WO 01/ 36358. PCT/ EP00/ 10827 1 PROCESS FOR THE PRODUCTI ON OF BI SPHENOL A
*159159' The wowensisen rel ates to a process for the effici ertcymduesy on of
hi gh-purity bisphenols. 5 Bisphenols are, inmportant raw materials for the
production of polyners such as epoxy restnhs or, in partic

pol ycar bonates. H gh standards of purity are required of t;:”umlmillmmmmms
used for this purpose, so that for economc, |arge-scale produgfjon
processes, in addition to the attainnent of high conversion rates and

sel ecti vi t i esPRGYESHOR REE PRABUCHION QHRISHENGIy- up st eps are al so of
particular inportance. In the principally known processes, bisphenols are
produced by condensi ng carbonyl conpounds with aromatic al cohols in the
presence of &atha imentby steltesAtpraopesessf €or thehefficietti gtrodwtion  ofimhightamity
production of, .2, 2-bj s(4-hydroxyphenyl)propane (BPA) is 15 the reaction of
acetone and pl?'léﬁmpdisn t he presence of cross-linked sul fonated polystyrene
resins (ian-exchange resins). Here aphenol/acetone ratio of at least 5:1
is established. To attain higher selectivities, cocatal ysts are used; these
are either hBiplgmotaws igpatiams ciwedterialstiethe pasiuatids o Dol rhée dudttastdpoxy

I on-exchange resin by covalent or ionic _bonds. 20 The object is to
separate of f HHBES §bdBMaaicp sy RRlycarRonates High; standaeds of prsity prsdequiredpf the
roduci ng BPA,; P, - SUj e r i el y..remove
Ecess phenol P els clior M BupBR e HEE 8L <0, e SRR AFAORLN g
these procedivessshauhdlitien ecthe afbalehy of Righ @ofvkrsion trites aubLseMdtivitied ¢SS
25 A neans of achieving these objects which has been described in the
literaturld i sthe faction dshewpdingap Heps B alselof aadigeler ERRaTtaars from t he
reaction solution by suspension crystallisation, with or wthout prior
distillation for the renoval of water, acetone and phenol (EP-A 829 464,
EP- A 522 700 antHe findp&Kikidih) protieses, bispleenbisahit yroaaedtody ondensing carbonyl

compounds with aromatic alcohols in the presence of acid catalysts. A process for
the industrially important production of 2,2-bis(4-hydroxyphenyl)propane (BPA) is
15  the reaction of acetone and phenol in the presence of cross-linked sulfonated
polystyrene resins (ion-exchange resins). Here a phenol/acetone ratio of at least 5:1
is established. To attain higher selectivities, cocatalysts are used; these are either
homogeneously dissolved in the reactants or fixed to the ion-exchange resin by

covalent or ionic bonds.

20
The object is to separate off the secondary products formed in the above process for
producing BPA from the BPA by suitable procedures and to completely remove
excess phenol from the product. In addition, the side streams formed during these
procedures should be economically recycled in the overall process.

25

A means of achieving these objects which has been described in the literature is the
isolation of BPA-phenol adduct crystals from the reaction solution by suspension
crystallisation, with or without prior distillation for the removal of water, acetone and
phenol (EP-A 829 464, EP-A 522 700 and EP-A 671 377). Here, the highly phenolic
30  mother liquor obtained during the filtration of the adduct crystals, optionally after the

insertion of a rearrangement reaction, is returned to the front of the reaction unit and
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30 nmother liquor obtained during the filtration of the adduct crystals,
optional |y afweroi3ésss .i nsertion of a rearrangenent reaction,pdserotisgened to
the front of the reaction unit and *G00002* WO 01/ 36358.

PCT/ EPOO/ 10827 2 repl enished with fresh phenol and acetone. In order to
achi eve higher purities, the suspension crystallisation nmay optionally be
carved out repeatedly in series. A disadvantage of this process is the
necessity of using expensive apparatus for the crystallisation and for the
sol i d-1iqui d repleniskdd with fkdsh qierosl], aridhaetonat Inngrdef td hehisaer ligleer spubitied, théi s
apparatus wi th BPA or BPA-phenol adducts_ presents a problemduring the
suspensi on criSRERSIONseystailisaion May eyionaliye e acarags ot rencelsAivnip Gerigshed

surfaces by nglidadaih6r ﬁﬁ%fdg&& {sERe %Zés%qizESFQﬁingﬁggéﬁﬁfoﬁp@a&ﬁsgrqm’tﬁé't

t hese probl ens, processes di spense w rys 'sation

and consequendrystaliisation ahé farrtivokodidiligniddeparation. MdradveRghd taanng bf B ish@icel | quor
have been proposed in EP-A 758 637. Here BPA is carried out by working up
the flow of rdfaRisaspparaiys with BRA 9 BRA-phenof jadductopresenipa nreklemdusige the

of “return 11 CaPerehenransEaLpRiSenTirh Rl LR JOREh R @RRARRL  O"

D sadvant agesthetiegosits(Br-Ack8262y.e the heat stress on

In order to circumvent these problems, processes which dispense with an adduct
10  crystallisation and consequently with the production of a circulating flow of mother
liquor have been proposed in EP-A 758 637. Here BPA is carried out by working up
the flow of reactants in a cascade of purification steps involving distillation, the flow
of reactants being purified without the generation of return flows of acetone, water,
phenol and secondary products. Disadvantages of this process are the heat stress on
15 the product owing to the high temperatures during the distillation, the high energy
costs of the distillation cascade and the high loss of raw materials as a result of

dispensing with rearrangement and return.

EP-A 785 181 describes the working-up of the reaction solution, likewise dispensing
20 with an adduct crystallisation, by a combination of vacuum distillation for the
removal of acetone, water, phenol and possibly secondary components and
subsequent melt crystallisation. In this procedure as well, there are inevitable losses
of raw materials as a result of dispensing with a return of the flows of BPA-
containing secondary products formed during the purification.
25
The process according to the invention for the working-up of high-purity BPA
avoids the disadvantages described above by carrying out the adduct crystallisation

from the flow of reactants in the form of a layer crystallisation.

30  The invention provides a process for producing 2,2-bis(4-hydroxyphenyl)propane

(BPA) by reacting acetone and phenol in the presence of cross-linked sulfonated



15 the product owing to the high tenperatures during the distillation, the

hi gh energy cest@/edsst.he distillation cascade and the hi gh | gSsEsd/1082W
materials as a result of dispensing with fearrangenent and return. EP-A 785

181 descri bes the working-up of the reaci?on solution, |ikew se dispensing
20 with an adduct crystallisation, by a combination of vacuumdistillation
for the renoval of acetone, water, phenol and possibly secondary conponents
and subsequent nelt crystallisation. In this procedure as well, there are

i nevi t abl e | opslggyrehe resingréibeekellangasesing) e shdractadsedi iapibnts isobseginé ta thet urn

of the flows of BPAcontaining secondary products fornmed during the
purification. re?@‘%‘b%%é’\e’éﬁ%?f&‘?ﬁ&%@mﬂ B‘etrﬁ%ctlpﬁ\?élﬂfl%n for the working-up
of high-purity BPA avoids the di sadvant ages descri bed above by carryi ng out
t he adduct crystallisation fromthe flow of reactants in the formof a

| ayer crystal )i satbyan.prifaryheystailisaioncin the dvimled @alayencsstallisationdopdated ng

2, 2- bi s(4-hydr oxyphenyl ) propane .(BPA) by reacting acetone and phenol in the
presence cr oss- FQUbRERUSLY,PF Y8, WD 01/ 36358 ~ PCT/ EPO0/ 10827 -3

pol ystyrene resins (ion-exchange resins), characterised in that, subsequent
to the reaction unit, BPA is separated off fromthe reaction solution a) by
a primary crysy al | asigpurifiediby didilafion 61 erfystallisation; crystal |l isation operated 5
continuously or batchwi se, b) and purified by distillation or
crystallisation, ¢c) and the circulating flow of material fromthe |ayer

crystal lisatign, sgpanalaadbind 1O BPAARG BB A0S M AREANI A orated

products, wt the I nsertion of a rearrangenent n and o

distillatiton for tfiemr BRAvald efiricket evith 3e@nding @odudft wiRahé YnseRRMOE ai S
returned to the front or the rear of the reactor.
rearrangement reaction and of a distillation for the removal of water, acetone

and optionally phenol, is returned to the front or the rear of the reactor.

This procedure makes it possible to dispense with the use of a suspension
15 crystallisation and with the use of filters and/or centrifuges for the mechanical solid-

liquid separation.

The process according to the invention is illustrated in more detail in the diagram of
the process in Figure 1.

20
(1) represents a reaction unit, in which phenol, acetone and optionally secondary
products of the BPA production returned via the circulating flow of mother liquor,
with a phenol/acetone ratio of at least 5:1, preferably at least 10:1, at temperatures of
40°C to 110°C, preferably 45°C to 70°C, are fed into an ion-exchange catalyst

25  system, consisting of a sulfonated cross-linked polystyrene.

Either the ion-exchange catalyst system is modified with a covalently or ionically
bonded mercapto compound, or a suitable mercapto compound is added homogene-
ously to the reaction solution and circulated.

30



Thi s .procedure nmakes it possible to dispense with the use of a suspension
15 crystal li sebioaseéxmad with the use of filters and/ or centridcgemoiesyt he
mechani cal solidliquid separation. The pr%)cess according to the invention
is illustrated in nore detail in the diagramof the process in Figure 1. 20
(1) represents a reaction unit, in which phenol, acetone and optionally
secondary products of the BPA production returned via the circulating flow
of nother liquor, with aphenol/acetone ratio of at |least 5:1, preferably at
| east 10:1, afhd maptéoratnit ésfoofexdplet andigreferably efleyesdd yedddrlnid b20Ghroagle f ed
into an ion-exchange catalyst 25 stem consisting of a sulfonated |,
cross-1|inked %ﬁ‘l‘@ﬁ%@ﬁ@? ﬂg}vtqpéyari%%r QI 41 Gerobunn designed, for a apackive

modi fied Wt hyigieeal ently or Tonically bonded nmercapto conpound, or a

sui tabl e mercapto conmpound i s added honbgeneously to the reaction solution
and circulated. 30 WO 01/36358 ~ PCT/ EPOO/ 10827 -4 The reaction unit is

for exanpl_e d preferably a |layered bed or fluid hed through which .
subst ances f ?‘El?ﬁ ﬁ?ﬁ Jeacintyyg F‘(fgl,u“Sg) $SuBg &?ﬁ‘ thedration Wr(_l)ic?ré%!@ﬁi ve

di stillation. ypelhe gﬁ&m 9hd LEAGHARL %vegr Q@fvag;g,gaﬁﬂl At ﬁ@%&&ﬁ%&&ﬁ&@t the

reaction unit (1) cohtalns unreacted pheno acetone, as we as water,
BPA and t he stypicaliafyrnprdoduririgs tHeymactidn, suélo asegp-BPA, rigddnes, cleambhad) anduch
as o, p-BPA, indanes,. chrgmanes, and nore hi ghly condensed reaction products
havi ng t hr ee BPrenRighlyiaeadensed ecaction pradusts fa¥mg; threer1hprs tharothrest arpmatie ant s
is passed to g.ghiystallisation unit (2), in which the crystallisation is
carried out as a |layer crystallisation on cooled surfaces in a nelt

crystal |l iati on apparatus operated continuously or batchw se at
tenmperatures of 30C to_ 110C, preferably 35C to 80C. The crystallisation can
be carried ouTh1§tQ?‘i"cafIr9a(‘<§4nt%55il??s§%t909rrPFXﬁFalhsaFlanlWHQ-(‘?KI # which the

crystal |1 sati Qigallisation is carried out as a layer crystallisation on cooled surfaces in a melt
crystallisation apparatus operated continuously or batchwise at temperatures of 30°C
to 110°C, preferably 35°C to 80°C. The crystallisation can be carried out statically or

15  inthe form of a falling-film crystallisation.

When crystal growth has finished, the crystals formed are isolated by letting out the
liquid mother liquor. Optionally, a further purification of the crystals is subsequently
carried out, for example and preferably by passage through a temperature gradient by

20  sweating. Finally, the crystals are liquefied by elevating the temperature above the
melting point and are then let out into a collecting tank for further processing. The
mixture obtained here contains p,p-BPA (50-70%), phenol (30-50%) and secondary
components (0.1-10%).

25  This mixture is passed to a unit for the removal of phenol (3), in which phenol is
removed by processes known in principle, for example and preferably by distillation

or desorption, to concentrations of < 0.5%, preferably < 0.1%.

Optionally, the p,p-BPA thus obtained is then purified in a second purification unit
30  (4), for example and preferably either by a one-step or multistep distillation or again

by layer crystallisation, to a purity of at least 99.5%, preferably at least 99.85%.



Mhen crystal growth has finished, the crystals fornmed are isolated by
letting out twedusepsed nother |iquor. Optionally, a further puakdooGey on of
the crystals is subsequently carried out,_for exanple and preferably by
passage through a tenperature gradient by’20 sweating. Finally, the
crystals ‘are liquefied by elevating the tenperature above the nelting point
and are then let out into a collecting tank for further processing. The

m xture obtai ned here contains p, p-BPA (50-70%, phenol (30-50% and
secondary conponents (0.1-10%. 25 This m xture is passed to a unit for the

renoval of phgnol (3)., in ich phenol s remved by processes known in
principl e, fgfheeﬁ%‘&ﬁ%g‘oé}?ﬁ%@f ‘?ﬁ%{‘BF 1 eary§.€£§)qs|ag?1ix ﬁ’h‘PQr lﬂB%eg?‘&liVBﬁs:se@o
concentratio < 9 0439 j y ack 0 Ps hus
obtained is ?t ﬁ‘éﬂig}}u? %?g%ng?ﬁ%gﬁg%g%d@%’u# ﬁhcggto fﬂél%ﬁﬁxhit%{ %:%Jl§41)8n-%¥( %?dﬁééarrpl e
and pr ef er abl materinhard dperated abtenipepatores wISOTE te 100G tpréfemblyo0°Gr toaglfin by

| ayer crystallisation, to a_purity of at |least 99.5% preferably at |east

99.85% \RD ONNS3EaEansensat ofBoRyrien o7 thesseepndary gpdctsneantained jigthsrredit ai ned
in the crystafly s8LLEN bherl j { |

rearr angenent regc{por ?gs% %ﬁlﬂér?g@?fﬁﬁggwg l;;ﬁqggfeg?byqrgﬁ'_ efgﬂlgnaélg the

mat eri al and ppéuatyedd astthoempeasdur es of 50C to 110C, preferably 60C to
80C. 5 The rearrangenent of a portion of the secondary products contai ned
in the return flow (o, p- BPA, higher condensates) into p,p-BPA is thereby
brought aboutp t Y b6l ShatlS Lin¢ r
acetone are op@glnaa ?/Ip{“%girﬁ gﬁ%g 1(?1}?![112 l{ltE(gcﬁlrc lé%ﬁ@?}:%%ﬁ?@@%& gérlgl(og)(s,)’ 10 as
requi r ed.10Theasfrequiredf nat erial obtained at the outlet of the rearrangenent
reactor (5) is led away in order to be worked up by nmultistep distillation,
wat er and acetone being separated off in a distillation unit (6) and phenol

optional Iy bejngnsepar ﬁ&tgg%lgél{tﬁihgd 3P tl}%‘ o%tf-ek loﬁﬂe?%a}llgﬁr%rrfé?e H:a;tof( hlgsrlgé

obtai ned here is returne e reaction unit

producti on ofav@diAin &derTtrebé waekal ufp by trauliptep dligtilktion wier dhd hédtd@t b&ng uni t
(7), which is enriched with BPA and isoners, is passed to the front of the
crystal | i sat i §Ramigdtoff 1) a distillation unit (6) and phenol optionally being separated off in

15  distillation unit (7).

The phenol obtained here is returned to the reaction unit (1) and used for the

production of BPA.

20  The flow of bottom products in the distillation unit (7), which is enriched with BPA

and isomers, is passed to the front of the crystallisation unit (2).

In an alternative variant of the process, the separation of phenol in the distillation
unit (7) is dispensed with and the flow of mother liquor, after separation of water
25  and acetone in the distillation unit (6), is returned directly to the reaction unit (1), A

portion of the flow of mother liquor may optionally be withdrawn from the process.
In the diagram of the process in Figure 1, in addition:-

30 (8) is a return duct for phenol
(9 to(11) are ducts for the flow of reactants



dn an alternative variant of the process, the separation of phenol in the
distillation wod/36388 .is di spensed with and the fl ow of not harrkredaues2y
after. separation of water 25 and acetone in the distillation unit (6), is
returned directly to the reaction unit (1§.’ A portion of the flow of nother
i quor may optionally be withdrawmn fromthe process. In the diagramof the
process in Figure 1, in addition: 30 (8) is a return duct for phenol (9) to
(11) are ducts for the flow of reactants WD 01/36358 6 (12) (13) and (13")
(14) to (19) (12p) 5 (21) (22is amitefouramoving the@nmlucng the product are ducts
for secondary Q&Od‘ﬁﬁé% are ducts faor the flow Qf nother liquor is a unit
d5)a ;

for removal | ) n duct aFGEctsfspondary products
(14) to (19) are ducts for the flow of mother liquor
(20) is a unit for removal
5 (@21 is a return duct for phenol
(22) is a feed unit for phenol and acetone

Through the process according to the invention, high-quality BPA is obtained
economically with a minimisation of return flows, energy input and losses of
10 materials. The use of rotary filters and centrifuges for the separation of adduct
crystals in the suspension crystallisation of BPA can be dispensed with in the
production process. Consequently, the operation of technologically expensive
processing apparatus requiring considerable maintenance is avoided and the
availability of the plant is increased. Owing to its high purity and favourable colour
15  index, the BPA produced in this way is particularly suitable for use as raw material

for polymers such as polycarbonates or epoxy resins.

The following Examples serve to illustrate the invention. The invention is not
limited to the Examples. Percentages given below denote percentages by weight.
20



is a feed unit for phenol and acetone PCT/EPOO/ 10827 Through the process
accordi ng to whaisesenti on, high-quality BPA is obtai ned ecorantmahésgr W t h
a mnjmsation of return flows, energy inPut and | osses of 10 materi als.
The use of rotary filters and centrifuges’'for the separation of adduct
crystals in the suspension crystallisation of BPA can be dispensed with in
t he production process. Consequently, the operation of technologically
expensi ve processing apparatus requiring considerabl e naintenance is

avoi ded and tEeampks| ability of the plant is increased. OMng to its high
purity and favourable col our 15 index, the BPA produced in this way is
particularly suitable for use as raw naterial for polyners such as

pol ycar bonat egy fAOXy resins. The follow ng Exanples serve to illustrate
the inventi on.—‘ﬁl‘hg—i'hventi onis not limted to the Exanpl es. Percentages

gi ven bel ow denot e percentages by weight. 20 WD 01/36358 PCT/ EPO0O/ 10827 7

Exanpl es Exangl e 1 5 A continuously operating test _apparatus as shown in
Figure 1, “wi th coBpavorshoppsatinghisslofpparatus as shawn IrEigurell dithnypaiehier of ons

and concentr aty r: i ] i LLRr i ne i ndividual . .
processing sfgéﬂgggls@a{gtll ?egfnq%reuf?ﬁﬁ%dg%ﬁ?#fghé \%ﬁ JE lrd\g}ééu F%Jrl}g}seaggﬁgfi@g@ f’/(r1 ér_he
resin, noisteagiibsiuihhinothe ialividal preoseding st&s: 104, Bayer AG nodified with 5%
cysteam ne), inlet tenperature: 65C, flowrate: 0.21 reaction solution/1l
catalyst * h

Reaction unit (1): Filled with sulfonated polystyrene resin, moistened with phenol
10 (Lewatit SC 104, Bayer AG, modified with 5% cysteamine), inlet temperature:
65°C, flow rate: 0.2 1 reaction solution/1 catalyst * h
Concentration at the inlet: phenol 96%, acetone 4.0%
Concentration at the outlet: phenol 84.5%, acetone 0.25%, water 1.45%, p,p-BPA
12.8%, secondary components 1.0%.
15
Layer crystallisation (2): Operated as static layer crystallisation with the following
individual steps: crystallisation (63°C to 36°C), letting out the mother liquor,
sweating (36°C to 61°C), melting of the product (61°C to 110°C).

20  Concentration at the inlet: phenol 70.2%, acetone 0.2%, water 1.4%, p,p-BPA

21.2%, secondary components 7.0%.

Concentration at the outlet, product flow: phenol 42.2%, acetone < 0.1%, water
< 0.1%, p,p-BPA 56.4%, secondary components 1.4%.

25
Concentration at the outlet, flow of mother liquor: phenol 85.0%, acetone 0.3%,

water 2.2%, p,p-BPA 2.5%, secondary components 10.0%.

Removal of phenol (3): Operated as a one-step desorption unit with nitrogen,

30  temperature at the bottom 190°C



Concentration at the inlet: phenol96% acetone 4.0% Concentration at the
outl et: phenowsi/36%48 .acet one 0.25% water 1.45% p, p- BPA 12p@fEPmAacendary
components 1.0% 15 Layer crystallisation (2): Operated as static |ayer
crystallisation with the follow ng indi vi 8aal steps: crystallisation (63C
to 36C), letting out the nother liquor, sweating (36Cto 61 C), nelting of
the product (61 Cto 110C). 20 Concentration at the inlet: phenol 70.2%
acetone 0.2% water 1.4% p, p-BPA 21.2% secondary conponents 7.0%

Concent r at i onCancentratioust the, injet:ophentdl #2.3%, phBRAl 56.2%2 Yecandetyoswenponbnts %
water < 0.1 °/<i 4B P- BPA 56.4% secondary conponents 1.4% 25 Concentration
at the outlet; f3-ow of mother Ii quor: phenol 85.0% acetone 0.3% water
2.2% p, p-BPA 2.5% secondary conponents 10.0% Renoval of phenol (3):
Operated as a one-step desorption unit with nitrogen, 30 tenperature at the
bottom 190C (n@nraG368 tRETNEROPIOBR .18, fprRA 97 304, Gec@tdatyh@niptinetits
phenol 42.2% go p- BPA 56. 4% secondary conponents 1.4% Concentration at

t he outl et p?‘r “bl < o. 1% p, p-BPA 97.6% secondary conponents 5 2.4%

Final purification (4): Operated as static layer crystallisation with the following

individual steps: crystallisation, letting out the mother liquor, sweating, melting of

the product.
10
Concentration at the inlet: phenol < 0.1%, p,p-BPA 97.6%, secondary components
2.4%.
Concentration at the outlet: p,p-BPA 99.84%, secondary components 0.16%.
15

Rearrangement reaction (5): Filled with sulfonated polystyrene resin, moistened
with phenol (Lewatit SC 104, Bayer AG, modified with 5% cysteamine), inlet

temperature: 80°C, flow rate: 0.2 1 reaction solution/I catalyst * h

20 Removal of water/acetone (6): Packed column operated at 150 mbar, 140°C

temperature at the bottom, separation of water and acetone in the product flow to
<0.1%

Separation of phenol (7): Packed column operated at 100 mbar, overhead
25  temperature 120°C; the flow of phenol returned to the front of the reaction unit

showed a purity of 99.9%.

The quantity of BPA resin passed out of the return flow to the front of the
crystallisation unit was 8% of the returned quantity.
30



Final purification (4): Operated as static |layer crystallisation with the
foll ow ng i ndwa aBedsgst eps: crystallisation, letting out thepa®iFpanodzh quor,
sweating, nelting of the product. 10 Concsntrati on at the inlet: phenol <
0.1% p, p-BPA 97.6% secondary conponents”2.4% Concentration at the
outlet: p,p-BPA 99.84% secondary conponents 0.16% 15 Rearrangement
reaction (5): Filled with sul fonated pol ystyrene resin, noistened with
phenol (Lewatit SC 104, Bayer AG nodified with 5% cysteam ne), inlet
tenperature: GG@msflow rate: 0.21 reaction solution/1 catalyst * h 20
Renoval of water/acetone (6): Packed columm operated at 150 nbar, 140C
tenperature at the bottom separation of water and acetone in the prgdﬁgt
flow to <0.1% Sepatgd i A : el ar,
over head 25 tqe'rrperg%rng&%lg%%@?ﬂgésf %oeﬁogéﬁggﬁgg%ﬁcgké&md?%%%ta&dg f‘a ﬁgh#ogn‘% of
the reaction unit @RAjedyarepetinigt ycaddned andpheiibie irg uhe tprésynef oBRAvdsafIkBd
passed out_of the refurn flowto the front of the crystallisation unit was
8% of the et ur neds‘g Batel i Rplystenaresins) Gensrchapgerreshis)y dacterisgd anathak

subsequent to the reaction unit, BPA is separated off from the reaction

solution
a) by a primary crystallisation in the form of a layer crystallisation
10 operated continuously or batchwise,

b) and optionally by a further purification by distillation or

crystallisation,

15 c) and the circulating flow of material, separated from BPA and
enriched with secondary products, with the insertion of a rearrange-
ment reaction and of a distillation for the removal of water, acetone

and optionally phenol, is returned to the front or the rear of the

reactor.
20
2. Process according to claim 1, characterised in that the cross-linked sulfonated
polystyrene resin used for the production is modified with a covalently or
ionically bonded mercapto compound.
25 3. Process according to claim 2, characterised in that the ionically bonded

mercapto compound is 2-mercaptoethylamine (cysteamine).

4. Products obtainable according to the processes defined in the any of previous
claims.

30



1. The invention provides a process for the production of p,p-bisphenol A
(BPA) by reacwong/assst.one and phenol in the presence of crosgel/krkack2?

sul f onat ed pol ystyrene resins (ion-exchange resins), characterised in that,
subsequent to the reaction unit, BPA is separated off fromthe reaction
solution a) by a primary crystallisation in the formof a |ayer
crystallisation 10 operated continuously or batchw se, b) and optionally by
a further purification by distillation or crystallisation, 15 c) and the
circul ating f$.ow oUseraf teipadductsaybiainabdel adcontin@Bargmaf thepiceivas claithdin the
secondary products ith the insertion of a rearrangenent reaction and of a
distillation for t"lré’\an}lg%’\fglpob?zaﬁ%ﬁ?@e? AMCERBYLCHURY optional |y phenol, is
returned to the front or the rear of the reactor. 20 2. Process according
to claim1, characterised in that the cross-1linked sul fonated pol ystyrene
resin used for the production is nodified with a covalently or ionically
bonded nercapto conmpound. 25 3. Process according to claim?2, characterised
in that the ionically bonded nercapto conpound is 2-nmnercaptoethyl am ne
(cysteamine). 4. Products obtainable according to the processes defined in
t he any of previous clains. 30 WO 01/36358 ~ PCT/ EPO0O/ 10827 -10 5. Use of
t he products obtai nable according to any of the previous clains in the
production of pol ycarbamates and epoxy resins.



