DESCRI PTI ON PROCESS FOR PRODUCI NG BI SPHENCL A 5 TECHNI CAL FI ELD The present
I nvention relates to a process for produci ng bi sphenol A

[ 2, 2- bi $(4- hydr oxyphenyl ) propane] and, nore particularly, to a process for
separating an adduct of bisphenol A and phenol in said process. 10
BACKGROUND ART It is known that bisphenol A is an inportant conpound as the
material for engineering plastics such as pol ycarbonate resins and

pol yaryl ate resins and epoxy resins and the demand for bisphenol Ais

i ncreasing. 15 Bi sphenol Ais pr o%géR@yﬁgwensation of phenol in an
excess anount and acetone in the presence of an acidic catalyst and a
cocat al yst such as a sul fur conpound which is used occasionally. As the
process for separating bisphenol A fromthe reaction m xture, a process of
separating bi sphenol APROCESS FOR PRODEUJIDHGHBISPHEXOQIL & in a 20 crude
crystalline condition and a process of separating an adduct of bisphenol A
and phenol as crystals by concentrating and cooling a liquid mxture which
i s obtained by renpoving acetone and water fromthe reaction m xture
(JapanebSe PRHEMNEGALIFIALIIN Lai d- Open Nos. Showa 51(1976)-91240 and
57(1982) - 77637), have been known. 25 The process of separating an adduct
directly from t HBhe presenbmnvaritienrelates o & poetess forspraducing bsplienobA has a
drawback in_that washing 1 nust be cqonducted repeatedly due to the finely
crystall i n32(?@ht$i(4-m|dr@xyphenyl)propane and, more particularly, to a process for

separating an adduct of bisphenol A and phenol in said process.

10 BACKGROUND ART

It is known that bisphenol A is an important compound as the
material for engineering plastics such as polycarbonate resins and
polyarylate resins and epoxy resins and the demand for bisphenol A is
increasing.

15 Bisphenol A is produced by condensation of phenol in an excess
amount and acetone in the presence of an acidic catalyst and a cocatalyst
such as a sulfur compound which is used occasionally.

As the process for separating bisphenol A from the reaction mixture,
a process of separating bisphenol A directly from the reaction mixture in a

20 crude crystalline condition and a process of separating an adduct of
bisphenol A and phenol as crystals by concentrating and cooling a liquid
mixture which is obtained by removing acetone and water from the
reaction mixture (Japanese Patent Application Laid-Open Nos. Showa
51(1976)-91240 and 57(1982)-77637), have been known.

25 The process of separating an adduct directly from the reaction

mixture in a crude crystalline condition has a drawback in that washing



bi sphenol A and the loss increases. Therefore, the process of separating
the adduct of bisphenol A and phenol as crystals is mainly used. In this
* process, the adduct of 5 bisphenol A and phenol is crystallized and the
formed crystals are separated fromthe nother liquor in accordance with a
conventional process of solid-liquid separation using a filter or a
centrifuge (Japanese Patent Application Laid-Open Nos. Showa o
57(1982) - 77637, Heisei 5(1993)-331088, Showa 63(1988)-275539, Heisei

6(1994)-107578,and 10 Hei sei 9 306002) In the above process of
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great sizes, and that, when the size of the crystals Is decrease
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mar kedly due to difficulty in passage of the nother |iquor through the
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centrifuge (Japanese Patent Application Laid-Open Nos. Heisel
6( 1994) - 10787893n33 HI8S; eiShei0983(1986DAZ553%s Hvee: 6(1994)-107578 and
10  Heisei 6(1994)-306002).
In the above process of solid-liquid separation using the filtration, a
belt filter of the suction type or a drum filter can be used (Japanese
Patent Application Laid-Open No. Heisei 6(1994)-306002). However, it is
necessary that the size of the crystals be increased and the surface area be
15 decreased so that the loss through the opening of the filter material is
prevented and the purity is enhanced (Japanese Patent Application
Laid-Open No. Heisei 5(1993)-331088). The filtration has drawbacks in
that the content of the liquid is great and it is difficult that the mother
liquor contained between the crystals is removed sufficiently, that there is
20  the possibility that the mother liquor is contained within crystals having
great sizes, and that, when the size of the crystals is decreased to
overcome the above drawback, the efficiency of the filtration decreases
markedly due to difficulty in passage of the mother liquor through the
layer of the crystals and clogging of the filter.

25 The process using the centrifuge (Japanese Patent Application

Laid-Open Nos. Heisei 6(1994)-107578 and Heisei 6(1994)-306002) has the



2 advantage in that the content of the liquid between the crystals is
decreased and an adduct containing |less |iquids can be obtained. However,
‘*fragmentation of the crystals takes place due to the | oad of
centrifugation and the efficiency of substitution of the nother |iquor and
5 the washing liquid is inferior to that of the filtration. Therefore, in
the treatnent of a great anmount of the product, in general, it is
essential for inproving the purity that the washing is conducted
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t he above direptwgntiofs graatvemotnuntithé produdii g generaly iatdessenoial for
bi sphenol A and phenol coul d be obtained when the crystallijzation was
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the time of operation also increases. Therefore, this process is not

10  preferable from the standpoint of economy.
The crystallization in a plurality of steps to improve the purity is
described in Japanese Patent Application Laid-Open Nos. Heisei

1(1989)-230538 and Heisei 7(1995)-257978).

15 DISCLOSURE OF THE INVENTION
The present invention has an object of providing a process for
producing bisphenol A which enables recovering the adduct of bisphenol A
and phenol efficiently at a high purity when bisphenol A is separated from
the reaction mixture.

20 As the result of intensive studies by the present inventors to
overcome the above difficulties, it was found that a high purity adduct of
bisphenol A and phenol could be obtained when the crystallization was
conducted in the following two steps. In the first step, filtration was used
for the separation so that impurities on the surface of the crystals were

25 removed and, in the second step, the crystals were dissolved,

recrystallized and centrifuged and the washing liquid was sufficiently



recrystallized and centrifuged and the washing liquid was sufficiently 3

renmoved so that inpurities at the inside of the crystals were renoved. The
*obtai ned product was used in the steps which foll owed. The present

i nventi on has been conpl eted based on this know edge. The present invention

provi des a process for producing bi sphenol A 5 which conprises

crystallizing an adduct of bisphenol A and phenol froma phenol solution

of bisphenol A which is obtained by reacting phenol andb acetﬁng :n a |

resence of an acid catalyst, treating a formed slurry by solid-Iiqui
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by crystallization, and separating the adduct | sphen and phenol in
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(2). 20 THE MOST PREFERRED ODI MENT TO CARRY QUT THE | ION I n the

process foragtodecinng preseheandf #h aicid hQtRles etfeatimgeat fvthed BigRpamp!l A is
produced in accordance with (A) a step of reaction of phenol and acetone,
(B) a step sflid-bionwdl sepiarutiver ahdr ratgoviyigt phenelodtdnaagslid component,
wherein the process comprises forming a layer of the adduct of bisphenol
10 A and phenol in a crystalline condition on a filter by filtering phenol
slurry of bisphenol A (1) comprising the adduct of bisphenol A and phenol
in a crystalline condition with the filter, washing the layer of the adduct
with a washing liquid, dissolving the layer of the adduct obtained after
the washing in a solution comprising phenol, producing phenol slurry of
15  bisphenol A (2) comprising the adduct of bisphenol A and phenol in a
crystalline condition by crystallization, and separating the adduct of

bisphenol A and phenol in a crystalline condition by centrifugation of

phenol slurry of bisphenol (2).

20 THE MOST PREFERRED EMBODIMENT TO CARRY OUT THE
INVENTION

In the process for producing bisphenol A of the present invention,
bisphenol A is produced in accordance with (A) a step of reaction of phenol
and acetone, (B) a step of removal of water formed by the reaction and

25 substances having low boiling points of the unreacted raw materials, (C) a

step of concentration of bisphenol A, (D) a step of crystallization and



25.substances having | ow boiling points of the unreacted raw materials, (O
a step of concentration of bisphenol A (D a step of crystallization and
*4 solid-liquid separation, (E) a step of dissolution, crystallization and
solid-1iquid separation of the adduct of bisphenol A and phenol, (F) a step
of nelting by heating, (G a step of removal of phenol from bisphenol A,
and (H) a step of granulation. 5 Each step in the process for producing

bi sphenol A will be described in the following. (A) Step of reaction In
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resins of tiwed ¢M) GaRbs oREishlluPRnar € preferable. 15 The cation exchange
resin of the sulfonic acid type is not particularly limted as |long as the
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cation exchange resin having sulfonic acid group. Exanples o e cation
exchange r asi theofollol@ngul f oni ¢ acid type include sul fonated copol ymers of
styrene and divi nyl benzene, sulfonated 20 crosslinked styrene polyners,
phenol - f or ndAdelStap-ofwbhetiore aci d resins and benzene-for nal dehyde- sul foni ¢
acid resins. The above resin may be wused singly or in conbination of two
or nore. In the step of reaction, phenol in an excess amount and acetone are
condensed in the presence of an acidic catalyst and bisphenol A is formed.

10 As the acidic catalyst, an acid-type ion exchange resin can be used. The
acid-type ion exchange resin is not particularly limited and acid-type ion
exchange resins conventionally used as the catalyst for producing
bisphenol A can be used. From the standpoint of the catalyst activity,
cation exchange resins of the sulfonic acid type are preferable.

15 The cation exchange resin of the sulfonic acid type is not
particularly limited as long as the cation exchange resin of the sulfonic
acid type is a strongly acidic cation exchange resin having sulfonic acid
group. Examples of the cation exchange resin of the sulfonic acid type
include sulfonated copolymers of styrene and divinylbenzene, sulfonated

20  crosslinked styrene polymers, phenol-formaldehyde-sulfonic acid resins
and benzene-formaldehyde-sulfonic acid resins. The above resin may be
used singly or in combination of two or more.

In the present step, in general, a mercaptan is used as the
cocatalyst in combination with the acid-type ion exchange resin. The

25 mercaptan is a compound having SH group in the free form in the

molecule. As the mercaptan, alkylmercaptans and alkyl mercaptans



In-the present step, in general, a mercaptan is used as the cocatalyst in
conbination with the acid-type ion exchange resin. The 25 nercaptan is a
*conmpound having SH group in the free formin the nolecule. As the

mer capt an, al kyl mercaptans and al kyl nercaptans 5 having at |east one
substituent such as carboxyl group, am no group and hydroxyl group such as
nmer eapt ocar boxylic acids, am noal kanethi ol and nercaptoal cohols, can be
used. Exanples of the nereaptan include alkylinereaptans such as
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i on exchange resin and used as the cocatal yst . The anmount of the
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acet one usethigelycabic agud and dr meircapthpropbaic acid aaminoakefie ihiolsoduchnals
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of purifi cafidspineptharethiplneand pimgycantnalcohods dsedonasy marcaptoephaiar abl e
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stoichio standpoint of the effect as the cocatalyst. The mercaptan may be used

10  singly or in combination of two or more.

The mercaptan may be fixed to the acid-type ion exchange resin
and used as the cocatalyst.

The amount of the mercaptan is selected, in general, in the range of
0.1 to 20% by mole and preferably in the range of 1 to 10% by mole based

15 on the amount of acetone used as the raw material.

The relative amounts of phenol and acetone are not particularly
limited. From the standpoint of the easiness of purification of the formed
bisphenol A and economy, it is preferable that the amount of unreacted
acetone is as small as possible. Therefore, it is advantageous that phenol

20  is used in an amount greater than the stoichiometric amount. In general,
3 to 30 moles and preferably 5 to 15 moles of phenol is used per 1 mole of
acetone. In the production of bisphenol A, in general, no solvent is
necessary for the reaction unless the viscosity of the reaction liquid is
excessively great or the reaction is conducted at a low temperature such

25  that the operation of the reaction becomes difficult due to freezing.

The condensation reaction of phenol and acetone may be conducted



3 to 30 noles and preferably 5 to 15 noles of phenol is used per 1 nole of
acetone. In the production of bisphenol A in general, no solvent is
‘*necessary for the reaction unless the viscosity of the reaction liquid is
excessively great or the reaction is conducted at a | ow tenperature such

25 that the operation of the reaction becones difficult due to freezing.
The condensation reaction of phenol and acetone may be conducted 6 in
accordance with any of the batch process and the continuous process. It is
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condition in the fixed bed continuous process will be described in the
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of phenol is, in general, selected in the range of 1/30 to 1/3 and

pref erabl y pluralify t ¢ie thengeaotionl coburhos 1é@nédbah inheeriati mayf Hehawsadount s
Is smaller than 1/30, there is the possibility that the reaction is

excessi vel ylndusiriallyeit ist fdvantageows thatethenfined bedxoulisstdgecontiveneus s t he
tendency that the anount of fornmed inpurities increases and the
sel ecti vi t yPisIeshushre @l least two reaction columns which are packed with an
10  acid-type ion exchange resin and connected in series, is conducted.
The reactions condition in the fixed bed continuous process will be
described in the following.
The ratio of the amount by mole of acetone to the amount by mole of
phenol is, in general, selected in the range of 1/30 to 1/3 and preferably in
15  the range of 1/15 to 1/5. When the ratio of the amounts is smaller than
1/30, there 1s the possibility that the reaction is excessively slow. When
the ratio of the amounts exceeds 1/3, there is the tendency that the
amount of formed impurities increases and the selectivity of bisphenol A
decreases. When the mercaptan is not fixed to the acid-type ion
20  exchange resin, the ratio of the amount by mole of mercaptan to the
amount by mole of acetone is selected, in general, in the range of 0.1/100
to 20/100 and preferably in the range of 1/100 to 10/100. When the ratio
of the amounts is smaller than 0.1/100, there is the possibility that the
effect of 1mproving the reaction rate and the selectivity of bisphenol A is

25  not sufficiently exhibited. When the ratio of the amounts exceeds 20/100,

the effect is not exhibited to the degree expected from the amount.



decreases. Wen the nercaptan is not fixed to the acid-type ion 20
exchange resin, the ratio of the anount by nole of nercaptan to the
“anmount by nole of acetone is selected, in general, in the range of 0.1/100
to 20/ 100 and preferably in the range of 1/100 to 10/100. Wen the ratio
of the ampbunts is smaller than 0.1/100, there is the possibility that the
effect of inproving the reaction rate and the selectivity of bisphenol A
is 25 not sufficiently exhibited. When the ratio of the anbunts exceeds
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t enper at ur eviesaseydef theOre@ctivanflunl isi pigat bardr dact iiothbeoesibiliti fdtcttet .
Moreover, the selectivity of bisphenol A (p,p'-conpound) decreases and the
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degraded, occasionally. LHSV %t he liquid hourly space velocity) of the 10
m xture of teHwaratureaesesesiss 109°Gelcertrelling thgersaction bacames rdiffgalof 0. 2
to 30 hr-1 and preferably in the range of 0.5 to 10 hr-1. (B) Step of
removal of MOFRAVERCHe selestinty ehbismibenabAdeimicemne deergases 3lnérf3\¢al of
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treated foryrenpval of substan kno,.l ow boiljn oints. {n,the batch
process, th%e%'gg%&i QCCASIN ]tyed(ﬁispﬁgtlhggldgpgn&oarly Ipadevelotity 3¢ e
10 mixture of the raw materials is selected, in general, in the range of 0.2 to

30 hr-! and preferably in the range of 0.5 to 10 hr-1.

(B) Step of removal of substances having low boiling points
In the step of removal of substances having low boiling points, the
15 reaction mixture containing bisphenol A which is obtained in the step of
reaction of step (A) is treated for removal of substances having low boiling
points. In the batch process, the step is conducted in the substantial
absence of the acid-type ion exchange resin, i.e., after removal of the
acid-type ion exchange resin by filtration or the like. In the fixed bed
20  continuous process, the step is conducted without any further treatments.
In the present step, in general, substances having low boiling points
such as unreacted acetone, water formed as the byproduct and
alkylmercaptane are removed by distillation under a reduced pressure
using a distillation column.
25 The distillation under a reduced pressure is conducted, in general,

in the condition of a pressure of 6.5 to 80 kPa and a temperature of 70 to
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(C) Step of concentration

The liquid at the bottom of the column obtained by removing
substances having low boiling points from the reaction mixture contains
bisphenol A and phenol. By distillation under a reduced pressure, phenol
1s removed and bisphenol A is concentrated. The condition of the
concentration is not particularly limited. In general, the distillation is
conducted at a temperature of about 100 to 170°C and a pressure of 5 to
70 kPa. When the temperature is lower than 100°C, a high vacuum is
necessary. When the temperature exceeds 170°C, removal of excessive
heat is necessary in the following step of crystallization. Therefore, a
temperature outside the above range is not preferable. It is preferable
that the concentration of bisphenol A in the concentrated residual liquid is
in the range of 20 to 50% by weight and more preferably in the range of 20
to 40% by weight. When the concentration is smaller than 20% by
weight, the recovery of bisphenol A is small. When the concentration
exceeds 50% by weight, transfer of a slurry obtained by the crystallization

becomes difficult.

using a distillation

the distillation is



necessary. \Wen the tenperature exceeds 170C, renoval of excessive heat is
necessary in the followng step of crystallization. Therefore, a
‘tenperature outside the above range is not preferable. It is preferable 20
that the concentration of bisphenol Ain the concentrated residual liquid
Is in the range of 20 to 50% by wei ght and nore preferably in the range of
20 to 40% by wei ght. Wen the concentration is snmaller than 20% by

wei ght, the recovery of bisphenol Ais small. \Wen the concentration
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I n accordance with the crystallization with cooling under vacuum i n “which

water is ad@®d to the concentrated residual liquid and the cooling is
achieved by utilizing the latent heat of vaporization of water under a
reduced pressureln lthetpreseny step,| ilmatomensrdtedcosdidig LHGART iy asoled to wat er

I n an anmount of about 3 to 20% by weight is added to the 15 concentrated
resi dual |isut 4hto 7ARC ¢oysystiallizatheophésolcatblict tawd, a shurry is obtained.
The cooling may be conducted by using a heat exchanger at the outside or
10 in accordance with the crystallization with cooling under vacuum in which
water is added to the concentrated residual liquid and the cooling is
achieved by utilizing the latent heat of vaporization of water under a
reduced pressure. In the crystallization with cooling under vacuum,
water In an amount of about 3 to 20% by weight is added to the
15 concentrated residual liquid and the crystallization is conducted, in
general, under the condition of a temperature of 40 to 70°C and a pressure
of 4 to 16 kPa. When the amount of water is smaller than 3% by weight,
the ability of removing the heat is insufficient. When the amount of
water exceeds 20% by weight, the loss of bisphenol A by dissolution
20  increases. Therefore, an amount of water outside the above range is not
preferable. When the temperature of the crystallization is lower than
40°C, there is the possibility that the liquid for the crystallization has an
increased viscosity or is solidified. When the temperature of the
crystallization exceeds 70°C, the loss of bisphenol A by dissolution
25 increases. Therefore, a temperature outside the above range is not

preferable.

10



general, under the condition of a tenperature of 40 to 70C and a pressure
of 4 to 16 kPa. Wien the anount of water is smaller than 3% by weight, the
"ability of renoving the heat is insufficient. Wien the amount of water
exceeds 20% by weight, the loss of bisphenol A by dissolution 20 increases.
Therefore, an amount of water outside the above range is not preferable.
When the tenperature of the crystallization is lower than 40C, there is
the possibility that the liquid for the crystalli z?t![(ﬁn has a{l I : _ncrteagﬁd
viscosity or is solidified. \Wen the tenperature of the crystallizati
exceeds )7/0C, t he Indd¢ Bresspt JrepRtion Hhe gluwsy|wnteming thephemdsadduct

f , tyre out sj.de.the above range is not preferable. 10 In
mgrgrgggnt %Pf‘ﬁ%glﬁ ﬁ)g’nt?’etwséaﬁ FAYOR i PeRaiatiRe tHe theahsmoladduet andthened by

' ' ' .th | add t pt her
| auor  of o AISBe) dtuldh; SEBRS TR Sialtilidey “oDiaue Ry PBYAURP i gebions; nee
i trati on i o Bbith, (thutshguidR Rk B8 so P B hsased ingne
i Fect i vory TamaongH Ol Rist Xold InEDteritEaer 45rde) L6 v Roingon
I ni | : ' t Iy | cycled to the
enctor w't hanrrHeEs OB, YPeCSRrace OF oRPabl bERwEBY SpRISTE MRt 1o

liquor may bffedtivayerbmbidd.anaabkalin R ﬁwb&ﬂgpg}lﬁ%@d}r‘;{)ﬁ;@?&aﬂ%ﬂﬁﬁhe”O'

are recovered. A portion or the entire anount o _ I'quor nay be
treated forcosaimingzhe @fysals peEAAEAArdQeh MRe TAVI RIS bR kSeyRied to the

crystallization.
reactor without further treatments. At least a portion of the mother
10 liquor may be treated with an alkali so that phenol and 1sopropenylphenol
are recovered. A portion or the entire amount of the mother liquor may
be treated for isomerization and recycled to the raw materials of
crystallization.
By filtering phenol slurry of bisphenol A (1) which contains the
15 adduct of bisphenol A and phenol in the crystalline condition with a filter,
a layer of the adduct of bisphenol A and phenol in the crystalline condition
is formed on the filter. The layer of the adduct is then washed with a
washing liquid. As the washing liquid, phenol recovered in the step of
concentration of step (C) or a washing liquid obtained after being used in
20  the dissolution, crystallization and solid-liquid separation of the adduct of
bisphenol A and phenol of step (E)} may be used.
It is preferable that the filtration and the washing are conducted
under a reduced pressure of about 40 to 90 kPa so that the fraction of
substitution with the solvent is increased.

25 It is sufficient that the filter used for the filtration has an opening

which can separate the crystals. An excessively great opening and an

11



By -filtering phenol slurry of bisphenol A (1) which contains the 15 adduct
of bisphenol A and phenol in the crystalline condition with a filter, a
"layer of the adduct of bisphenol A and phenol in the crystalline condition
is formed on the filter. The layer of the adduct is then washed with a
washing liquid. As the washing liquid, phenol recovered in the step of
concentration of step (C) or a washing liquid obtained after being used in
20 the dissolution, crystallization and solid-liquid separation of the

adduct of ' en f step ( may be use It 1s preferable
that the fi P%‘?%?%ﬁg’a%‘aﬁ?ﬂ%%é%ﬁbﬂ% g?gs'gdqng%ﬁ??@%e lﬁﬁg‘ﬁrggc’@éﬁb’cég%?essure
of about 40#1Q4,8@nkPa so that the fraction of substitution with the
solvent is increased. 25 It is sufficient that the filter used for the

filtration has amoopleaint prbleh ﬁaﬁn%eﬁfmg%e%ﬁﬁgy,%y ! EfSti AN RACERS! Vel Y

great opening and an 11 excessively sma eni both cause a Er ase in
. . K | P . d 1 .
the effici eokysyaldfzative ahd lthe ablidliqhid padhfion aﬁfe%g%thhélpisl% l’&?%lﬁrl gg;:;' d

purity, it is effective that the crystallization an e

separ ati®n of einepedinethd présaitlindentivn, af@r then®sp dMerdydtalPz886Aand
I nvention, after the step of crystallization and solid-Tiquid separation of

step (D) ansblidrdiqdid sepattion of siept @) ardtthenlisgetutish) bestdltightionenaf at i on
of the adduct of bisphenol A and phenol of step (E) are conducted at
| east twi cesohdibquidpepdratin ofithebyddhest ofiigspliersdl &P and) plegitbl of ke (Ep of
renoval of phenol from bisphenol A of step (G are conducted. 10 (E) Step
of di ssol ut f¥ncondupsed ak leastitvicearthe stép of niating yeheatang ofisafp (Meand
the step of removal of phenol from bisphenol A of step (G) are conducted.
10
 (E) Step of dissclution, crystallization and solid-liquid separation of the
adduct of bisphenol A and phenol
The phenol adduct crystallized and separated in step (D) is
dissolved intc a solution containing phenol. The solution containing
15 phenol used in the present step is not particularly limited. For example,
phenol recovered in the step of concentration of step (C), the washing
liquid of the phenol adduct formed in the crystallization and solid-liquid
separation of step (D), the mother liquor obtained by the solid-liquid
separation of the crystallized phenol adduct and the washing liquid of the
20 phenol adduct in the present step of step (E) and steps following step (E),
may be used.
In the present step, the solution containing phenol is added to the
phenol adduct obtained in step (D). The phenol adduct is dissolved by
heating at about 80 to 110°C and a solution containing bisphenol A having

25 a concentration of bisphenol A preferable for the crystallization is

prepared. By dissolution and crystallization of the layer of the adduct

12



adduct of bi sphenol A and phenol The phenol adduct crystallized and

separated in step (D) is dissolved into a solution containing phenol. The
"solution containing 15 phenol used in the present step is not particularly
limted. For exanple, phenol recovered in the step of concentration of step
(©, the washing |I|iquid of the phenol adduct forned in the crystallization
and solid-liquid separation of step (D), the nother |iquor obtained by the
solid-liquid separation of the crystallized phenol adduct and the washing

liquid of tmazﬂed)wrt%y@gmqu ANatheinaessie, gﬁhénopéh& Rf bREpHuNd]  eps

followi ng step (E), e used. In the present step, the solution

cont ai ni ng @eqnitaifingddfd alQuthef H&HNa1ol a8 died 1 nadtAd cB¥RRAIMe The

phenol adduct is dissolved by heating at about 80 to 110' C and a solution
cont ai ni ng cdriditibansbbfrihadi ng 25 a concentrati on of bisphenol A
preferable for the crystallization is prepared. By dissolution and
crystallization Sincehghdm}eslunfy d¢fHsisphenalt AX2) phépareddaddesdribatbabiveg as
descri bed above, phenol slurry of bisphenol A (2) containing the adduct of
bi sphend shahd phedbiviscasitheatc pystlativélyelove aatiperatures pdisnal mddrrySbfice
phenol slurry of bisphepol A (2) prepared as described above 5 has a small
viscosity abispherelay (@) ycamober dwpdied wedbatiylpnessilyt and, isf suitablehéorol A
(2) can be pandled relatjvely easily and is suitable for filtration with a
filter or flgitratdom with gakltenor for easdriingataon. i by bhe presentjaveriomethe of
l'iquid can be decrg ed.in a.gcgfredance with the centrifugation_ _and the |oad
in steps (FON4RRL O ?f%@,cainn paecTeasednn agrosdanre with: the igentrifugation
and the load in steps (F) and (G) and, in particular, in step (G) can be
10  decreased.
The centrifugal force used in the centrifugation is in the range of
200 to 1,200 G and preferably in the range of 300 to 1,000 G. When the
centrifugal force exceeds 1,200 G, fragmentation of the crystals takes
place markedly and the loss of the crystals accompanied with the mother
15 liquor increases markedly due to the fragmentation. When the
centrifugal force is smaller than 200 G, the content of the liquid in the
crystals increases markedly. Therefore, a centrifugal force outside the
above range is not preferable.
As the washing liquid for the phenol adduct separated by the
20  centrifugation, phenol recovered in the step of concentration of step (C)
may be used.
The above procedures of crystallization and solid-liquid separation
of the phenol adduct from the solution containing bisphenol A, dissolution
of the phenol adduct using the solution containing phenol and

25 crystallization and solid-liquid separation of the phenol adduct are

conducted at least twice.
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10 -decreased. The centrifugal force used in the centrifugation is in the
range of 200 to 1,200 G and preferably in the range of 300 to 1,000 G
“When the centrifugal force exceeds 1,200 G fragnmentation of the crystals
takes place markedly and the | oss of the crystals acconpanied with the
not her 15 liquor increases markedly due to the fragnentation. \Wen the
centrifugal force is smaller than 200 G the content of the liquid in the
crystals increases markedly. Therefore, a centrifugal force outside the
above range the washing liquid for the phenol adduct

separ at ed by(lFﬁ ]‘r;:z‘;)tteﬁpref ’?‘?bgl‘%&??‘ﬂﬁg phenﬁl recovered in the step of

C T
crystal | zatton UhdBEATEh. crf”ﬁ% tangé‘ty Fipfigf, 967 el "Er?gﬁdﬁﬂcg afa'aff@%h?erdom the
sol ution copyaig @PQ%@H%W%@& % g@%h‘ﬁﬂo‘%@ | Za%t@ﬁ tﬂhﬁ Hi‘itthkhs' ng

t he solution containing p crysta I on an i qui d

separation glpt i BREAGT adMiGHICk rﬁéﬁ;?dctﬁznﬂé’éﬁ BaBRS00 f@O°Cl§nfi@ St ep

of nelting heating I'n the step of nmelting y heatl ng, the phenol adduct

crystal l5 zegdg umlm@ﬁgbgghlhgdstep (E) described above is nelted by
heating. In th| s step, the phenol adduct is nelted by heating at about 100

to 160,0C and a 5 liquid mxture is obtained. (G Step of renoving phenol
In the step of renoving phenol, phenol is renoved by distillation
(G) Step of removing phenol

In the step of removing phenol, phenol is removed by distillation

under a reduced pressure and bisphenol A in the melted condition is

10 recovered. The above distillation under a reduced pressure is conducted,
in general, under the condition of a pressure in the range of 1.3 to 13.3

kPa and a temperature in the range of 150 to 190°C. The residual phenol

can be further removed by steam stripping.

15 (H) Step of granulation
In the step of granulation, bisphenol A in the melted condition
obtained in step (G) described above is formed into liquid droplets, cooled,
solidified and formed into a product by a granulating apparatus such as a
spray drier. The liquid droplets are formed by spraying or scattering and

20  are cooled with nitrogen or the air.

The process for producing bisphenol A of the present invention is
characterized in that the filtration is used in the step of crystallization
and solid-liquid separation of step (D) and the layer of the adduct of

25 bisphenol A and phenol in the crystalline condition formed on the filter is

washed with the washing liquid. Due to this operation, the fraction of
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under a reduced pressure and bisphenol Ain the nelted condition is 10
recovered. The above distillation under a reduced pressure is conducted, in
"general, under the condition of a pressure in the range of 1.3 to 13.3 kPa
and a tenperature in the range of 150 to 190*C. The residual phenol can be
further renoved by steam stripping. 15 (H Step of granulation In the step
of granul ation, bisphenol Ain the nelted condition obtained in step (G
descri bed above is fornmed into quuid dropl ets, cool ed, solidified and

The 1 qut o STBEFERLE, b oo F01r R h HRE PPt B FEmm R 8haPRE Cool e
Wi th nitroggn.mQre w%@' g&taﬁ% RHACKSSy efe?lr R Bg%%agggﬁebe Qamqg of) vephe

pr esent i nvent'i on rac erlze |on | I'h the

step of crysisde uzea&émlfuggﬁoﬁqhufgehl ﬂluu;b S6RP6PHIsEN R {orS @ Ps gkfﬁﬂ%the

| ayer of the adduct of 25 bisphenol A and phenol in the cryst I ne

condi tion fghdesoledlighed f sddaebtibh ofatbpd(M, t thd @nv@shiolgthd thpﬁd lﬁue to

this operation, the fraction of 14 substitution with the solvent can

i ncreasesl adecreaped ahidehedoad ie ths wré@oetnriltihBdhyChyating of aftd WBtaeEm t he
crystals are effectively renoved. Since the centrifugation is used in the

step of di st stepaf, rearorsngiphenal from bzptenol Adflstep{G) capbes decrwased. step
(E), the content of the liquid is 5 decreased and the load in the step of
mel ting by heati Ag desailegal (#dHovandwhen bisphsheb Af isr eppuiatgdpiemo! the om
bi sphenol A of step (G can be decreased. As described above, when
bi sphenol Ardactwapamstusd, thoadtdhet pEhisphenohidxand @henhbcanldmc&fﬁofeml}sphenol
A and phenol can be efficiently

recovered from the mother liquor at a high purity in accordance with the

10  present invention.
The present invention will be described more specifically with
reference to examples in the following. However, the present invention is

not limited to the examples.

15 Preparation Example
To a reactor packed with 600 g of a cation exchange resin, phenol at
a rate of 4,600 g/hr, acetone at a rate 280 g/hr and ethylmercaptan at a
rate of 16 g/hr were supplied continuously while the temperature was kept
at 75°C. The reaction mixture was transferred to the step of removing
20 substances having low boiling points so that substances having low boiling
points containing unreacted acetone as the main component were removed.
A reaction product after the step of removing substances having low
boiling points which contained bisphenol A and phenol as the main
components was obtained at a rate of 4,640 g/hr. From the reaction
25 product, a portion of phenol was removed under the condition of a

temperature of 165°C and a pressure of 53.3 kPa and the resultant

15



recovered fromthe nother liquor at a high purity in accordance with the
10 present invention. The present invention will be described nore
"specifically with reference to exanples in the foll ow ng. However, the
present inventionis not limted to the exanples. 15 Preparati on Exanple
To a reactor packed wth 600 g of a cation exchange resin, phenol at a
rate of 4,600 g/hr, acetone at a rate 280 g/ hr and ethyl nercaptan at a
rate of 16 g/ hr were supplied continuously while the tenperature was kept

Cubst ances e%éﬁf‘lﬁta' %av@aétp?xiﬁa%%iﬁﬁifigikiﬁﬁncéﬁwgﬁgﬁéﬁ %rﬁxhefv%”f’%'w”%o??. ng
t rere

" eact s on protEELHE 8D% hE EERLo “f?iﬁsvcpﬁaer%am@%@ﬁ@%ﬁa 6991 o | 1 ng

was

0ot ai ﬁeﬁ’“;f‘“af@ﬂ%%' of o, SRS, cARHARER L Bindiiial iy, Sa@eﬁg%ieﬁwft o

of phenol utnt?l% r 1 nd a
pressure of 5 Pgéjgﬁ%gq;e regas %}girﬁgl 1?19{ gitnl %ﬁa@mﬁgﬁsﬁiﬁég &{lorla‘t@gagdgo t hat
t he congentﬁﬁéﬂ(gm,gSéﬁa}gt@pgﬁc@%ﬁlzﬁgﬂnusted at 30% by weight. To the
concentrated solutionof bisphenol A water was added and the

crystallization is conducted by cooling at the tenperature of 45C under
stirring. Thus, an adduct of bisphenol A and 5 phenol was separated by
crystalli zaExsplexanpl e 1 The slurry of bisphenol A and phenol obtained in
Preparation

The slurry of bisphenol A and phenol obtained in Preparation

Example 1 in an amount of 3,000 g was poured into a filter having a
10 stainless steel net having an opening of 63 um and heated at about 60°C
and filtered under suction for 60 seconds. The obtained wet cake had a
thickness of about 83 mm. A portion of the wet cake was taken, washed
with hexane in the same amount by weight and dried under a reduced
pressure at the room temperature for 24 hours and the weight of the dried
15 adduct was measured. As the result, the content of the liquid was found
to be 24.6%. Separately, 300g of the wet cake was taken and placed on a
filter having a stainless steel net having an opening of 63 pm and heated
at about 45°C and 75 g of melted phenol at about 50°C was poured into
the filter approximately uniformly. After phenol was kept for 10 seconds,
20 filtration was conducted under sucking at a pressure of 80 kPa. This
operation was repeated once. The amounts of the 2,4-isomer in the
filtrate and in a liquid obtained by dissolving the wet cake were
determined in accordance with the liquid chromatography and it was
found that 98.4% or more had been substituted. The wet cake was
25  dissolved into 250 g of phenol and 6 g of water at 95°C. The obtained
solution had a Harzen index of APHA5 at 175°C and 20 minutes. The

16



Exanple 1 in an amount of 3,000 g was poured into a filter having a 10
stai nl ess steel net having an opening of 63 pm and heated at about 60C and
*filtered under suction for 60 seconds. The obtai ned wet cake had a

t hi ckness of about 83 mm A portion of the wet cake was taken, washed wth
hexane in the sanme anount by wei ght and dried under a reduced pressure at
the roomtenperature for 24 hours and the weight of the dried 15 adduct was
nmeasured. As the result, the content of the liquid was found to be 24.6%

ly, of .th K | _ 24,
A
d 75 f I ) [ nt the fiilt
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filtration wagjgnducted under sucking at a pressure of 80 kPa. This
operation was repeated once. The anounts of the 2,4-isomer inthe filtrate

and in a liquid ?ﬁg%}ymﬁg% 'esépét\éiﬁlgs%]?t%eﬂ? rdeRKEnde svin%e,%xﬁgﬁéﬁh%% |n

accordance with I qui d chromat ography and 1t was oun 98."4% or

nore hag bepp fttasiont st BFD pi R abRitt4cRlel. Wasto2thedbyAsalorath Bl @t 9P C%nOf

phenol and 6 g of water at 95C. The obtained solution had a Harzen i ndex

of APHAS atadivérice attle 28luifiywiheginelhabdfe G s tplhtéd atidrheasylgehdueimd by
cooling the solution at 45C under stirring and a slurry containing the

adduct of hiosstednat the armkiphenekntafugad fowriensdHO0TG forc40 seerdsmaddtaaf
stainless steel, a netal net having an opening 5 for filtration of 100 gm
was attachdle prasoribed tiyd,nther rotediced ofitth80G linderashaanstwppetieasd uhey
obt ai ned above was_pl aced and the cylinder was _
content of the liquid was measured and found to be 4.2% by weight. The
10  obtained cake was impregnated with melted phenol (50°C) in an amount
of about one half of the amount of the slurry and the cylinder was rotated
at the maximum centrifugal force of 400 G for 20 seconds. The amount of
the 2,4-isomer in the filtrate was measured and it was found that about
100% of the 2,4-isomer in the adduct of bisphenol A and phenol had been
15 removed. After phenol was removed by distillation under a reduced
pressure of 10 kPa (at a temperature of 167°C), the amount of the isomer

in bisphenol A was measured and found to be 0.025%.

Comparative Example 1
20 The slurry obtained in Preparation Example 1 was placed into the
centrifugal cylinder described in Example 1 and the cylinder was rotated
at the maximum centrifugal force of 400 G for 20 seconds. The obtained
wet cake had a content of the liquid of 5.7% and the fraction of
substitution was 82%. The wet cake was dissolved into 250 g of phenol
25 and 6 g of water at 95°C. After cooling and crystallization at 45°C under

stirring, the resultant product was subjected to the centrifugation at the
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rotated at the maxi mum centrifugal force of 400 G for 40 seconds. After
the prescribed tine, the rotation of the cylinder was stopped and the
content of the liquid was neasured and found to be 4.2% by wei ght. The 10
obt ai ned cake was inpregnated with nelted phenol (50C) in an amount of
about one half of the anount of the slurry and the cylinder was rotated at
t he maxi mum centrifugal force of 400 G for 20 seconds. The anmpbunt of the
2,4-isonmer in the filtrate was measured and it was found that about 100%

f the 2,4-i i ..adduct of .hi I d ph | had b 5
(r)err;vgd. i\f I e%xqea}r%hg(fet]&gggg . %%Oﬁg‘loggo@te{a%%f??‘%nggsgﬁ%ﬁ ‘F‘gﬁﬁ@gg? té? essure
f 10 kP : : e _anmu | soneL,, I n
gi sphenofi '(A"Plbufsi]d%rggigg%ggﬁigﬁgQ%e&#%%g%%aé)gm&%ﬁﬁ%fo n%&%’é&&?iﬁ rea‘?%é’anpl e 1 20
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o) ok oy M AR AL A0, SRV, ABCE AL Plosre o,

at the maxi pyEc6adanhis With thesatOhrdedufe fa@&h?a@in??%@a{b?%}e T hﬁle%%%hﬁ?d wet

cake had a content of the liquid of 5. 7% and the n of ‘substitution

was 82%5 Thef vied 2 risemiSndisidne A wakane28nadudnPReiMd todR 839, 6 g of
water at 95C. After cooling and crystallization at 45C under stirring, the

resul tant produchsvdescsibeidesb@e, twhémeheesflid-ligaat keparditidnieinl stdpprXDIUM
centrifugal force of 400 G for 20 seconds. The content of the liquid in
t he obt ai nedndeitep {E2 ware cosbicted bathl ificamedrdandeewith3the Aéherifugaeionl was
renmoved by distillation under a reduced pressure in accordance with the
same procedthe adduchaf bispksaeipAeand phencdmouwld nd bé reteveted-fremmthie in
bi sphenol A was neasured and found to be 0.2%

mother liguor of the reaction at a high purity.

10

Comparative Example 2

The slurry obtained in Preparation Example was filtered in
accordance with the same procedures as those described in Example 1.
The obtained wet cake was dissolved into 255 g of phenol and 6 g of water

15 at 95°C. After cooling and crystallization at 45°C under stirring, the
resultant product was filtered through a metal net having the same
opening and washed once. The obtained wet cake had a content of the
liqguid of 23.8%. After phenol was removed by distillation under a
reduced pressure in accordance with the same procedure as that in

20 Example 1, the amount of the 2,4-isomer in bisphenol A was 0.020%.

As described above, when the solid-liquid separations in step (D)
and step (E) were conducted both in accordance with the filtration, the
obtained adduct of bisphenol A and phenol had a great content of the
liquid and the load in the step of melting by heating of step (F} and, in

25  particular, in the step of removal of phenol in bisphenol A of step (G)

increased.
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As -descri bed above, when the solid-liquid separations in step (D) and step
(E) were conducted both in accordance with the centrifugation, the adduct
“of bisphenol A and phenol could not be recovered fromthe nother |iquor of
the reaction at a high purity. 10 Conparative Exanple 2 The slurry obtained
in Preparation Exanple was filtered in accordance with the same procedures
as those described in Exanple 1. The obtained wet cake was dissolved into
255 g of phenol and 6 g of water 15 at 95 C. After cooling and
crystallization at 45 C -under stirring, the resultant product was
filtered through a netal net having the same opening and washed once. The
obt ai ned wetgcaksshpd a content of the Iliquid of 23.8% After phenol was
renoved by distillation under a reduced pressure in accordance with the

sanme procedure ag %Hi%b dfRhe %Qaiﬁﬁ'gpslé@el]nettm\%iien tﬁRI‘aﬁE({i}g grg IJEA';zjl:nipnglr, In

bi sphenol A was 0.020% As descri bed above, hé 'so

separ at i onsai filte# ebthBhadarnd ﬁﬂ?ﬂﬁleﬂ@hﬁvﬁ?gﬁ% g Q %ﬁg?}%’ﬁa ad

with the filtration, the obtained adduct o enol A an ad a

great coit edegnde offeir peirisationnst 14 el (hanbbgt&t&PLHD BV ﬁ@é‘?’Kbeat ing
of step (F) and, in 25 particular, in the step of renoval of phenol 1In

bi sphenol ACef, btdeh wWa®) used in rthe efilsration 3f Eharilse s2ep.n Phawdt@incdNwet
stainless steel net used in the filtration in Exanple 1, a filter cloth

made of pol ke ppleneomznit g thetliqwl nd<as. 4% dn® anfraetion af substitution of

the 2,4-isomer of 99%. The adduct of bisphenol A and phenol obtained

after the centrifugation had a content of the liquid of 4.0%. After phenol

10 was removed by distillation under a reduced pressure in accordance with

the same procedures as that in Example 1, the amount of the 2,4-isomer

in bisphenol A was 0.03%.

INDUSTRIAL APPLICABILITY
15 In accordance with the process for producing bisphenol A of the
present invention, the fraction of substitution with the solvent in the step
of crystallization and solid-liquid separation of step (D) is increased and
impurities on the surface of the crystals and between the crystals can be
effectively removed. The content of the liquid in the step of dissolution,
20  crystallization and solid-liquid separation of the phenol adduct of step (E)
is decreased and the load in the step of melting by heating of step (F) and
in the step of removing phenol in bisphenol A of step (G) can be decreased.
Therefore, in accordance with the present invention, the adduct of
bisphenol A and phenol can be recovered from the mother liquor of the

25 reaction efficiently at a high purity.
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S degree of air pernmeation of 73 m/cn2 (manufactured by DAI'WA BOSEKI Co.,
Ltd.) was used in the filtration of the first step. The obtained wet cake
-had a content of the liquid of 25.4% and a fraction of substitution of the
2,4-isonmer of 99% The adduct of bisphenol A and phenol obtained after
the centrifugation had a content of the liquid of 4.0% After phenol 10 was
renmoved by distillation under a reduced pressure in accordance with the
same procedures as that in Exanple 1, the anmount of the 2,4-isoner in

bi sphenol A was 0.03% | NDUSTRI AL APPLI CABILITY 15 In accordance wth the
process for produci ng bi sphenol A of QlselMBresent invention, the fraction
of substitution with the solvent in the step of crystallization and
solid-liquid separation of step (D) is increased and inpurities on the
surface of jhe cnéstal and .between the crysials can be effectively

renoved. The cOMPRRESSOPTITAAPFIRG isphepplAy b?ho‘FOIHPﬁ%ﬁ FIJEBIS(BEI,IIZZ’@g fant

[ ' . Ld=l i ' [ t no uct ste
oB R e Hddl PhisBheson AR FRERS! B naof’i‘ﬁ’ﬁ’itf §(?5i1§9f %ﬁ?{spﬁag& Ay eE

[ | ' ' no of ste Gan be
f}lgz:r Zgggdl. rb“f’hg(r?le%g?g?ﬁlierﬁ{ gggg%é%gﬂn%gﬁgmg{)%éﬁﬁg cgg)ir%élgel a Pﬁ‘\a/séeﬁ{cleoc&,a(q %\‘él%adduct

of  bi sphengkakstndeRNBRY f&ﬁﬁ&;ﬁugﬁfpyisroﬁggﬁﬁg} %%%igﬁhﬂ%rnd }ethg{:i(x)l%f the

25 reaction efficiently at a process

poouc oD il dy Shogentot s SEl Wgeuoatprad il s
obt ai ned byaye&aef ttgaddeitdf KiBphatAt2RR phéhdl iR LRt Aling tod@itGon on
a filter by filtering phenol slurry of bisphenol A (1) comprising the adduct
10 of bisphenol A and phenol in a crystalline condition with the filter,
washing the layer of the adduct with a washing liquid, dissolving the
layer of the adduct obtained after the washing in a solution comprising
phenol, producing phenol slurry of bisphenol A (2) comprising the adduct
of bisphenol A and phenol in a crystalline condition by crystallization, and

15  separating the adduct of bisphenol A and phenol in a crystalline condition

by centrifugation of phenol slurry of bisphenol (2).

2. A process for producing bisphenol A according to Claim 1, wherein at
least one of the filtration of phenol slurry of bisphenol A (1) and/or the
20 washing of the layer of the adduct of bisphenol A and pheno! is conducted

under a reduced pressure.

3. A process for producing bisphenol A according to Claim 2, wherein at
least one of the filtration of phenol slurry of bisphenol A (1) and/or the
25 washing of the layer of the adduct of bisphenol A and phenol is conducted

under a pressure of 40 to 90 kPa.
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catal yst, treating a fornmed slurry by solid-liquid separation and renoving
phenol from a solid conponent, wherein the process conprises formng a
“layer of the adduct of bisphenol A and phenol in a crystalline condition
on afilter by filtering phenol slurry of bisphenol A (1) conprising the
adduct 10 of bisphenol A and phenol in a crystalline condition with the
filter, washing the |layer of the adduct with a washing |iquid, dissolving
the layer of the adduct obtained after the washing in a solution
conprising phenol, producing phenol slurry of bisphenol A (2) conprising
t he adduct of bisphenol A and phenol in a crystalline condition by

talli i oR, d 1l ar at.i th dyct of .bisph N d phenol in
o tryatal |1 e BoREIETooT ByoTRHPR: THaeR o or BHamS TRIAR of MHsEphenol
2). 2. A f 0 i i : i o- Caiml, . wherein
S onst RARRSBbeRPALE Bbo BF SORERRk AR RRRLAR A0k TR ¥ and) or
the 20 washyBghfe ligeidl ayer of the adduct of bisphenol A and phenol is
conducted wunder a feduced pressure. 3, A process for producing bisphenol

A according to Caim?2, wherein at |east one of the filtration of phenol
slurry of bisphenol A (1) and/or the 25 washing of the |ayer of the adduct

of bisphenml A preshénoprodudapdbispBénolundascordigess @laimf 14QHeeeR0 kPa.
20 4. A process for producing bisphenol A according to Claim1, wherein

phenol recowaslkithg rwatest eptaihedonftent baingnmideds phenolstép i f Wiswblagohhe
washing liquid. 5 5. A process for producing bisphenol A according to Claim
1, wherein crystallization and solid-liquid separation of the phenol adduct is used as
the washing liquad.
10
6. A process for producing bisphenol A according to Claim 1, wherein a

portion of a mother liquor of crystallization is recycled to a reactor for the

reaction of phenol and acetone.

15 7. A process for producing bisphenol A according to Claim 1, wherein at
least a portion of a mother liquor of crystallization is treated by
decomposition with an alkali and recovered as phenol and

isopropenylphenol.

20 8. A process for producing bisphenol A according to Claim 1, wherein at
least a portion of a mother liquor of crystallization is isomerized and

recycled to a raw material of crystallization.

9. A process for producing bisphenol A according to Claim 1, wherein the

25 filter 1s a filter having a stainless steel net or a filter cloth made of

polypropylene.
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washi ng wat er obtained after being used in a step of dissolution,
crystallization and solid-liquid separation of the phenol adduct is used as
the washing liquid. 10 6. A process for producing bi sphenol A according to
Claim 1, wherein a portion of a nother |iquor of crystallization is
recycled to a reactor for the reaction of phenol and acetone. 15 7. A
process for producing bisphenol A according to Caim1l1, wherein at |east a
portion of a nmother |iquor of crystallization is treated by deconposition
with an al kali and recovered as phenol and isopropenyl phenol . 20 8. A
process for producing bi sphenol A according to Claiml, wherein at |east a

portion of nmoj her |iquor of, crystall.ization is . isonerized and. recycled
to a raw nmateridP S §t%ﬁqdiuf5¥5 ﬁ'))}ﬁplgnok%ragcécggéng & (;]é‘b‘a‘u i W§eB#¥phenol

St ainless SrEor gl SHFLRER i The, Edntiliubftioh 3l i Fime? 55 Mg,

process forigygguci ng bi sphenol A according to daim1l, wherein the
centrifugal force used in the centrifugation is in the range of 200 to
1200G 5 22
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