PROCESS OF PRODUCI NG BI SPHENOL A TECHNI CAL FI ELD The
present invention relates to a process of producing

bi sphenol A. More particularly, the present invention
relates to a process of produci ng bi sphenol A having
excel | ent econom cal efficiency, high purity and an
excel | ent hue. BACKGROUND ART Bi sphenol A

[2, 2" -bi s(4-hydroxyphenyl ) gropane] has been wused as a
starting material for producing a variety of

polymers. In recent years, there has especially been a

hi gh deman r I.c_pol ycar bonat es_havi ng
excel | ent iﬂ%&gésgr§g?é%gﬁﬁglﬁﬁd85§§H§H§Peﬁcy, and
bi sphenol A having low coloring has been desired for

produci ng aromati c pol ycarbonates. Bisphenol Ais

TEC Iﬂ)@ﬂgﬁﬁhmed by reacting phenol with acetone in
t he presence of honpbgenous acids or solid acid
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(hereinafter, referred to as

- excedddintti @Rodd & lde-MHiRAWsLS, i naldideddisphanplan2 a-
pol yphenol conpound, a chroman conpound,” col ored
excellent hue. : '

BACKGROUND ART

Bisphenql A [2,2f~bis(4—hydr0xyphenyl)propane] has been
used as a starting material for ﬁroducing a variety of
polymers. In recent years, there has eépeeially been a-high-
demand for aromatic polycarbonates having excéllenf impact
resistanée and transparency, and bisphenol A having low
coloring has been desired for producing afomatic
polycarbonates. |

Bisphenol A is usually produced by reacting phenol with‘
acetone in”the presence of homogenous acids or solid acid
lcatalysts. The reactiop mixture includes unreacted acetone,
unreacted phenol, water produced during the reaction, and
other side-products in addition to bisphenol A. The main
component of the side-products is 2-(2-hydroxyphenyl)-2-(4-
hydroxyphenyl)propaﬁe (hefeinaftér, referred to as “o,p’— 

BPA”), and in addition, the side-products include trisphenol,



inmpurities and the |ike. Bisphenol A is obtained by
cooling the reaction mxture to forma slurry

contai ning a crystalline adduct of phenol - bisphenol A
(hereinafter, referred to as "adduct crystals"), if
necessary, after renoving unreacted acetone and water
produced during the reaction and concentrating

bi sphenol A [a crystallizaion step], separating the
adduct crystals fromthe slurry [a.solid-liquid
separation step], washing the separated adduct
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in the crystallization step are. fine «crystals, the
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crystals per unit weight of crystals is increased.
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efficiency of colored inpurities in the solid-liquid
froms§p@rgﬂMQWysﬂ@psmﬂid}liquid separation step], washing
the separated adduct crystals with phenol, etc. [a washing
stepl, and then removing phenol by means of distillation or.
stripping.

As described above, the feaétion mixfure of bisphenol A

‘contains colored impurities, in the steps of producing
: bisphenoi A, the main step of removing the colored
impurities includes the crystallization step, the solid-
liquid separation step, and the washing step. The purity
-and ﬁhe hue of the adduct crystals producéd in the
cryst;}iization step give an'effect on the purity and the
-hue of the bisphenol A product. Further, when the adduct
c#ystals produced in the'crystallization step are fine
crystals, the amount of a mother liquor adhered to the
éurface of crystals per unit weiéht of crYstals is increased.

There is also deterioration in the separation efficiency of

colored impurities in the solid-liquid separation step and



the washi ng step subsequent thereto. Accordingly, in
order to produce bisphenol A it is inportant to
produce adduct crystals having high purity and good
hue and generating a small anount of fine crystals in
a crystallization step. As a nethod of producing ,
adduct. crystals with high purity and excell ent hue,
there can be nentioned a nethod conprising, by using
a series of nulti-stage crystallization tanks,
sequentially cooling to the targeted fina
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to a solid fraction A wei g
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adduct crystals having hi'gh purity scl osed
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ipsufficient for produ0|ng adduct crysta avi ng
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crystals. Japanese Unexam ned Patent Appllcatlon
tankpyblsiespteindria INy. BobllAt ti eS8t hoichal

conprising, by using n-nunber of crystallization
tempeg@dig chavisnglemeriteey icy |daytare o AXtedethi ndd Patent

inlet port at its upper portion, discharging a part
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crystallization o
Patent Appllcatlon Publication No.7- 258131, and PCT Japanese

_ Trans;atlon Patent Publication No.2003-528840. However,
this method does not disclose the ratio (=B/A[-]) of a solid
fraction B [% by weight] in_the final crystallization stage
to a solid fraction A [% by weight] in the first
crystalllzatlon stage, which is required to obtain adduct
_crystals hav1ng high purity as dlsclosed in the present
‘invention. Further, this method is ‘insufficient for
. producing adduct crystals having hlgh purity, good hue, and
a small amount of fine crystals

| -Japanese Unexamined Patent Application Publication
'__No.5-117191.discloses a methdd comprising, by'using n-number
of crystallization towers having an inner cylinder provided
‘with an inlét port at its upper portion, discharging a part

of the slurry'of adduct crystals in the crystallization



4- towers, cooling the discharged slurry in a heat
exchanger provided at the outside of the
crystallization towers, and then recycling the slurry
of adduct crystals into the <crystallization tower,
and at the sane tine at least a part of the slurry of
adduct crystals in the n-th stage is heated to
di ssolve fine crystals andqis then recycled into the
crystallization tower. However, since the adduct
crystals are easily crushed, the adduct crystals are
crushed during circulation of the slurry, which
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In addition, it is necessary to heat the slurry of

Providifise  to iyt flud sHald mf bden concetacobl st ion hesebys, and
causi ng energy | oss. Japanese Unexam ned Patent
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-fo;m§a$6n of fine crystals. 1In addition, it is necessary to
heat the.slurryvof adduct crystals haVing been once cooled,
thereby causing energy loss.

Japanese Unexamined Patent Application Publication
No.7-258131 disclosés'a.method in which, by using an n-stage
cascade of crystallizafion tanks connected in series with
the number of crystallization reactors n (ﬁhere n > 1), the
 reaction m@xture is circgléted at a circulation rate of at
least SOOInﬁ/h in a state where the residence time in each
crystallization device is set to three hours or more. In
this methqd, a plurality of crystallization deviceé which
has a residepce time of ét leést 3 hours is required,
thereby increasing the cost for their'eqhipment. Further,
since a circulation rate of 500 m3/hr or more is required, a

great amount of power is required. Furthermore, in the case

where .the circulation of the slurry is performed at such a



where the circulation of the slurry is perfornmed at
such a 5 large circulation rate, the anmount of fine
crystals produced by crushing the adduct crystals
becones | arge. PCT Japanese Transl ation Patent
“Publ i cati on No.2003- 528840 di scl oses a process of
produci ng adduct crystals wusing crystallization
devi ces of one to five stages during a residence tine
~of 2 to 12 hours, by using one or nore
crystallization devices having a crystallization tank,
a circulating punp, and a cooler. In this nethod,
largeach rasriysdtiain irzdta ot tdewirceiral sof nEads @-wd L qil’.rcﬂ:g;tced
punp and the adduct crystals are thus crushed by the
by caiusdulrat ithe puithict tdersinl § dradomed irergg ystals. In
addi tion, the hue of bisphenol A obtained by renoving
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~adduct crystals are thus crushed by the circulating pump,
'thereby forming fine crystalg. In addition, the hue of
_biSphenol A obtained bylremoving.phenol from the adduct
crystals becomes insufficient.

As sﬁch, in the conventional known method‘comprising
sequentially cooling the reacfion mixture to the targeted
- final crystallization temperature by using a series of
multi—stage crystallizatioﬁ tanks, the rafio (B/A) of a
solid fraction B in the final crystallization stage to a
- solid fraction A in the first.crystallization stage which is
.required to obtain adduct crystals having high purity is not
~disclosed. In addition, from the view point of equipment
investment,-it is'knoWn that the crystallization devices
practically having.three or less crystaliization.stages and -
preferably two crystallization stages are preferable. In

such method, there is a problem that it is difficult to



preferably two crystallization stages are preferable.
In such nethod, there is a problemthat it is '
difficult to 6 precisely control the tenperature
according to a growh process of crystals, since the
tenperature of the slurry in one crystallization
device i s approxi mately honogenous. Therefore, it is
not possible to precisely cqptrol the tenperature
according to a grow h process of crystals. The present
invention relates to a process of producing bispheno
A. Mre particularly, it is an object of the. present
Precivedti contoopr Ghieddempmoensse ofcqyrbusd N DI spheno!
A havi ng excel |l ent econom cal efficiency, high purity
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DISCLOSURE OF TﬁE INVENTION

The inventors have made extensive and intensive
studies for solving the above-mentionéd problems. As a
result, it has been found that, when a solution of bisphenol
A in phenol is cooled at the temperatures of at least two
steps to continuously form adduct crystals, the adduct
crystals having high purity and a good hue can be obtained
by setting a ratio (B/A) of a solid fraction B [% by weight]
in the final_crystallization.stage to a solid fraction A [%
by weight] in the first crystallization stage to a specific
range. It has also been found that the adduct crystals can
be continuously and economically.obtained by cooling a
solution of bisphenol A in phenol using.a multi-chamber type

crystallization device having its inside divided into 3 or



solution of bisphenol A in phenol using a
mul ti-chanber type crystallization device having its
inside divided into 3 or 7 nore conpartnents by
partitions with at | east one of the conpartnents
equi pped with a cooler. The disclosure has thus been
conpleted on the basis of the findings. |[In one
aspect, there is provided a:process of producing
bi sphenol A conpri si ng: (1)7a step of producing a
phenolic sol ution containing bisphenol A by reacting
phenol with acetone, (2) a crystallization step of
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bi sphenol Ain a crystallization device an

comparitrient®eqlippedvittg cdorUThY disefitgéni ng adduct
crystals conprising phenol and bi sphenol A (3) a
hassghid- beqoi dospatati oh shep befs iseRar ald & e n@dduct
crystals fromthe fornmed slurry, and (4) a step of
pr doumiengsiect ptherois grobid widegspifienol fromthe
separ at ed adduct crystals, erein, in the
prodyging| bisakeonal sbepompa)stihg:fed sol ution of
bi spheriol A in phenol is cooled at the tenperatures
of @t IPedden wf strmskIding o mleemsd lie ysobont eh NEGgtaining

bi é?duci crystals, -(b) at least two crystallization
LSKReRes Ry nfeaet in@reenedoliny tespenatures are

pr gy, ded, and@&c) when the solid fraction of the
SI3¥Ryai§rXSF Bﬁzatlon step of cooling the cobtained

phenolic solution containing bisphenol A in a
crystallization device and continuously forﬁing a slurry
Containing adduct crystals comprising phencl and bisphenocl A,

(3} a solid—liguid Separation stép of separating the
adduct crystals from the formed slurry, and

(4) a step of producing bisphenol A by removing phenol
from the separated adduct crystals, |

wherein, in the crystallization step,

(a) the -fed solution of bispherol A in phenol is cooled
at the temperatures of at least two steps to form a slurry
containing adduct crystals,
| (b) at least two crystalliiatibn stages having
different_copling temperatures are provided, and

(c) when the solid_fraction of the slurgy is A [% by
weight] in the final crystallizafion stage prior to feeding
the slurry into said solid-liquid separation step and is B

[ by weight] in_the crystallization stage in which crystals



weight] in the final crystallization stage prior to
feeding the slurry into said solid-liquid separation
step and is B [%by weight] in the crystallization
stage in which crystals s are first formed, the val ue
of BIAis kept 0.7 or less. In another aspect, there
is provided a process of producing bisphenol A
conprising: (1) a step of producing a phenolic
sol ution containing bispheﬁol A by reacting pheno
with acetone, (2) a crystallization step of cooling
t he obtained phenolic solution containing bisphenol A
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renovi ng phenol fromthe separated adduct crystals,
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. a multi-chanber-type crystallization device having its

bisphenqd 8i brvd&garkipg3rbengdr witbnpactoes,s by
partitions with at | east one of the conpartnents
equifdpéd Sl XH &l g tekon . steme Encendiptiebbei ebtained

soJ ution. containing bi sphenol Ais fed into one
Phe%%%ﬁ%r?%%ﬁ 1PR Fﬂ%g€%9éP§IPF%QF?BﬁldéVP@e?rthe

cesPLOERS Pyt L AMCL SIS LS o odient Y
con§§¥H¥H£I§&§uct crystals comprising phenol and bisphenol A,

{3) a solid-liquid separation step of separating the
adduct crystais from the formed slurry, and

(4) a steg of producing bisphenol A by removing phenol
from the separated adduct crystals,

wherein the crystallization step is performed by using
a multi-chamber-type crystallization device having its
inside divided into 3 or more compartments by partitions
with at least onerof the compartments equipped with a cooler,
in which the phenolic solution containing bisphenol A is fed
into one compartment in the crystallization device, the
produced slurry of adduct crystals is sequentially
transported into each compartment, and then the teﬁperature
of the slurry in the following stage 1is controlled to be
lower than that in the previous étage to gradually cool the

slurry containing adduct crystals in at least one set of two

serial compartmeénts.



of the slurry in the following stage is controlled to
. be lower than that in the previous stage to gradually
cool the slurry containing adduct crystals in at
| east one set of two serial conpartnments. 9 BEST
MODE FOR CARRYI NG OUT THE | NVENTI ON Bi sphenol A can be
produced by the dehydration condensation reaction of
acetone with an excess anmoupt -of phenol in the
presence of acid catalysts. The nolar ratio of phenol
to acetone is usually in the range of 3 to 30, and
preferably.5 to 20. The reaction tenperature is
usually in the range of 40 to 120C, and preferably 50
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Any one of homogeneous acids and solid acids can be
-used as the acid catalyst, but are not limited thereto. 1In
view of low corrosiveness‘of devices and easiness in |
Sgparating the catalyst from the.reactIOn mixture, the solid
acid catalyst is preferable.

In a method in which a homogeneous acid is used as a
:catalyst,‘hydrochlorié acid, sulfuric acid and the like are
.generally used. Sulfuric acid which can be easily separated
is preferably used.

In a method in which a sclid acid is used as a catalyst[
a suifonic acid-type cation-exchange resin is generally used.
In order to improve the catalytic activity of a sulfonic
racid—type cation-exchange resin, a sulfonic acid-type
cation-exchange resin and a compound containing a thiol
‘group may coexist in the reaction system. As a method of

allowing a sulfonic acid-type cation-exchange resin and a

chpound'containing a thiol group to coexist, there can be



cation-exchange resin and a conpound containing a
thiol group may coexist in the reaction system As a
nmet hod of allowing a sulfonic acid-type
cation-exchange resin and a compound containing a
thiol group to coexist, there can be 10 nentioned a
nmet hod of ionically or covalently binding a part . of
the sulfonic acid groups ofga sulfonic acid-type
cation- exchange resin with a conpound containing a
thiol group [the way of fixing thiol], and a nethod
of feeding a conpound containing a thlol group, which
mentdonechét Medhnd & fchemical loond aivai entsiy floimiding a part
|d type cation-exchange resin, together wth raw
of MO0 IS4 ARG Pack s Miartica assidflane cation-
ac |d Eype catlon exchange resin [the way of adding
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phenol , wat ef produced during the
fixing thiol which does not need a step of recovering a
compound coritaining a thiol group is preferable. A method
of ionically binding a thiol compeound with a sulfonic acid-
type cation-exchange resin is moie preferable. A method of
donically binding a thiol compoundrwith 3 to 40% of a
sulfonic acid group is still preferable, and a method of
ionically binding a thiol compound with S to 30% of a

- sulfonic acid group is even still preferable.

The reaction mixture obtained as described above
‘usually includes, in addition to bisphénoi A, unreacted
acetone, unreacted phenol, water produced during the
reaction, and other side—products; The main component of
the side~prpducts is 2-(2- hydroxyphenyl 2-(4-
hydroxyphenyl)propane, and in additioﬁ, it includes
trisphenol, a poiyphenol compound, a chroman compdund,'

colored impurities and the like. The reaction mixture is



reacti on, and other side-products. The mai n conponent
of the side-products is 2-(2-hydroxyphenyl)-2-(4-
hydr oxyphenyl ) propane, and in addition, it includes
tri sphenol, a pol yphenol conmpound, a chroman conpound,
colored inpurities and the |like.. The reaction m xture
is. 11 separated fromcatal ysts. The separated
mxture is then cooled inja crystallization step, if
necessary, after renoving unreacted acetone and water
produced during the reaction and a part of phenol, to
forma slurry containing adduct crystals. In the
sepagEdess St raddici I bi Ihkeseakadedomdixig reo i st iden
present invention, the solution of bisphenol Ain
coolefbrdl a et tad 1d 2t amatslramd  Fomaresiaing afiteict
crystals is not particularly limted, provided that
remOtVHélgséWtqa&rfqu aretang e ot mer sugeshciuining the
acetone with an excess ampunt of phenol as descri bed
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mixture obtained by reacting acetone with an excess amount

of phenol as described above. However, the concentration of
bisphenol A is 10 to 50% by Weight; and preferably 15 to 45%
by weight. When the concentration of bisphenol A is less
than 10% by weight, the recovery rate of adduct crystéls
becomes low. When the concentration of bisphenol A is more
than 50% by weight, the-viséosity of the slurry becomes high,
so that the transportation of the slurry becomes diffiéult.
Raw materials for crystallization may include, in addition

to phenol and bisphenol A, 5% by weight or iess, preferably
3% by weight or less and ﬁofe preferably 1% by weight or

less of water, 3% by weight or less of acetone, and 20% by

weight or less, preferably 15% by weight or less and more

preferably 10% by weight or less of the side-products, which
are produced in the synthetic reaction of bisphenol A. The

temperature of a solution of bisphenol A in phenol fed into



3% by weight or less and nore preferably 1% by wei ght
or |less of water, 3% by weight or |ess of acetone,
and 20% by weight or less, preferably 15% by wei ght
or less and nore preferably 10% by wei ght or |ess of
the side-products, which are produced in the
synthetic reaction of bisphenol A The tenperature of
a solution of bisphenol A p phenol fed into 12 a
crystallization step is not particularly limted,
provided that the tenperature is higher than
tenperature Ts [C] which causes no precipitation of

a coyfdiet! Gt stepwevarot parthenkasky whsrktede provided
solution is fed at higher tenperatures than be
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inveBtAon, a solution of bisphencl A in phenol is
continuously fed and is then cooled at the temperatures of
at least two steps to forﬁ a slurry of adduct crystals. The
crystallization step may bé performed using a
crystallization device iﬁ which one vessel is divided into a
plurality of the.dompartments by means of partitioné, or a
device in which a plurality of crystallization devices is
linked to each other by piping. ‘In addition, the
crystallization étép,is performed so that the value of B/A
may be 0.7 or less when a solid fraction {weight of adduct
crystals / weight of the total slurr?) of the slﬁrry is A [%
by weight] in the final.crystallization stage prior to
transporting the slurry from a crystallization step into a
solid-liquid sepa:ation step and is B {% by weight] in a |
crystallization stage (a first stage} in which adduct

crystals are first formed. When the value of B/A exceeds



may be 0.7 or less when a solid fraction (weight of
adduct crystals / weight of the total slurry) of the
slurry is A[o by weight] in the
final.crystallization stage prior to transporting the
slurry froma crystallization step into a
solid-liquid separation step and is B [% by weight] in
a crystallization stage (f first stage) in which
adduct crystals are first formed. Wen the val ue of
B/ A exceeds 13 0.7, the-anounts of inpurities in
adduct crystals obtained fromthe fina
0.7,cryst alrduatsi of Stage heicone | aldmct terafore, obthei ned
hue of the crystals becones bad. In the case where
from Wédearfoumatl ofr yadedldti zertyisiral st qafeodeaethd M dhee first
‘ stage is too small, the efficiency of the device is
Theredwareed theThue, offhéhealawysdfall! Adcompreferdbl ¥ni nhkchease
range of 0.03 to 0.05, and nore preferably 0.05 to
wherg fhevagmgastAodnddBuarte crafstediseprmduard durs Hraetfinsst
such as a tenperature of adduct crystals and
staggodSetCratigns - ofthisi sffdmdlensy wift dihe atediderpiT i tdvesred.
in raw materials for crystallization. But, in many
Thuse 5 £B8 VEhB&eOf aBY Br 4 Serr@ferald vt dimpdihat weeden qthed. 03 to

0 05fi rst, stage rm¥ be %enerally determ ned by ot her
- 0opr BEEsTPRE PrecesrEIvALC&BditeglOy 4-i nVaiaer Roasét Bt Ree

_afferg%gge}%gva/A valfuettoo t he _bovear%n es, the;f val ue d%{uct
| ni’ par-8FEd T BY “CASp o dfePy LEBRELGTNTy GThé
ceyeEETRERAHUL AL BRRHSL R RSBt iyt
impukﬂ%?@EiQH bewl RaPERYLYE %%§0c§ystallization. But, in
many cases, these factors except the temperature in the
first stage may be generally determined by other.processing
factors. Accordingly, in order to set the range of B/A
value to the above ranges, the value of B is manipulated by
appropriately controlling the temperature of adduct crystalé
in the first stage to be within the above range.

An object of the preseﬁt.invention is to provide also a
method iﬁ which the crystallizatioﬁ.step is performed by
using a multi-chamber type crystallizétion device having its
inside divided into é'or more compartments by ﬁartitions
with at least one of the compartments equipped Qith a cooler,
in which the phenolic solution containing bisphenol A is fed
~ into one compartment in the crystallization device, the-

_produced slurry of adduct crystals is seqﬁentially |

transported into each'compaftment, and then the temperature



met hod in which the crystallization step is perforned
by wusing a multi-chanber type crystallization device
having its inside divided into 3 or nore conpartnents
by partitions with at | east one of the conpartnents
equi pped with a cooler, in which the phenolic
sol ution containing bisphenol Ais fed into one
conpartnent in the crystal{jzation device, the
produced slurry of adduct crystals is sequentially
transported into each conpartment, and then the
tenperature 14 of the slurry in the follow ng stage
of tRes sdowtwoliredhreo fisd Ldvower stteare tvheet damttiel pvdevicouse
stage to. gradually cool the slurry containing adduct
1‘3"‘“:-‘& & §hia?¥ i s tPreid st sdfagendo gnmduridys cool the
npartnents In the multi-chanber type
: Slur&ﬁy%&ltlall?dﬂgo@ddjé\ﬂtc@r&tsﬁéllsp&rnt iali dreasdr o @Adedf two
with an inlet port. The slurry-is transported into a
.Cont&BHﬁHPtﬁ@ﬁpaéﬁﬁﬁﬁéxhext stage through the inlet port.

_ unnecessary to use a in_ the

tr %s ?gﬂ%}% %a?ﬂ%rsFMP?yCBEFR%%ﬁléﬁyéPﬁlﬁ?fé??onthe
: .ank so that a uct stals are not crushed by a
per 4 F8REsoR epling I e SmsiE o rine dRgCapk:d 1o

tranBRAAVERIints ST o MR e el pRRES Sha, e The

crystal s

1nleBuﬁoH§'ngA@b%§&ﬂp£E%angt'Egﬁﬁgﬁééggsgg ggrugg arpump in

conpared w t own Te u3|ng

the ﬂyhhgp&agelehy%tfa%bzgtllue&l el&%eeﬁh%r%f{%%&atlon
conpartments of ti-
tanks, so that adduct crystals are not crushed by a
transport-pump. Thus, the amount of fine crystals produced
is smalli. Further, it is possible to prdduce adduct
o cryétals having high purity and an excellent hue using a
simple and inexpensive device, as.compared with the known
. method using a series of multi-stage crystallization tanks.
The number of compartments of the multi~chamber type
crystallization device is not particulafly limited, provided
-that the.number of compartments is 3 or more. The number of
compartments is preferably 3 to 50, and more prefefabiy 7 to
40. When the number of compartments is less than 3, the
purity and hue of crystals are insufficient. 1In the case
where the nﬁmber of compartments:is more than 50, further
improvement of the purity and the hﬁe is not be expected.

The multi-chamber type crystallization device has at least

one cooler. Each compartment is not necessarily equipped



crystallization device is not particularly limted,
provi ded that the nunber of conpartnents is 3 or
nore. The nunber of conpartnents is preferably 3 to
50, and nore preferably 7 to 40. \Wen the nunber of
conpartnments is less than 3, the purity and hue of
crystals are insufficient. In the case where the
nunber of conpartments is ggre t han 50, further
I nprovenent of the purity d the hue is not be
expected. The nulti-chanber type crystallization
devi ce has at |east one cooler. Each conpartnent is
withnet ceedessar irty iequopeed rlproficlag £eQl erovilded & cooler
however preferable to provide a cooler to each ‘
to eaahpardrpErtisimces i HIReisee €0fd redntofol her devd ceevice
tenperature is possible. A slurry of adduct crystals
- tempiesatgirad uad Iposcidiled t A aldesiy ed tekjperature tusisnd s
the cooler. The cooled slurry is then discharged from
graduad lyuladolethrtivera degierest ystnghd i aztatn o nishievd cthe kasdiler.
conpartnent may be equi pped with a stirrer for the
The sp@rl@td G usTrymdd idqiarhelisiairanged fddudthe myslt@l -schadgoer
cool er, a cool er which uses cooling plates capable
tYPeoFrYﬂﬁﬁkLﬁfﬁi%ﬂﬂMQQﬂ}Qﬁxhun1|s pref er abl e.
Partitions, which divide the inside of a
criRER ??%B?Flaﬁea*évliﬂ@é Pat 88 1iPpRdr Wi fhyaoptirrer for the

. art nts al sq function as coolin plates. In
promgRABRG P T dYing Wardiet FORE e og IR A2 s

artltlon do _nat .necessarily function as a cooler
COOlgnd a C@r??tral"‘ihllfgt |u5r‘?sd§\?°clelqgn R(/:itﬁtﬁ? £aRak

-flowPﬁ&tht 8%§ing medium is preferable. Partitions, which
divide the inside of a crystallization devicé into a
plurality of compartments, may also function as cooling
plates. 1In case of using partitions as cooling plates, all
partitions do not necessarily function as a cooler, and a
crystallization device in which a part of partltions
opticnally have a cooling functlon, may be used. The inner
wall of the crystallization device may function as a cooler
by the circulation of a:cooling medium in a jacket provided
in crystallization device. The jacket may be use in
combination with other coolers. 1In addition, it is possible
to use a method comprising discharging a part of a slurry
from at least one compartment in é crystallization dévice
provided with a cooler in the outside thereof and cooling
the discharged slurry in the cooler and then recycling the

cooled slurry to the same compartment or the_compartmeht'of



optionally have a cooling function, nmay be used. The
inner wall of the crystallization device may function
as a cooler by the circulation of a cooling nediumin
a jacket provided in crystallization device. The

j acket may be use in conbination with other coolers.
In addition, it is possible to use a nethod

conpri sing discharging a pfrt of a slurry from at

| east one conpartment i'n a érystallization devi ce
provided with a cooler in the outside thereof and.
cooling the discharged slurry in the cooler and then

the mecycldtagyd.heHoreoked shdery the tLhgusdme rgewpakt ARt
or the conpartnment of 16 the next stage. However,

crusdient éyt ke radgycte ter.y Stralthar®@a s ras hed- by ray R, tiet C.
in the case of carrying out the recycling step, a
recymdtimgd aisimg d e tadloel eigiard ithonsbase peodi g ates
or a nmethod using a jacket as a cooler is preferable. .
~ coolgingc @ laddsc torc ray steddhechandingy i gfeqiwrt tas andccarter is
excel | ent hue can be obtai ned by using the
prefgyabtilechanber type crystal lization device of the
present invention, as conpared with the known nethod
of SERG8t afdet ngrus el &t herinef hbgbphendtyAand phenol
ing a series of nmulti-stage crystallization tanks,
exce.r“@ end HESsCBiRe Peo obteiBsse ivha!ls itehpdcamld idichreahsice
£ bet ween .t he cqol i surface of a cooler and the
.ypesFEVrs)?ra& 1zakder 5%9@% STpidsemrasentnd rvant ion, as

compgge a%&%%h%hgsk%%%nc%%khg%:%¥f5¥¥%té§yy¥¥ﬁ?jQM;giution

of bisphenol A in phenol using a series of multi-stage
crystallization tanks, it is possible to increase the
temperature difference between the.cooling surface of a
-cooler and the slurry of adduct crystals present in" the same
compartment as the cooling'surface, compared with
temperature difference in' the known process. In addition,
one of the features.of the present invention is that it is
possible to reduce Heat transfer areas of a cooler. For
example, PCT Japenese Translation Patent Publication
NO.2003—528840 discloses that the temperature difference is
preferably ih the range of 2 to 6 [K]. However, the
temperature differenee in crystallization devices according
to the present invention is 15 °C or less, and preferably
10 °C or less. When the temperature difference between a
cooling surface of a cooler and the slurfy of adduct

crystals present in the same compartment as the cooling



tenperature difference in the known process. In
addition, one of the features of the present
invention is that it is possible to reduce heat
transfer areas of a cooler. For exanple, PCT Japanese
Transl ati on Patent Publication NO 2003-528840
di scl oses that the tenperature difference is
preferably in the range of 2106 [K] . However, the
tenperature difference in %rystallization devi ces
according to the present invention is 15 C or |ess,
and preferably 10 C or | ess. Wen the tenperature
sur fide dreeide hetmderssg  icoald np sl lac et ofprodiosd erddngt:
the slurry of adduct crystals present in the sane
crysderimamianemy dsi gthewoid] v ngarl x cirfeacke s, 15@dra |sss] 1
it is possible to produce adduct crystals having high
amoynfr iafy fige exasitladm. hde, addd taospulit isnmdarftf ichlfi nhat
crystals. In addition, it is difficult that adduct '
addU@rteransstaéﬁw@délet@ tire tdooldang iy famefadder eHeire, t e the
case where the cooler is a cooler which allows a
case sherRy thtedaphato 9 gw adsdrad whidde aldms & e loing
t he coal.ing surface may be considered to be
medlélﬂ“b&oaﬁtluom |t§letrr?ér§ar¥é1@astel&n%atd¥rq i A iGRP HeW um
f ch_is flomedlgp the co The net d of feeding a
surfggs) PRy REdFomsiEstsd (5% eecFUbS&@cB\E e e as

that;ggggﬁat%%%&q#%ge%f efce bg¥m§gdﬁ%t P&%{Ingt surf ace o;
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provided that the temperature difference between the cooling
surface of a cooler and the slurry of adduct crystals
present in the same compartment as the cooling surface is
within the above range. The cooling medium may be
separately fed into a cooler of each compartment, or the
cooling medium may be fed in single operation into one
cooler and then the used cooling medium may be fed into
another cooler. The preferable embodiment is a method in
which at least a part of the cooling medium ié used
countercurreﬁtly‘with respect to the flow of the slurry of
adduct crystals. As such method, there can be mentioned,
for example, a method comprising: |

when feeding the slurry of adduct crystals into'fhe

first compaftment and sequentially transporting the produced

slurry of adduct crystals into each compartment until the

slurry reaches the final compartment while gradually cooling,



separately fed into a cooler of each conpartnent, or
“the cooling nediummy be fed in single operation
into one cooler and then the used cooling medi um nmay
be fed into . another cooler. The preferabl e enbodi nent
is a method in which at |least a part of the cooling
mediumis used countercurrently with respect to the
flow of the slurry of addyct crystals. As. such
nmet hod, there can be nenti'dhed, for exanple, a nethod
conprising: when feeding the slurry of adduct crystals
into the first conpartnent and sequentially
feedlihgnapesbingqgt hedpuadueed thburbylel addualieer Wst ahs
into each conpartment until the slurry reaches the
finafi aahpeofpantmant whiche dgcatugllivigcaal ithgre¥d onf,eedi ng
a cooling nediuminto the cooler provided in the
sequéhhabltgnmpaanspottand thencdoddhar giedd unt itlter ef comler
- sequentially transporting the cooling nediuminto a
of egobl eompetteaach dompaet pepbsitet bé reppdsnt eéodithectfilow of
to the flow of the slurry of adduct crystals, using
the sherryvanfpedtudtcoslysitglsnredsamgi thehd revsbertefl rheling
: first conpartnment where the slurry is fed, and
medllﬂmnanl yhdi sehdrgi A the Giedtcoompag tmeadi Wherenthase
performng this nethod, it is not necessary _to use
Slurﬁydé§|E%dfoﬁngeﬁéﬂa@éwydééﬁbﬁ69ﬂﬂﬁgt@ﬁeusﬁénﬁép fife
of the cooling_ medi um it is econgm cal, The

mediggo| iy R SR U TS HHb a1 G BTG PP t 66, LBUESES f or
nece%iag? £ mgger ggl%gu%oussg£2¥g%g?yg£%n%EOEQH%%|%ge
femperature of the cooling medium, ahd it is economical.
.The cooling medium is not particularly limited, but is for
example, water, an aqueous ethylene glycol solution, an

. aqueous propylene glycol solution, an aqueous phenolic
solution or the like can be used.

In the method using a multi-chamber typé
crystallization device for producing bisphenol A of the
present invention, in the case where it is necessary to
stably perform crystallization operation for a longer term,
the places where the cooling surface of a cooler comes into
gqntact with a slurry of adduct cryétals may be equipped
‘with a device preventing adduct crystals from adhering to
‘the surface. As a method using a device which prevent
adduct crystals from adhefing to the surface, there can be
mentioned a method of forming the flow of slurry on the

surface of cooling plates and a method of providing a device



aqueous propyl ene glycol solution, an aqueous phenolic
solution or the Iike can be used. In the nethod using
a multi-chanber type «crystallization device for
produci ng bi sphenol A of the present invention, in
the case where it is necessary to stably perform
crystallization operation for a longer term the
pl aces where . the cooling s §face of a cool er cones
into contact with a slurrg of adduct crystals may be
equi pped wth a device preventing adduct crystals.
fromadhering to the surface. As a nethod using a
courdsan -cer ats i tpirey eviti 1 eaddcitn e rigstcal orfyaero adher ittgs t o
~the surface, there can be nentioned a nethod of
coo ¥igram suy fishee fdow afocdlleur,r ya sord itdvel o st fiac @rofPaaolt ngp
pl ates and a nethod of providing a device 19
- 6, 0%budhtZerand aifs Fattantg Nehi [ 68487 i ntespearitiactlywi t Bs the
the cooling surface of a cooler, as disclosed in US
follpatigrt mad-hagl, 09010 7 aanpd eUS terentcaio beb ey, i42:d a
respectively. As the follow ng nethod, for exanple,
methogs i eggi heqrditidomdd tes mettodf umsdrisiningodls mprtitions
. plates also functioning as partitions _which allows a
whichy Ly srédicen i aedioieda pearfd oxadaige@rs mrranged
I.I.i zat.ion device and the surface

in PRl ity pIGvEL Al st A e e % OF
coo R ket 15" 562580 Bt R i st B
. disc?%%%%ﬁh&iﬁggégt%%%i 89ng§%%ﬁb§¥Fa%999% %%%g%% No.
4,486,395. In addition, a "Cooling Disc Crystallizer™”
available from GMF GOUDA can be suitably used. In the case
of using the device counter-~transporting while coming inté
contact with the cobling surface, the frequency of bringing
the cooling surface into contacf with a device preventing
adduct crystals from adhering to the surface is set to.O.l
to 30 times per minute, and preferably 0.5 to 15 times per
minute. When thé frequency is less than 0.1 times per
minute, the effect of a device preventing adduct crystals
from adhering to the surface is inéufficient, while when the
fréquency is more than_ﬁO times per minute, the power
rééuired to scrape the adhered crystals off becomes large.
;The multi-chamber type crystallization device can also
be suitably used in the process of producing according to
the présent ihVention-wherein a solution of bisphenol A in

" phenol is cooled at the temperatures of at least two steps



of using the device counter-transporting while com ng
into contact with the cooling surface, the frequency
of bringing the cooling surface into contact with a
devi ce preventing adduct crystals fromadhering to
the surface is set to 0.1 to 30 tines per mnute, and
preferably 0.5 to 15 tines per mnute. Wen the
frequency is less than 0.1 éines per mnute, the
effect of a device prevent% g adduct crystals from
adhering to the surface is insufficient, while when
the frequency is nore than 30 tines per mnute, the

to faowera siequiyr edriteistimpedde-adherad 1,y st stoffeast
becones |arge. The nmulti-chanber type crystallization
two devistelddnaglien diteadgas thadlinhgisEc figrdifte qameassfes
' produci ng according to the present invention wherein
from esglhutdtdwe rofarde splenialedy iand piienodalive adoIBR@ dts tthe? or
tenperatures of at least two steps 20 to forma
lesssipary thentsailiidn g radduicin erfy dtted sslutrirey dits 12Zealt byt wo
. crystallization stages having different tenperatures
welghtdmisdadheotfhae lace yirtod ldedi t ianmd stthaarey gini@roft B/ A i s
0.7 or less when the solid fraction of the slurry is
trangppgting wWlkegBl Oy tHE S igndo lddrdiaiidz seiner adtiage step

and prigr to transEPrthg the slurry into a solid-liquid
- d&phr i B WedFhtdnd Y 8 (WS- addilgRgiom stiswe in which
rystallization stage, in_which crystals are_first
CEYSERed el ALE RS "PA8B0 1 nEPNNLF . EASRbeFhet PRATI-Chamber
crpel TR OB O 6o be e oAy OT 1t
-stag@e%gs%ﬁgyfﬁﬂal stage, but it is not always necessary to
" do so. When a solid fraction of the slurry is C (% by
. welght] in éach crystallization stage and compartment, from
the first stage to the stage having the value of C/A of at
least 0.3, preferably‘at least 0.5 and more preferably ét
-least 0.7, such stages may be performed by the multi-chamber
type crystallization device. By using the multi-chamber
type cryStallization device from the first stage to the
stage having the value of C/A of at least 0.3, the precise
.contrdl of a temperature according to a growth process of
crystals grthh becomes. easier to obtain adduct crystals
having.excellent purity and an excellent hue. 1In .addition,
the formation of fine crYstéls is prevented. 1In ﬁhis case,
the value of B.is the solid fraction of the compartmeht, in
which crystals' are first formed, in the'multi~chamber type

crystallization tank. The relation between B and C is B < C.



do so. Wien a solid fraction of the slurry is CJ[o by
wei ght] in each crystallization stage and conpartnent,
from the first stage to the stage having the val ue of
C/A of at least 0.3, preferably at |east 0.5 and nore
preferably at least 0.7, such stages may be perforned
by the nmul ti-chanber type crystallization device. By
usi ng the multi-chanber é?e crystallization device
fromthe first stage to th stage having the val ue of
C/ A of at least 0.3, the precise control of a
tenperature according to a growth process of crystals

The HOth I8 GURR BaSE &ind 0C ObS 3idt gsdductceT St @l Simited
- having excellent purity and an excell ent hue. _

excdpgt adit in@mtidihed fasamed | oMotk vhirne weleys cs iiss

prevented. In this case, the value of Bis the solid

prefemadtliyord .Of dhé exwmaid mste pirfe fOMHISTy oF ySted Sl ed,

- first formed, in the nulti-chanber type

adducrty stratd tiazat |l~mvztramklr11cjlﬁmr rped it yo re e thvetetne 1B gl Gr e
B<C 21 The relation between B and C is not

obtajamed.cularly limted except that mentioned above.
However, when B/Cis preferably 0.7 or less and nore
pr§$@rb©m99985u@€ Hésserenddubeteeygst he bavirmgehi ghier

purity and better hue can be obtained. The
addUFénﬁérYétt@r & BireFENdnde HetansaT ite aIVEta lesl zt i ety es
stals present in twy serial crystallization stages

or C8P%@5 PFﬁeﬁ@sH??ﬁﬁ?ﬁQk%ﬂ#&clee é?sﬁes§tl§ﬂ|PFeferably

go 8C till f bl
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temperature difference is within the above range, the purity
and the hue can become better. In particular, in an‘initial
.crystallization-stage or compartment having a value of C/A
of less than 0.4, it is particularly preferable to maintain
'.the temperature difference 10°C or less.

On the other hand, as the temperature difference is:
smaller, the purity and the hue of crystals are improved,
but the number of crystallization stages and.compartments
however becomes large, s0 that the process becomes complex.
For more‘economical performances, while the temperature
difference in an initial crystallization etage or
compatrtment is mainteined within the above range, two serial
crystallization devices or compartments in which the
temperature difference AT between the slurries of a previous
crystallizationrstage or compartment and a following

crystallization stage or compartment exceeds 10°C may be



tenperature difference is within the above range, the,
purity and the hue can beconme better. In particular,
inan initial crystallization stage or conpartnent
having a value of C A of less than 0.4, it is
particularly preferable to maintain the tenperature
di fference 10C or less. On the other hand, as the
tenperature difference is _smaller, the purity and the
hue of crystals are inproé%ﬁ, but the nunber of
crystallization stages and conpartnents however
becones |l arge, so that the process becones conpl ex.

preskaft EﬁrQh@C@&gﬁkééﬂi@%&ﬁ@hﬁgﬁ%%%goWhHo%p%Q%ment wherein
tenperature ifference in an initial crystallization

the $hage OfF CYANREr DMENbLri SMolel, NhaicFed aw1khion st be abeve and -
range, two serial crystallization devices or

morecprpdetaRils 0i.7 wii ebrehe Byeppesat uteidi phesepte AF
between the slurries of a previous crystallization

simpdtidgetoe coypapfldenttand atkel Wowhogt erfyfdtatlinzateorre
stage or conpartnment exceeds 10C may be 22 present in

damagheter $beabliridi endsthgehue odnpadiureEnicrwséndisn  t he
value of CJAis 0.4 or nore, preferably 0.5 or nore,
andl aastiet poref eiabiy Degsromoreet Byf t s, s¢xiak

ossible to simplify the crystallization step w thout

'crysgﬁiﬂpéﬁtﬁ@nséweg@s ganagBrestRRateur ity iandecksshuy dhat
adduct crystals. In addition, in at |east one set of

the tggrseprfure efyshsl Flegtvornstigedodiowdrpastant 45 it
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However, in a part of the crystallization stages or
compartments, the temperatures ‘in the previous stage and tﬁe
following stage may be identical or the temperature in thé
feollowing stage may be higherrby 5°C or less than that in
the previous stage. |

In any method used in the present invention, the total
residence time of the slurry of adduct crystals is 0.5 to 8
hours, pfefefably 1 to 4 hours, and.more preferably 1 to 3
hours. In the case where the residence time is less than
0.5 hour, the purity and the hue of crystals are
insufficient, while in the case of more than 8 hours, the
purity and the hue are also not substantially improved. The
temperature of the slurry of‘adduct crystals in the final
'compartment is not particularly limited, but is usually 40
to 70°C. The concentration of the slurry of adduct crystals

is not particularly limited, provided that the concentration



controlled to be lower than that in the previous
stage. However, in a part of the crystallization
stages or conpartnents, the tenperatures in the
previ ous stage and the follow ng stage may be
identical or the tenperature in the follow ng stage
may be higher by 5C or less than that in the previous
stage. In any nethod used in the present invention,
the total residence time o the slurry of adduct
crystals is 0.5 to 8 hours, preferably 1 to 4 hours,
and nore preferably 1 to 3 hours. In the case where
is ohBe dapsidenes tHirm dpot eSSy tIAD s DB oM , adBEcPUEL Y tals.
and the hue of crystals are insufficient, while in '
The tbaceaseadhiofdbe than s1&iheurs, thie ripwn tempRdtiket is
hue are al so not substantially inproved. The
usuaf égpevatur €06f biyheesktr yanef paddueiapdrysnalks st e
final conpartnment is not particularly limted, but is
weighsually 40 to 70C. The concentration of the slurry of
adduct crystals 1is not particularly Iimted, provided
t Hate thsiconcehtaddion 28ystslendlsapabyedofrom the final
transporting the slurry of adduct crystals. The
crystahéérarachoataget he dSledr iy tion at Ise Hidnali quérpsetreeatt ion
is wusually 10 to 60% by wei ght and preferably 10 to
stepsho, by seepghtedThEtSl addycef cadebtetl scepst al other
. discharged fromthe final crystallization stage is
liquepg NRIGUY i o i fUCkephYatabh akecpasepevith

ASfpar ted, intqQ adduct cr%§tals and a_not her
phenol, etc. in order to remove a mother-liqguor adhered

thereto. The adduct crystals obtained by the process of
preoducing according to Fhe present invention havé high
purity and an excellent hue in theméelves, have a small
amount of fine crystals and are obtained as large crystals,
so that Solid—liquid separation and washing are easy.
Bisphenol A is recovered by removing phenol from the adduct
crystals ;btained from the solid-liquid separation and A
washing p&ocesses. Since the adduct crystals have high
purity and an excellent hue, bisphenol A obtained by the
process.of‘the present invention has high purity and a good

hue and is suitable for raw materials of polymers such as

aromatic polycafbonate.

EXAMPLES -
The present invention will be described below with

reference to the following examples. In addition, the hue



l'iquor. Moreover, the adduct crystals are washed with
phenol, etc. in order to renove a nother-1iquor
adhered thereto. The adduct crystals obtained by the
process of producing according to the present
i nvention have high purity and an excellent hue in
t hensel ves, have a small anount of fine crystals and
are obtained as large crystals, so that solid-liquid
separation and washing are2®asy. Bisphenol Ais
recovered by renoving phenol fromthe adduct crystals
bbtai ned fromthe solid-liquid separation and washing
of aB S i th Y | j I
E e o R A B
30 gPbecasisuel (hesR=Asent iFvent i Haginkigh U6 A% A

good hue and’is suitable for raw naterials of

the pBEYIBESCSUGR AD0 FOMRL iaC RAMNGHDOMINR t XAMA ESen
The present invention will be described below with

conveetengnchet achiRercal Lowordexamies the ddild OF At by
hue 24 of adduct crystals was determ ned by

a cafhbreugbhy cdirseolcvinsg rudeg droaddiet abkystansd BB&n
m of ethanol and neasuring the absorbance at 420 nm

APHApgtandpedt sophdtiomet efhandatbheaf eddwettingsthes having
measured absorbance into the value of APHA by a

a pagbltbeasien odr v&0comsprudesd teomceheudbsedbandcd dhe
an APHA standard solution. The rate of adduct _

amouit yaf afsYRAFilAgPagspast Lareusghze 6fie¥ye0hpmioy kesspgasng

. calculated with the . »

size of 100 pm. The hue of bisphenol A was determined by

comparing it with that of the APHA standard solution by

~visual inspection.

[Example 1]

A crystallization device, in which two crystallization
 tanks equipped with a stirrer having draft tubes therein
were connected in series, was used. Phenolic solutions
containing 35% by weight of bisphenol A and 5% by weight of
" the side—products'of bisphenocl A were continuously fed into
the crystallization device at 90°C so that the residence
time in each crystallization tank might be one hour. The
fed solutions were cooled so that the temperatures of
slurries of adduct crystals in the crystallization tank in
the first stage and the temperatures of the crystallization
tank in the second stage might be 72°C and 50°C, respectively.

When the device was stabilized, the slurries of adduct

crystals in each stage were collected to measure the solid



anmount of crystals passing through a sieve having an
openi ng size of 100 pm The hue of bisphenol A was
determined by conparing it with that of the APHA
standard solution by visual inspection. [Exanple 1] A
crystallization device, in which two crystallization
tanks equi pped with a stirrer having draft tubes
therein were connected in series, was used. Phenolic
solutions containing 3596%@ wei ght of bi sphenol A and
5% by weight of the side-products of bisphenol A were
continuously fed into the crystallization device at

frac#A6nsQ that at hesties) deReesoliABrAce86A B in the first

. crystallization tank m ght be one hour. The fed

stageolauld ens: werle cgaledise Bhah the RMReIAiw:ee Vere 273
slurries of adduct crystals in the crystallization

by wedgkti and He % bystvedighge akdpdhe ivpSr alnd ehcofvaile of
crystallization tank in the second stage m ght be 72C

B/A amd H0CGA4.respestidveiyn, Whenrtbe devifFtRewasystals having
stabilized, the slurries of adduct crystals in each

a pagtagédewsieccolfl 0edmt ormdasigr ent idesalrydta31lization
fractions. As a result, the solid fraction Bin the

tankf ipsthessggendnstiehe welsi d8Rr byt WerigBti.n The skeond of
stage were 27% by wei ght and 42% by wei ght,

addugtspeystadpy digr@argedvirea Ghe Braswadl@zefiopntank in
additi,on, the rate of fine crystals having a particle

the spoangs siggenmvas FeRSTifugRe épy@&pmezaﬁrdﬁtatl&nvanrﬂn the

he second. st age s 18% by wei ght. The slurry of
crys%a?s were t%engwa%%ed wf%hyphen 1. These addgct

crystals had an APHA color of 9. Bisphenol A was obtained
by removing phenol from the adduct crystals. The obtained
bisphenol A had a good hue with an APHA color of 15.
{Example 2]

The same procedure was repeated in the same manner as

in Example 1 except that the temperature of the

crystallization tank in the first stage was 76°C. At this
time, the value of B was 21% by weight and the value of B/A
was 0.50. The rate of fine crystals having a particle size
of 100um or less in adduct crystals obtained from the
crystallization tank in the second stage was 15% by weight.

The obtained crystals had an APHA color of 7.

. {Comparative example 1]

The same procedure was répeated in the same manner as
in Example 1 except that the temperature of the

crystallization tank in the first stage was 63°C. At this



adduct crystals discharged fromthe crystallization
tank in the second stage was centrifuged to recover
crystals and the crystals were then washed with
phenol . These adduct crystals had an APHA col or of 9.
Bi sphenol - A was obtai ned by renoving phenol fromthe
adduct crystals. The obtai ned bisphenol A had a good
hue with an APHA col or of 15. [Exanple 2] The sane
procedure was repeated in 4he same nmanner as .in
Exanpl e | except that the tenperature of the
crystallization tank in the first stage was 76C. At

timet hithe taTRe bRepvVabde 3@k BWamidh% ndvehahtyaand birer/a
value of B/A was 0.50. The rate of fine crystals

was lavieng ahparétel €f sfzee OFyE0ANME0Rale8§ &Npadduele size
crystals obtained fromthe crystallization tank in

of llpuss econdsst dageaddactS%riyy tetisghbbtaifiee dbbai ned

, crystals had an APHA color of 7. [Conparative exanple

crysthllieasdre progedur €hwasecepentset gen whBe23ame ynaerieht .

as in Exanple 1 except that the tenperature of the

The ebystialld zavistalsahkdi ant BEHA cstlost adge lias BRBE. At

~ this 26 time, the value of B was 36% by.- wei ght and

bisphgaodaPuebdhiBEA byasedogdngTpbenatle fobmf the edysicsl s
having a particle size of 100mor |ess in adduct

CTYSERy§t gﬁé gbbaPhedafnenrihbuec mighalni 28HRoROL Rk oifn 35 -
th se?ond stage was 27% by wei ght. The obt ai ned

[Exagplet s had an APHA col or of 17. The

A crystallization device, in which 5 partitions having
~an inlet port for transporting_the slurry weré introduced in
paﬁallel with each other at same intervals into a horizontal
cylindrical-type vessel to divide the vessel into 6
.cylindrical compartments having a same volume, each
compartment being equipped with a jacket capable of flowing
water as a cooler, was uséd. In order to stir the inside of
each compértment, a shaft was provided on the central axis
of the cylindrical veésel and the shaft was then equipped
with an agitator blade to stir at 10 rpm. Water for cooling

the slurry was fed into each jacket. Then, phenolic

~ solutions containing 35% by weight of bisphenocl A and 5% by

weight of the side—products of bisphenol A were continuously
fed at 85°C into a compartment in the last end of this
crystallization device. The produced adduct crystals were
sequentially transported into the following compartments and

then were discharged from the Compartment in the last end



bi sphenol A obtained by renoving phenol fromthe
adduct crystals had a high value of hue with an APHA
color of 35. [Exanple 3] A crystallization device, in
which 5 partitions having an inlet port for
transporting the slurry were introduced in parall el
with each other at sane intervals into a horizontal
cylindrical -type vessel to ivide the vessel into 6
cylindri-cal conpartnents ha ing a same vol unme, each
conpartnment bei ng equi pped with a jacket capable of
flowng water as a cooler, was used. In order to stir
(thd hieinalsicenyefr treanh cohpard e r & isdwfdo viastprind ded
on the central axis of the cylindrical vessel and the
resishafde Wasnd hien aequiyeyted 1 wadthi can degiiteat ari ditade: t20 hours.
stir at 10 rpm Water for cooling the slurry was fed

The | trampeszcthiyjesc ket .adfher, @hertollic irsaladh enrsnsorttent ngere

35% by wei ght of bisphenol A and 5% by weight of the
81, side-prodifot Sofarsl SEtEndirom Wbee upshirernoasty, fed at

85C into a conpartnent in the last end of this

espagtsivg |y zafhentgappeaturhe prodibeegoadduet wetyst abs the

were se uentlally transported into the foll ow ng

inledoffardafhtcomied tmepdn waiee i s ciar feld f6r10m5t3heand 45°C
artnment in the last end 27 _ (the fin
frO%?}R;%a Toidte fGTdediideso « Rae Fﬁ@perégpa@nce

dif e)é ?h& ZZ}&:}?}E} devi.c aéiesgq gi’@ﬁ squrry was
5°C. upe %é;ﬁegltd V@lrcee v?a:lls s7t7&b17§iz g, : él?e asf‘Puerof cfuJ:: oangiéuc
crystals was collected to measure the solid fraction. As a
result, the solid fraction B in the first compartment was
11% by weight, the solid fraction A in the 6-th compartment
which was the final compartment was 42% by weight and the
value of B/A was 0.26. The rate of fine crystals having a
particle size of 100 pm or less in the 6-th compartment was
5% by weight. Moreéver, the crystals were recovered by
‘centrifuging the slurrf of adduct crystals discharged from
the finél compartment, and then were washed with phencol.
These :¢rystals had an APHA color of 2. 'In this state, the

! operation was continued_for 100 hours, there was however no
change in the hue of crystalg and the rate of fine crystals
having a partiéle size of 100 pm or less. The increase in
the slurry témperature in the final compartment which was
-ébserVed-in thercase whe;e crystals were adhered to a

cooling surface was also not observed.

i,
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respectively. The tenperatures of the cooling water in
the inlet of each conpartnent were 76,, 72, 67, 61,
53 and 45C fromthe upstream side, respectively. The
tenperature difference between the cooling surface
and the slurry was 5C. When the device was
stabilized, the slurry of adduct crystals was
collected to neasure the sobgd fraction. As a result,
the solid fraction Bin the first conpartnment was 11%
by weight, the solid fraction Ain the 6-th
(of0) rtnment which was the final conpartnment was 42%-
[EXgmink® ght and the value of B/A was 0.26. The rate of
- fineg_crystals having a particle size of 100 gm or

| essTENSERE BrOfFsisamtafefienRad edsdgbyheisgime manner as
. Noregver,., the crystals re-recovered b centrifuging
in RS 3 BRI et o YRS 1S AR TG ¢herdduct

compartment, and then were washed wi th phenol .

t

er s R i R e U o o 1o S0 g lgs Same
ati ; ti f 100 h

teidlfurdl® o R AL A SR RIS dfce oot 72,

a _particle.si

| £ |s_ havi
6051 BRArEy kot FRbfailide AT SBRITRIHAS  HRe

o . i nal ‘ .
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3g8°coekbRupytiass ﬁ@éeab%osﬁﬁ%rgbs?%gﬁggté%el@Eéﬂﬁpkﬁe4]

~ The same procedure was repeatéd | ame “manner as

temb?gﬁk?ﬁﬁ'@i@ﬂ@@éﬁ@é‘HE%weéMﬂdd%ﬂﬁﬁatéﬂg¥gégé”§ﬁﬁcglurries
aaduc
became 12°C by means of controlling the area of cooling

surface in each compartment. When the crystallization

device was stabilized, the obtained crystals had an APHA

color of 5 and the rate of fine crystals having a particle
size of 100 pum or less was 11 percent. In this state, the
operation was continued for 100 hours, and as a result, the
temperature of slurry in the final compartment was 51°C.
[Example 5] |

The same solution of bisphenol A in phenol as in
Example 1 was fed at 90°C into the multi-chamber type
crystallization device used in Example 3 so that the
residence time might be one hour. .The temperatures of the
slurry of adduct crystals in each compartment were set to 83,
82, 80, 78, 75 and 72°C from the upstream side, respectively.

At this time, each temperature difference*between cooling

surfaces and the slurries became 5°C. In addition, the



T

APHA
- slurgvdipfhpgoe

crystals in each conpartnment were maintai ned as the
sane tenperatures described in Exanple 3 which were
81, 77, 72, 66, 58 and 50C, the tenperatures of
cooling water in the inlet of each conpartnent were
set to 69, 65, 60, 54, 46 and 38C from upstream side
of slurry, respectively and the tenperature

di fference between cooling surfaces and slurries
becanme 12C by neans of comarolling +he area of cooling
surface in each conpartnment. \Wen the crystallization
devi ce was stabilized, the obtained crystals had an

FBpe! §fféo%P9E%3%gra © CPEBErhEERE] “per BeH nFe
one (RN Tn8ari0R rORE Bei M EaRRBLal I SonPeztarmy i n
crysifitil 18?1"%?2%%%?% %ﬁmsﬁgﬁsFrss”‘% S0Z i 17 s
resigggg? ? th éhﬁrnULA typgh% %ol%% {r??Flon

I'zatl on device U e

‘B inrﬁﬁgdfpfgttb pgggmgn9609n€h oﬂﬁltIhﬁﬁgﬁEB§r@%Eées of

urry o uct crystals I n each conpar

crysPEIEisgtilR éév1c§2wa§04%7§y %él@ﬂg 72fhér§@1$@efractlon

upstream si de, respectively: this time, each

c int eABerahHtecdhpherrage hetvween 59%@&%1:%%1@@%@1@
the slurries becane 5C. In addition, the 29 slurry

fracdisﬁhargﬁdtﬁEOﬁtﬁbgealaaysﬁammaﬁbﬁeah vaskf edui pped with
one crystallization tank used in Exanple 1 to perform
draft tubes, which was in the final crystallization stage,
was 42% by weight. The values of B/A and C/A were 0.10 and
0.64, respectively. The rate of fine crystals having a
particle size of 100 um or less in the final crystallization
stage was 7% by weight. The crystals were recovered by
centrifuging the slurry of adduct crystals discharged from
the final crystallization.stage and then washed with phenol.
These crystals had an APHA color Qf 3. The multi-chamber
type crystallization device was used until the value of C/A

reached 0.3 or more. As a result, it was found that the hue

of adduct crystals was iﬁproved as compared with that in

‘Example 1 and the rate of fine crystals was decreased. In

addition, as compared with Example 3, although the
temperature difference AT between the slurries of the
previous stage and the following stage was more than 10°C
after exceeding a valueiof C/A of Oid; it wés found that

there was no substantial effect on the hue of adduct



crystallization at a slurry tenperature of 50C during
~a residence time of 1 hour. At this tine, the solid.
fraction B in the first conpartnent of the
nul ti-chanber type crystallization, device was 4% by
wei ght. The solid fraction Cin the final conpartment
was 27% by weight. The solid fraction Ain the
stirred crystallization tank equi pped with draft
tubes, which was in the fixtal crystallization stage,
was 42% by wei ght. The val ues of B/A and C A were 0.10
and 0.64, respectively. The rate of fine crystals

Crysﬁgﬁlngpﬁ_t%%rgl%l o%'%?n%fc%&%tgﬁ%r less in the fina

yst i Zati on - stage by “wei ght. The crystals
r-gcover ed by centrlfuging the slurry of adduct
Exaﬁ&i%&éﬁs di scharged from the final crystallization

st Roer '_&Egaibﬁﬁafé\@éﬂegﬁwég phepRlch 7 hﬁé%fﬂ’éﬁé' Satedy

an AP color o e nmul ti1 -chanbe

an 1%ﬁb%t®|E%Zgbko%r%%%b%%tﬁﬁio%S%Q %n%HMr&@eu%@bUQnQEo@h%ed
reached 0.3 or nore. As a result, it was found that

in phReihde wakhaddus! oehkst aks seas llmreqqu_aane:@mar ed
with that in Exanple 1 and the rate of fine crystals

horivestdeckgasedrilkal -agdet veBseas teoparied Which viesarpl énto
3, although the tenperature difference AT between the

8 cydliwudrieslotohbear tpeaticohs vdhagehand atlee viodlumew rgch
stage was nore than 10C after exceeding a val ue-of
comp@iAmghtOb4inigt ewms pbednditthat jeloked wapamde of flowing
substantial effect on the hue of adduct 30 crystals
watezndst hecpateref whisneserdyst Bisorder to stir the inside of

each compartment, a shaft was providéd on the central axis
of the cylindrical vessel and the shaft was then equipped
with an agitator blade to stir at 10 rpm. Crystallization
was then pérfqrmed in the same manner as in Example 3 except
that the temperatures of adduct crystals in each dompartment
were set to 82, 80, 76, 72, 67, 62, 56 and 50°C from the
upstream side, respectivély,_tﬁe temperatures of the cooling
water in the inlet of each compartment were set to 77, 75,
71, 67, 62, 57, 51 and 45°C from the upstream side,
fespectively, and the temperature difference between cooling
surfaces and slurries‘became‘5°c. When the device was
stabilized, the slurry of adduct crystals was collected to
~measure the solid fraction.  As a result, the solid fraction
B in the first compartment was 9% by weight, the solid

..fraction A in the 8-th compartment which was the final

" compartment was 42% by weight and the value of B/A was 0.21.



[ Exanpl e 6] A crystallization device in which 7
partitions having an inlet port for transportation of
a slurry were introduced in parallel with each other
at sane intervals into a horizontal cylindrical-type
vessel to divide the vessel into 8 cylindrica
conpartnents having the sane vol une, each conpartnent
bei ng equi pped with a jacket capable of flowing water
as a cooler, was used. In3drder to stir the inside of
each conpartnent, a shaft was provided on the centra
axis of the cylindrical vessel and the shaft was then

e EIUEPRE e b Br9%5a25: ﬁé%&g%'r %Eﬁﬁéﬁi%i‘ei Fo28aftd MARnkP
or 1835 dp ERTeparE £ %é%ﬁm%oﬁ%a%ﬁﬁsﬁ? DL S LES
'crys%gée7@ergzre?ZVe?%d ?% @Egtéggﬁ g; g FEB%E&oﬁgladduct

respective era

crys%@&grdkgc%$§g%§|%&9ﬁf %@ éﬁ%@?ﬁ?ﬁ%ﬁ?%ﬁ%ﬁ%eaﬁﬁtthgn77

€ upstream

wash8HURi thl BEREGHI VelYe éﬁ%ﬁfﬁ@dt@9ﬂ§féﬁé”ﬁhg'£ﬂeﬂ§@§ecolor
bet ween cooling surfaces and slurries becane 5C. Wen

~of 1kbe dr¥hce wes, shabidized, the Shardvioh REEuSéntinued
crystals was collected to neasure the solid fraction.

for As0ahoesyltththe waki Holveaeti an cBahPethﬁ thestue of
conmpartment was 9% by wei ght, the so fraction Ain

crysthbs8ahll thapaastaest whhehcwasthibe hhtnahg eoppattioest

. was 42% by wei ght and the value of B/A was 0.21. 31

size of 100 pm or less, and further the increase in the

slurry femperature was also not cbserved.
[Example 7]

By means of controlling the flow rate of the cooling
water and the area of cooling surface in eaéh compartment,
the temperatures of adduct crystals in each compartment were
- set to 82, 79, 66,‘61; 58, 55, 52 and 50°C from upstream
side of the slurry, respectively, and the temperature
difference between the second compartment and the third
.compartment.was 12°C. At this time, the temperatures of the
cooling water in the inlet of each compartment were set to
77, 70, 56, 5§, 55, 52, 49 and 47 C from the upstream 51de
of the slurry of adduct crystals, respectively, and the
'ﬁemperaturé difference between cooliﬁg surfaces and slurries
was at most 10°C. Crystallization was then performed in the
same manner as in Example 3 except the above;mentioned

‘description. When the device was stabilized, the slurry of'



The rate of fine crystals having a particle size of
100 m or less in the 8-th conpartnment was 3% by
wei ght. The crystals were recovered by centrifuging
~the slurry of adduct .crystals discharged fromthe .
final conpartment and then washed with phenol. The
obt ai ned crystals had an APHA color of |less than 2..
In this state, the operation was continued for 100
hours, there was however n@ change in the hue of
crystals and the rate of fine crystals having a
particle size of 100 pmor less, and further the

adduk%c %?%galg PE% c% ﬁ $¥e egge%%%% éM%ﬁeaE%glﬁp%ractlon.

y nmeans o controlllng

ﬂ@guﬁ%tet%f %%qJ%O%Eb%%loWaEe&na%% @%C%%%acghpartment

COO I Ng surface i n each conpar-t he tenper at ur es

was qfa%a%g;uev%lwt &3 Ismei@c&r%rmw wﬂn Wele g-$8t to
, 66,” 61, 58, 55, 52 and 50C from upstream side

comp@fr thlR@ tShaAlh WaBSReG! irvaky, cangh atrtt%ethm%%aMQ%e by
di fference between the second conpartnent and the

weighlti Bid ¢oRpaElmRNbWagales At 3ghi sThenBatéhef fine
tenperatures of the cooling water in the inlet of

cryseath aavpant ephrivdceeSel ze0of71,007Qm 026,156, iD5th828-
49 and 47C fromthe upstreamside of the slurry of

th catgactmenystalss,13kedpeekivgblty, @hd thestbhespebbdined by
di fference between cooling surfaces and slurries was

centad frgdngl08e Slygral bifzatdowtwas vistten spelifsohaed eidn firba
sane manner as in Exanple 3 except the above-nentioned

the §esbr cpmponmtmghdn helde adedhPHE wadost aifi 16-zed, the

slurry of
[Reference Example]

By using only one of the crystallization devices used
in Example 1, the same solution of bisphenol A in phenol as
in Example 1 was continuously fed so that the residence time
might be 2 hours. The Crystallization tank was then cooled
until the inside temperature reached 50°C. When the device
was-stabilized, the slurry of adduct crystals discharged
‘f;om the lower portion of fhe crystallization taﬁk was
centrifuged to recover crystals. These crystals had an APHA
color of 23. The rate of fine crystals having a particle

size of 100um or less was 36% by weight,

INDUSTRIAL APPLICABILITY
According to the present invention, it is possible to
provide a process of'producing bisphenol A which excels in

economical efficiency and has high purity and an excellent



hue.

32 adduct crystals was collected to neasure the solid
fraction. As a result, the solid fraction Cin the
second conpartnent was 16% by wei ght, the solid
fraction Ain the 8-th conpartnment which was the
final conpartnment was 42% by weight and the val ue of
C/A was 0.38. The rate of fine crystals having a
particle size of 100 mor less in the 8- th
conpartnent was 13% by wei 3kt .- The crystal s obtai ned
by centrifuging the slurry of adduct -crystals

di scharged from the 8-th conpartnent had an APHA

col or of 6. [Reference Exanple] By using only one of
the crystallization devices used in Exanple 1, the
same sol ution of bisphenol A in phenol as in Exanple
1 was continuously fed so that the residence tine

m ght be 2 hours. The crystallization tank was then
cooled wuntil the inside tenperature reached 50C. Wen
the device was stabilized, the slurry of adduct
crystals discharged fromthe |ower portion of the
crystallization tank was ‘centrifuged to recover
crystals. These crystals had an APHA col or of 23. The
rate of fine crystals having a particle size of 1'00m
or | ess was 36% by wei ght. | NDUSTRI AL APPLI CABI LI TY
According to the present invention, it is possible to
provi de a process of produci ng bi sphenol A which
excels in economcal efficiency and has high purity
and an excel | ent




33 hue. 34 What is clained is: 1. A process of
produci ng bi sphenol A conprising: (1) a step of
“produci ng a phenolic solution containing bisphenol A
by reacting phenol with acetone, (2) a crystallization
step of cooling the obtained phenolic solution
containing bisphenol Ain a crystallization device
and continuously formng a slurry containing adduct
crystal s conprising phenol34and bi sphenol A (3) a
~solid-liquid separation step of separating the adduct
crystals fromthe slurry, and (4) a step of producing

Whatbh%pgnghe@th.rennving phenol from the adduct
crystals, erein, in the crystallization step, (a)

the fed s0ldyd f Eﬁﬂﬂ%ﬂ?' AddsRhenol. Qal_ed

at t eﬁ%er atdlﬁéésg %of? p{ﬁ%l east t}:)v\i/gé ﬂsl-[Eeps ?{ 0 Cfogfp rﬁclascasqqgfr ry
copt pl Al Qﬂeﬁd@f‘%r&cﬁd@iﬁtﬁsa 151%1&5‘%#: egsint .containing
crystallization stages having ITTferent. cooling

bisphefpar at Beseate i REoYheedl NG¢n( Ghevhga, the solid
fraction of the slurry is A[%by weight] in the

fial srystatdlzodd ©lost 886p P6E 0fod Pind rHANS NGk Ld Nged he
slurry into the solid-liquid separation step and is B

phenp¥ibysneiughth tontheénéhysbakbhzabion shage in
‘crystallization device and continuously forming a slurry
containing adduct crystals comprising phenol and bisphenol A,

(3) a solid-liquid separation step of separating the
adduct crystals from the slurry, and

{4) a step of producing bisphenol A by removing phenol
from the adduct crystals,

wherein, in the crystallization step,

(a) tﬁe fed solution of bisphenol A in phenol is cooled
. at tgmperatures of at least two steps to form a slurry
containing adduct crystals,

(b) at least two crystallization stages having
different cooling temperétures are provided, and

(c) when the solid fraction of the slurry is A [% by
welght] in the final crystallization stége prior to
.transporting the slurry into thé solid-liquid séparation
Step and is B [% by weight] in the crystallization stage in
which crystals are first formed, the value of B/A is kept |

0.7 or less.



which crystals are first forned, the value of B/Ais
kept 0.7 or less. 35 2. A process of producing
bi sphenol A conprising: (1) a step-of .producing a
phenolic solution containing bisphenol A by reacting
phenol with acetone, (2) a crystallization step of
cool i ng the obtai ned phenolic solution containing
bi sphenol A in a crystallization device and
continuously Torming a sl #ry containi ng adduct
crystal s conprising phenol and bi sphenol A (3) a
solid-liquid separation step of separating the adduct
cryst al srbramst SlURE ans R
P odunt e ehonor 2R by r st Re ahena CoRPon the’
sefar af eft fIAUCp IIHIEHF 2 WHIRI N d N8 Wil ddrAalinGhg
step is performed by using "a mnulti-chanber-type
bispheysiahl bzaiéost 084 fBeh8Yi NPtht ScetHside divided into
3 or nore conpartnents by partitions with at | east one
of (Iher corppard M et qred of tdda 16rplele obtaiweich
t he phenolic solution containing bisphenol Ais fed
phenphio spmbuchmpacomeainingtbesphysénlAi zataon devi ce
' the produced slurry of adduct crystals is
crystafbem it bt Wdeviaaspodt edntihooestch Sonpimd nensluzang
then the tenperature of the slurry in the foll ow ng
containyeg i addwnt reryetale bemprowéngt hhrnbhamnidn bilsphenol A,

pr evi ous stage to gradually cool the slurry .
cdntai hi Agladdddauddy steparatien séapt wheseparatingpothe

adduct crystals from the formed slurry,

(4) a.stép of producing bisphenol A by removing phenol
ﬁrom the separated adduct crystals,

wherein the crystallization step is performed by using
. a multi—chamber—type crystallization device having its
inside divided into 3 or more compartments bj partitions
with at least one of the compartmerits equipped with a coocler,
in which the phenolic solution containing bisphenol A is fed
into one compartment in the crystallization device, the
.lproduced slurry of adduct crystals is sequentially
transported'intd each compartment, and then the temperature
of the slurry in the followiﬁg stage is controllednto be
lower than that in the previous stage to gradually cool the
'élurry containing adduct crystalé in at least one set of two

serial compartments.

3. The process according to claim 1, comprising



serial conmpartnments. 3. The process according to claim,
1, conprising 36 feeding the phenolic solution
cont ai ni ng bi sphenol -A into one conpartnent of the
crystallization device to produce a slurry of adduct
crystals, sequentially transporting the., produced
slurry of adduct crystals to each conpartnent, and
gradual Iy cooling the slur g of adduct crystals, by
using a nulti-chanber ty crystallization device
having its inside divided into 3 or nore conpartnents
by partitions with at |east one of the conpartnents

feecHay aped phichidld £ GRl1eMt iich @eedaindflg bilspenadlue ehto
CAis at least 0.3 when the solid fraction in the

one slompayticend (0% henveirghitla liin zbke ohl BRlvice to produce a
crystallization stage prior to transporting the slurry
slurinyt @f tkdusdal icdyisitqlis] separatian 15t e aangotrite ngolhd
fraction in the slurry is C[% by weight] in each
rodgiogst sllirzat iodn astdage. o4y stheé spiocesshacoapdirigeha, anyid
one of clains 1 to 3, wherein the tenperature
gradypililer 6red ibet Wwhen stheryl ofr pdduct cagedet ser st aksng a
present in two serial crystallization stages or
mﬂtéoﬁbambﬁénwpﬁs crocted ligssios. dgNeécer begdsgadter dnrgde
cIa|n14 wherein when the solid fraction in the
lelQF—'a‘r 9 tPs 3 ACF 0By SwePHREF tRANERebyi RaFtitions with at
ion stage prior tq transporting the

teasf] ¥RET ok Flin O rperar cARpEn Sre i Ganer is used,
e LR AR TeERRe Lon Themcagdt e oLl g on
fraction in the slurry is A [% by weight] in the final
crystallization stage prior to transporting the slurry into
the solid-liquid separation step and the solid fraction in

the slurry is C [% by weight] in each crystallization stage.

4. The process according to any one of claims 1 to 3,
wherein the temperature difference between the slurries of
radduct crystals present in two serial crystallization stages

or compartments is 10°C or less.

5. The process according to claim 4, wherein when the
solid fraction in thé slurry is A [{% by weight] in the final
crystallization stage prior to transporting the slurry.from.
‘the-crystallization step into the solid-liquid separation
istep and the solid fraction in the slurry is C [% by weight]

in each crystallization stage or cbmpartment,_the



in each crystallization stage or conpartnent., the 37
~crystallization stages or conpartnents having the
value of C/ A of 0.4 or nore have at | east one set of
two serial «crystallization stages or conpartnents
having a tenperature difference AT between the
slurries of the previous stage or conpartnent and the
foll owi ng stage or conpartpent of nore than 10C. 6.
The process according to a%li one of clainms 1 to 3,
wherein in a nulti-chanber crystallization device, the
tenperature difference between the cooling surface of
crysd alddaladricands e sslour ropngfa ratditts Gaksitrd) T HY &&8Rte IdY
the sane conpartnent as the cooling surface is 15C or
C/A pdsd.- 47 orThe e deess adc derdin@ro @ty cnaw dmigs 1
to_3, wherein a device is provided, which prevents
crysiddddezaddypst @ltagest ophenaipaitspmanolhaArifngom adhgidmture
. _to the cooling surface of the cooler.
difference AT between the slurries of the previous stage or

compartment and the following stage or compartment of more

than 10°C.

6. The process according to any one of claims 1 to 3,
wherein in a multi-chamber crystallization device, the
temperature difference between the cooling surface of a
cooler and the slurry of adduct crystals present in the same

compartment as the cooling surface is 15°C or less.

7. The process according to any one of claims 1 to 3,
wherein a device is provided, which prevents adduct crystals
of phenol—bisphenol A from adhering to the cooling surface

-~

of the cooler.



