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s (4-hydroxyphenyl)propane (bisphencl A, BPA). BPA is used

10 as a starting substance for the production of various types
of polymer materials, such as e.g. polyarylates, polyether
imides, polysulfones and modified phenol-formaldehyde
resins. Preferred areas of application lie in the

production of epoxy resins and polycarbonates.

15 Industrially relevant production methods for BPA are known
and are based on the acid-catalysed reaction of phenocl with
acetone, wherein a phenol-acetone ratio of more than 5 : 1
is preferably established in the reaction. This reaction
conventionally takes place continuously, and generally at

20 temperatures of 45 to 110°C, preferably at 50 to 80°C. Both
homogeneous and heterogeneous Bronsted or Lewis acids, such
as, for example, strong mineral acids, e.g. hydrochloric or
sulfuric acid, can be used as acid catalysts. Gel-like or
macroporous sulfonated crosslinked polystyrene resins (acid

25 ion exchangers) are preferably used, which can be both
monodisperse and heterodisperse. Divinylbenzene 1s normally
used as the crosslinking agent, but other crosslinking |
agents; such as divinylbiphenyl, can also be employed. In
addition to the catalyst, a co-catalyst can be used. These

30 are usually thiols, which carry at least one SH function

and have a positive effect on both the selectivity and the



addition to the catalyst, a co-catalyst can be used. These 30 are usually
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10 after fixing to the catalyst, such as e.g. in the case of
dimethylthiazolidine. The co-catalyst can also be

covalently bonded to the catalyst as alkyl or aryl thiol.

When phenol is reacted with acetone in the presence of acid
catalysts, a product mixture is formed which, in addition

15 to unreacted phenol and possibly acetone, primarily
contains BPA and water. In addition, small quantities of
typical by-products of the condensation reaction occur,
such as e.qg. 2—(4—hydroxyphenyl)—2—(2—hydroxyphenyl)propane
(o,p-BPA), substituted indanes, hydroxyphenylindanols,

20 hydroxyphenylchromanes, spirobisindanes, substituted
indenols, substituted xanthenes and more highly condensed
compounds with three or more phenyl rings in the molecular
backbone. In addition, other secondary components, such as
anisole, mesityl oxide, mesitylene and diacetone alcohol,

25 can form by self-condensation of the acetone and reaction

with impurities in the raw materials.

For econcmic and technical reasons, the reaction is usually
performed in such a way that a hundred per cent conversion
of the acetone is not achieved and 0.1 - 0.6 wt.% acetone

30 1is still contained in the reactor discharge.
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by separating BPA out of the reaction mixture in the form
10 of an approximately equimclar crystalline adduct with
phenol by cooling the reaction mixture, allowing the BPA-
phenol adduct to crystallise out in a suspension
crystallisation. The BPA-phenol adduct crystals are then
separated from the liquid phase by suitable apparatus for

15 solid-liquid separation, such as rotary filters or

centrifuges, and passed on for further purification.

Adduct crystals obtained in this way typically exhibit a
purity of >89 wt.% BPA, based on the sum of BPA and the
secondary components, with a phenol proportion of approx.
20 40 wt.%. By washing with suitable solutions, which
typically contain one or more components from the group
consisting of acetone, water, phenol, BPA and secondary
components, the adduct crystals can be freed of impurities

adhering to the surface.

25 The liquid stream forming during the soclid-liquid
separétion (mother liquor) contains phenol, BPA, water
formed during the reaction and unreacted acetone, and is
enriched in the secondary components typically forming
during BPA production. This mother liquor stream is

30 generally fed back into the reaction unit. To maintain the



“—adheringto the surface. 25 The liquid streamform ng during the solid-liquid
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generally fed back into the reaction unit. To maintain the WO 2005/ 075395
PCT/ EP2005/ 000614 4 catalytic activity of the acid ion exchangers, water
that has forned previously is removed by} distillation, and any acetone
still present is also renoved fromthe nother |iquor at the sane tine. The
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circul ating
acetone can also be removed by distillation before carrying

10 out the suspension crystallisation of the BPA-phenol
adduct. In the distillation steps mentioned, a partial
guantity of the phenol present in the reaction solution
and, depending on its nature, optionally part or all of the
co-catalyst can also be removed by distillation at the same

15 time.

In a circulating operation of this type, the problem occurs
that by-products from BPA production become concentrated in
the circulating stream and lead to the deactivation of the
catalyst system and to poorer product qualities. To avoid
20 excessive concentration of secondary components in the
circulating stream, a partial qguantity of the circulating
stream - optionally after partial or complete recovery of
phenol by distillation - is discharged from the process

chain as so-called BPA resin.

25 TFurthermore, part or all of the circulating stream can be
passed through a rearrangement unit filled with acid ion
exchanger after the solid-liguid separation and before or
after the separation of water and residual acetone. This
unit is generally operated at higher temperatures than the

30 reaction unit. In this rearrangement unit, some of the

secondary components from BPA production present in the



stream - optionally after partial or conplete recovery of phenol by
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unit. In this rearrangenent unit, sone of the secondary conponents from BPA
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The BPA-phencl adduct crystals obtained following the

10 suspension crystallisation of the reaction solution and
solid-liquid separation described above are fed into
further purification steps, wherein the separation of
phenol and optionally the reduction of the concentration of

secondary components are achieved.

15 Thus, the BPA-phenol adduct crystals can be recrystallised
for further purification from phenol, organic solvents,
water or mixtures of the above solvents, which can
optionally also contain BPA and its isomers, by a
suspension crystallisation. By selecting suitable solvents,

20 the phenol present in the adduct crystals can also be
completely or partly removed at the same time. Any phenol
remaining in the BPA after the recrystallisation is then
separated off completely by suitable distillation,

desorption or extraction methods.

25 Alternatively, the phenol can also be removed from the BPA-

phenol adduct crystals by melting-out processes;

After separating off the phenol, a bisphencl A melt is
obtained, which can be used for the production of

polycarbonate by the transesterification process (melt



suspension crystallisation. By selecting suitable solvents, 20 the phenol
present in the_add crystals can also be conpletely or, partly renoved at
the same ti Mg 2 ﬁ?y?c)#ézr? remaining in the BPA after RGR @8P§ZQ%qli4sati on
i-s then separated off conpletely by suitable distillation, desorption or
extraction nmethods. 25 Alternatively, the phenol can also be renoved fromthe
BPA- phenol adduct crystals by melting-ouf processes. After separating off

t he phenol, a bisphenol A nelt is obtained, which can be used for the
production of polycarbonate by the transesterification process (nelt WO
2005/ 075395 RAF ER2QOH 100644 hdu tp ol seoairdion afeel)i di ot 1 gt eVl @usver,
solidification. However, the bisphenal A nelt can al so be solidified by
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subst ances, before further processing. Wiere a sulfonic-acid ion exchanger
and/or a sulfurous co- catalyst is used, it is observed that sulfurous

conpounds IHeafd shranedd & Hrfbighao Rean dirgsteri] el gidduct and can t hus
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as e.g. melt crystallisation, distillation and/or
10 recrystallisation from phenol, water or an organic solvent,
such as e.g. toluene, or mixtures of these substances,

before further processing.

Where a sulfonic-acid ion exchanger and/or a sulfurous co-
catalyst is used, it 1is observed that sulfurous compounds

15 are carried through to the bisphenol A end product and can
thus lead to quality problems relating to colour. These
compounds can be degradation products of the sulfonic acid
ion exchanger, such as sulfuric acid, arylsulfonic acids,
oligomeric polystyrene sulfonic acids, fine-particle

20 catalyst and similar. Co-catalysts that are homogeneously
present in the reaction mixture, such as e.g.
mercaptopropionic acid, silylmethanethiols, hydrogen
sulfide, alkyl sulfides, such as e.g. ethyl sulfide, and
similar Compounds may be present in their original form or

25 in the form of their degradation products or derivative
products. Thus, the SH group can be alkylated, but
compounds such as dimethyl sulfide or disulfidic compounds,
elemental sulfur, thio ethers, H;S as a cleavage product
from the co-catalyst and other compounds can also be

30 involved.
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pol ystyrene sul fonic acids, fine-particle 20 catal yst and sim|lar.
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derivative products. Thus, the SH group can be al kyl ated, but conpounds
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further couksgqdef ybbephenehsAdpaeduali opyandyihanghiingcnpanti cul arly when

bi sphenol A and product streans containing glsphenol A are subjected to

thermal stresgylcenpsmeanaléad t8igraésirrablevrégatilondonclesdavayds oand the 15
li ke, Mh'ChaEﬂgi E8E0§é%”8h%se'%%ﬂ E% gpﬁﬁ%u%EEognﬁqor destroyed

and/or simply washed out in the case of the ionically

10 bonded co-catalysts.

In the further course of bisphenol A production and
handling, particularly when bisphencl A and product streams
containing bisphenocl A are subjected to thermal stress,
this can lead to undesirable reactions, cleavages and the
15 1like, which can, for example, lead tc a reduction in
product purity, measured as the p,p-BPA content in the end
product, as well as to the colour formation already

mentioned.

The object of the present invention was therefore to

20 provide a process for the production of bisphenol A in
which the sulfur content in the bisphenol A end product can
be reduced. It was also the cobject of the present invention
to provide bisphenol A having a residual sulfur content

of < 2 ppm.

25 The invention relates to a process for the production of

bisphenol A, wherein

a) phenol and acetone are reacted in the presence of a
sulfonic acid ion exchanger to form a product mixture

containing bisphenol A, and then



product purity, neasured as the p, p-BPA content in the end product, as well
as to the colour forpmation already nentioned. The object of the present
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bi sphenol A in which the sulfur content in the bisphenol A end product can
be reduced. It was also the object of the present invention to provide

bi sphenol A having a residual sulfur contént of < 2 ppm 25 The invention
relates to a process for the production of bisphencl A wherein a) phenol
and acetone are reacted in the presence of a sulfonic acid ion exchanger to
forma produsi m xtlferoaenpairningebi aphepepbaAatandfrbant® pRRELG¥5395

PCT/ EP2005/ 000614 ,8 b) sulfurous particles are separated fromthe product

mi xture contai ni ngtPFepReRBNCALBYEi PLFREFBAL %nﬁytﬁéﬁtr€$18nbi§Bﬁegeﬁn

A- phenol adduct is separated fromthe purified product m xture containing

bi sphenol A By 5aCEY§%Héhb§aALBHeﬁBQ_ guhaeguent sEphthakHOR okSkRE the
process according to the invention, bisphenol A wth sulfur contents of < 2
ppm (neasured by pheiANFEKPradunbdiisanrbecpnbdiuvedy Thephenmlsal bur content

here nmeans the conten# giitOEal 10 sulégr cakcgliéed as_the mass of the
sulfur atoms, regararass of anBt ABY tHRSSHIFOF Fl&F8ReRTal or is present
in the formof inorganic or organic sul fur conpounds. In the process

accordi ng touthegi oMenprebeski htebrgedyatar enecusadehBishepbhlpakhel hhe
reaction mxture has left the
with sulfur contents of < 2 ppm (measured by the ANTEK

method) can be produced.

The term sulfur content here means the content. of total
10 sulfur, calculated as the mass of the sulfur atoms,
regardless of whether the sulfur is elemental or is present

in the form of inorganic or organic sulfur compounds.

In the process according to the invention, filter media are
used in step b) after the reaction mixture has left the

15 reactor with the sulfonic acid ion exchanger. In these
filter media, sulfurous particles can be filtered out
and/or acid components neutralised, absorbed and/or

adsorbed.

Gravel and/or sand beds, filter cloths and/or filter

20 candles and/or bag filters and/or plate filters consisting
of materials that are dimensionally stable up to 100°C,
beds filled with aluminium oxide-containing materials,
basic ion exchangers, particularly preferably based on
polystyrene, can be used as filter media, preferably with a

25 filtration grade of <200 pm.

The reaction mixture is then fed into a suspension
crystallisation to separate off the BPA-phenol adduct
crystals. The cooling can be achieved here by heat

exchangers, but also by evaporation of solvents present in
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to the greatest extent.

10 The reaction mixture can optionally be completely or partly
freed from water content by (vacuum) distillation prior to
the suspension crystallisation. A further separation of
sulfurous components from the reaction mixture can also

take place in this step.

15 By using filter media that are suitable for the separation
of solids, the bisphenol A-phenol mixed crystals (bisphenol
A-phenol adduct) are separated from the mother liquor. It
is also preferably possible to wash the separated solid in
or on this apparatus. This can be achieved e.g. in

20 appropriate centrifuges, such as trailing-blade
centrifuges, screen-conveyor centrifuges or pusher
centrifuges, but also on rotary filters, band filters and
(vacuum) disk filters. Rotary pressure filters are
preferably used, particularly preferably rotary vacuum

25 filters.

The filter cake consisting of the bisphenol A-phenol mixed
crystals is additionally washed preferably with fresh
phenol. This reduces the residual proportion of sulfurous
mother liquor in the mixed crystals. The quantity of fresh

30 phenol for washing the filtered bisphencl A-phenol mixed



take place in this step. 15 By using filter nedia that are suitable for the
separation of solids, the bisphenol A-phenol m xed cr¥$% | s bisghenol

A-phenol addRt300%/8733%%r at ed from the nother |i quor. ER2002/8BO% 45 er abl y

possi ble to wash. the separated solid in or on this apparatus. This can be
achieved e.g. in 20 appropriate centrifuges, such as trailing-bl ade
centrifuges, screen-conveyor centrifuges B¢ pusher centrifuges, but also on
rotary filters, band filters and (vacuun) disk filters. Rotary pressure
filters are preferably used, particularly preferably rotary vacuum 25

filters. ThecfyterscakepeonsisblNgsofetbedbisphenwlt Atpbenohsai xed crystals
is additionally washed preferably with fresh phenol. This reduces the
resi dual propérRibay ofOELEsRPBUS ChpbhetsPivuer PR Ehe AikEArcEySEaPs. The

quantity of e 3 i th i i sphet - phenol m xed
W0 20051 075355 e ES005T G00B L 110 Sehst s vEoPEeRer ably 541 £2Feq such
that the rinselfguandntyncerpesponds by She 1hboats 8 atcohaifhygl ter thake or of

the quantity filtered off._The bi sphenol with,low sulfur contents. produced
by the pr%cer%V%%%?rai%@S%amepgrgh%m Y BPEhtaye PRPPFELEEFI yIpbeFtive

properties ifuiheit Uéﬁtf£¥s9fpﬁéﬁéf,pb?@9|?hén§1 phepghykayr odugedpinto the
process fromthe outside, selected to wash the bisphenol A- phenol m xed
crystal s corpespostisttonnbhe chanide, weleotedthe vashl theebhsphenol Red into

the process Lom1he,10,outslge, Ths. vasBLNg. 8o PLSLE BRLY BT 2T gedcat 2

the total fresh phenol fed into the process from the
10 outside. The washing is preferably performed at a phenol

temperature of 40-70°C.

The washed mixed crystals are then preferably melted and
the melt obtained is freed of phenol. The melt is
preferably treated by concentration by evaporation and

15 residual phenol desorption at temperatures of between 160
and 210°C, during which phenol and sulfur compounds are
separated off. As a result of this two-step operation, in
which the melt is subjected in the first step to both a
vacuum and elevated temperature and in the second step to

20 elevated temperature and a desorption gas, preferably
nitrogen, not only the phenol but especially also sulfur
compounds can be separated off effectively. By cooling,
separating off the phencl and washing the gas fed in
counter-current to the bisphenol A-phenol melt with a

25 suitable washing liquid, such as e.g. water, any sulfur

compounds still present can be separated off.

In this way, bisphenol A melts with sulfur contents of
< 2 ppm can be produced by the process according to the

invention.



The washed m xed crystals are then preferably nelted and the nelt obtained
is freed of ph ., Jhe nmelt is preferably treated by conc ration by
evapor ati on v&nge%/?'&ﬁg&al phenol desorption at terrpel’r%ﬁ/l#gg%a?o%%{}\ﬁeen 160
and 210" C, during which phenol and sul fur conpounds are separated off. As a
result of this two-step operation, in which the nelt is subjected in the
first step to both a vacuum and el evatedlt enperature and in the second step
to 20 el evated tenperature and a desorption gas, preferably nitrogen, not
only the phenol but especially also sulfur conpounds can be separated off

ef fectivel y.THYy sandumgoentsaparat itk of fsgHwhqahenataransh twastd gy tihe gas f ed
in counter-current to the bisphenol A-phenol nelt with a 25 suitabl e washing
liquid, sucH&¥edy e¥plt drurtdifr W fuPT ConpslmIPid1 Heventitan be

separ ated off;.s i ddii s Way s Di ssphenal Ag_‘ﬂé St b SWAW s G&yt%\/\%ﬂlﬁ 2

ppm can be produced by the process according to the 1nvention.
2005/ 075395 iPCH ERROGS! 0008kYeMhewudnrcworregnt Iof hdwe deesphdmtredan

optionally be .reduced even further by a prilling process. Here,.1the

by sphonol? AT S 111 QF THEThe I i, T OBy B S5 11 | 1L ool ed

ni trogen cowiiar- @adme id tas desabsersed o thid ngs tids EPCSasq that the
nitrogen renoves any sulfur still present in the product. This effect is not
achi eved usisigiotdidre s cldldidi latd Brepriocesssme s suichse. .9 f | dkakerol 1ing .

The inventiaqn..al.so relates to bisphenol Awth a sulfur 10 content of < 2

ppm which irsOl r'efer-abl y present in the form of prills.

The invention also relates to bisphenol A with a sulfur
10 content of < 2 ppm, which is preferably present in the form

of prills.

Bisphenol A with a low sulfur content of < 2 ppm, which has
been produced e.g. by the process according to the
invention, can be reacted with phosgene by the interfacial
15 polycondensation process or with diaryl carbonates,
preferably diphenyl carbonate, by the melt process to form
polycarbonate. During this process, no unpleasant cdours
arise due to sulfurous components, which occur under the
high thermal stress during the production and processing of

20 polycarbonate.



Bi sphenol A with a |ow sul fur content of < 2 ppm which has been produced
e.g.- by the process according to the invention, can be reacted with phosgene
by the i nt eMadPIP/ 45393 ycondensati on process or wit PH/EPPORARMAM S es,

pr ef erabl y di phenyl carbonate, by the nelt process to form polycarbonate.
During this process, no unpleasant odours arise due to sul furous conponents,
whi ch occur under the high thermal stred€ during the production and

processi ng of 20 pol ycarbonate. WO 2005/075395 PCT/ EP2005/ 000614 12

Exanpl e 1 Phenol and acetone are reacted on Lewatit SC 104 @from Bayer
Chem cal s A@xasaplldl floni ¢ acid i on exchanger and with 300 ppm

nmer capt opropioni ¢ acid as co-catalyst. The reaction 5 solution is filtered at

750C using a _bag filter made of pol ypro%ll ene with a 50 pmpore size. In a
subsequent FRPEnGGh AGHYRNE 15Kt GRS P etddncE ti%e ®ff 5t e  than

three hourspths BRARhend mdducts orastal s dQf e iefkcﬁahﬁ;@xciéjd&fwajﬁl'ySEd

reacti on of phenol and acetone wth 10 subsequent suspension crys I sation
are separat édf mpm ntaredptopupbmphasie Belal raat aro-datddlerstandlhdereguiridn ed and

fed into eparatin it for th ati.on of BPA from phenol._ Filtration
St ot st e R a3t 2 A LR PSSt ot o
(doubl e cal gpderpdpwidde an @i ra Renmeakidd t9h Qf, 790 d /dBeduidnt) . The

vacuuns are 100 nbar in the intake zone, 80 nmbar in the washing zone and 100
nmbar i n theUdpensuen o YAoreel 1 THad ircot aryt !y id tres iisarsiand-dime ofendereed i nert

under a Sl'Qﬂ&nF%ﬁS%%e@ﬁﬁﬁ%Hr%ﬂg égﬁlgﬁghol adduct crystals formed in

the acid-catalysed reaction of phenol and acetone with

10 subsequent suspension crystallisation are separated from
the liquid phase by a rotary filter and then purified and
fed into a separating unit for the separation of BPA from

phenol.

Filtration is performed using a phenol- and temperature-
15 resistant filter cloth (double calendered) with an air
permeability of 700 1/dm?’/min. The vacuums are 100 mbar in
the intake zone, 80 mbar in the washing zone and 100 mbar
in the dry suction zone. The rotary filter housing is
rendered inert under a slight excess pressure of 10 mbar

20 wusing nitrogen (< 1 ppm oxygen).

The rotary drum speed, filter cake thickness, quantity of
circulating nitrogen {(oxygen content < 1 ppm) and the
suction apertures in the control disk are adjusted such
that the residual moisture in the filter cake is < 15%,

25 based on the quantity of mixed crystals. In addition, the
roundness of the drum and the doctor blade alignment allow
a maximum gap between doctor blade and drum of about 5 mm

over the entire filter area.

Pure phenol at a temperature of 55°C is used to rinse the

30 filter cake in the washing zone, the rinsing quantity for



20 using nitrogen (< 1 ppm oxygen). The rotary drum speed, filter cake

thi ckness, quantity of circulating nitrogen (oxygen content < | and the
suction apeﬁ?ﬁr 05/R7PR5 control di sk are adj ust ed SUCHCTZ%EQOQ§H88$g14duaI
moi sture in the filter cake is < 15% 25 based on the quantity of m xed
crystals. In addition, the roundness of the drum and the doctor bl ade
alignment allow a maxi nrum gap between dokior bl ade and drum of about 5 nm
over the entire filter area. Pure phenol at a tenperature of 55'Cis used to
rinse the 30 filter cake in the washing zone, the rinsing quantity for WD
2005/ 075395 PHA2H05f 000614811 48r cternibging 1hesfibieedcakethei ng1480%
based on the filter cakes. The quantity of fresh phenol used to rinse the
filter cake Cd¥¢espoiRisdgadntyoy of theskopenghaptedytefrirpeshPPhenol fed

o, Lhe Progessex S e Lhe-oBbomuIn WGSh DU BT A be LLL{ ey Sakey, 20 uashi ng

nozzl es are used, sald nozzles being arranged In suc t their spray
cones overl aproeshtiheefiol t Bedcakeo Bthérpgeces$ oxygen content < | ppm is
passed t hrough the washed filter cake and is circulated, with about 7% of the

10 circul ati antity. bei ng continupus| | scharged an repl aced by pure
't ogen andETheer 1T HERRGYAS KT SBONT TRY nEt hESheRs P ¢ heBel AP cB8 wat ef
| medi atel y pbi£les eaPyingedNesgdlenot PEe i XEONGr ¥5Eah§ear €n BBLEEE QAya
heating coil under inert conditions (oxygen 15 tontent < | ppm and the nelt

i mredi at el y thawstileivn $prayacores| everhgp vesselhet bl hiarntaket hditoagant tinme
of the crystals,on Lhg 0ot StRI BLGPs;: StSEL S84 LRS- RN asg
filter cake and is circulated, with about 7% of the
10 circulating quantity being continuously discharged and
replaced by pure nitrogen and the circulating nitrogen

being washed with deionised water.

Tmmediately after removing the cake, the mixed crystals are
melted on a heating coil under inert conditions (oxygen

15 content < 1 ppm) and the melt immediately flows down into a
collecting vessel to minimise the contact time of the
crystals on the hot stainless steel surface (1.4571). The

surface temperature of the heating coil is about 160°C.

In a first step to remove phenol, the phenol is removed by
20 distillation at temperatures of 120 - 140°C and under a
vacuum of 100 - 140 mbar until a phenol proportion of

15 wt.% 1s reached.

The mixed crystal melt with a phenol proportion of 15 wt.3

is then pumped into a desorber. The temperature of the melt
25 in the desorber is adjusted to 190°C by melt input and

heating, the temperature of the heating surfaces being

200°C.

Nitrogen (N,) is used for the desorption, the quantity of
nitrogen being 200 m’/m> BPA/phenol mixture and the N;



surface tenperature of the heating coil is about 160'C. In a first step to
renove phenol, the &henol is renoved by 20 distillation at tenperatures of

120 - 1400C™hd@%8R4€15385 vacuum of 100 - 140 nbar untiTCHESRARB/O%MeIdorti on

of 15 wt.%is reached. The m xed crystal nelt with a phenol proportion of 15
Ww.% is then punped into a desorber. The tenperature of the nelt 25 in the
desorber is adjusted to-190(err)C by neltl4 nput and heating, the tenperature
of the heating surfaces being 2000C. Nitrogen (N2) is used for the

desorption, the quantity of nitrogen being 200 m 3/ nB BPA/ phenol m xture and

the N2 WO 2QQHiHet5396 PO ERZ QARG Q041 4 o Tib 3 ermef i rereedeiny wefasd ed to

1950C by preheating before entering the desorber. The nitrogen is circul ated

after desorPtiBH 1Y WooldRPHERE s ST theipreha tethd LS. f ur ous
ds. U . | ;
gi()lrrt)?;tni ?)n. %%@oﬁ& Bé(itcﬁglr%ia&gdjl%ﬁ%ﬁsﬁﬁ}gggfnfpat%&u%#%foﬁ%% N2 is

di schar ged. sullfmmids agerpdsgss ek idd aurgh murdeSicrdest fRRA esi- VBRAr packi ng

media in counter-current to the nmelt, which flows down fromthe top. An
excess pres o sé’dgthm% rﬁa‘rérgzﬁstrl#w'abqq e @it HeP hedl of t he

desorber, and the Jevel ddreddie desarher ) s5eds &, 15 emsabougdde feed inl et
and the packing. To achieve a high BPA quality, it nust be ensured that the

oxygen content in the circulating nitrogen is less than 1 15 ppm and the
ci rcul at i ng Hia mégerrden fireah vfedetatdiah andleosmrzhde Kol ietd vabttasi on in the
sintered filﬁégkfﬁg"%éﬁ%a.%994:ounter—current to the melt, which flows
down from the top. An excess pressure of about 20 mbar is
10 established at the head of the desorber, and the level in
the desorber is set at 15 cm above the feed inlet and the

packing.

To achieve a high BPA quality, it must be ensured that the
oxygen content in the circulating nitrogen is less than 1

15 ppm and the circulating nitrogen is freed of metallic and
ceramic solids abrasion in the sintered filter candles, and
that the melt flow into and out of the desorber is

filtered.

The bisphenol A melt thus obtained has a residual sulfur

20 content of < 2 ppm.



that the nelt flowinto and cut of the desorber is filtered. The bisphenol A

nmel t «t hus obj_ ai residual sulfur 20 content of <,2
2005/ 075395 h§ﬂ£§g¥®%§P§50614 15 Clainms 1. Process fSFT{ﬁﬁaﬁg%@$§%F6n of

bi-sphenol A, wher.ein a) phenol and acetone are reacted in the presence of a
sul fonic acid ion exchanger to forma product 5 m xture contai ni ng bi sphenol
A, and then b) sulfurous particles are séparated fromthe product mxture
cont ai ni ng bi sphenol A by filtration, and then C a bisphenol A-phenol
adduct is separated fromthe 10 purified product m xture containing

bi sphenol A Chaimsystallisation and subsequent filtration. 2. Process
according to claiml1, wherein the sulfonic acid ion exchanger is used in
conbi nation with 8.c0- ca aly Pnocesz gcco ding to oRe of clains 1

.15 3.
or 2, wherein-the"*PFFfra P6n%gﬁ Pﬁ@ggﬁFFBPoﬁ ArPPENeS fin YEFCBY i s

carried out using gravel and/or sand beds, filter cloths and/or filter

candl es and/or bag)filbaescandhar ackahe bkt @esceansist itAg ehcrBLEE! alrs that
are 20 dinmensionally stable up to 1000C, beds filled with alum nium

oxi de- cont ai ni ng nat er PaPylépnhaspeidononerghhngees, tpakriroukarirpdpcsf er abl y
based on gpolystyrene. 4. FL0Ce35.3¢G90Y! B9sLRQ0¢ A Ghal IR L to 3. wherein,

b) sulfurous particles are separated from the
product mixture containing bisphenol A by

filtration, and then

c) a bisphencl A-phenol adduct is separated from the
10 purified product mixture containing bisphenol A

by crystallisation and subsequent filtration.

2. Process according to claim 1, wherein the sulfonic
acid ion exchanger is used in combination with a co-

catalyst.

15 3. Process according to one of claims 1 or 2, wherein the
filtration of the sulfurous particles in step b) is
carried out using gravel and/or sand beds, filter
cloths and/or filter candles and/or bag filters and/or
plate filters consisting of materials that are

20 dimensionally stable up to 100°C, beds filled with
aluminium oxide-containing materials or basic ion

exchangers, particularly preferably based on

polystyrene.
4, Process according to one of claims 1 to 3, wherein,
25 before the crystallisation in step c¢), water is

completely or partly removed by distillation from the

product mixture containing purified bisphencl A.



25 before the crystallisation in step c), water is conpletely or partly
renmoved by distillation fromthe product m xture containing purified

bi sphenol ~ A. "RD298B49 D%3Pfo5 PCT/ EP2005/ 000614 16 5. Prife/EP2008M9¢MHS to one
of-clainms 1 to 4,. wherein the residence tine in the crystallisation in step
c) is nore than 3 h. 6. Process according to one of clains 1 to 5, wherein a
5 rotary vacuumfilter is used for the filltration of the bisphenol A-phenol
adduct in step c). 7. Process according to one of clains | to 6, wherein the
bi sphenol A-phenol adduct obtained after the filtration in step c) is then
washed, the viashi g dd® gy efetiald ind ald nghepl@ECe-Idingd 0ned he, fuhd ££iMdhe
apparatus. 8. Process according to claim7, wherein the washing takes place
with fresh phenol & HEGehtiiNe ofn pHdhdtrysiseld fort ke Washier) deihy 50 -
150 wt. % based O%Cglhée#rg%aq;ity of bi sphenol A-phenol adduct. 9. Process
according to claim?7, erein the washing takes place with fresh phenol,
which is recycled into the reaction in step a) after the washing, the
guantity of phenolPnmskd areadredas ingreio ctaimeast 20 ¥0%lodrd e 4 ot al

quantity fresh enol introduc, into the process fromthe, outside. 10.
Process actording L{)o e V@fcwr‘éiﬁdﬁeﬁ o+, U Mer %tt%PF'e trlb]r%w A pHhol
adduct crystals ol@ghdin SRl A& deliedand at. least 95 w. % of the
phenol 25 contained in the bisphenol A-phenol adduct is

7. Process according to one of claims 1 to 6, wherein the
bisphenol A-phencl adduct obtained after the

filtration in step c) 1s then washed, the washing

10 preferably taking place in or on the filtering
apparatus.
8. Process according to claim 7, wherein the washing

takes place with fresh phenol, the quantity of phenol
used for the washing being 50 - 150 wt.%, based on the
15 quantity of bisphenol A-phencl adduct.

9. Process according to claim 7, wherein the washing
takes place with fresh phenocl, which is recycled into
the reacticn in step a) after the washing, the
quantity of phenol used for the washing being at least

20 70% of the total gquantity of fresh phenol introduced

into the process from the outside.

10. Process according to one of claims 1 to 9, wherein the
bisphenol A-phenol adduct crystals obtained in step c)
are melted and at least 95 wt.% of the phenol

25 contained in the bisphenol A-phenol adduct is
separated out of the melt at temperatures of 160 to

210°C.



separated out of the nelt at tenperatures of 160 to 2100C. WD 2005/ 075395
PCT/ EP2005/ 000614 }7 11. Process according to claim10, gherein t he
separation 8P £MP/HEASP takes place first by distill ZCTHRPANP/ANEN by
desorption. 12. Process according to one of clains 10 to 11, wherein 5

bi sphenol Ais then isolated in the formof prills fromthe bisphenol A nelt
purified of phenol. 13. Bisphenol A with a7sul fur content of |less than 2 ppm
14. Bi sphenol A according to claim13 in the formof prills. 10 15. Process
for the production of polycarbonate, wherein bisphenol A is produced

accordi ng toione ofocekaisnsctoridan? tand1bhan 106aghedwnt it HRhesgenRe it he
interfacial polycondensation process or with diaryl -carbonates by the nelt
pr ocess to form p@'fyéaﬁb@ﬁépé)l takes place first Y distillation ‘and

then by desorption.

12. Process according to one of claims 10 to 11, wherein
5 bisphenol A is then isolated in the form of prills
from the bisphenol A melt purified of phenol.

13. Bisphenol A with a sulfur content of less than 2 ppm.

14. Bisphenol A according to claim 13 in the form of

prills.

10 15. Process for the production of polycarbonate, wherein
bisphenol A is produced according to one of claims 1
to 12 and then reacted with phosgene by the
interfacial polycondensation process or with diaryl

carbonates by the melt process to form polycarbonate.



