products of acetone and phenol, such as, for
example, hydroxyphenyl-substituted indanes, chromanes,
trisphenols and similar cleavable products. The composition
(without the phenol component) in all the examples and
comparison examples is: p,p-BPA 35-40 wt.%, o,p-BPA 9 to

20 12 wt.%, hydroxyphenyl-substituted indanes 15 to 19 wt.%,
hydroxyphenyl -substituted chromanes 18 to 22 wt.%,
trisphenol 3 to 5 wt.%, other constituents 9 to 12 wt.%.
This corresponds to a typical composition of a discharged

stream from a bisphenol A production installation.

25
Table 1 shows the purity C(5) and the mass flow rate M(5)
of the resulting phenol stream 5 at the top of the column
for the various conditions on which Examples 1 to 7 are
based. The column 2 used has 20 theoretical plates and was
30 operated with a reflux ratio of about 0.6 and with the

pressures that become established with establishment of the
temperature T(11l) at the bottom of the column 2 in
thermodynamic equilibrium. The temperature in the dwell-
time container 11 is the same as the temperature at the

35 bottom of the column 2. The indicated values relate to



wei ght of X and ot her conponents in an anount by weight of (1-X), which
ot her conponents substantially contain BPA and its isoners as well as

vari ous bran¥fetfoantP2TBgher 15 condensati on products of XEBLBFEOBAAI6pHENOI
such as, for exanple, hydroxyphenyl-substjtuted i ndanes, chromanes,
trisphenols and simlar cleavable products. The conposition (w thout the
phenol conponent) in all the exanples and conparison exanples is: p,p-BPA

35-40 wt. % - BP, 0 W% (o] yl - N ed 4.ndanes 15 to
To we. v hydeRidansny e soRsttihea’ v SRR st A o
to 5 w.% offker hoomst Wittbnteon@inool?2 wpe¥atidhi ofcoheespdnds.to a typica
conposition of a discharged streamfrom a bi sphenol A production
installation. 25 Table 1 shows the purity C(5) and the mass flow rate M5)
of the resul Fomgophémam stresery af phenvdpfabmt hdecpkunmnalf etrehen Manitous

conditi@ns on ich nples 1 to.7 ar based. .The_col u used, has 20
theoretgcal 6?2@85lﬁ%ﬁﬁﬁago3@a§65%§Fe5%ﬁiPﬁsﬁ FéPwlﬁngaﬁRS%oPn§b8 £ 0.6 and
w th the pressutegsct(sat olfechee pehall sslredmwist Bepatralikids bifgEnt ief order
tenperature T 11% at. the bottom of the c%l m in the nndﬁnanic
equi i bri um “PhE°EadPeralGrd A AROUDePE- DEBRE Ye BHES REFRPT i &t fidSsane as
the tenperat gegeat ikbe Bhebahkemrobwt kareoMusn 3f TheshhdieCated qualiues
relate to WO 20Q6/ 002788 PCT/ EP2005/ 006603 _14 equi li brium conditigns, which
becone est abFFSRBd affefCaler BA ABHFEIW th ESATPAGSUL GPEr 3t REROEFLNRe

col umjoFor ept kRdMiheeaveby:, Okhrhanak fFnem theepar(habrstheamhbnich 5 is
desirable to maxim se the mass flow rate M5) and the purity C(5) of the

phenol streafF5e3Bpar 468aT8LFd Phfoddedncrsassdaly &hrasiranedfotit toe
hi ghly pure pheRohp1At cbR&tituents contained in the partial stream 1,

so that, based on the amount by weight X of phenol in the

partial stream 1, a phenol yield Y = M(5) / (X * M(1)) of
15 > 1.20 is obtained and, at the same time, a phenol stream 5

of high purity C(5) is obtained and the mass flow rate M(9)

of discharged residual resin 9 is minimised.

In Examples 1 to 3 and 5 to 7, cleavage in the dwell-time

20 container 11 is assisted by the addition of sulfuric acid.
The amounts of sulfuric acid M(sulfuric acid) used are
given by the following equation:

M(sulfuric acid) = c * (1 - X) * M(1).

25 In Comparison Example 3, the temperature T(11l) in the

dwell-time container 11 is lowered to 180°C. The phenol
yield falls to 1.03 as a result, i.e. effective cleavage no

longer takes place.

30 Comparison Example 4 shows the effect of the sulfuric acid
concentration. Without the feeding in of additional acid
(c = 0 in Example 4 means M(sulfuric acid) = 0) there is no
effective cleavage and the phenol yield therefore falls to
0.97.

35



sane time, the mass flow rate M9) of unusable residual resin 9 is to be
mnimsed. In Exanples 1 and 2 according 10 to the invention, the nmass fl ow
rate M'5) of e HOOpIAZFBE stream 5 separated off is |ncrea§'§/(¥1’89°§4?@66?3eavage
of the cleavable constituents contained iy the partial stream1l, so that,
based on the anount by weight X of phenol in the partial streaml, a phenol
yield Y =M5) / (X* M1)) of 15 > 1.20 is obtained and, at the sane tine,

a phenol str : h ity LS80 Lped _ an h S 0 te
Vo) or i scnapaza®hacFanpeE s g ERe RERERRTOR nL TRa R LVORER G ¢
to 7, cleavagé thetﬁérdaelbftbnEtOQOPGQdUatnéedllhrguabstb?edWEﬁlthéme

addi ti on of BULLUCherashd. eThe 308Ut 800 BUL T LeBOLA, MsubiurLe 261 d) |

r
used are given OW ng- equat i on: furrc
M1). 25 In GnmpaobSemnEdaWpth 8n tbHequiehpematar é1dwliptenMi(Be odwehe- tlne

contailng LlobErbRnered he 180G pTnsaRhene! kel gkl L8yte he0%:3% 40q
result, 98 Fect veef €avage no onger ga race- "3 &b i'son
Exanple 4 shbaskthatefthetcoﬂumhe2suFbmrM¢8a0kdo.GoncMmﬂbattha pMéhb@ut t he

feeding in of ,additjonal aci =0 1in anple 4 nmeans Msulfuric acid) =
0) there is X&e?gf%%ngggrglgﬁéiﬁetané'PEE phenol vyield therefore falls to
0.97. 35 WD 2006/ 002788 PCT/ EP2005/ 006603 15 Conpari son Exanple 5 shows the

effect of the mass flow rate  of the stream of bottom product fed through
the dwel | -ti TBMPEEAPSPnEFaIRICEPt 48t FRETLR aﬁ?%e‘”éﬁg ch%EPWcﬁﬁephenol is

only obbai nedawhthcan adgaguatecimasubhay hatelhd) oef 1bherdSsbphi-amipgoduct
fed through the dwell-tinme container 11 and
efficiency (number of theoretical plates = 1). Although a
high phenol yield Y = 1.27 is reached in this case, only
moderate phenol purity (C(5) = 96.2 wt.%) 1is achieved at
the top of the column.
15
Comparison Example 7 is carried out with the column 2
already used in Examples 1 to 5, but the dwell-time
container 11 is avoided so that no dwell time for cleavage
is available. As a result, a high phenol yield Y in the
20 phenol stream 5 is not achieved despite the addition of

sulfuric acid.

The examples and comparison examples show that it is
possible in the process according to the invention, using a

25 distillation column 2 and a dwell-time container 11, with
addition of an acidic cleavage catalyst, to obtain phenol
of high purity in an increased yield at the top of the
column and at the same time to minimise the amount of
residual resin.

30

35



back into the colum 2. For

M8) < 0.3 * MI), the phenol

falls td 1.05. Conparison Exanple 6 is carried out with an otherw se 10
i dentical coMSt349€{9%2T88si ng a col urm of | ower separati nGCTEFHR0LF EEHO3
(number of theoretical

is reached in this case,

achi eved at

pl at es 1).
only noderate phenol

Al t hoygh a high phenol
purity (C(5)

yield Y = 1.
96.2 Wt . %

yield therefore

27
is

the top of the colum. 15 Conparison Exanple 7 is carried out
with the col 'ﬂﬂlezl al ready used in Exanples 1 to 5, but the dwell-tine

contai ner 1l1-tsavoided so that no dwell tine for cleavage is available. As
a result, a high phenol yield Y in the 20 phenol stream5 is not achieved
despite t he _addition of sulfuric acid The pyarrl es_and comparison examl es
show that i{ is possi QMU n*t he pro¢dd) g&&dr di| X pYt h _Mﬁgeﬁ{(fg)onf(”&si ng a
aci di o ol eayage catal yd it -Dotash bhhol| WO (TG bGF tyoHn 401 HeF eaed.
yield at th‘Ext op—of—t-he Soeelyen and at—{-he sametti-aelt oAl n'6m ssi\ot .e‘4a..)unt
of residualrelZh. 30295 2006 003%8s |BEYF ER2dOs] b65605° 1810 Tabte 1
M 1) X C T( E-E5)—MP XM O—MB1 3 —HHH—f O Ew—P4—+ h]
P RS S R iR L
e 3 %( 2)2 Cotpx TS 1 268 L BB 4™ s | 15%0 | 903 0.8 b 80 |20 ] 280 [T
Comp. Ex.41)2) |2.80 | 0.59 | 0.0 205 99.87 1.60 | 097 | 120 |3.05 |19.7
IComp. Ex. 51)2) | 2.75 | 0.63 | 0.05 | 200 99.89 1.82 [ 1.05 | 093 |05 120.0
Comp. Ex. 63)2) | 290 |0.62 | 0.06 | 205 96.25 228 (127 |062 |32 18.8
Comp. Ex. 71)4) | 290 | 0.58 | 0.05 | 205 99.58 1.70 [ 1.01 | 120 |3.2 0
5 where
M(1) = mass flow rate of partial stream 1,
= phenol content in partial stream 1,
C = concentration factor for sulfuric acid addition
M(H2S04) = ¢ * (1 - X) * M(1); 96 % sulfuric acid
10 was added,
T(11) = temperature in the dwell-time container 11,
C(5) = purity/gel content of phenol in the phenol
stream 5,
M(5) = mass flow rate of the phenol stream 5,
15 Y = phenol yield based on the content of phenol in
partial stream
1: Y = M(5) / (X * M(1)),
M(9) = mass flow rate of discharged residual resin 9
for disposal,
20 M(8) = mass flow rate of bottom product through the

dwell-time container 11,



Conp. Ex. 4 1) 2) 2.80 0.59 0.0 205 99.87 1.60 0.97 1.20 3.05 19.7 Corrp
Ex. 5 1) 2) 2.75 0.63 0.05 200 99.89 1.82 1.05 0.93 0.5 120.0 Co

3) 2) 2.90 0.K822¢06@B°T1P8 96.25 2.28 1.27 0.62 3.2 18.8 c&?ﬂ’ﬁEP@fsmePM)
2.90 0.58 0.05 205 99.58 1.70 1.01 1.20 312 0 5 where M1) = nmass flow rate
of partial stream 1, X = phenol content in partial stream1, C =

concentration factor for sulfuric acid addition MHSHM) =c * (1 X) *
M1); 96 % suyl iCc aC|d é) sadded (11). = r at | h
dwel I -tinme cgrt?li ner h ]%3 namulrcl tdy -E jtclé“n ent ”fo* %eno S he phenol

stream 5, M5) = nass fdcﬁwalate& lel the phenol stream5, 15 Y = phenol yield
based on the content of phenol in partial stream1. Y = M5) / (X* M1)),
M9) = mass flow rate of discharged residual resin 9 for disposal, 20 M8)
= mass fl ow i refcdzot t om product through the dwell-tinme container 11, WO
2006/ 002788 PCT/ EP2005/ 06603 17 r(11). = h drod nam c dwell tine in the
dwel | -tidre cont ai ner FSotiRsted cofumn R % FRGRY SRy B@te
theoretical plates is used i) wednel | -tinme cont ai ner having a vol unme of 60

nB is used 3) a vacuum col um havi ngt 1 theoretical plate 10 is used
2) a dwell-time container having a volume of 60

m3 is used
3) a vacuum column having 1 theoretical plate
10 is used

4) the dwell-time container 11 is avoided



4) the dwell-tinme container 11 is avoi ded WO 2006/ 002788 PCT/ EP2005/ 006603
18 .Patent claims 1. Process for the continuous separation of phenol froma

partial stredfh 84848 n the preparation of 5 bi sphenol®SA/ZR3°26HE4PHi ng
from40 to 90 w. % phenol, from5 to 40 ws. % bi sphenol A and from5 to 40
W . % secondary conponents formed in the reaction of phenol and acetone to
gi ve bi sphenol A 10 in which process a) the partial streamis fed to a
distillationpsg¥mMmieamai ning at |least 5 theoretical separation stages,
and 15 b) in the distillation columm, phenol is distilled off at the top,
and c) a first portion of the bottom product is 20 discharged fromthe

process, andyd) apsecend oLt o Photieubl! ABHRLAMUCk Gt JHARA! el o
| |

continuously into a dwell-time container in ch the secondary conponents
25 cont ai ned in t parsdelomtpesduprosiucest inesde prepeiraltipn odmeri sed at
tenper atures of >l d W I i Il ti fo t 120
m nut esf5 in the prbe%g)ﬁgél%gf Aar?tn?ci% P%E%églgé%gr%rrgn ttﬁer?%fg'g '65: Eeﬁlg)tid t he
distillation 30 dalooms, tiohd Onexs ¥ kowphanelofA wmel dowom én tof 4thevt .ot t om

product fed into t ?1 Ll-t] cont aji ner ei.ng re _than 30 % of mass
flow rate of the s%g:ro :égé]rystclroe r%nl%rr\]tttr%ogg)crén&%l r%t%ot er&ars&%lﬂ%aﬂfoo%hetélo%urm in
step a). and acetone to give bisphenol A,

10 in which process

a) the partial stream is fed to a distillation
column containing at least 5 theoretical
separation stages, and

15
b) in the distillation column, phenol is distilled

off at the top, and

c) a first portion of the bottom product is

20 discharged from the process, and

d) a second portion of the bottom product is
transferred continuously into a dwell-time
container in which the secondary components

25 contained in the bottom product are at least
partially isomerised at temperatures of > 190°C
and with a hydrodynamic dwell time of at least
120 minutes, in the presence of an acidic
catalyst, and then fed back into the distillation

30 column, the mass flow rate of the portion of the
bottom product fed into the dwell-time container
being more than 30 % of the mass flow rate of the
partial stream introduced into the distillation

column in step a).

35



35 WD 2006/ 002788 PCT/ EP2005/ 006603 19 2. Process according to claiml1, in
whi'ch stil furic acid is used as the acidic catalyst in step d). 3. Process
accordi'ng to"8i1NE&(*WQ78Pm 1 or claim2, in 5 which the ip§gﬁ%"r2i°§%qu06ﬁ°? n
step d) is carried out at tenperatures ofig> 200C. 4. Process according to
any one of claims 1 to 3, in which the isonerisation in step d) is carried
out wwth 10 a hydrodynamc dwell tinme of at |east 4 hours. 5. Process

according 103Ny 998cRkeCLRMEAL0 4 c18RA 3¢t &rl 424 chn U1dhkenel; ghavi ng
a purity of >99.8 w.%is obtained in step b).
is used as the acidic catalyst in step d).

3. Process according to either claim 1 or claim 2, in

5 which the isomerisation in step d) is carried out at

temperatures of > 200°C.

4. Process according to any one of claims 1 to 3, in
which the isomerisation in step d) is carried out with

10 a hydrodynamic dwell time of at least 4 hours.

5. Process according to any one of claims 1 to 4,
characterised in that phenol having a purity of > 99.8

wt.% is obtained in step b).





