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DESCRI PTI ON PROCESS FOR PRODUCI NG Bl SPHENOL A TECHNI CAL FI ELD The present
invention relates to a process for producing bi sphenol A {2, 2 -

bi s(4- hydr oxyphenyl ) propane}. Mre particularly, it pertains to a process
for. efficiently separating an adduct of bisphenol A with phenol in the
above-nentioned process for producing bi sphenol A BACKGROUND ART It is

wel | - known t hat bisphenol Ais an inportant conpound as a starting raw
material for epoxy resin or an engineering plastic such as pol ycarbonate
resin and polyarylene resin, andcraegosyi ngly it tends to increasingly
expand its demand year by year. Bisphenol A is produced by the condensation
reacti on of excess phen®GROGHESShFGRCRREMUEING BISHHENDL @sence of an acidic

catal yst and as the case nay be, a sul fur conpound etc. as a cocatalyst. As
a process for singling out bisphenol A froma reaction mxture, there are
known a process conprising directly separating the same in the form of

coar se TEENSHCAL HIEGPh the reaction m xture and a process conprising renoving
acetone, water and the like fromthe reaction mxture to |leave a liquid

m xture, tH&ecufesert ¢oreener aelsigscoolei rpceshd or gsubtane hisghenhlm xt2ur® -t o
preci pitate an adduct of bisphenol A with phenol and separate the sanme into
each ottAefi-hydrpephanglmypamede PatemarAppIlpERL i di PETt@ Oheto NoProgeswfox
1976 (ShOML512, Japanese Patent Application Laid-CQpen No. 77637 / 1982
(Show 57§ 14dsat bhaenargeine ﬁ*hé#l&fr%f bpFrieass Achiipr PienAy idi thec pP]yesedd ateidng
bi sphenol A in the formaqf. coarse crystal fromthe reaction m xture suffers
from s¥CR°di’s&YvERL éEgQESpW%EéS itating several times of cleaning owing to
the mcrocrystalline property thereof, whereby product loss is increased. 1
Such being the case, there is prevalently carried out at the present tine,

the  BiCKGROUND ART

It is well-known that bisphenol A is an important compound as a starting raw
material for epoxy resin or an engineering plastic such as polycarbonate resin and
polyarylene resin, and accordingly it tends to increasingly expand its demand year
by year.

Bisphenol A is produced by the condensation reaction of excess phenol with acetone
in the presence of an acidic catalyst and as the case may be, a sulfur compound etc.
as a cocatalyst.

As a process for singling out bisphenol A from a reaction mixture, there are known
a process comprising directly separating the same in the form of coarse crystal from
the reaction mixture and a process comprising removing acetone, water and the like
from the reaction mixture to leave a liquid mixture, thereafter concentrating cooling
the resultant liquid mixture to precipitate an adduct of bisphenol A with phenol and
separate the same into each other {(refer to Japanese Patent Application Laid-Open
No. 91240 / 1976 (Show 51), Japanese Patent Application Laid-Open No. 77637 / 1982
(Show 57) and the like}.

The former process comprising directly separating bisphenol A in the form of
coarse crystal from the reaction mixture suffers from such disadvantages as
necessitating several times of cleaning owing to the microcrystalline property thereof,

whereby product loss is increased.



| atter process conprising precipitating an adduct of bisphenol A w th phenol
.and separating the sane. In this case, the adduct of bisphenol A wth
phenol is crystallized, and the resultant crystal is separated forma
not-her |iquor by a publicly well known solid-liquid separation nethod using
filtration and / or a centrifugal separator {(refer to Japanese Patent
Appl i cation Laid-Open No. 77637 / 1982 (Show 57), Japanese Patent
Application Laid-OCpen No. 331088 / 1993 (Hei 5), Japanese Patent Application
Lai d- Open Nach 2¢5539%hd 198810 B39val dapanesei Rabentat Appl jreatd il dreOpen
NO. 107578 / 1994 (Hei 6), Japanese Patent Application Laid-COpen NO 306002
[ 1994 lgHeir 6yo@nd cdmheidinkegrechmi thhéngaboveldnentifoheghhsodli d- Vi tupltenol and
separation nmethod, there are usable a suction type belt filter and a drum
filter sepertahiénsepasaaki dn thys oeanghefadfudttafdtiispirenmdtAhwodh phémoéfiercry staldpamese
Pat ent Application Laid-Open No. 306002 /1994 (Hei 6)). In this case, even
i f a hiagh tiegreel toht cagstah i s sapplt et foxn swethanl fayer tthhea purldode vefl kemovi ng
the nother liquor on the surface of the crystals and decreasing intercrystal
line |isqlidilieont é?ﬁar?hloa Biigiod peEing ot léFattiopeand ¢ 9% 3 ﬁp@gsmaé sPAEDBINT | ve
narked ecrease_in the qui d content. Further on the other there are
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dduct of b | the d f f
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separat/i fyg, thg #pt Jhaep nle;eQﬁQ{enfr%S{gqqaﬁqg% oty tmbs%@a@ //igwdﬂ Phgngly 1N

addi tion, |npur|t|es I'n uor are entrained into the next
~ separathonm;gtep and at the same time, are responsible for an increase in
operational |oad and deterioration in the product quality. Mreover since

the slurry 1afiht REoFeLAEH1iQRe b XLiWF B ARG s&) 2801 JADnelth ST CheRE Bre GUMOSQGction
principally of phenol, unfavorable phenonena take place such that phenol is

pr eci pitypd @d1 atfi dtdrespehadumer 11averint flans3Caaivd bhaecadduetriotrdiispmenodd A

with phenol adheres to a filter nedium The nethod using a centrifugal

separ at{drefleFapafiaseecRaferdnt Applli catibonaldilge Open 326002 /1994 (Hei 6)}. In this
case, even if a high degree of vacuum is applied to suction for the purpose of removing
the mother liquor on the surface of the crystals and decreasing intercrystalline liquid
content in a short period of time, it is impossible to contrive marked decrease in
the liquid content. Further on the other hand, there are brought about filter clogging
and / or damage to a filter medium due to the adduct of bisphenol A with phenol depending
upon the degree of opening of the selected filter or the material of the filter medium,
thereby causing an obstacle to normal operation. On the contrary, an extremely low
degree of vacuum, when applied to suction, requires a markedly long time in separating
the mother liquor from the adduct of bisphenol A with phenol. In addition, impurities
in the mother liquor are entrained into the next separation step and at the same time
are responsible for an increase in operational load and deterioration in the product
quality. Moreover since the slurry of the reaction mixture and cleaning liquid are
composed principally of phenol, unfavorable phenomena take place such that phenol is
precipitated at a temperature lower than 30°C and the adduct of bisphenol A with phenol

adheres to a filter medium.

The method using a centrifugal separator {Japanese Patent Application Laid-Open



NO. " 107578 / 1994 (Hei 6), Japanese Patent Application Laid-Open NO 306002
./ 1994 (Hei 6)) is preferable with respect to decreasing intercrystalline
liquid content and affording nore dried product, but the substitution
efficiency of the nother liquor, <cleaning liquid or the like is nmade
inferior to the substitution efficiency of the filtration nmethod by the
occurrence of crystal disintegration and the |like due to <centrifugal |oad
i nposed thereon. For these reasons, in order to inprove the purity of the
productNa. n1a7Hé8 clasedof(Héir éat iJagaresk dragen aphiitaofonpaadudien N@. B86002 / 1994

i ndi spensable to generally repeat cleaning thereof by the use of a

pl ural i thei dﬁ}naahwﬁegbéﬂdlthnsﬁmgnénmscr%memebwu@cnmnnibabﬂqunfavopabbmi
results are brought about by increase in the nunber of machines and

i nst r unefipsdiaadnope glrépgedo dusinitng Hourudst DIUSCUOSURE i OF YTHE thNVENFIrON aFhe
present invention has been made in the |light of such circunstances as

ment i onc"édamawol/éwlérﬂi thre Lol éetnadneimderiorste shprghpitityticacehfériahe ddahet
of blsph%noI_A phenol in high purity and high efficiency fromthe
reacti ol Frfﬁ“d@? "letaﬁszrby the %“dﬁre'&ﬁer glirfe? Sifdedisip %Eéﬁé}%a%&t%ﬁsh% dﬂl@s@arch

and inves re ac Iated the resent inyentors in ord
2chi eve T Bbbas %@W%ﬁﬁéd shiur i dE rBEGY I bRYROL BReir ShRT T hEY an

adduct hl ur bIS oI A mnth henol i btaln bl
ef fici e%l;y b d}ﬁ P ngha e ?y SOFU |on 1bgre moun (ﬂro%c% ﬁhlesnl cnsﬁ%nsable
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wi t h phenaol specific condi tions. e present 1 nvention een

acconpl i 3hecheAds t BERBF IS0 mit BBy {68000 Lindisngs %qgmn;pmaw oferedbiat
is to say, the present invention'is summarized as follows. 1 . A process for

produci ngthé SERENOLT A2kl 60MMnEsRSMeety ShalprbZdm@danadddebuef  bi sphenol
A with phenol froma solution of bisphenol A in phenol to forma slurry,

sai d bi sphenol A being produced by reacting phenol and acetone in the
presence of an acid catalyst, subjecting the resultant slurry to a

sol i d- | DIgglL @b Uk E ONVEN ment, and thereafter renoving the phenol from

solid conponents, characterized by pouring onto a filter, a slurry solution
of bi sphenoliheRriepenghigrientiogdiag be¢rurade igghatligif of such circumstances as mentioned

above, and the object thereof is to promptly recover the adduct of bisphenol A with
phenol in high purity and high efficiency from the reaction mother liquor. In such
circumstances, intensive extensive research and investigation were accumulated by the
present inventors in order to achieve the above-mentioned objects. As a result, it
has been found that an adduct of highly pure bisphenol A with phenol is obtainable
in high efficiency by pouring a slurry solution of bisphenol A in phenol onto a filter,
and forming an adduct layer of bisphenol A in crystalline state with phenol under
specific conditions. The present invention has been accomplished on the basis of the
foregoing findings and information.
That is to say, the present invention is summarized as follows.

1. A process for producing bisphenol A which comprises crystallizing an adduct of
bisphenol A with phenol from a solution of bisphenol A in phenol to form a slurry,
said bisphenol A being produced by reacting phenol and acetone in the presence of an
acid catalyst, subjecting the resultant slurry toasolid-liquid separation treatment,
and thereafter removing the phenol from solid components, characterized by pouring

onto a filter, a slurry solution of bisphenol A in phenol, said slurry solution



containing in a crystalline state, an adduct of bisphenol A with phenol
_having an average particle size in the range of 0.05 to 1 nm and filtering
said slurry solution wunder reduced pressure in an atnosphere of an inert
gas streamat 30 to 80C containing oxygen in a concentration of at nost 5,
000 ppm by volune to constitute an adduct |ayer of bisphenol A with phenol.
2. The process for produci ng bi sphenol A as set forth in the preceding item
1 wherein the reduced pressure is in the range of 30 to 95 kPa. 3 . The

pr ocesscdnobifihgdinc b ngrybit sphenatabe,aansatdué OEhbisphédve priaerdibRgol themdg an
wherein the inert gas is nitrogen . 4 . The process for producing bi sphenol
A as sedvefrerd balticbnyiof it hiee pareeedi hdbsittoehsm, ind 61 Xewhver edind ¢lerf isbtwrion s a
suction type endless belt filter. THE MOST PREFERRED EMBODI MENT TO CARRY QUT
THE | NVENTF Odfyaedtriies prrecdess ftorsipreoduéiang nbi s piresigleamaad@ardioilg doot4imens
present invention bisphenol A is produced through (A) the step of reacting
phenol @ri@cméetiorece(Bptitect 8t @psiof, Yermppitg  Bypr delveett iwatern andicltolyer
b0|I|nngO|nt substances in _the unreacted starting raw materials; (C the
step of°lcohtditPhti hoth RBIilsphenol A (D) the step of crystalllzation /

solid-1iq d separation; t he of dis jon / stall zat on./
Sol i d-1 Pqults Sefiats Lo b o SaBeTe * 6F Bl POl (IS B R pHo | Kera
ratio o&el : éh rei nafter s netlnes Q%e{r%g as "phenol adduct") ; (F)
the step'of® "8 mms?” mel £i'A (55 the step step of granul ation. of

removi ng pfienglo. (LM b ,fsa%gpnol fondd (H pfvmt Yo BOTF PG RL) On
will be given of “eac ove ment i oned steps o? pro cin I Spheno

A (A theif&actionsstigPogd. the reaction step according to the present

i nvention, bisphenol A is produced by subjecting excess phenol and acetone

to Cor]dﬂn.saﬁh‘eQﬁoE@ﬁCf@OBrdd@ctrrbebw’pﬂgledlcﬁ a@fset%raﬂ'lg'a‘ﬁy Q)@ttalley;%_tecerﬁﬁlgal(ﬂeﬂs

type ion exchange resin is usable as the above-nentioned acidic catalyst.

The acid tbyp@hbpdinexichdnger esiansistinattyppesidiiecalbkyt Ifiintdred, but

THE MOST PREFERRED EMBODIMENT TO CARRY OUT THE INVENTION

In the process for producing bisphenol A according to the present invention
bisphenol A is produced through (A) the step of reacting phenol and acetone; (B) the
step of removing byproduced water and low boiling point substances in the unreacted
starting raw materials; (C) the step of concentrating the bisphenol A; (D) the step
of crystallization / solid-liquid separation; (E) the step of dissolution /
crystallization / solid-liquid separation for the adduct of bisphenol A with phenol
at a ratio of 1 : 1 (hereinafter sometimes referred to as “phenol adduct”); (F) the
step of heating / melting; (G) the step of removing phenol from bisphenol A; and (H)
the step of granulation.

In what follows, some description will be given of each of the above-mentioned
steps for producing bisphenol A.

(A) the reaction step * -

In the reaction step according to the present invention, bisphenol A is produced
by subjecting excess phenol and acetone to condensation reaction in the presence of
an acidic catalyst. An acid type ion exchange resin is usable as the above—mentioned

acidic catalyst. The acid type ion exchange resin 1s not specifically limited, but



4 may be selected for use fromthose that have hitherto been customarily
.enployed as a catalyst for the production of bisphenol A |In particular, a
sulfonic acid type cation exchange resin is suitable fromthe aspect of
catalytic activity. The aforesaid sulfonic acid type cation exchange resin
is not specifically limted, provided that it is a strongly acidic cation
exchange resin bearing a sulfonic acid group, but is exenplified by

sul fonated styrene / divinyl benzene copol yner, sulfonated and crosslinked
st yr enemgyoby et ¢c tphefvol ufeofnal dedyedehat sdilef loitiher @c bder esd tomarid ybaipienal as
formal dehyde / sulfonic acid resin and the |ike. Any of the

above- exenplly §i & Ereahradgetion e$ibasphenyl belused 1al lome acrulfmiceebd natd oriiw t h
at | east one other. In the reaction step, use is usually nmade of nercaptans
as a covghatgstresim igonbitaklte dromithh ashectapbreesal vt iacédivype i on exchange
resin. The nercaptans to be used therein, which are the conmpounds bearing
at | east ondesHiogeup sthfopis pedd Feral Fenae X chpt &ecigisén 1 g ant thecsbl@dl elinigeduse
fromal kyl —mercaptans and al kyl nercaptans which have at |east one. ,
subst | (R THUER tal! dér%é&iﬂ“%’f&ﬁb,“’a 8" GrORAS BETEShY BF B @PBU&“&@G”

whi ch lified, by | i i.d i | k t hi ol d
R e I R L e

t hy| t hyil t . n-but yl . t d
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and 2, 2-dine thi azol i1 dine; and nercaptoa S such as

mer captaatiBangl. bhstHesen £ RPPALREM inad Y ki fTELCaRGLANT A & hePar ticul arly
preferable fromthe aspect of working effect as a cocatal yst. Any of the

ner capt ans Imythberdssetbrals0fg Qkel it GomIIRakddeNoM et cAltaheast a0B&a@bhBS. in
Further it is possible to imobilize any of the nercaptans onto the
above- nembioneédn sutlf ond efaek4aid 4gidetyponorxetiange reesi. Mheardcaause tb he usadre
to function as a cocatal yst. The ampbunt of the nercaptan to be used is
sel ect etheirpim, hehircdngree ofie gswedungs Geaningoa2Qenygl 99e SHefrenmbinya fie¢ dotd imod %
based on acetone as a starting raw material. The ratio of phenol to acetone
t hat ar®leeulse ¢trebe isqletedpracess fTar aprddurticagtansi dpheHall mragridndiHgck o
the present invention is not specifically |limted, but the
have at least one substituent 'such as carbdoxyl group, amino group and hydroxyl group
and which are exemplified by mercaptocarboxylic acid, aminoalkanethiol and
mercaptoalcohol. Specific examples of the mercaptans include alkyl mercaptans such
as ethyl mercaptan, methyl mercaptan, n-butyl mercaptan and n-octyl mercaptan;
thiocarboxylic acids such as thioglycol acid and JB —mercapto- propionic acid;
aminoalkane— thiols such as 2-aminoethanethiol and 2, 2-dimethylthiazolidine; and
mercaptoalcohols such as mercaptoethanol. Of these compounds , alkyl mercaptans are
particularly preferable from the aspect of working effect as a cocatalyst. Any of the
mercaptans may be used alone or in combination with at least one other. Further it
is possible to immobilize any of the mercaptans onto the above-mentioned sulfonic acid
type ion exchange resin, and cause the same to function as a cocatalyst. The amount
of the mercaptan to be used is selected in the range of usually 0.1 to 20 mol%, preferably
1 to 10 mol% based on acetone as a starting raw material.
The ratio of phenol to acetone that are to be used in the process for producing

bisphenol A according to the present invention is not specifically limited, but the

amount of the unreacted acetone is preferably as small as possible in view of the



anount of the unreacted acetone is preferably as small as possible in view
_of the 5 easiness of refining the resultant bisphenol A econom cal
efficiency and the like factors. Accordingly, it is advantageous to use
excess phenol over a stoichionetric anmount thereof. Thus, phenol is used
usually in an amount of 3 to 30 nol, preferably 5 to 15 nol per one nol of
acetone. In the production of bisphenol A a reaction solvent s
unnecessary in general except for the case where the reaction liquid has
unr easanabhass i ghrf Miisg adiet 3Ol tdneb iseBaiol 0N kSoneanchlct £ cadncsuahl ahd Qvke
tenperature that the operation is made difficult by solidification. In the
condensatt ors. rieact dioml beti waenadyhetazlecando acetxnes apkoredi avgrtao st dieh prres eimt

i nvention, which may be either a batch-w se system or continuous system it
is adveantrigtetrsofo Thee ahaohtisnursdsustiekbdibed amepet PHP 5y 3P el wireeksrably
phenol, acetone and nercaptan (in the case where the nmercaptan i s not

i mrobi 19 e BAl PHeokurtlond ecedenet [t Yhreriadhceheaivdijerhensi ) aares ceinit stuetis y
supplied to a reactor which is filled in with the foregoing sulfonic acid
type i orf WREHETGRY L& FboHiGE &8 i £ erdaEt Hunt cacTHY Pauet PSR WAT Pay
be const.ituted of either one reactqr or, a plurality of reactors, that are
ar r angdti ol i S8PT B oi MHEFAT T 1 FoRUT Hdderbrar Jasatmiteef SRRt fbnpHTny o
advantageg%% EQH%%QP{b? gﬂqggpuog§ mul ti-stage fixed-bed reaction system

1 ca on. . .
conpose at 'éas wo reactorsthat are connected in series and each

filled in V\fnt{het&%dgwaft??rl geacqgi)rgbgtmgn ipgaioqxa%ra%g?or{ee%cgrdiln% ttoh?qezgﬁjeelsgw ng,

detail ed description w e given of the reaction conditionsS o

conti nuQus,filoxedrled FB8a®ki Ot LSy St &Rt ch-ikhesfdibmtoPla€inublle FCELONS/ s
phenol nolar ratio is selected in the range of usually 1/30 to 1/3,

pref er afalvyn thigddust @0 1/s8.a IS nIBIAFifALb&Y rieRodel fitknl @&F et N@Rerld130acebiangs
about a fear of an unreasonably |low rate of reaction, whereas the nolar
rati o, asdenrrbgitag (Hortaetchan wlérP, theesutkfistann s reott iendieidyed on fibe RuBnexeessi ve
anount of inmpurities, and |lower the selectivity to bisphenol A On the
ot her Hhand,ionherhthe mevicapir@ncing imotusimyobililedetd erreehersulifconi< fikleiddint ype
ion exchange resin, the nercaptan/acetone nolar ratio is selected in the
range ofithisihal Toregoing gulfopia gcixbhtypreldon epelemee atsisyn [to/prroeed #idor ¢a@a@on-The
mol ar ratio, ) ) )
The reaction system may be constituted of either one reactor or a plurality of reactors
that are arranged in series or parallel. For industrial use, it is particularly
advantageous to adopt a continuous multi-stage fixed-bed reaction system composed of
at least two reactors that are connected in series and each filled in with the sulfonic
acid type ion exchange resin.
In the following, detailed description will be given of the reaction conditions
of the continuous fixed-bed reaction system. In the first place, the acetone / phenol
molar ratio is selected in the range of usually 1/30 to 1/3, preferably 1/15 to 1/5.
The molar ratio, when being less than 1/30, brings about a fear of an unreasonably
low rate of reaction, whereas the molar ratio, when being more than 1/3, results in
a tendency to form an excessive amount of impurities, and lower the selectivity to
bisphenol A. On the other hand, when the mercaptan is not immobilized on the sulfonic
acid type ion exchange resin, the mercaptan/acetone molar ratio is selected in the
range of usually 0.1 / 100 to 20 / 100, preferably 1 / 100 to 10 /100. The molar ratio,

when being less than 0.1/ 100, causes a fear of incapability of sufficiently exhibiting

the working effect on enhancing the rate of reaction or the selectivity to bisphenol



wheh being less than O, 1 / 100, causes a fear of incapability of
.sufficiently exhibiting the working effect on enhancing the rate of
reaction or the selectivity to bisphenol A, whereas the nolar ratio, when
bei'ng nore than 20 / 100, results in that the effect on enhancing the same
is not so recogni zed consi dering such a | arge anount. Further the reaction
tenperature is selected in the range of usually 40 to 150'C preferably 60
to 1109C. The reaction tenperature, when being | ower than 40'C, gives rise
to an unreesenabley/mblow rat e eher BaiGii e amdn R6si des, rextitenel thahitgh effect
viscosity of the reaction liquid, thereby causing a fear of solidification
as t he coastanmingbehe s@me tikenctond racygnitziaeg dopacddrong tseper dbrge amavren bei ng
hi gher than 1509C, leads to difficulty in reaction control, deterioration
of sel ecti Vit yhetrothigi repheivol teAp¢pturgis sskarsed imnbe fargehat uded bnpodspPtliceR . or
deterioration of the cation exchange resin as the catalyst. The LHSV

(1i qui @rpbdebly §pdeel \oeF odihe yeapkiogetadptadurn the bagel er Wheudoly @izest o
30 hr-', preferably 0.5 to 10 hr-', (B) the step.of renoving | ow boiling
poi nt §lh5%tt8n?fb§“lfer?sP‘PPé’1§t]é’f5' ’(ﬁter%‘?rﬁ\?i’ﬁdo'l‘ &R/dbtiﬁsllii?fg b?ifirﬁi‘elgubls%haﬁb%§§lttyhe
| ow boi |_i oi nt ubstances are renoved in_.a state that the reaction

i xt ur @ WHECH A DAl MO Bi SBHERSI A ind THRT &h RASTHEEH 8BS HEAETH THebe
above-nent.i oned (A) reaction st is substantially, .free fromithe acid type
ot on Excirangespeki (FEasaclieh Ep PPt Rbat 10p pisfouidg Bdve FSF &
boi || ngy; pf i SURSLANGES, | GnPHl | BbQREAGLDE DY [ &ABYI NI (b s SRIALYSL (BY
means oOf filtration of the ITké in the case of batch-w'se reaction system
and as pSucH it BEUt ur SGNd & ohp AL IBNLr I Rt ENQrEAR8 OF tRONRLE WO hhh Xed: bed
reaction system In the above-nentioned step, the | ow boiling point

subst angegesiihl pst. UnNieeasved iqafehOngy HYcPprotiiGed) watelcard ial Ky rdamecapt an
are firstly renoved by vacuum distillation using a distillation tower. The
vacuumudiistliyl b.at itersd &r put pidttedaliyacid ce wsuali’ly under the conditions
including a pressure of 6. 5 to 80 kPa and a tenperature of 70 to I1SOC. In
this cd8e,theusrepact edmphismol oW odldeet vapk calbkyardiest'i t | ed, and a part thereof
is distilled anay together with the above-nentioned | ow boiling point
subst ances Imhpfgsughepg Ied ropvofe tlge boiling point substances, the low boilling point

substances are removed in a state that the reaction mixture which contains bisphenol
A and which has been obtained in the above-mentioned (A) reaction step is substantially
free from the acid type cation exchange resin, specifically a treatment for removing
the low boiling point substances is put into practice by removing the catalyst by means
of filtration or the like in the case of batch-wise reaction system, and as such without
such a treatment in the case of continuous fixed-bed reaction system.

In the above—-mentioned step, the low boiling point substances such as unreacted
acetone, by-produced water and alkyl mercaptan are firstly removed by vacuum
distillation using a distillation tower.

The vacuum distillation 1s put into practice usually under the conditions
including a pressure of 6.5 to 80 kPa and a temperature of 70 to 180°C. In this case,
unreacted phenol is azeotropically distilled, and a part thereof is distilled away
together with the above-mentioned low boiling point substances through the top of the
distillation tower to the outside of the removing system. It is preferable in this
distillation to set the temperature of a heating source to be used on 190°C or lower

for the purpose of preventing the thermal decomposition of bisphenol A. As the material



distillation tower to the outside of the renoving system It is preferable
inthis distillation to set the tenperature of a heating source to be used
on 190'C or |lower for the purpose of preventing the thermal deconposition
of 'bi sphenol A. As the material 7 of construction for the machinery and

equi pment, there are generally used stainless steel type SUS304, SUS316 and
SUS316L. (C) the concentration step Since bisphenol A phenol and the |ike
are contained in the bottomwherein the |ow boiling point substances have
been r exfovedtfuccind Her rtbactacbimeny xndreguipneet phéma ard gediraf it ueed awaiynlbys
means of vacuumdistillation to concentrate the bisphenol A The conditions
of the dentenpe &S abBSH6t apEBSFli6Eal Iy |imited, but the concentration is
usual |y carrled out under the conditions |nclud|ng a tenperature in the
range of¢) 4BOceRF RO icapTedxi mately and a pressure in the range of 5 to 70
kPa. The concentration tenperature when being | ower than 100C, unfavorably
requires aSHingﬁ bdgpjieaal df RhgBedAPd t\hﬁelrléasarfrfém&%weemnra*ﬁ B‘h“t%rfﬂéf%‘t“uﬂée
when bei n er than 170C, unfayorab % cessjtates excess anaI
't he dearsdh ?Olefysabarawaﬁ%% SRRl TEERARbAE ok PO ST s: SBRETBICIA i n
t he concentra residual uid is range of [ ra 20 .t 096by
mas. o o HRS AT T8 s Sdor by e eR B8 ReBlens B ROl R brE. Pl

bei ng |§}Q§{u%m§%f2t%%p chtsr%tuQ)r lc,ﬂgﬁ(,{il@? tlf Qvﬁg’elqm{teegiovb%rtyhhr a%]o%ch athsrlo%

blsphen ereas t concentration ereof, " when beéei ng higher t

by Mass;,g uéllla\l'?)s Cléi‘lsl%dt&ltaurrd%?'rth%%tndga%nglllAEILYdltlé aangén% r?Jutrgrln the range of
crystallization is made difficult (D) the step of crystallization /

sol i d- l1ioquiod 78R8 pRk b Pihat N NRAr£SRRE ut NMMEIMHel 1R gé Sf SRATAGPES THELELNRYN{HACion
conditions and prerequisites for solid-liquid separation step in the step

of crysteapérazatd, Otheh bedhd Dovleir i 1GEPanard@nablyequ &tee lafghalleysdead fl tazatm,on /
solid-liquid separation is the step of crystallizing and separating the
phenol vadderst thie aontdrerevinoepdmpat &tdire esihdudieihg dquigbenwthen 1AL bewfiavarbbhi ned
in the preceding concentration step (C) In this step, the above-nentioned
concentegeed tpessi durabsy i lepsitd removiilr $nl yhe codisealend 40Vstel Vig@tiappriori ntel y

to crystallize the phenol adduct into slurry. In S
concentration of bisphenol A in the concentrated residual liquid is in the range of

preferably 20 to 50% by mass, more preferably 20 to 40% by mass. The concentration
thereof, when being lower than 20% by mass, brings about lowered recovery rate of
bisphenol A, whereas the concentration thereof, when being higher than 50% by mass,
gives rise to a fear that the slurry transfer after crystallization is made difficult
(D) the step of crystallization / solid-liquid separation* -

The present invention is characterized by the conditions and prerequisites for
solid-liquid separation step in the step of crystallization / solid-liquid separation.
The step of crystallization / solid-liquid separation is the step of crystallizing
and separating the phenol adduct from the concentrated residual liquid which has been
obtained in the preceding concentration step (C)

In this step, the above—-mentioned concentrated residual liquid 1s firstly
cooled to 40 to 70°C, approximately to crystallize the phenol adduct into slurry. In
this case, the cooling may be conducted by the use of an external heat exchanger or
by a vacuum cooling crystallization method which comprises adding water to the
concentrated residual liquid, and cooling the liquid under reduced pressure taking

advantage of the latent heat of water vaporization. In the aforesaid method,



thi's case, the cooling may be conducted by the use of an external heat

. exchanger or by a vacuumcooling crystallization nethod which conprises
adding water to the concentrated residual liquid, and cooling the |iquid
under reduced pressure taking advantage of the |atent heat of water
vaporization. In the aforesaid nethod, 8 crystallization treatnment is
performed usually under the conditions including a tenperature in the range
of 40 to 709C and a pressure in the range of 4 to 16 kPa by adding water in
an anoumys Gl Bzdtdo 2 0AebymemdS 5s appr @oedatwlay]lt antke encentit aired in¢legi ciial
liquid. The water to be added, when being | ess than 3% by mass, causes

i nsuf f itemeartiveatn teeowate capdctd Y0 Onhaed easresherewat ehe rahen obeli hg 1f0Pe tyhan
20% by mass, unfavorably |l eads to an increase in dissolution | oss of

bi sphendling vMaredyen am@ngrgisBake 2240 | on meenpeprxinetelivhen theiavgctroneted han
40'C, gives rise to a fear of an increase in the viscosity of

cryst alfer el ohiariquide ofetebl iod e adde-ofh o Pehes damie,thamiiereht nape causes
tenperature,. when bei ng hi gher than 709C,  unfavorab rj ngs abqut

| ner oaddsi g oI e BeMD $aptcibi s pherrar TR “‘Fﬁér’sl“’lh‘%/'”r 5‘8%&9%@&3&%@ e by
crystal lized phenqgl. addyct contains the pheno]. adduct . in crystalline

St it e Raorng Ry S5aTE e el B 8 sre A TRRA Higw arofob pBef R fieoler.

pr ef er abl .10 0..9 ln t resent inyentiop, the slurry is

separ at%eayyisg%l]ltz glogph%mﬁgmtéﬁ%cw[ﬂgré%ﬁ ct 3}3‘?% k|’aznaf“|9)gr‘1 %rlovteﬁerrlslei%ougrfear of
cont ai pingoF EAC 0 OVRIOGHG! oY IRANS 2o Ofonfilibh{ RbE 98 1H2E NG 0T BE the gome.

above- nenti oned average particle size, when being smaller than O.

| eads ty@edBletiOkahde@Rtir, thRnChEAR Mghef fgst 7due taranrasgedr sikf acar Area
of the particles, whereas the average particle size, when being |arger than

1 MM igeveserisaitoluni @asonabliynitipaéngeit|ing velocity of the particles,
which are nore liable to unfavorably stagnate in the | ower portion of
transport phpisigrryThetkihitngatheodr yshaetlhoe! glamoéridancecdrheisublst phieubl gidduct
efficiency of a solvent on cleaning therewith as conpared with the

cent ri fingalrsepal ati o trekeio at hepery emabd lieng zef frethd vengeepValds tofl mm,
inmpurities that are contained on the surfaces of and anong the crystals. The
cryst alPFpZeP bh Onbithdt O1Mmguly ththPetseabritasnidomi ehoetyaval sspusatsfiginter Bisgh a

filter nmediummy be recycled through the reactor in part as such, and
Subjecgﬁan%haqdé&%?ndcrysta lization mother liquor containing reaction byproduct by means

of filtration method. The above-mentioned average particle size, when being smaller
than 0.05 mm, leads to deterioration in the cleaning effect due to enlarged surface
area of the particles, whereas the average particle size, when being larger than 1
mm, gives rise to unreasonably high settling velocity of the particles, which are more
liable to unfavorably stagnate in the lower portion of transport piping. The filtration
method can enhance the substitution efficiency of a solvent on cleaning therewith as
compared with the centrifugal separation method, thereby enabling effective removal
of impurities that are contained on the surfaces of and among the crystals. The
crystallization mother liquor which contains microcrystals passing through a filter
medium may be recycled through the reactor in part as such, and subjected at least
in part to alkali decomposition treatment so as to recover the same as phenol and
isopropenylphenol. Alternatively, the above-mentioned mother liquor may be isomerized
in part or in whole and recycled to the raw material for crystallization{refer to
Japanese Patent Application Laid-Open NO. 321834 /1994 (Hei 6)}.

The filtration method as mentioned hereinabefore 1is adopted i1n a first



in part to alkali deconposition treatnent so as to recover the sane as
.phenol and isopropenyl phenol. Alternatively, the above-nentioned nother

|l i quor may be isonmerized in part or in whole and recycled to the raw
material for crystallization frefer to Japanese Patent Application
Lai d- Open NO. 321834 /1994 (Hei 6)). The filtration nmethod as nenti oned
herei nabefore is adopted in a first 9 crystallization / solid-liquid
separation according to the present invention usually by the use of a dry
filter,ctysayllfizhtion /osolddetiqund tsyperalbbedrt adcok digrg whilohpagrsent ¢ovanentn onellly
used. O these, a suction type endless belt filter is particularly

pr ef er abl eheBys joft er fing fii heers| gray fSbtan iconswitipsphyenobeld df lisenbich( 2yein
whi ch t he adduct_ _ of bisghenol A with phenol is contained in a crystalline
state a®mehticankld avdhvelbyhessi agsuation tere eahlegddirdtt fyer i6f PHitdpHeRdY A
in acrystalline state with phenol is forned on the aforesaid filter, and
t her eaf A& et Hd €adduct | ayer is cleaned with a cleaning |iquid. There are

usabl e as cl.eanin iquid, the recoyered phenol i C as been obt ai ned
5 The anouts bt Dbt enep ot Bh L Easr BT an HEngl dahipaPe ui GhFE,
being uged; LA Lhieansxh 3Len of diasglytion f erystallization, (i sobidsld gyid
separation ?%5. S ecessary to pronptly  carry out é°above-'descr i bed

procedugga, of ¢ (1oL ahi fRuc AR, & 6AR1 G HOORTof LAUCEAIRIASSHIE Ji2n Qe 1O

R
enhance the substitution é?#lClency a solven egree of evacuati on,

when bejdigetinheasonablatat PWi1gvesnd kf&rehBreratf @i & PfyseparatiRn inhoathe
phenol adduct and the nother |iquor, or causes an excessively long tine for

separ atéieaniherfas. tieréege egabfe @vacyaddnong 1WHEN, beidgecovbr LagHabIwhibh gh,
results in too nuch | oad inposed on the filter, thus leading to cause for
filter KaibashenbtdTheddegtieecalol eenac u@tedordnt entph efoar aleby(C3Grt the A8 ekiBag winee
preferably 40 to 90 kPa. It is also necessary to set the tenperature of an
at nosph&iter clonnaiusiedgint hie friekt extep ouf B80sspbutg§0h C cprefadl adrityoBS to iBODI@Quid
Unl ess the atnosphere is kept at a suitable heated state, there are caused
sol i di f§eparpbiPnofEt-he mot her |iquor and cleaning |iquid and

It is necessary to promptly carry out the above-described procedures of filtration
and cleaning under reduced pressure in order to enhance the substitutién efficiency
of a solvent. The degree of evacuation, when being unreasonably low, gives rise to
a failure of separation into the phenol adduct and the mother liquor, or causes an
excessively long time for separation, whereas the degree of evacuation, when being
unreasonably high, results in too much load imposed on the filter, thus leading to
cause for filter failure. The degree of evacuation is preferably 30 to 95 kPa, more
preferably 40 to 90 kPa.

It is also necessary to set the temperature of an atmosphere containing the filter
on 30 to 80°C, preferably 35 to 50°C. Unless the atmosphere is kept at a suitable heated
state, there are caused solidification of the mother liquor and cleaning liquid and
conversely, dissolution of once crystallized phenol adduct, since the mother liquor
and cleaning liquid are composed principally of phenol.

Moreover since the filtration procedure is accompanied with gas / liquid mixing,
it is preferable to remove as much as possible from the atmosphere, such substances
as oxygen which affect bisphenol A or phenol in the subsequent step. It is important

to perform the removal step in a stream of an inert gas containing oxygen of at most
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conversely, dissolution of once crystallized phenol adduct, since the nother
liquor and cleaning |liquid are conposed principally of phenol Mor eover
since the filtration procedure is acconpanied with gas / liquid mxing, it
is preferable to renove as nuch as possible fromthe atnosphere, such
substances as oxygen which affect bisphenol A or phenol in the subsequent
step. It is inportant to performthe renoval step in a streamof an inert
gas contai ni ng oxygen of at nost 10 5, 000 ppm by vol une, preferably at nost
3, 000 ppivlpmuiol urtene, Theefienelslty gasodto3,WO0upecy velumet Tepeaeeft gad by bhkiugkd ed,
but is preferably nitrogen fromthe econom cal point of view For the

pur poselohoobberiifi erg 1y He mblyjdedtuit vis predduabtly ofi theggih fnemi tthe, edononigabfrpert ple
to repeat the step of crystallization / solid-liquid separation a plurality
of tinme%i®¥-That is to say in the present invention, the step of

crystalllzatlon solid-liquid, separation (D) and the next step of
di ssol uti onf9~ H&eﬁ&ra?ﬁ %%?tit@ﬁnlsf@mha Qb kil de pé‘éddéFé?tf|hdﬁh PRl Whet addhEtctore

bi sphenol A wi uralit )

hor oo e r el B BCR Br ke R 1 Sy Bl 7 s {i o Eessalisiop o VOVRH By h HEst ep
of renoyi henol (G E e st of ol ut.i on st.al | (o 0

sol i d- I?Ihqw §epar 'Eﬂl %)hne %’ QSQFE Yo 88"3 o‘? prsBk enofr ?ﬁﬁw%/ HOB engl ﬂqmd he

phenol adduct, yhi {50 DA oBeED CLYS {9t 14286t And, seRaraLed: 0, 4 o s190. fllfall;

di ssolved wth phenol - contai ni ng sol ution eno contalnlng SO I on

to be U§é%qrah'8ntf*&? HeCSRNE ¢ %TfecHsb%n'a@tA §H%C;!)tfe'n8§‘|(‘ﬁ}’ a'r'erPerQQoedbaUBhﬁ%Tl Bt
exenplified by the recovered phenol whi Is obtained in th

above- desek] hed tkoncendd atd ontpSireat Qg /TmBEt1G1|ge@m|ﬁ}GceédlsglfbgldN@!j(Bb\ ths sused
for the phenol adduct and is forned in the step of crystallization /

sol i d- | ofquedb\s@pamahbbdnGfD) and the nmother liquor in the solid-liquid
separation of crystallized phenol adduct and the cleaning |iquidfor

t hephent) addued ofshiscolutdoror crandllimguich bebhig-1 oquiedeparathen frregeniddstep
(E) and / or subsequent steps. In the present step, the above-nentioned
phenol - ¢foht sithennl Assl Ut bbendls added to the phenol adduct obtained in the

step (D), and the resultant m xture is heated to ) _
The phenol adduct which has been crystallized and separated in the step (D)is

dissolved with a phenol-containing solution. The phenol-containing solution to be used
in the present step is not specifically limited, but can be exemplified by the recovered
phenol which is obtained in the above-described concentration step (C), the cleaning
liquid which is used for the phenol adduct and is formed in the step of crystallization
/ solid-liquid separation (D) and the mother liquor in the solid-liquid separation
of crystallized phenol adduct and the cleaning 1liquid for the phenol adduct, said liquor
and liquid being formed in the present step (E) and / or subsequent steps.

In the present step, the above-mentioned phenol-containing solution is added to
the phenol adduct obtained in the step (D), and the resultant mixture is heated to
80 to 110°C, approximately to dissolve the phenol adduct by heating and to prepare
a bisphenol A-containing solution which has a bisphenol A concentration favorable for
the crystallization procedure. By dissolving the adduct layer after cleaning in phenol,
followed by crystallization in the above-mentioned manner, there is obtained a slurry
solution of bisphenol A in phenol (2) which solution contains the adduct of bisphenol
A with phenol 1n a crystalline state.

The slurry solution of bisphenol A in phenol (2) which is prepared in the aforesaid
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80 to 1109C, approximately to dissolve the phenol adduct by heating and to

. prepare a bisphenol A-containing solution which has a bi sphenol A
concentration favorable for the crystallization procedure. By dissolving

t he adduct |ayer after cleaning in phenol, followed by crystallization in

t he above-nentioned manner, there is obtained a slurry solution of

bi sphenol A in phenol (2) which solution contains the adduct of bisphenol A
with phenol in a crystalline state. The slurry solution of bisphenol Ain
phenol mg@jervifaischl dvsv iprepiayed ehrattaheelat oredsdiod tkdperanmes, hasompataiveiysessity
even at a relatively |ow tenperature, is conparatively easy to handle, and
is wel ltoduntld fisk 1§ ivetl avion Wt hilgrpiionerithThdisteap Ofe diepsol disgpdution
crystallization / solid-liquid separation of the phenol adduct is repeated a
pl ur al V't yrofat]igesion £) sehe-st@pgdosemseationgof thel pherpl Theicdt ép TPepEst ifng /
melting is a step of heating / nelting the phenol adduct which has been
cryst aPly2ddtund @arated in the above-described step (E). In this step,

t he pheig)ol hadduct 11% heated to 100 to 160C, approximately and is nolten into
a |iqui't! m'RtUr8. oY &F2tNé st'“ggt](ﬂg renmovi ng phenol. The step of renoving
phenol is st of. distilling, away the phenol h ans, .of _ vacuu

i stillati Oh° C50 BEVEr Hh LpRanIe K o Pl PER BEa: BT HE LBRIE REALTSited
vacuu | St ion | t N i Ge. r it eral |y

el ua e PRLE B LA R sc b, BLATH GO LT 0G EROALEL 25, DRFER e 1
the rangg, ofhel pRero® MAAG isTEtELSh dud! t UNERADVAL, PG yCAN TURbhEL BRo
renmoved by steamstripping (H the step of granulation ‘Fhe step of

granul ationibdsniatstep of making into droplets, the bisphenol Ain a nolten
state which has been obtained in the preceding step (G by the use of a

gr anul &t) aheappear &t usmeudep @enal spray dryer so that the bisphenol Ais
cooled / solidified into the objective product. In this case, the droplets
are formedThy stet ofiirzatyiom, pleprhysrgsomp thdittiikéjnanhyatte plowmbédywidahs of
nitrogen, air or the like.

vacuum distillation to recover bisphenol A in a molten state. The above-mentioned
vacuum distillation is put into practice under the conditions generally including 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 unremoved phenol can further be removed by steam stripping
(H) the step of granulation *

The step of granulation is a step of making into droplets, the bisphenol A in
a molten state which has been obtained in the preceding step (G) by the use of a
granulation apparatus such as a spray dryer so that the bisphenol A is cooled /
solidified into the objective product. In this case, the droplets are formed by

atomization, spraying or the like, and are cooled with nitrogen, air or the like

Examples

In what follows, the present invention will be described in more detail with
reference to comparative examples and working examples, which however shall never limit

the present invention thereto.

{Preparation Example 1}

A reactor which had been filled in with 600 g of a cation exchange resin was

12



Exanples In what follows, the present invention will be described in nore
.detail with reference to conparative exanples and wor ki ng exanpl es, which
however shall never limt the present invention thereto. {Preparation
Exanple 1) A reactor which had been filled in with 600 g of a cation
exchange resin was 12 continuously charged with 4, 600 g /hr feed rate of
phenol, 280 g /hr feed rate of acetone and 16 g /hr feed rate of ethyl
nmercaptan, while the tenperature was nai ntained at 75C. The resultant
reacti oronmindtous ey sieas gsewnithtdo 680 st/Bpfedd raariphgnd10VE80 @ Ahirrfgepob it of acetone
substances intended for renoving | ow boiling point substances conposed
princi paidl 16 gofhrufsesacttedoficeh vhaendapham peslgl the henrerheireovesbod intagngdodr nt
subst ances conposed principally of unreacted acetone were renoved. As a
resul t,7thefbe waguldppairped ian midHEei'es $Pbdact SErP of rentwios 1av 840 ige/meint
whi ch was conposed principally of bisphenol A and unreacted phenaol that
wer e f oTHRBERICAS tipkended of o5f TemebiA Ag PBW 18I 19IAY SYBF IRNces BBROSRE T Inqipally
reaction. product, from which part_ of phepol s .renoved under the
condi tiOgngmieﬁéﬁf’diaﬁ@toaeaw&tgn‘i)erreé‘t‘{ﬁ éh?gtf t[f%éé“’a drlé“gpup&%’btuF‘é PSS, 5°RP8d was
concentr at e.dl% requl ated so that the concen&r%ti on of th%\ bi s hengl A was
by o . t h taine

made t @ BETPIOLE Y WHSE oo b HEF e5TPt BHE BT s phehdi® S A e ohtE st F ot & Wikd *Adted

5% by mhss: o WALl ac 3G :LNG J,%ﬁb"gt/é‘. X GHE € se%%t}jilgﬁéﬁg]l} %g‘??ﬂ&ﬁ%}{ ch

crystallization under stirring at 4 to crystallize a uct,

had an PVRE %@em%giﬁleﬁoﬁit%gt iw@_r@- fo?lﬁé’cﬁtiﬁ-lﬂhien@te%t &t ‘?reﬂtgvngllomrBoi{lEK?%li@t 1 }
The slurry solution at 45C of bisphenol A and phenol in an anmount of 3,000 g

whi ch hadsberesolthainedtidd bhriubt egasmtvhoth EXATRIephln¥BSyapOtng e ONhPerd the
filter on which a stainless steel wire nesh of 63 mcronmeter (j1 m was

| ai d downdiw@indstheltempes at aremnpedatwhé olf WesCr aindes fres46E, oaApi®. OXkimt ey i n
an at nosphere of nitrogen at 50C containing 1,200 ppm by vol une of oxygen,
and wascohtérteneellyyregutdtiedrsoatha80tHePaoricentralorset ohed.isphsenal Resisl hadet trebe
above-nentioned slurry solution was separated into the

30% by mass. To the resultant bisphenol A concentrate was added 5% by mass of water,

and the resultant mixture was subjected to cooling / crystallization under stirring

at 45°C to crystallize a phenol adduct, which had an average particle size in a

crystalline state of 0.1 mm.

{Example 1}

The slurry solution at 45°C of bisphenol A and phenol in an amount of 3, 000 g
which had been obtained in the Preparation Example 1 was poured onto a filter on which
a stainless steel wire mesh of 63 micrometer (um) was laid down, and the temperature
of which was raised to 46°C, approximately in an atmosphere of nitrogen at 50°C
containing 1,200 ppm by volume of oxygen, and was filtered by suction at 80 kPa for
60 seconds. As a result, the above-mentioned slurry solution was separated into the
phenol adduct and mother liquor with a result that a wet cake having a thickness of
84 mm, approximately and a liquid content of 25% by mass was obtained on the stainless
steel wire mesh. The resultant wet cake was dried in a stream of nitrogen at room
temperature and reduced pressure for 24 hours. Subsequently a measurement was made
of the average particle size of theresultant adduct. The result was 0. 3 mm. In addition,

a measurement was made of Hazen color index of molten adduct. The result was APHA 5.
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phénol adduct and nother liquor with a result that a wet cake having a

. thickness of 84 mm approximately and a |liquid content of 25% by mass was
obtained on the stainless steel wire nmesh. The resultant wet cake was dried
in-a streamof nitrogen at room tenperature and reduced pressure for 24
hours. Subsequently a neasurenent was made of the average particle size of
the resultant adduct. The result was 0. 3 mm In addition, a neasurenent
was nmade of Hazen col or index of nolten adduct. The result was APHA 5. 13

{ Conpar{@bmpee a Exanpkamply THe procedure in Exanple 1 was repeated except that
the slurry solution was poured onto the filter under atnospheric pressure

i nst ead of Tseekiargunt 1 86xdPae 1 The rsheatey exspituthrdrihaasumlyl owet onyastrawekdf or
10 minutes, but it was inpossible to separate by filtration into a

preci piof bt éharfd! superdsat e spheyés prapdreddotierd afs sucldagert §CERparht isverry
Exanpl e 21 The procedure in Exanple 1 was repeated except that the slurry
sol ut i GATYESEN pdar dldoverhite stapf 1feer apinuiem PEhPEr “asul B Eabdldt t20ey2sahettdad
of theftiltet the tenperature of which was ﬁaised tg 46C, approximtely. As
a resul’t ! PP \MAS DBEETVAH E PREFEPCTEpYsi Y On BHE TEFFEInt BPeHtE of the
filter. The resultant wet cake was anal yzed by neans of thin |ayer

chromat ography. As a result, the ratio of bisphenol A/ phenol was 1/ 2.

3, point] t the,cake was a m xed cake containing crystalline pheno
adductqg%ﬂg¥?ggmpﬁgﬁgﬂei%qpart. {Conpar ative Exanple 31 The procedure in
Exanpl e 1 was prengatedn ex6ept 1thalreb Bt edleMEdN 33k Whi QDuMESsROUTE G as PBEQ 48
filter the tenperature of which was raised to 105C, approxinmately in an

at nosphat® aofi 10kt E038Bm atm BB et ins{aadt eb@)hendtebt &F dHhertieppenativngraturshi ch
was raised to 46C, approximately in an atnosphere of nitrogen at 50C. As a
resul t ofphepolvaaddilcdd tmashasgiryxireftel YNAd Berelsopt, polidrieorn sodbskeheed 4 Iph eo,l
wher eby no wet cake was obtai ned. {Conparative Exanple 4) The procedure in
Exanpl @eflosiasor epeat echinéxcepe dfhabe tfhetes] Ufheyresol tdntome twagke wié tees bded rbyan
at nosphere of air instead of an atnosphere of nitrogen at 50C contai nin

means of thin layer chromatography. As a result, the ratio of bisphenol A / pheno

was 1 / 2.3, pointing out that the cake was a mixed cake containing crystalline phenol

adduct and free phenol in part.

{Comparative Example 3]

The procedure in Example 1 was repeated except that the slurry solution was poured
onto a filter the temperature of which was raised to 105°C, approximately in an
atmosphere of nitrogen at 95°C instead of the filter the temperature of which was raised
to 46°C, approximately in an atmosphere of nitrogen at 50°C. As a result, phenol adduct

was hardly left on the top portion of the filter, whereby no wet cake was obtained.

{Comparative Example 4}

The procedure in Example 1 was repeated except that the slurry solution was
filtered in an atmosphere of air instead of an atmosphere of nitrogen at 50°C containing
1,200 ppm by volume of oxygen, a phenol adduct sample (APHA of 5.5) which had been
treated in the same manner as in Example 1 was molten in an atmosphere of nitrogen
at 165°C, and the phenol was distilled away under reduced pressure to obtain bisphenol

A. The Hazen color index of the molten adduct was APHA 18.
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1, 200 ppm by vol une of oxygen, a phenol adduct sanple (APHA of 5.5) which
.had been treated in the sanme manner as in Exanple 1 was nolten in an

at nosphere of nitrogen at 165C, and the phenol was distilled away under
reduced pressure to obtain bisphenol A The Hazen color index of the nolten
adduct was APHA 18. 14 {Exanple 21 The phenol adduct sanple which had been
obtained in Exanple | was nolten in an atnosphere of nitrogen at 165C, and
t he phenol was distilled away under reduced pressure to obtain bisphenol A
The Hazélivagolor2 i ndex of nolten adduct was APHA 10. It can be seen fromthe
result that filtration treatnent in an atnosphere of nitrogen brings about

| ess col ori Hip ahod addpet savwreaplichriedubeengdtebradared st t Kag mohteanin an

at nosphere of air. | NDUSTRI AL APPLI CABI LI TY According to the process for

pr oduci AigroBPERetlon i AT asent He 1HP Eserfd ithgerftaneh Wee dissikdfde2yssntiteredyced
pronptly recover hi ghly pure adduct of bjsphenol A wth phenol in high
effici eﬁwsweom 25 RHCE | SHERDE for! PifGast CB!/”pb’Ef’rﬁxn‘Qf f"\flh\qet%lftﬂdfl?t 3F de oot

bi sphenp] A and phenol onto filter, and form ng an adduct | ayer . of
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t r eat meng made possible to promptly recover a highly pure adduct of bisphenol A with phenol

in high efficiency from a reaction mother liquor by pouring the slurry solution of
bisphenol A and phenol onto a filter, and forming an adduct layer of bisphenol A with
phenol in a crystalline state under specific conditions. In addition thereto, by
specifically defining the average particle size of the phenol adduct to 0.05 to 1 mm
in the step of crystallization and solid-liquid separation which step constitutes the
essential element in the present invention, it is made possible to enhance the
filtration efficiency and cleaning efficiency, and at the same time to obtain bisphenol

A with less coloring.
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and thereafter renoving the phenol fromsolid conponents, characterized by
.pouri-ng onto a filter, a slurry solution of bisphenol A in phenol, said
slurry solution containing in a crystalline state, an adduct of bisphenol A
wi t'h phenol having an average particle size in the range of 0.05 to 1 nm
and filtering said slurry solution under reduced pressure in an atnosphere
of an inert gas streamat 30 to 80C containing oxygen in a concentration of
at nost 5, 000 ppm by volunme to constitute an adduct |ayer of bisphenol A
with phenol. 2. The process for pr@dddks ng bi sphenol A according to Caiml
wherein the reduced pressure is in the range of 30 to 95 kPa. 3. The
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said bisphenol A being produced by reacting phenol and acetone in the presence of an
acid catalyst, subjecting the resultant slurry to a solid-liquid separation treatment,
and thereafter removing the phenol from solid components, characterized by pouring
onto a filter, a slurry solution of bisphenol A in phenol, said slurry solution
containing in a crystalline state, an adduct of bisphenol A with phenol having an
average particle size 1n the range of 0.05 to 1 mm, and filtering said slurry solution
under reduced pressure in an atmosphere of an inert gas streamat 30 to 80°C containing
oxygen in a concentration of at most 5, 000 ppm by volume to constitute an adduct layer
of bisphenol A with phenol.

2. The process for producing bisphenol A according to Claim 1 wherein the reduced
pressure is in the range of 30 to 95 kPa

3. The process for producing bisphenol A according to Claim 1 wherein the inert gas
1s nitrogen .

4 . The process for producing bisphenol A according to any of Claims 1 to 3 wherein

the filter is a suction type endless belt filter.
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