; PQe3emAnk<" "6LT+0 PROCESS FOR PRODUCI NG BI SPHENOL A BACKGROUND OF THE
"I NVENTI ON Field of the Invention The present invention relates to a process

for produci ng bi sphenol A exhibiting a stable hue. The thus pr1}“”@%“‘"“Ilulmllm
bi sphenol A is useful as raw materials of polycarbonate resins, _
resins, p olyarylate resins or the like. Background Arts 10 As wel |« nswn

inthe arts, bi spheng@%ﬁ%s% RS]?ﬁdWCQN(PMBPHENUIPﬁnG] i's an inportant
0

conmpound useful as r eria engl neering plastics such as
pol ycarbonate resins and pol yarylate resins, or epoxy resins. Recently, the
demand for the above conpound tends to be nore and nore increased. In

parti C”'@AQI%@R@UNWOMHMNVENTHDNM pol ycarbonate resins, 15 the
as

bi spheno been required to exhibit a stable hue w thout undesired

col orati Cthofifferdtlod s treated at an elevated tenperature. It is also
known th@t%k?ﬁeﬁbl sphenol A is produced by condensi ng phenol with acetone in

the presence ofy@pragdrit inRatioanrelatdsatge pravess der areducingshisphanelis
case, the acid-type ion exchange resin is usually swelled Wléth wat er and 20
packed igkabiteRe tOlstalfibt BuepaThienthus peodecede I gsnupefulAsh &A™ t h
water to renove acid substances therefrom_ and then washed w ttglgg enol
prior t omistsritkeofi polyderbonats resins, Cporgresidsapplyaryiaée BRRIRS 0T FEEG FDr t he
washi ng has been usually mxed with a reaction m xture di scharged from
outlet of the reactor in order to recover and purify the phenol. For this
‘reason, the tnus 25 produced bi sphenol A inevitably contains acid

subst ancBagkgrosud Ar§ i n deteriorated hue thereof. DI SCLOSURE OF THE

| NVENTI ON The present _i nvent,ion has beegn [ b e A W@e
problGns. AASijeilctkWQ Ha ghesars %@ﬁ?ﬁoolng% Z{Q%Vb %fr(%%gaa pr (?éyel)ss f or

produci ng bi sphenol A exhibiting a_ stabl u i esf lefdirkcdriat i on
even wheRreRanfleld ap HRPYLED tcgglqo&ﬂgfg?lg Edrfle"is %g%{]ﬁgétréeigﬂljté of (étlaxt gnsg?ve

st udi es, iﬁf;s%icgrﬁeﬂsﬁ% “F@S 'é,@’ygcﬁ‘isg%@ tjéalye%iﬁ%)'dﬂq ﬁ&garyﬁalﬁ@@eﬁh@ym @by rebins.

achi evedP ances froma phenol solution obtai ned after

washi ng the agidi{Ype, | g icBm pbu@drtsfdnto ibev andriecantdanobeen
acconpl i i%&ﬁnﬁg’ségxocﬁer{l%ﬁ%%?%%ngw‘%ggfn% he present invention provides a

process to reB&QcﬂUqJP?ani&HQ@,nﬁheﬁ edr gaeswnpasesabofpolycarmate|reping he
presence 0of an acid-type ion exchange 10 resin as a catal yst and_then

subj g6t i NEe HEYKARATA Ashednireqtived toeskinbit pstaderkueivgthoutapndpsived
recover the bi'sphenol A froma fraction discharged froma bottom of
di still athbRypatiohwiven whepii isi tneatedeatramgleyated tRMBe¥afyEe on exchange resin
filled in a reactor with ' . henol
It is also known that the bisphenol A is produced by condensing pheno
with acetone in the presence of an acid-type ion exchange resin as a catalyst.
In this case, the acid-type ion exchange resin is usually swelled with water and
20 packed in a reactor. After packing, the ion exchange resin is washed with
water to remove acid substances therefrom, and then washed with phenol prior
to its use in the reaction. Conventionally, the phenol used for the washing has
been usually mixed with a reaction mixture discharged from outlet of the
reactor in order to recover and purify the phenol. For this reason, the thus

25 produced bisphenol A inevitably contains acid substances, resulting in

deteriorated hue thereof.

DISCLOSURE OF THE INVENTION

The present invention has been made in view of the above problems.
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phenol before using the ion exchange resin in the reaction; and 15
"distilling a phenol solution obtained after the washing together with a
fraction obtained froma top of the distillation colum for recovery of
phenol . DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The present invention wll
be described in detail below 20 First, the respective steps of the process
for the Rpoghebt YT Me %@B&Qﬁth&ltiﬁndﬁS%i%’ﬁﬁid@iaﬁmn@és Aot pyedodimed by
reacting acetone with an excess anount of phenol in the presence of an

aci d-t ypgishREn6X AhkkiBiti 88 ian stshle dHed wathantdunilési2éd celpratied, even when

al kyl mercaptan as co-catalyst. As the suitable acid-type ion exchange resin
as cat al ¢rahited Aea 8 el@atbé temmeraturg. used sul fonic acid-type cation exchange
resins. Exanples of such sulfonic acid-type cation exchange resins include
sul fonat ed st yAetke destiltyf ebtensaresstadpes, Yine presentlinhvertozs| %@we Seund khat
styrene . polyners, phenol formal dehyde-sulfonic acid resins, benzene -2

f or el dethedsboue dljedtds achibveddiyneepvingeacid gubstamees from ﬂ(ﬂh%loiéphlti%e
cation exchange resins may be used alone or in the form of m xture of any
two or nubteinédrater Wwhshing tthel ecid-tnendpraprehanges e co- i HLPSE G e
such mercaptans 5 having a Cl-Ci o al kyl group anpl es of the

al ky| mer inendion hagberreaesontplishad-basedon Ehlﬁﬁngpgapt an, propyl nercapt an,

al oyl ot Capt anbhiet g RESseRBUBTEN Son S5atiias AP Heeh Rt MR hisphoPhes e

Tor & 1 heAddt FoaRsine Reaiab o B ARTghige bESsrule Bt A by i Syofdel 0 ©f
react ontesiRcih o4 s, RPH bbbl i T 22Rkuph b et 8 6 Epa BT 1
ot pr bRl el R fo bR T R B A G ReaT  ons, the
reactiongt t gytfkl'ifcilila?tiﬁﬁ)cBl‘?xn%lQ,o&'meflgiﬂE‘?| ar ratio of phenol to acetone is

6 to 13; "an nolar ratio of acetone to nercaptan is 13 to 25. The
resul tant reaciyaanimg Xdatid ea(ﬁ@&&?é Ndn eRcledthd iresint dilleids phen ateadtorumrittact ed
phenol , unreacted acetone, catalysts, by-produced water, 20 al kyl nmercapt an,
and ot hephbyoPhefdue usirgutte ias exchanige resinfinr theorsactiodsandd col or ed
substances. Then, the reaction mxture obtained in the step (1) is,

di sti§l ed undedigtflingdupbenpl sdlation ohtainetbefenthearashingdogether with a

by- produced water, al kylnmercaptan, a part of unreacgted phenol,and the |ike
from a t Gractfoncobainedafronna dep whthe distaiationmc uﬂmaﬁ?rdr%)%%‘(r%f e ni ng
bi sphenol A, phenol, etc., fromthe bottomthereof. The reduced-pressure
distillation may be conducted at a tenperature of 70 to 180C under a

pressure Sl 8ripMoR oF Hk PREFERRED EMBODIMENTS

The present invention will be described in detail below.

20 First, the respective steps of the process for the production of bisphenol
A is described.
Step (1): Reaction Step
Bisphenol A is produced by reacting acetone with an excess amount of
phenol in the presence of an acid-type ion exchange resin as catalyst and, if
25 required, alkylmercaptan as co-catalyst. As the suitable acid-type ion
exchange resin as catalyst, there may be generally used sulfonic acid-type
cation exchange resins. Examples of such sulfonic acid-type cation exchange
resins include sulfonated styrene divinyl benzene copolymers, sulfonated cross-

linked styrene.polymers, phenol formaldehyde-sulfonic acid resins, benzene
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Upen such a distillation, the unreacted phenol is subjected to azeotropy,
“and renoved out of the reaction systemfromthe top of the distillation
colum. ,~. = ~t ~~~~ Concentration of bis~?henol A 5 The bottons obtained
by renpving the above substances fromthe reaction mxture, is then

di stilled under reduced pressure to renove unreacted phenol therefrom and

concent 1340 IRRRNGLIEIE Al @ kBdidls R Mo TIPREL Sulibi 3] d13d tgpBcabionat ed
SO 1 On

resi dual ut Is used as a raw material of the subsequent

crystal 'é@bh@@ rebBiy mhYebé A3 163 o incihiedforio 6f aamextuee dfGapatwoood arly
restricted) but the conCentration process nmay be usually conducted at a

t enper at (bge Pherk@ to 170C under a pressure of 5.3 to 66.7 kPa. Wen the
tenperature is less than 100C, it is necessary to keep the reaction system
under hi gh vacDhensasvablé adkylnfarcapieaarc aséd asyco-edtatyst eeret Sughe neargaptans nor e
than 170C, an additional heat-renpval step is required upon cond_ucfi g the
15 sdbsehareng ar ¥5t@|J iadkyl @roupep Exgmplasnéntheatalbnlnegrcpptame ioclyde
contained in the concentrated residual solution is in the range of 20 to
50% by vemeghylmenceptambl yethylmeresgtaby weorgpylmaxsaptahe cemiphnereapdtan, of

bi sphenol A contained in the concentrated residual solution is |ess than
20% by weicithexylmercantener 9r petheentlife of HMHENJhepe ped erGARIRBY. On

the contrary, when 20 the congentration of bis nol, A in.the residual

sol ut i oneﬁlgf)fmr@antnanl%@wwaﬁéi ?rrﬁa- i i“%ﬁl@‘%@&d thesg @l %P?Pga%ﬁ urry
obtained after the crystallization step., Ste 4). Crystallizatioon 25 The
concent r BaFPe Beg &]éﬁnes‘gllﬁttih@?]{toﬁlﬂt i%EﬁXYWet#@(I‘s‘%%o ?ginqrg tb%“%od to a
tenperature of .40 to 70C to,crystallize ;an. C i ngl r henol
(her¥l nafter rEprer F‘gﬂv‘? olGREHIOR, Ay bﬁer%ﬁ@g%c%qn)%ﬁm%(gr ygo aela%r?; a
slurry. The.cooling,isSs.C r I gt i ng
LAY RO PP AL IS o MR R SPHSESRENoRHFOI
sturry-| heauded PRGRANE OntifSbEY dheBRA iRNLhEIE HiueR sdabe Veldigat i on,
centrifugal”separation, etc., and separated into the phenol adduct and a
crystall (BBEV BB thBFeihiig ¥RUa N9 hdhe iR ghYf Praehse $r-1Theefdrablyodbaiorted
crystallrzati on nother liquor may be directly or partially recycled to the
reactor, ggr recovered in the formof phenol 5 and isopropenyl phenol by
subj ecting whole or part thereof to alkali deconposition. Alternatively, a
part1®r whol e Ak tohéhec vflsdratdaictiani amditivhsr the veantioraerbperaiome ip Abtand
recycled as raw material to the crystallization step (refer to Japanefe
Pat ent LaDAGptre hwlasratiosdghennd toracepore is 6 19ph3;- #ad thagnokayr 1ating
adduct The 1:1 adduct of bi sghenol A and phenol obtained in the step (4) in
t he for maoétopeyiemaercaptan bl e8Pt ed at a tenperature of 100 to 160C to

bt ai i qui ' ., 15 ~t~n (Q)' R 0 bi 1 The. .LigQui '

obt ai ned i n i e BPHGRY SeagHiaR MREkn T A et R ALpLdy IF bk B ¢
h I d i sph A f Th d i Sl ti

o condutreRaibta PRAREY ardraste sq b i roocRBES S By aRRbEed) Syhio 7
13. 3, kPa._l ddition, ' ? ngihigt ed
oy kRwn eV RIEA LR el BT Pro e B o PSS TRY Bl e

inthe s bstai@bged into droplets using a granulating apparatus such
as spraytc r§é?%ug§@nbodled and solidified to 25 obtain an ai med product.
The droplets are produced by spraying, spreading or the |ike nethod, and
cooled with nitrogen, air or the like.

op (2): Recove . o o

Then, the reaction mixture obtained in the step (1) is distilled under

25 reduced pressure to remove unreacted acetone, by-produced water,
alkylmercaptan, a part of unreacted phenol and the like from a top of
distillation column and obtain a liquid mixture containing bisphenol A, phenol,

etc., from the bottom thereof. The reduced-pressure distillation may be

conducted at a temperature of 70 to 180°C under a pressure of 6.7 to 80.0 kPa.
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In-the present invention, the acid-type ion exchange resin filled in the
"reactor is washed with phenol before used in the reaction, and a phenol

sol ution obtained after the washing (hereinafter referred to nerely as a
"washi ng phenol -5 solution") is distilled together with a fraction
(contai ning acetone, by-produced water, phenol and al kyl nercaptan) obtai ned
froma t@poﬂfsutchea rcﬁgtﬁﬂﬁﬁFH! ﬁ%é%ﬁe%t%&hélhé’ddlqg ja0TBd 6 etheotraplye agldove
step (2) to recover phenol therefromand recycle the recovered phenol. In
the di stidphGddOsit Sihe RAetidhsystdmitftan theltopof thedystiléatice dolumsepar at e
the m xture into respective conponents by varying the distillation
conditions. Alternatively, several distillation colums may be used to
separate the m xture into respective conponents. The washi ng phenol

sol ut i ongaRd(Ph€ohéatiation ofbispiatiol dom t he top of the above
reduced-pressure distillation colum may be continuously or intermttently
i xed t oget herThé nbdtomsyobimsredfby emming ntheuabare sulistansast &am ntha ng
met hods, the distillation nmay be conducted in_such a manner that the ratio
of phenoteaztiohanmeirenist thendistilled yidarotedyiopd Pressurs to FEMAVEHRXEAEEES r om
the fraction obtained fromthe top of the reduced-pre(is re .di SLerfhg tion
col umm i phewelhtherefrom amgecorcentratg1bisphenol Ajgontaane Gge%'eéEov da'b‘Fﬁanol

Tanahi | ohtind ResER AR RIS, SO S DS RRoR BT yoteHal Tl -
more dot SR bsdsEeRs, CTITBNA b ey a e Cncan At | jopdFtians TRk fot o,
boo: 1 peprBieBr sty bk shf CRierRab 05t s miabBerndually Aol
Faein (Bf A trdneif ok 1Po)B PR B bt es Bl o 5ieCed BOT RRA! BUIRAEhANGE
mai nt ai ngjpg t&%{e]‘r’ﬁ%ggii?%éseﬂm‘?{ PHOHCE ils GRGsshiiP 16 WeboRhE rasition upsteoat i on

exchange 'resin n the reactor was washed with 80 cc of -6 water

and t he”u‘#db{‘ hidi0 vaEu@in AHERGAbn. TR fiRSetrtanly, stias itntenbpeiatare & mere
e

washi ng t I on exchange resin with phenol was recovered in a flask. It was
conf i r neghihat70Ple anesddieiond] Waslivegngviad soép $oreqiirad apunacordhcbgithe 9y by
wei ght of water and 3 weight ppmof sulfonic acid (in terns of )

p- t ol Slengabbéqanirt crystaillijatidinstepas Mrgeqiventitatan of bisphemel Aeartadinedder
ordinary pressure to renove water therefrom and then treated at 17QC under
reduced” pheszmncentratedoesiduadsohationhisr B then xangepel 20yta RE™% dyoveieht:

phenol. As a result, it was confjrned at the thus ur.ifi%d henol
cont ai ne@refesablyl 200t0 \#)%gnky ppeigst. 1 B efne S%C%tgafﬁ%? OHF‘%’E ng}“A
| f oni id. Aft | et i f. i th b
2cet one. snatanRgieReconErhtare FeidRRbH R oRae dpet fhaif a0l weleh¥he oy
ther et hr oug(?vq%% é)aerlctlexgt%'g% o%%lx)ﬁeﬁglaﬁabé%kpe%' ToYret S0 the Eritkaty) WwHER

anount s tf
20 the concentration of bisphenol A in the residual solution is more than 50% by

weight, it is difficult to transport a slurry obtained after the crystallization

step.

Step (4): C lizati
25 The concentrated residual solution obtained in the step (3) is cooled to a
temperature of 40 to 70°C to crystallize an adduct of bisphenol A and phenol
(hereinafter referred to merely as "phenol adduct”), thereby obtaining a slurry.
The cooling is conducted due to heat removal caused by evaporating water

added to external heat exchanger and crystallizer. Next, the slurry-like
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mol-ar ratio of phenol to acetone was 10 and the nolar ratio of acetone to
"15 et hyl nercaptan was 20, thereby conducting the reaction at 80C (acetone
conversion rate: 75%. The purification and hue of the reaction solution

was evaluated by the follow ng nethod. The reaction solution was distilled
at 170C under reduced pressure to 20 renove unreacted acetone, by-produced

vater, ebAXbitnEaPhatd asdubidh!is dublities 4 eHupIRIOIcehtithafal separition,

remai ni Ng SO ron " was further disti d at 154C under reduced pressure to

remove af.excasse AT i fHepRéndinRiRict amdaadrosndhmtian endthertigpirenol A
contained fherein up to 40% by wei ght. The thus obtai ned concentrated ‘
sol utio i | > tPhE kNS abtdined argstilipadon photdter liquadthayt of
bi sphen(r)lio\e@é%ﬁ ggﬁce&r)l%dla,lﬁgfd t hen subj ect eda?g solid liquid separation. The
obt ai ned,agidetly of phiEaNg Retycledteitiemetor, or rbeoverednimthe forsn af phenel
treated at 170C under a pressure of 4 kPa to renove phenol therefrom and
obt aisn bjsPhaagkogenyThehehbhi bed shbjeptiagolwholeaorheartdthereof 5 i alkalr f or
30 m nutes and visual ly observed using an APHA standard solution to

eval uat edéohsosttien coAlteAativelys u part orvsbolkeonf itheeerystadtization Wether  he
obt ai ned bi sphenol A was as good as 10 APHA. 5 EXAMPLE é]The saﬁe procedur e
as in EXAMRuEmbayvhe isemenized and eptyclethesaraguimatarealato te gpestagizadipn
exchange resin ("K1221" avail able from B yeréﬁ?@z3 was used. As a result, it
was conf stepedefende Janenmﬁatﬁgltﬁh@dmpeébﬁetﬁ H-ai ned about 49% by

wei ght of water and 7 weight ppmof sulfonic acid (in 10 terns of

p-tol uenesul fonic acid). The washi ng phenol sol ution was heated under

ordi nary ure to renove, we t.herefrom and then treated at 170C under
reduted ik el A MG BRSO ISHDRSRUREY ef rom and purify the recovered
phenol . As a rgsult, it Spconfir ; i 44

cont ai ned aboufﬁgéol ﬁéflﬂﬁ Ofplblr?’P ?n(iies‘g\ﬂgltﬁgﬁl}élﬁbﬁt&o?ﬁy@eﬁg? %Hgﬁé{%gpggg%the

sul fonicpaci de Th ( +S | o] d @as 15
APHA. M|%%§§£%é|}%r#qﬂ8ﬁgd bisPheRPerdtiBehbLi10Gdo A6MIE BSoBRA

V203’
<

liquid mixture.

15 Step (6): Recovery of bisphenol A
The liquid mixture obtained in the step (5) is distilled under reduced
pressure to remove phenol and recover bisphenol A therefrom. The reduced-
pressure distillation is conducted at a temperature of 150 to 190°C under a

pressure of 1.3 to 13.3kPa. In addition, the removal of residual phenol may be

20 conducted by known methods such as steam-stripping.

Step (7): G lation of bisphenol A
The molten bisphenol A obtained in the step (6) is formed into droplets
using a granulating apparatus such as spray dryer, and cooled and solidified to
25  obtain an aimed product. The droplets are produced by spraying, spreading or |
the like method, and cooled with nitrogen, air or the like.
In the present invention, the acid-type ion exchange resin filled in the
reactor is washed with phenol before used in the reaction, and a phenol solution

obtained after the washing (hereinafter referred to merely as a “washing phenol
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The sane procedure as in EXAMPLE 1 was. repeated except that a 20 m xture of
"200 cc of the reaction solution and 20 cc of the phenol solution used for
the washing in EXAMPLE 1 was treated to recover and purify bi sphenol A As
aresult, it was confirned that the thus produced bi sphenol A exhibited a
hue of 25 APHA. 25 COWPARATI VE EXAMPLE 2 The sane procedure as in EXAMPLE 1

was repeg§eio% R istiliel tdgBiherWRhO frélfioaqcOhtailihg £atbhebppreduced and
10 cc of the phenol solution used for the washing in EXAMPLE 2 was treated

to recovghtanghenol hid Hilkphesnehptan)Abhtaidedshibin a tép vlthersthicedyitesshate t he

t hus produced bi sphenol A exhibited a _g_ hue of 30 APHA. | NDUSTRI AL
APPLI CABjlistildtion eslaaitianed inithe dbvwemtes €B) to netovetr phenbhthérefymmoasds f or
produci ng 5 bi sphenol A by reacting acetone with phenol in the presence of
an aci d-tecyele tire eecoivargbphenoln da thet disyidka tiomg oneudiptitlatiog qobemn
reaction mxture to a reduced-pressure distillation to recover the

bi spienomak ie useditd sewrade thie sukturpete respestivetcosnosenss byivarxingothe
colum, it is possible to produce bisphenol A exhibiting a stable hue

wi t hout distidkatramcandibionsi oAlteveativelynsaxerel diatdlptian eglumnsmayde used
tenperature by washing said acid-type ion exchange re,m'ln fill.ed irp1 a
reactor 0 tSEDRALGoEhe AnEFtEre Jalo jTeSPeRtive: SOMDOReNthd RSt VAPhINE RhgRRho
solution qbtained_after the shi ng ,t oget her wi a fractipn gbtained from
2t op. of seliélon Sk fthaFefficn,POFRIEY fFaRRe: opathe aherereBhed RS T I's
CLAI MED |, S ..1... A process for producing,bisphenal.. A react | tone with
phenol i ﬁlstt’r]féttﬂlbg%lﬁ%n %a%ﬁ?eaﬁ?P LHoNELy o, %%Eﬁﬁhtag%egﬂ?ﬁe(%@%t@gfa?@lst and
t hen, subjecting t r | ' : - - | §id ion to
recoltr PRE 838 el SRR Rebtished BHRRHE BISERSHE Puid iskilAlg
distillat] I = TRaleh [ ' [ [ aR0ghd €si n
il ed | B b oot B R B e O P

a phenol W%%hiﬂé BReRbE ?(lﬁl'il@ﬂ)naﬁot Blatifi8ovashl emt feirBetion dotainhelOfrbimatlid on
obtained froma'top o I'lation colum to recover phenol. 2. A

the disti
process g5 of ghéded@cdd-gidbshte MRk tiors sbldnas iisl witipia fhenrangehofiy®.0ks0 n is
a sulfonic acid-type cation exchange resin. 15 3. A process according to
Claim 1, 1yherein al kyl mercaptan is used as a co-catal yst of said acid-type
ion exchange resin. 4. A process according to Claim1l, wherein the reaction
bet we®n phenol The thus recovered phenol contains no acid substances and is therefore
reusable as the raw material.
Meanwhile, the washing phenol solution may be temporarily stored

before use.

20 Next, the process of the present invention will be described in more
detail below. However, these examples are only illustrative and not intended

to limit the present invention thereto.

EXAMPLE 1
25 A packed bed-type reactor having an inner diameter of 13 mm and a
| height of 560 mm was filled with 74 cc of a water-swelled sulfonic acid-type
cation exchange resin ("DIAION-104H" available from Mitsubishi Chemical
Corp.). While maintaining the reaction temperature at 60°C, the sulfonic

acid-type cation exchange resin filled in the reactor was washed with 80 cc of
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and acetone is conducted by a fixed-bed continuous or batch nethod. -10
CAALCAA LA CAGLAT.A LA A& AL ANLLH?VS[+nr * t B&W 1

$r}xsnid_Z]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa]
ca] ca] ca] ca] ca]ca] ca] ca]ca]ca] cal]cRa! _3Al ov; zMg0 w

I'H {vql gb] X] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] c”a] ca] ca] ca] ca]ca]ca]ca]ca]c

aj ca] ca] : Hi Lo s :
ch e (1A BB L e o) o cal o cal cal

g%gggg;}&ﬁliﬁgltm] o8l S@haakeaksnl waicphenal wabaeteahedlia aFloak It §idi001$1k

4444415}c%?ﬁﬂ%@%a?t?t?%%&séﬂee_&hkl@aﬂgcpm&edmlmbn abntdinall edjoud]49% da] ca] ca
] ca] f:a] caJ caf ca] caj Ica] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ¥B8y889"9; i cal
9y99: c: Jviréi]'g-ﬁfﬁf water 368 % Jofsnlfdn# ddd)(njemicof padhwheaiitiahia] ca]
a] cal Ica] cajca] ca] ca] ca]ca] ca] ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca#?V5f "
109%8 ()adly.F $10% </ <& ()-&8sS10%& ()- @O0%& ()- & 10%& () -
YV 0%<& ()-5EA(YyWB! f YUBL10%Z<Z<& () - ! SYWPL0Y=<C& () - ! %0U=<<& ()-!
%40% <| <& () - ' daRedhihg & Henol Boliiiessgag hepted ppderpardinary pgessure to
10<<! <ml0%<<& ()-Y : 10%& ()-&910%& ()- !'111$109%<& ()-s-"10%& (e) S o* ot
dEPB4 10remd8¥ WAt arefrung vk they treatedwps I70°Caunder réduced pressure to
recover phenol therefrom and purify the recovered phenol. As a result, it was
confirmed that the thus purified phenol contained about 1,000 weight ppm of
10 water, but did not contain any sulfonic acid.
After completion of washing the above catalyst, phenol, acetone and
ethylmercaptan were fed from an inlet of the reactor and passed therethrough
at a liquid hourly space velocity (LHSV) of 1 Hr'! in such amounts that the
molar ratio of phenol to acetone was 10 and the molar ratio of acetone to
15 ethylmercaptan was 20, thereby conducting the reaction at 80°C (acetone
conversion rate: 75%).
The purification and hue of the reaction solution was evaluated by the
following method.
The reaction solution was distilled at 170°C under reduced pressure to
20 remove unreacted acetone, by-produced water, ethylmercaptan and a part of
unreacted phenol therefrom. The remaining solution was further distilled at
154°C under reduced pressure to remove an excess amount of phenol therefrom
and concentrate the bisphenol A contained therein up to 40% by weight. The
thus obtained concentrated solution was cooled to 43°C to crystallize and
25  precipitate an adduct of bisphenol A and phenol, and then subjected to solid-
liquid separation. The obtained adduct of bisphenol A and phenol in the form
of crystals was treated at 170°C under a pressure of 4 kPa to remove phenol

therefrom and obtain bisphenol A.

The obtained bisphenol A was heated at 175°C in air for 30 minutes and
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109%6& ()- °, s1Tuessdme Lyrbosdisie hs 3n#BEWMVPLE 1 was repeated except that a
sulfonic acid-type cation exchange resin (“K1221” available from Bayer AG.)
was used. As a result, it was confirmed that the washing phenol solution
contained about 49% by weight of water and 7 weight ppm of sulfonic acid (in

10  terms of p-toluenesulfonic acid).

The washing phenol solution was heated under ordinary pressure to
remove water therefrom, and then treated at 170°C under reduced pressure to
recover phenol therefrom and purify the recovered phenol. As a result, it was
confirmed that the thus purified phenol contained about 950 weight ppm of

15 water, but did not contain any sulfonic acid.

The thus produced bisphenol A exhibited a hue as good as 15 APHA.

COMPARATIVE EXAMPLE 1
The same procedure as in EXAMPLE 1 was repeated except that a
20 mixture of 200 cc of the reaction solution and 20 cc of the phenol solution used
for the washing in EXAMPLE 1 was treated to recover and purify bisphenol A.
As a result, it was confirmed that the thus produced bisphenol A exhibited a
hue of 25 APHA.

25 COMPARATIVE EXAMPLE 2 .
The same procedure as in EXAMPLE 1 was repeated except that a
mixture of 200 cc of the reaction solution and 10 cc of the phenol solution used
for the washing in EXAMPLE 2 was treated to recover and purify bisphenol A.
As a result, it was confirmed that the thus produced bisphenol A exhibited a
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exchange resin as catalyst and then subjecting the reaction mixture to a
reduced-pressure distillation to recover the bisphenol A from a fraction
discharged from a bottom of distillation column, it is possible to produce
bisphenol A exhibiting a stable hue without undesired coloration even when
10 treated at an elevated temperature by washing said acid-type ion exchange
resin filled in a reactor with phenol before used in the reaction; and distilling a

phenol solution obtained after the washing together with a fraction obtained

“from a top of the distillation column to recover phenol therefrom.



109 & ()-9"10% & ()- 568626677 7dENMDC 10 Ns"10% & ()- s"10%& ()-
s"10%& ()- FLO%& ()- S310%& ()- “L"10%& ()- ~7777%8y88dEmbC 10
N+ 1096 & ()-33) $10% & ()- ' 310% & ()- S&3 10% & ()-1"10%& ()- 3
109 & () - 89" 9; 9y99: dEMbC 10 N8"10% & ()- 7"10% & ()- ,5310% & () -
gigl/éwg‘&' ()r/GIO/O/t(&' ()--"10;/%?' (12)(@:0 g:hiizj:z::2<> 10 Ny $10%00& ()- #
0% * & 0! . 109 & ()-:"109% & ()- Z<======7>>-\=
ggww&fﬁlﬁ?@]{g%@%@%%&& 10%<& ()-( 10(0) 100 10%@:(12)ty@&'<()- I'N e Ao
AJOUOL' () - >4 ~\ = . ' 1 66O
SIOWRL () F ATl SEpU, b st oreness

N d* " 10%5<@h & )preb@d QYo r & heklifpe (dn 'ekOhESEd Jredid Le%a &athlydt Xand th
$10%.<L<§3§ % IjNor mal " " Head;cngé?%] c"II " Headlig%%)rZeS] c" " Heaafjihnsg 331]10" "eI{Ileadi ng

43]¢" " Haagbddn® 8hé reddtadinigifalio a fdderddnyeddiie  distillationgoa®tever theadi ng
93] c"A "Defaul t Paragraph Fontq u"):1i 7: neBDFHILNPRTH! C/ 9%8nmA+, - ./ 5rr 0
| #7 % 3+hiGHRERGISATHodc naf@efdr MSEvAged SromaRemEneHdiskBlntions colaunn,
RomanAri al Courier New'h Root EntryWrdDocunent
" #$9%&' (Qdiprisinyt23456789: ; <=>? @GABCDEFGHI JKLMNO

washing said acid-type ion exchange resin filled in a reactor with

phenol before used in the reaction; and
distilling a phenol solution obtained after the washing together with a

10  fraction obtained from a top of the distillation column to recover phenol.

2. A process according to Claim 1, wherein said acid-type ion exchange

resin is a sulfonic acid-type cation exchange resin.

15 3. A process according to Claim 1, wherein alkylmercaptan is used as a

co-catalyst of said acid-type ion exchange resin.

4. A process according to Claim 1, wherein the reaction between phenol

and acetone is conducted by a fixed-bed continuous or batch method.
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