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The condensation product from the reaction between phenol and acetone, 2,2-bis(4-
hydroxyphenyl)propane (bisphenol A, BPA), is of particular industrial importance.
BPA is used as the starting material for preparing many different types of polymer
15 materials such as, for example, polyarylates, polyetherimides, polysulfones and
modified phenol/formaldehyde resins. Preferred areas of application include the

preparation of epoxy resins and polycarbonates.

Processes for preparing bisphenols by acid catalysed reaction of phenols with
20 carbonyl compounds are known, for example, from US-A 2 775 620 and EP-A-0
342 758.

Bisphenols of the general structure may be prepared by processes which are

analogous to the processes for preparing BPA.

25
Bisphenols and in particular bisphenol A are advantageously converted into the form
of so-called prills (prills are spherical solid particles which may be prepared by
solidifying molten droplets in a stream of gas) or flakes. This enables simple storage,
simple transport and simple handling procedures.
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the high handling costs.

10
The present invention is therefore based on the object of providing a process for
simplifying the handling of bisphenol dust and the possibility of making economic
use of the dust.

15 This object is achieved by the provision of a process for fluidising bisphenol dust.

This process enables the supply of bisphenol dust to the process for preparing

bisphenols.

Thus, the invention provides a process for fluidising bisphenol dust, consisting of

20 adding 0.1 to 10 parts by weight of water per 1 part by weight of bisphenol dust.

The invention also provides fluidised bisphenol dust containing 0.1 to 10 parts by
weight of water per 1 part by weight of bisphenol dust.

25 The invention also provides a process for preparing a bisphenol, wherein fluidised
bisphenol dust containing 0.1 to 10 parts by weight of water per 1 part by weight of
bisphenol dust is supplied to the process before, during or after reaction of a phenol

with a carbonyl compound.

30 Bisphenols in accordance with the invention are any bisphenols at all. Bisphenol A

is preferred.
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10 per 1 part by weight of bisphenol.

The fluidised bisphenol dust may preferably be supplied to the process for preparing

a bisphenol without removing the water.

15 The fluidised bisphenol dust is preferably dissolved, preferably in a phenol, before
being supplied to the process for preparing a bisphenol. This phenol is preferably the

same phenol which is used in the process for preparing the bisphenol.

Supplying the fluidised bisphenol dust to the process for preparing a bisphenol may
20 take place at any point during the process for preparing the bisphenol. Supply
preferably takes place at the crystallisation stage in the process for preparing a
bisphenol. Another preferred embodiment of the process is that in which supply of
the fluidised bisphenol dust takes place at the mother liquor dewatering stage in the
process for preparing the bisphenol.
25
In a preferred embodiment of the present invention, the bisphenol dust has a particle
size of less than 1 mm, particularly preferably of less than 0.5 mm, very particularly

preferably of less than 50 pm.
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10

Bisphenol dust according to the invention preferably has a purity of greater than
95 wt.%.

Bisphenol dust according to the invention may also contain isomers and secondary

15 products which are produced during the preparation of bisphenol.

In particular, so-called "start-up material”, which is produced in the form of a dust
when starting up bisphenol A preparation, is also to be included within the
expression bisphenol dust.
20
The process according to the invention for preparing a bisphenol, wherein fluidised
bisphenol dust is supplied to the process before, during or after reaction of a phenol
with a carbonyl compound, is preferably performed in such a way that the amount of
bisphenol dust supplied to the process is substantially less than the amount of
25 bisphenol produced overall by the process. The amount of bisphenol dust supplied is
preferably less than 10 % of the amount of bisphenol prepared by the process.

The process according to the invention has a number of advantages. The bisphenol
dust fluidised with water does not emit any dust to the surrounding atmosphere when
30 it is handled, as does the same non-fluidised bisphenol dust when it is handled. This

means that there is no longer any risk of dust explosions. As a result of the
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In order to produce higher selectivity, the reaction of phenol and acetone may be

15 performed in the presence of suitable mercapto compounds as co-catalysts. These
may either be homogeneously dissolved in the reaction solution or be fixed to the
sulfonated polystyrene matrix via ionic or covalent bonds. The reaction unit is
preferably a layer bed or a fluidised bed which is flowed through either upwards or
downwards, or a column of the reactive distillation column type.

20
When reacting phenol and acetone in the presence of acid catalysts and mercapto
compounds as co-catalysts, a product mixture is produced which contains, apart
from unreacted phenol and optionally acetone, primarily BPA and water. In addition
small amounts of typical secondary products of the condensation also appear, that is,

25 for example, 2-(4-hydroxyphenyl)-2-(2-hydroxyphenyl)propane  (o,p-BPA),
substituted indanes, hydroxyphenyl! indanols, hydroxyphenyl chromanes, substituted
xanthenes and more highly condensed compounds with three or more phenyl rings in

the molecular structure.

30 The secondary products mentioned such as also water, phenol and acetone, may

impair the suitability of the BPA for preparing polymers and have to be removed by



~may either be honogeneously dissolved in the reaction solution or be fixed
to the sulfonated polystyrene matrix via ionic or coval ent_honds. %Qe
reaction unit“@gﬂmﬁﬁ%ferably a layer bed or a'fluidised bed?SWHFEW2¢% | owed
t hrough either upwards or downwards, or a colum of the reactive
distillation colum type. 20 Wen react®ng phenol and acetone in the
presence of acid catalysts and nercapto conpounds as co-catal ysts, a
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whi | e the BPA/ phenol adduct crystallises out. Crystallisation is preferably
10 performed hs csystgibisationnframyss lighid; sdoeraim theSaryptalssfoom & syspreasipn swith dhe i s

understood to,. b y isation froma liquid, wherejn the crystals form
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further purificedtifuges anfl then seljucteddo fiitieer apivtifcation, if so required. The adduct
15 crystals obtained have a purity of typically greater than 99 wt.% of BPA with respect
to the secondary components, with a phenol content of about 40 wt.%. Impurities
which adhere to the surface of the adduct crystals can be removed by washing with
suitable solutions which typically contain one or more components from the group

consisting of acetone, water, phenol, BPA and secondary components.

20
The liquid stream (mother liquor) produced during liquid/solid separation contains
phenol, BPA, water produced during reaction and unreacted acetone and is enriched
with the secondary components typically produced during the preparation of BPA. In
a preferred embodiment, this mother liquor is recycled to the reaction unit. In order
25 to maintain the catalytic activity of the acid ion exchanger, the water produced is

first removed, preferably by distillation, wherein any acetone still present is
optionally also removed from the mother liquor. The dewatered reaction stream
obtained in this way is topped up with phenol and acetone and returned to the
reaction unit. Alternatively, water and acetone may be entirely or partly removed by

30 distillation before performing suspension crystallisation of the BPA/phenol adduct.
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the solid/liquid separation stage and before or after the removal of water and residual
acetone. This unit is generally operated at higher temperatures than the reaction unit.
15 Some of the secondary components from BPA preparation present in the circulation
stream are isomerised to BPA in this rearrangement unit under the conditions

maintained there so that the overall yield of BPA can be increased.

The BPA/phenol adduct crystals obtained following suspension crystallisation of the
20 reaction solution and solid/liquid separation, as described above, are taken to further
purification steps if this is required, wherein the removal of phenol and optionally a
reduction in the concentration of secondary components is achieved. The major

proportion of the phenol is preferably removed.

25 Thus, the adduct crystals may be recrystallised, for example, from phenol, from
organic solvents, from water or from mixtures of the previously mentioned
compounds in accordance with a suspension crystallisation procedure. The phenol
present in the adduct crystals may also be entirely or partly removed by the choice of
a suitable solvent. Phenol optionally remaining in the BPA after recrystallisation

30 may then be entirely removed by using suitable methods of distillation, desorption or

extraction.
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crystallisation process, extraction with water, aqueous neutral, acid or basic salt
solutions or suitable organic solvents or in the form of a single-stage or multi-stage
20 distillation process. By performing the purification operations mentioned, or a
suitable combination of these, it is possible to obtain BPA with a purity greater than

99.9 wt.% which is particularly suitable for preparing high quality polymer

materials.

25 In a preferred embodiment of the present invention, the bisphenol dust fluidised with
water is converted in a vessel into which pure phenol or a phenol/water mixture has
initially been introduced. If phenol/water mixtures are initially introduced, these
preferably consist of a mixture with a ratio by weight of phenol to water of 9 : 1
tol:9.
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15 obtained after the renoval of phenol to a further purification

oper at.i on. Fi nal urification may be perforned by suspensig

crystalli satiWﬁ’q‘l(“g?ﬁlwat er or suitable ofganic solvents, n%{:]T/EPOO/n“z
crystallisation in the formof a static or dynamc |layer «crystallisation
process, extraction with water, aqueous?neutral, acid or basic salt
solutions or suitable organic solvents or in the formof a single-stage or
mul ti-stage 20 distillation process. By perfornmng the purification
operations mefhé ?fb@,éht ifvention $4 bARh&d ROMBIfoIRdWiap vath feheafe th b drdwip@HE D! €
to obtain BPA with a purity greater than 99.9 wt.%which is particularly
suitabl e for p)diwrdraying rgbresenss i pyefpmed embodimgnieef the dnvepgonnlhe wverntonr ed
enbodi ment of .th rese fnhventio he bi sphenol dust fluidised with
water is convésrllog&eosltrh&%cp{?etb?&r‘%ﬁ ‘gé‘iﬂh?cgﬁleﬂﬁre phenol or a phenol / wat er
m xture has initially been introduced. If phenol/water m xtures are

initially introduced, these preferably consist of a mixture with a ratio
by wei ghtt of @Fhebtspherw] adest ivlocgted ina storage contaer 3\Thie iy @ pgSlike-container

PCT/ EPOO/ 12482 The esent.i.nvention is e ained ipn the foll ow n ith
reference to & ?aﬁ%%gfaftﬁqsgfabhi;(’yla*rhem@;l :\’i’/&eﬁ‘gi lvlg séﬂ?@"‘i IpF’éfaé’\rNr‘@gth
embodi nment  of dfsbﬁarg@\bﬁ%i%gu tHOBatdI Vg Kfdbage! cﬁ)nfﬂi’ﬁerrﬁséaﬂb&tae‘%i% Cbaé'h'”ﬁhe

preferred enbodi nent. 5 bi sphenol A dust is located in a storage
cont ai ner 3. dischkargsoperiagyat] thik basemftthé bigrbagrimpellagfovgr pperdng 2 4n ftatagedanki t h a

total internal | une of ahaut and with a dischar openi ng, at .t he
base. This stor ggaéercﬁnﬁpé?yﬁ rlniagz]tegﬁ?‘@?f ?\M'Bﬁ't]ﬁtoff?%'cpngﬁlgg%div %H%?Fg%wg]bcéhi ng
at the hase oferkfiviudd B He21d 3. Muld efhsey BhLidMAEBA T tRe IbisphbRs1a@Bt iR Rkorage
Water is sprayed in at the | ower end of storage container 3, via pipe 4

whi ch 10 t er ncontaipsr 3 andithezdust falls o storagedank | hudatitheaelifests off gravity. Slaspgeenol
dust in storage ontainer, 3,and the dust falls into_sforage tank. nder
the effects o?anérg\ﬁ PV?V“&%W&E@ Srl“a?fkg rven yo‘?/in?fé@ i fﬁnée%ﬁ io?r"g}‘g}ﬁ i ven
by a motor 7, a0yl heho s Chinttfonldethiti® RErbicaPAeRined ¢ad, i€apphsd to

honogeni sed. Nitrogen, as an inert gas, 1s supplied to the systemvia
openi ng 8. 15thEsystemvaabpeanng 8. expl ained in the foll owi ng by neans of
exanpl esl.5 The invention is not restricted to these exanpl es.

The invention is explained in the following by means of examples. The invention is

not restricted to these examples.



WD 01/ 47851 ~ PCT/ EPOO/ 12482 -10 Exanple 1 (according to the invention) 300
kg of .bi sphenol A dust which was produced during the preparation 9f
bi'sphenol A WPO4785kas | ocated in a bag-like container madtCHFPYBi%stics
fabric which had an 5 opening at the base (so-called big bag). The big bag
had a volume of about 1 nm8. A total ofl0801 of water were supplied via a
nozzle in the opening at the bottomend of the big bag, in a arrangenent
in accordance with fig. 1. After only 5 mnutes, the big bag had al nost

conpl etely enm(gﬁ,%lg Pga‘éc&‘aﬁlgitﬂ%ﬁéin%ﬂio&ﬁ”k- Then 1000 kg of phenol at a

tenperature o e placed in the tank and the heating jacket on the
tank 10 was turned on. The stirrer was switched on and the fluidised

bi sphenol A d was, . di ssol ved c | et el The sol ution produced s fed
directly to A k¥ GEpispheieha i SSiBaiecarbnyrd gptle e MEpEHREHS iR
bi sphenol A. BXGHP| Raslot4RIRR LI baENiKe RARIR; rdde Ul Aplaiiits fibriFhicAnRatmd
W t hout supplying any water. Attenpts were made to get the bi sphenql A

dust out 5of t bpertiigjatithg baser GaghllekizdpghiThg bimbahbabayelume afsibayt 1 m”. A

MR TN TR T T NG I R
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bag had almost completely emptied into the inertised tank. Then 1000 kg of phenol

at a temperature of 65°C were placed in the tank and the heating jacket on the tank

10 was turned on. The stirrer was switched on and the fluidised bisphenol A dust was

dissolved completely. The solution produced was fed directly to the crystallisation

stage of the process for preparing bisphenol A.

Example 2 (comparison example)
15
Trial no. 1 was repeated without supplying any water. Attempts were made to get the
bisphenol A dust out of the big bag through the opening in the base by using
mechanical procedures (shaking, banging on the wall of the big bag, mechanical
pushing out of the bisphenol A dust by using rods inserted through the opened big
20 bag). Even after 30 minutes of intensive work, a high proportion of the bisphenol A
dust was still inside the big bag.



WD 01/47851 ~ ~ PCT/ EPO0O/ 12482 -11 Clainms 1. A process for fluidising
bi'sphehol dust, consisting of adding 0.1 to 10 parts by weight of water
per 1 part byWR1¢#fA851of bi sphenol dust. 5 2. A process acco?‘?ﬂ’ﬁﬁoot’]@“@ ai m
1, wherein the bisphenol dust is bisphenol A dust. 3. Fluidised bisphenol
dust containing 0.1 to 10 parts by weirdht of water per 1 10 part by wei ght
of bi sphenol dust. 4. Fluidised bisphenol A dust containing 0.1 to 10 parts
by wei ght of water per 1 part by weight of bisphenol A dust. 15 5. A
process for p si ng a bi sphenol, wherein fluidised bisphenol dust
according to 3 is supplied to the process before, during or after
reaction of a phenol with a carbonyl conpound. 6. A process according to

Claim5, wherein the bisphenql. dust _is bisphenol A. 20.dyst d, t he phenol
i s unsubsti tu&ed pg‘ePerFeggH-Gr ﬁH’éh%%ﬁ B@PRH“OEH%’O‘EWI’GISP@ 056@8%35 ' 18 pgprps
by weight of water per 1 part by weight of bisphenol dust.

5
2. A process according to Claim 1, wherein the bisphenol dust is bisphenol A
dust.
3. Fluidised bisphenol dust containing 0.1 to 10 parts by weight of water per 1

10 part by weight of bisphenol dust.

4, Fluidised bisphenol A dust containing 0.1 to 10 parts by weight of water per
1 part by weight of bisphenol A dust.

15 5. A process for preparing a bisphenol, wherein fluidised bisphenol dust
according to Claim 3 is supplied to the process before, during or after
reaction of a phenol with a carbonyl compound.

6. A process according to Claim 5, wherein the bisphenol dust is bisphenol A

20 dust and the phenol is unsubstituted phenol and the carbonyl compound is

acetone.



