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(BPA). BPA serves as the starting material for the production of various polymeric
matenals. such as, for example, polyarylates, polyetherimides, polysulfones and
modified phenol-formaldehyde resins. It is preferably used in the production of epoxy

15 resins and polycarbonates.

Industrially relevant BPA production methods are known and are based on the acid-
catalysed reaction of phenol and acetone, wherein a phenol-acetone ratio preferably
greater than 5 : 1 is established in the reaction. The acid catalysts used may comprise
20 both homogeneous and heterogeneous Brensted or Lewis acids, such as for example
strong mineral acids such as hydrochloric or sulfuric acid. Gel-form or macroporous

sulfonated cross-linked polystyrene resins (acidic ion exchangers) are preferably used.

When phenol is reacted with acetone in the presence of acid catalysts, a product
25 mixture arises which primarily contains BPA and water, in addition to unreacted
phenol and optionally acetone. In addition typical condensation reaction by-products
arise in small quantities, such as for example 2-(4-hydroxyphenyl)-2-(2-hydroxy-
phenyl)propane (o,p-BPA), substituted indans, hydroxyphenyl indanols, hydroxy-
phenyl chromans, substituted xanthenes and more highly condensed compounds

30 having three or more phenyl rings in the molecular framework.
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such as a rotary filter or centrifuge, and fed to a further purification stage.

Adduct crystals thus obtained typically exhibit a purity of > 99 % BPA relative to the

minor constituents with a phenol content of approximately 40 %. By washing with
15 suitable solutions, which typically contain one or more components from the group

comprising acetone, water, phenol, BPA and minor constituents, the adduct crystals

may be relieved of contaminants adhering to the surface.

The liquid stream (mother liquor) arsing during solid/liquid separation contains
20 phenol, BPA, water arising during the reaction, unreacted acetone and has an
increased content of the minor constituents typically arising during BPA production.
This mother liquor stream is fed back into the reaction unit. In order to maintain the
catalytic activity of the acid ion exchangers, water which arose previously is removed
by distillation, wherein acetone which may still be present is also removed from the
25 mother liquor. The dewatered reaction stream thus obtained is replenished with
phenol and acetone and fed back into the reaction unit. Alternatively, water and
acetone may also be removed wholly or in part by distillation prior to performing
suspension crystallisation of the BPA phenol adduct. During the above-mentioned
distillation steps, some of the phenol present in the reaction solution may also be

30 separated off by distillation.
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under the prevailing conditigns, sone of the m nor constituents of BPA
unit under the prevailing conditions, some of the minor constituents of BPA
production present in the recirculated stream are isomerised to form BPA, such that
the total BPA yield may be increased.

15
The BPA/phenol adduct crystals obtained subsequent to the above-described
suspension crystallisation of the reaction solution and solid/liquid separation are fed to
further purification stages, wherein separation of phenol and optionally a reduction in
the concentration of minor constituents is achieved.

20
Thus, the adduct crystals of phenol, organic solvents, water or mixtures of the above-
mentioned solvents may be recrystallised by suspension crystallisation. By selecting
suitable solvents, it is also possible to separate off wholly or in part the phenol present
in the adduct crystals. The phenol which may remain in the BPA after recrystallisation

25 is then separated off completely by suitable methods involving distillation, desorption

or extraction.

Alternatively, the phenol may also be removed from the adduct crystals by melting
processes. However, during these processes, the BPA is subject to elevated

30 temperatures, which results in unwanted BPA dissociation.
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PCT/ EPOO/ 12324 -4 The object was therefore an optim sed process for
separating add0ead¥rf bis(4- hydroxyaryl)al kanes and aromatic hydroxy
conmpounds, in which the bis(4- hydroxyaryl)al kanes

(bi s(4-hydroxyaryl)al kane/ aryl hydr oxy adducts) are obtained in highly pure
form 5 The invention therefore provides the use of a desorber (1) with a distillation unit

10 optionally connected upstream for separating bis(4-hydroxyaryl)alkanes from bis(4-
hydroxyaryl)alkane/arylhydroxy adducts.

Using this device, bis(4-hydroxyaryl)alkane/arylhydroxy adducts may be melted
under product-protective conditions and separated from the aromatic hydroxy

15 compounds.

In a preferred embodiment, 2,2-bis(4-hydroxyphenyl)propane is separated off from
2,2-bis(4-hydroxyphenyl)propane/phenol adducts in the desorber (1).

20 Desorption is performed in the desorber (1). The phenol is separated off and the final
BPA product is obtained as a bottom product. The desorber (1) preferably consists of
tube bundle heat exchangers. These tube bundle heat exchangers are in particular
arranged upright and provided at their lower part with a number of nozzles, via which
a hot inert gas, in particular nitrogen, is introduced. The gas is preferably recirculated.

25 The heat exchanger is heated (6) by tubes and via the outer jacket. The spaces
between the heat exchanger tubes are filled on the product side with ceramic spheres

(steatite). The product chamber of the desorber is mainly filled with liquid.

The phenol, once distilled off, arrives with the gas at condensers (2) and is then fed to

30 the phenol collecting receiver (3).



It has now been found that this object may be achi eved by a speci al

. arrangenent edure. The invention therefore provides a
desor ber (1)qﬁ§PHR%Rgistillation unit 10 optionally connectggq§g§®§g§£1for

separ ating bi s(4-hydroxyaryl)al kanes from.bi s(4-

" hydroxyaryl ) al kane/ aryl hydr oxy adducts. ing this device,

bi s(4- hydroxyaryl ) al kane/ aryl hydroxy adducts may be nelted under

product-protective conditions and separated fromthe aromati c hydroxy 15

conpounds. | Fhg gaseleayingdhe reendensenst (2) 2nd- sgparainrs 3} s ppieably) gegsdnia ¢ s

separated off : - bi - V. Y, in:the
desorber (1) .Scé‘églggsté‘y%ﬂ @gﬁfl?é)p%gé%rag@@&l (§3 F‘E}cgsgrggédrjggc?qb Ba{ﬂgspﬁgé&g renvr%{ljl IS
separ at ed of icompekskdie. final BPA product is obtained as a bottom product.
The desorber (1) preferably consists of tube bundl e heat exchangers. These
t ube bundl e heat exchangers are in particular arranged upright and
provided at thehiaid@ines R toxy%éxh BnBHTRL threBRAALER stoéhed, WhAIGMp FaDL
inert gas, in particular nitrogen, Is Introduced. The gas Is preferably
reci r cul at ed prderablysupphed epostaatiper i s heated (6) by tubes and via the
outer jacket. The spaces between the heat exchanger tubes are filled on
the product side with ceram c spheres (steatite). The product chanber of
the desorber The ifwdnfib aldo' prodides &iprodegs! f&-seﬁir@ti@sﬁg-hy&aﬁﬁrgu)ﬁkadek gbnof T,
arrives with the gas at condensers (2) and I1s then fed to 30 'the Ehenol

col | ecting reddyoieef bef4-hydroxyaryipakaneptryisRoemaB2ydrogy Tempepnsis] whighng t he

condensgrs ( . Separat o 3dk:S. Praferably cl eanegd. in a. scrubbin
<tomer ( angﬁ%rpglg%%%l Fny t}g‘{tfl ?t“(er?'gt?lg?edgn {eﬁécﬁgtfdargfag}%nﬁ%% (? ls[(ﬁél Yae& st e
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protective conditions and separated by distillation and/or desorption from the aromatic

hydroxy compounds.

15 Separation is preferably performed in such a way that the value of the aromatic

hydroxy compounds lies below 50 ppm.

In a preferred embodiment, 2,2-bis(4-hydroxyphenyl)propane is separated off from
2,2-bis(4-hydroxyphenyl)propane/phenol adducts.

20
( Separation is preferably performed by desorption, optionally preceded by distillation.
A mixed crystal melt with a phenol content of from 40 to 5 %, preferably 20 to 10 %,
particularly preferably 15 to 10 %, is preferably fed to the desorber.
25

The temperature of the melt in the desorber is generally 160°C to210°C, preferably

170°C to 200°C, particularly 180°C to 195°C. The temperature is preferably

established by the in-flowing melt and external heating means. The heating surfaces

of the external heating means are preferably at from 165°C to 230°C, in particular 185
30 to 200°C.
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phenol. To this end, the gas is preferably scrubbed and cleaned by filtration. A

- 10 quantity of gas of approximately 1 - 5 % is preferably discharged from the

recirculated stream.

The gas in the recirculated stream should preferably have an oxygen content of below

10 ppm, preferably 3 ppm, particularly preferably 1 ppm.

15
Abraded metallic and ceramic solid material is preferably removed from the
recirculated gas stream in sintered filter cartridges.
Cooling of the gas (optionally incl. phenol injection) proceeds in such a way that
20 product which may co-evaporate in the cooled gas stream is not deposited on the
C‘ cooler surface of the condenser and the apparatus, piping and measuring means
installed downstream.
The melt flow to and from the desorber is preferably filtered.
25

The level in the desorber is preferably set at 10-15 cm above the inlet and the packing.

The gas is preferably conveyed through a desorber filled with packing via distributor
tubes and nozzles open at the bottom in counterflow to the melt flowing from top to

30 bottom.
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filtered. 230Hngsl evel in the desorber is preferably set at 10-15 cm above

the inlet and the packing. The gas is preferably conveyed through a
desorber filled with packing via distributor

] 10 The invention further provides a device for separating bis(4-hydroxyaryl)alkanes and
C aromatic hydroxy compounds from bis(4-hydroxyaryl)alkane/arylhydroxy adducts,
characterised by a desorber, which contains tube bundle heat exchangers and wherein

the spaces between the heat exchanger tubes are filled on the product side with
ceramic spheres (steatite) and the product chamber is mainly filled with liquid and

15 wherein the heat exchangers are arranged upright and provided at their lower part with
a number of nozzles, via which a hot inert gas, in particular nitrogen, may be
introduced, having a means for diverting the phenol, once distilled off, and the gas to

a condenser and a phenol collecting receiver connected thereto, together with a
scrubbing tower connected to the phenol collecting receiver and optionally filters for

20 cleaning the gas leaving the condensers and separators and a means of returning the

gas to the desorber.

In Fig. 1, the reference numerals denote as follows:
(1) desorber
25 (2) cooler
3) phenol outlet
4) gas scrubbing tower
(%) filter
(6) heating means
30 @) mixed crystal introduction unit
(8)  product removal unit
9) heater



tubes and nozzles open at the bottomin counterflowto the nelt flow ng
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of cross-sectional area. An excess pressugpe of 15 to 25 nbar is preferably
"~ established at the top of the 5 desorber?” The residence tine of the
product nelt in the desorber amounts preferably to less than 30 mns. 10
The invention further provides a device for separating
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parti carar i caRmAE ERaBlesd0ne (SR xmiintpshiveltich. THE iveflibn B30t lirted 10
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col l ecting receiver connected thereto, together with a scrubbing tower
connect ed to“felﬁ@tphenol collecting receiver and optionally filters for 20
cl eaning the gas |eaving the condensers and separators and a neans of
returning the gas to the desorber. In Fig. 1, the reference nunerals
denote as follows: (1) desorber

c



25 (2) .cooler (3) phenol outlet (4) gas scrubbing tower (5) filter (6)

. heating. nean 4}, m xed crystal introduction unit (8) pr ob/exBy al
unit (9) on Byt T S0 R Epoor 12994 -6 (10) gas di s?ﬁg%l)e (11)

scirubbing water inlet (12) scrubbing watgr outlet 5 The follow ng Exanples
" serve to explain the invention. The invention is not limted to the

Exanpl es. Where not ot herw se indicated, percentages stand for percentages
by weight. WD 01/46104 PCT/EPO0/ 12324 -9- Exanple Exanple 1 5 The

BPA/ phenol adiiamplerystals arising during the acid-catal ysed reaction of
phenol and acetone with subsequent suspension crystallisation are
separated off fromthe 1liquid phase by a rotary filter and cl eaned and fed
to a separat iExampietl for separating

5 The BPA/phenol adduct crystals arising during the acid-catalysed reaction of phenol
and acetone with subsequent suspension crystallisation are separated off from the
liquid phase by a rotary filter and cleaned and fed to a separation unit for separating
BPA from phenol. To this end, a mixed crystal melt with a phenol content of 15 % is
pumped into a desorber (1). The temperature of the melt in the desorber is adjusted to

10 190°C by melt feed and heating, wherein the temperature of the heating surfaces

N

amounts to 200°C.

For the purpose of desorption, nitrogen (N3) is introduced, wherein the amount of
nitrogen amounts to 200 m’/m’ of BPA/phenol mixture and the N, temperature is
15 adjusted to 195°C by preheating prior to entry into the desorber. After desorption by
cooling and separation of the phenol, the nitrogen is recirculated, scrubbed and
cleaned of BPA or BPA phenol sublimate by filtration. In relation to the recirculated

stream, an amount of 3 % of N is discharged.

20 The nitrogen is conveyed through a desorber filled with packing via distributor tubes

C and nozzles open at the bottom in counterflow to the melt flowing from top to bottom,
wherein the number of nozzles per m’ cross-sectional area amounts to approximately

1100. An excess pressure of approximately 20 mbar is preferably established at the

top of the desorber and the level in the desorber is set at 15 cm above the inlet and the

25 packing.

To achieve a high BPA quality, it must be ensured that the oxygen content in the
recirculated nitrogen is below 1 ppm and abraded metallic and ceramic solid material
is removed from the recirculated nitrogen in sintered filter cartridges, and that the
30 melt flow to and from the desorber is filtered. Furthermore, the residence time of the

product melt in the desorber unit should amount to < 30 mins.



BPA fron1phenol To this end, a mxed crystal nelt with a phenol content of
) %:is | a desorber (1). The tenperature of the

desor ber ”Dﬁg }l% “to 10 190C by nelt feed and heati ng, Whgir%e’lltﬂ?lllolta/ﬁ%ﬂQ
tenperature of the heati ng surfaces annu&hs to 200C. For the purpose of
- desorption, nitrogen (N2) is introduced, whérein the anount of nitrogen
anounts to 200 n8/nB of BPA/phenol mxture and the N2 tenperature is 15
adj usted to 195C by preheating prior to entry into the desorber. Aft
desor ption bylngbis|wayy2BRA mmlaed whichrexhibits gihigtblevel g @urby C89ee) @d low
recircul at ed, aned of BPA or BPA phenol sublimate by
filtration. mﬁﬁgfg?ﬁ%ﬁé e recircul ated stream an amount of 3 % of N2
i s discharged. 20 The nltrogen is conveyed through a desorber filled with
packi ng via distributor tubes and nozzles open at the bottomin
counterflow to the nelt flowwng fromtop to bottom wherein the nunber of
nozzl es per n2 cross-sectional area anmounts to approxinmately 1100. An
excess pressure of approximtely 20 nbar is preferably established at the
top of the desorber and the level in the desorber is set at 15 cm above the
inlet and the 25 packing. To achieve a high BPA quality, it nust be
ensured that the oxygen content in the recirculated nitrogen is below 1
ppm and abraded netallic and ceramc solid material is renmoved fromthe
recirculated nitrogen in sintered filter cartridges, and that the 30 nelt
flowto and fromthe desorber is filtered. Furthernore, the residence tine
of the product nelt in the desorber unit should anbunt to < 30 mns. WO
@1/46104 PCT/ EPOO/ 12324 -10 In this way, a BPA is obtained which exhibits

a high level of purity (>99.5% and | ow



phenol .contents (<50 ppm). WD 01/46104 PCT/EPOO/ 12324 -11- Clains 1. Use
. of a desorbe tth a distillation unit optionally connec Leam
for separat&%%&%?g éehydroxyaryl)alkanes and aromatic hydrokgqggﬁg%ﬁﬁﬁs
from 5 bis(4-hydroxyaryl)al kane/ aryl hydraxy adducts. 2. A process for

" separating bis(4-hydroxyaryl)al kanes fronadducts of bis(4-

hydr oxyar yl ) al kanes havi ng aronmati ¢ hydroxy conpounds, which is
characterised in that the crystallised, filtered-off and purified bis(4 10
hydr oxyaryl ) &l&imse/ ar yl hydr oxy adducts arising during the process are

mel ted wunder product-protective conditions and separated by distillation
and/ or desorption of the aromatic hydroxy conpounds. 3. A process

accordi ng tojcl ai Wsd.of ahREGBEEN) H6M d distilldionSBRapaibhally donnpaed apstiedm b by
desorption. 4. A process according to claim2, characterised in that

2, 2- bi s(4- hydr oxySeRHEg blﬁ%%@xxaﬁliaé‘ﬁ%\e&ta@@ aFqmagt{c hydroxy compounds from

2, 2- bi s(4- hydr oxy 20 5. A process according
to cl ai rr5142, char a@ﬁ?%gé%&?%@p%gﬁ?ﬂghdgmﬁ%ﬁ% gas introduced into the

desorber anounts preferably to from 100 to 300 nB8 per n8 of BPA/ phenol
adduct m xt ur2.e an% tppc?ce 3 ?’ort (s:"er{)palearti%tgulﬁi%(i—l?yd?&?y?yl%?l?ageg %‘omz %(c)igﬁcts of bis(4-

hydroxyaryl)alkanes having aromatic hydroxy compounds, which 1is

characterised in that the crystallised, filtered-off and purified bis(4-
10 hydroxyaryl)alkane/arylhydroxy adducts arising during the process are melted
~ under product-protective conditions and separated by distillation and/or

desorption of the aromatic hyd?oxy compounds.

3. A process according to claim 2, characterised in that separation is performed
15 by desorption.
4. A process according to claim 2, characterised in that 2,2-bis(4-hydroxy-

phenyl)propane is separated from 2,2-bis(4-hydroxyphenyl)propane/phenol
adducts.
20
5. A process according to claim 2, characterised in that the quantity of gas
introduced into the desorber amounts preferably to from 100 to 300 m’ per m®
of BPA/phenol adduct mixture and the gas temperature is above 160°C to
230°C.
25
6. A process according to claim 2, characterised in that the gases introduced are
inert, preferably oxygen-free gases, in particular nitrogen and the gas is
recirculated after desorption by cooling and separation of the phenol and
approximately 1 - 5 % of the gas is preferably discharged from the recirculated

30 stream.



25 6." A process according to claim2, characterised in that the gases

. introduced a%mi/“rgﬁht, preferably oxygen-free gases, in partpepkpgoRsis 09N
and the gas I's recirculated after desorption by cooling and separation of
the phenol and approximtely 1 - 5 % of ghe gas is preferably discharged
~fromthe recirculated 30 stream WO 01/11 104 PCT/ EPOO/ 12324 -12 7. A

devi ce for separating bis(4-hydroxyaryl)al kanes and aromati ¢ hydr oxy

conmpounds from bi s(4-hydroxyaryl)al kane/ aryl hydr oxy adducts, characterised
by a desorber- (1) A WaYiEs fooraenrrating Ine4thydmxyandatkapss Rad gapmatn dhXdrei n

the spaces betwe p L si de
with 5pcer am c spﬁ%?é@ﬁtdg?%g? %g{!ﬂgﬁg@@%ﬁ%ﬁﬁ%ﬁgﬁaﬁb%glﬂxﬁgf;ﬂ]g %dl | ed
with liquid ﬁn_d wleniei;wbéﬂ(e),heﬁd:};]eomhamgxbesbufadle haatlrankynxggumnﬂmhﬁranﬁle
Phert “gas. i n par BRAEET RFWERR the B, XRRPEBLNHRE A hheh on it PRVt RESAEH or
diverti Eg t he phe%@i@%@res%@&titlgﬂs@fﬂgg brodutficHahbed ASmbidl PR WRAIRLI 2)

and a phenol collectingreceiver connected thereto, together with a
scrubbi ng tower (4)d wderesethedheay exbhanghesnat araogédeuprighy andqupvided ahdheir

optionally filter 5) for.cleani,n he gas l.eayi.ng the. condenser 2) and

separators (3) ang’“ger rﬂ?gn‘gmgfa '}ué]?tlf? r?ltf Z‘%ﬁ% Vézégv\ﬁ[‘%’ ?hgt m&és%aisbglr p?r%&lar)
nitrogen, may be introduced, having a means for diverting the phenol, once
distilled off, and the gas to a condenser (2) and a phenol collecting receiver (3)

10 connected thereto, together with a scrubbing tower (4) connected to the phenol

7N
3

collecting receiver and optionally filters (5) for cleaning the gas leaving the
condensers (2) and separators (3) and a means of returning the gas to the

desorber (1).

!



