o *+e3el! RIPPQAQRX] RGRTR wo 00/ 59853 PCT/ JP99/ 04724 PROCESS FOR THE
PRODUCTI ON OF BI SPHENOL A Technical Field: This invention relates to a

process for the 5 production of hi ' imphenol A 3Bgekgggund Art One
known newg)oog/ ?sfs produci ng bi sphenomm‘mw"ulmgp' - hydr gXy/pia6Gdhq Pr Opane)

i ncl udes“OSRe |?1g acetone 10 with excess gsen in the presence of a strong
acid catal yst such as a sul fonic acid- {8 cation i on exchange resin. The

product is generally cooled to formcrystals of an adduct of bisphenol A

wi th phenol (herei naé&$6E§§ngRr q.g{g{t gﬁﬁb@%’%@% %E’éﬁﬁ?ﬁ%ﬂ ne adduct ). The

crystalline adduct 15 TS collecte en subjec to a phenaol
renmoving treatnment to obtain a high purity bisphenol A The phenol renoving
treatment i s Qenerah! ¥iPeqifornmed by heating a nelt of the adduct to

vapori ze and separate phenol usi ng, for exanple, a distillation tower. 20
It has been foundThhiit IBNAYHEP KELBRGA OO remRASRSSt FoBt MRSt , bi sphenol Ais
thermal | y decepesednt 6f fIOIdA ipWRikiyt beSpkeredl @s. phenol and i sopropenyl
phenol . The deconposition of bisphenol A proceeds not only in the phenol
renovi ng device but also in a |line dowstream of the 25 phenol renoving
devi ce t hr oggitkglroahdbAsphenol A separated is discharged for recovery. It

has al so been fouaget% ﬂtmééxo%i fo&' ﬁ%a éﬂhi\{ﬁisg)h Sldﬁc )sition of
bi sphenol A in the pheno‘i’ renoving s eg lf)y re control o t’he conditions
of the phendixdivhydgosyrirenyd) PHoPapeestntlidpse meachiRgsaeRINamde in view

of the apove,fimlkedssDbReASSUIE tie bREsLRY¥ENSE QD sEhenBr g8eAt i nvention
provi des a process for the 35 produgtion, of bi sphenol A co rlsgleng

provi di ng a GRN&LYSE guch as & opdgaacid-type catlon ibn exchan
resin. The product is generally cooled to form crystals of

an adduct of bisphenol A with phenol (hereinafter referred
to simply as "crystalline adduct"). The crystalline adduct

15 is collected and is then subjected to a phenol removing
treatment to obtain a high purity bisphenocl A. The phenol
removing treatment is generally performed by heating a melt
of the adduct to vaporize and separate phenol using, for
example, a distillation tower.

20 It has been found that during the phenol removing
treatment, bisphenol A is thermally decomposed to form
impurities such as phenol and isopropenyl phenol. The
decomposition of bisphenol A proceeds not only in the
phenol removing device but also in a line downstream of the

25 phenol removing device through which bisphenol A separated
is discharged for recovery. It has also been found that it
is difficult to avoid the decomposition of bisphenol A in
the phenol removing step by mere control of the conditions
of the phenol removing step.

30 The present invention has been made in view of the
above problem.

Disclosure of the Invention
The present invention provides a process for the
35 production of bisphenol A, comprising providing a melt of a
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2 crystalline adduct of bisphenol A and phenol which contains a strong acid
contam nant, and heati ng said melt to vaporize and renove phenol fromthe
mel t, characterized in that, before said heating, said nelt is contacted
wi'th a cation donating soli d to neutralize the strong aciZidc%ft 38 nant
therewith. It has been found that thermal deconposition of bisphenol A
during the phenol renmpving treatment is ascribed to the presence of a
strong acid contami nant such as sulfuri@ acid or sulfonic acid in the
crystal line adduct. The strong acid contam nant is considered to be derived
fromthe stron C cat S ed, faor the reaction o cetone th phenol .
The anount of* ?ﬁ‘g %f’rfb%gi c 8gn?3a q}ﬁﬂﬁ Pn 25 ngt‘?n%]; "E%H'é: EyaH“F ne
adduct is geaesatdnyg(hc&(}B qmd;bmnemtprartcematuytgl saidiyné]l.'d)@:@:l 0. 001
mea/liter. By.gonl a¢tiNg g lPhhelbl A kiR donat liideqsygh @
trace amount 0 ron -acrdc am nant eén oun

effectively mhatr abﬁ‘-ﬁ@t? |Slrr'tlla§1 QPabi-@gnaﬁm niedtedpeconacsfd \Wa-rtihaﬁl on of the
amount of the,geby &&E&ﬁfﬂd“%%&idV\Eéhnéhéfﬂli'z@ ghkaktpengusi@nce, it is

i npossi ble to neutralize such trace anbunt of a strong acid in a stable
manner . ExanpPBEaminant i dier@yi&bi ng sol i ds include cation exchange resins

(SiJch ?S (COOM typﬁtvmere:eltﬂn: soatln@?tnm)tgétrﬂttan.?agegmpmﬁ;&harfgerS (such as
silicate (e e of sili [ substityte cati,on), ceramcs
Ce. 6™ o1 esBanhiRapbeh Huring,ihe RidRFLTanordne rebafndil dd (e, g nedO)
and/ or al kal laleréhedihtcurettrsd preisdecéeof (p Ealdng akkdl comedminardnpachds and
al kal i ne ear I solid
may be in anggdgglir@%dfés)%te&qg%c 19&?:?\,\04&1%3 %Igofgg%ﬂ%%%q%n?dgggtm%
PCT/JP9910472'hegf5‘aﬁ941@ a(qiéi IC@m):amnb@t: lqolcaqn@ldp@cdu50pb%ttcterweldm sheet or
cylinder. As¢t-b eﬁélmoﬁd@r&dn&xcbﬁyy@%&i ledll tABt BbadtOith oxuch as

sodi umions, potassium | 0 or lithiumions; 6 alkaline earth netal ions,
such as cal c2GREPBRSYHD i*'um i ons; ammoni um ions; and organi ¢ ammoni um
i ons derived from 'Dhgaamamﬂ:rﬁomeSheTthaa‘ﬂti ebneambhdntofirt e metlyst al | i ne
adduct with e t in i rne sired 10
nmet hod such tgls% gﬁga%gg%&%l%re %\%@ﬁ%’é %ﬁ%ﬁiﬁ b QP?%%&}&é'?%d%?hrough a
packed tower lesat al:rtm@altlhe Oo@@DénOthmetg’lsctlemd By fdantagtiog theer

met hod in whigghtt heriel tcaao%a%ﬁgttmowtda lu'chr at t?i‘cé OWRSuroRgai ni ng a
| ayer of the cat| on donating solid, di spersi ng i n which 15 powder

of the catioffr8oREFPRY 2T &%aﬂi‘-gﬂét‘st&f igeerh °HBPtt°otPea i mer si on

mﬁt hodI in thleffheatﬂﬁéﬂ?dlemﬁi}él@fzeﬂhﬁnC@Htﬂbl@'ﬁﬁhb@! sptéshdcivemised in
the nelt. Throu i

9 the c act of %h %It Vé}'fé{] catio dgpag ng solid,
the strong acrd 85APRNTharlt® iFFPR ¢4 tCPEI PPEREBY- i S 2o exchange
reaction wt h.ltqluedcalk@hlrm sipsttaves, oft tiwe isposgibThetpresertaliiaeent i on
wi |l now be %géﬁr kRgdel é]mém{te o‘%efaabtr!?ﬁ!éoé[&"tt ith 1 re%%ﬁgéemér&)néé‘e
acconpanyi ng drawi ng, in which Fi i ow chart diagrammatically
illustrating a devFE¥Rias @f Fétl@%rqi%affg%tsoﬂ-héspt%%b‘é%e Fa%iea present 25

i nventi on. R%Ec@héh?g tassﬁtsg (slxcnaataee@oat yge Wkl Mnes agdundi #f) bi sphenol
A and phenol ,or a henol containing the crystalline a duct IS

i nt roduced tHPSﬁgﬁna‘:I’r% hangsrs f%‘é‘?rhgasde‘\hl&é’a ewher @ t FRPfF I 9ts
heated at 1084i1%6aCitdD :prhs‘talwlnletgl B#0a 1c:iGn)t,0 ceehinios [é aqpi fglddse
crystal line adduct _an rpamelt orallgfflfedadut)

|
Chon hesng ERfBbreRfatd SiladoTiola Exige Te 1 naaelt ce 5
wher e t he nelandi/orcahkatinal santh alet;all@m@h)n(@t igng Ce0D i datlomtmimezklt her ei n,

so that a 35.5k100Aqa%hd RN LIt BifdThds dryRet ek 28w Widdy the

donating scolid may be in any desired shape such as powder,




WO 00159853 4 Z 3 SEP 20p3 PCT/ JP99/ 04724 cation donating solid. The thus
treated nelt is then fed through a line 14 to a phenol renoving device 4,
such as a distillation tower or a thin filmtype evapor aj gr gg e the nelt
I s heat e@vﬂ 532259'220 C, preferably 180-200 C, to 5 vap Abooidiias SEPAr at e
phenol fro ¥ melt. The vaporized phenol is w thdrawi overhead fromthe
phenol renoving device through a line 18, while the bisphenol Ais

di scharged through a line 16 and a punp 5 and is fed to a succeedi ng step
such as granul ation device (not. shown) 10 through a line 17. The foll ow ng
exanpl e wi | | 9¥3RHYFer(PELLEE) r at B8 %re BiAEEenPOF AN REASE, Eidfipl 182U 5 Usi ng

t he devi ce asr shyimdex.Fig. 1, bisphenol A was produced froma crystalline

adduct. The operatjon,conditions_are su rized bel.ow. Lipe,11: 20 Feed:
crystalline adducts APSnSREFOTT e FEYnPsr SEFh AT BRERE T30 of

bi sphenol A pheindis R4 Lpne, 1PotaRskyer _a'museonflirmll’i{tum igosC 25 _
Qoncent r & i oy ol d Qig+aChdia: HHs MRchi h8T LROLGFLIRAG device 3: Cation
donating solid: a filter nmade of a glass fiber containing Na20 and Ca0O Line
14: 30 TenpeFadAL W Legisy : anmonICHRASit AR BRIYTLS ATBRGLEBI #oNhot

det ect ed Li ngedfved eful airgbfiofamisgienol A 190 C Concentration of

phenol - 5-10 Fwnnk¥ﬁémgogggc§50f a melt of the crystalline adduct with

the cation donating splid may be carried out in any desired

10 method such as a packed tower method in which the melt is
passed through a packed tower containing the cation
donating solid, a filtration tower method in which the melt
is passed through a filtration tower containing a layer of
the cation donating solid, a dispersing method in which

15 powder of the cation donating solid is dispersed in the
melt, or a immersion method in which a molded body of the
cation donating solid is immersed in the melt. Through the
contact of the melt with the cation donating solid, the
strong acid contaminant in the melt is neutralized by ion

20 exchange reaction with the cation on surfaces of the solid.

The present invention will now be described in more
detail below with reference to the accompanying drawing, in
which Fig. 1 is a flow chart diagrammatically illustrating
a device useful for carrying out the process of the present

25 invention.

Referring to Fig. 1, a feed of a crystalline adduct
of bisphenol A and phenol or a feed of phenol containing
the crystalline adduct is introduced through a line 11 into
a fusing device 1 where the feed is heated at 100-150° C,

30 preferably 120-130° C, to melt or liquify the crystalline
adduct and to form a melt (or a liquified adduct).

The melt is then passed through lines 12 and 13 and a
pump 2 to a contacting device 3 where the melt is contacted
with a cation donating solid contained therein, so that a

35 strong acid contaminant in the melt is neutralized with the



VO 00159853 6 2 3 SEP 2003 PCT/ JP99/ 04774 Conpar ative Exanple 1 Exanple 1
was repeated in the same manner as described except that the contacting
device 3 was not used. Thus, the nelt discharged fromtizeafswlzmadew ce 1
was 5 dir ed to the phenol removing device 4. The, are as

fol | ows. Vﬁlah'lg%ié? Tenperature of nelt: 150 C Concentratlon otj&Zt“rong aci d:
0.001 neq/liter 10 Line 16: Terrperature4of bi sphenol A: 190 C Concentration
of phenol : 40-50 ppm by wei ght 16 2 3 SEP ZzO'I13 6 Cains 1 A process for

badunt Cof Cbi SRRSt ARREAY AR winish LB PEFSRET Bt g ehen Gedd g A e
heating sai dthebegh dper ildetand plennie rplm@m;hgf devic¢edd nsiuch as a
characteri zeg; bp; i DAlol @Lke 5p14 fieat 1A1dm-296d @Aéof&o&on&ﬁ%&@d with a

cation donating so sel ected e group onS| I'ng of cation exchange
resins, inor§hfiBekkciadgatedsahsl6Q28% €i bpreferablaeldnradd” to meutral i ze

the strong aghfoties eamd %epla@aee ﬁhé&wpe&%na%hel abled imheCkapbtidzeaherein
said cation donatjng solid conprises c?tlons sel ected from al kali netal

i ons, al kal i RB®Rt t+° BT AYRSOVE dhFoheaRReR RO VARFoni um i ons.
device through a line 15, while the bisphenol A is

discharged through a line 16 and a pump 5 and is fed to a
succeeding step such as granulation device (not shown)
10 through a line 17.
The following example will further illustrate the
present invention.

Example 1

15 Using the device as shown in Fig. 1, bisphenol A was
produced from a crystalline adduct. The operation
conditions are summarized below.

Line 11:
20 Feed: crystalline adduct in phenol (in the form of
slurry); weight ratio of bisphenol A/phencl:
60:40
Line 12:
Temperature of melt: 120° C
25 Concentration of strong acid: 0.001 meqg/liter
Contacting device 3:

Cation donating solid: a filter made of a glass fiber

containing Na,0 and CaO

Line 14:
30 Temperature of melt: 150° C
Concentration of strong acid: not detected
Line 16:

Temperature of bisphenol A: 190° C
Concentration of phenol: 5-10 ppm by weight
35



IS .3. A process as, clained in claim1, wherein said cation donating solid
is a glass fiber. .AUL. A A s. A
9. A$. A{! FW N>BCPR45Z[ ~' {vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] 2a] §&f <2803] ca] ca] cau
caJcalc ca] ca] c<a] ca] ca] ca] ca] ca] ca] ca] ca] c<a ?lrp? afo) UWNsr ubi *=>
!JLY% quf %%‘W’%?’]fq c!at] CLU] c!at] c!at] cl‘a] I:a] I:a I:Aa} ca} ca} cal L%g ca }817% cajc”ajcalc
aU] ca] cal ca] ca] caU] ca] ca] ca] ca] ca] ca] cd] cal] ca Yhj gs-/6h
1! >JLY{vgkf" [VI gb] X] ca] caU] ca] ca] c"a] ca] ca] c*a] ca] ca] ca] c™a] ca] cMa] ca] ca] ca
cal] ca] ca] cal c” alca C ca] ca] cMa] cal] caFWeFf nl10% & F10%t& ()-
]SSf1‘10!3/¢&] ‘l %“%@& ]E LLTai &la] ]|1]O%&]()U12E/sz[9| -
, #! 10%)0& () llO%{&mp).el @mﬂ&%ﬁe@):e& in thd (Paie( )naMnb#Lé&O%t& O-Y

1088 () DB d U PRl O, (e 50%%@#%#3 disaha AL T phusea.
10! Q 109%VE. Tzuérld%ﬂ e'_ei!e(l)t 9188‘1@%@‘1( ¥romothe fysing gimvece) 1" wa®t 10t rS1 !y

s10%z& (g - é&@@@%ﬂﬁ'ﬂ@b@%@gtﬁé HddY LaMWing device 4. The results
10MM H 10%vVK () - 0%VMVE!' ( - wU3r S1

111109 ()RS Opp -+ I\/D'D 1 10%2z& ()-M! T1109%& ()-M! (! 10%&' ()-M!!10%
UU& ()-M[ FGdlzg PR&: !'!' ( 10z 10z
i{)fl\ll)g?& ()-M! a-FTelm%a%%g‘tl(z):eNgfl Ignéljtoo/a/%ibo() MOI\!T109& ()-MD ! 10%& () - MDI UW
Concentration of strong acid: 0.001 meq/liter
10 Linpe 16:

Temperature of bisphenol A: 190° C

Concentration of phenol: 40-50 ppm by weight

15
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a’ l110%& ()-11110%& ()-'\"1110%& ()-!y!!140%c& ()-;<=>JLh~uS2 ! 10%

=& ()-&!'f &10%z& ()-@10%& ()-F10%& ()- 10gg 10gg

10gg! ! 1 10%99& () - ~j sxV4uS2 | ! Ds10%p&fglms! @s10%z& ()-s!;s10%"& ()-s °
109%-F& ()-&g! =" 109K K[ & ()-& 10%F& Tj-&/6b@! !Ds!

'10%& ()-10% & () - S10% & ()-@10% & ()- 10z 10z 10zF10%& ()-h

33%{?? 2) Nor b+ Bepibesss To5 e Broriation gt bsBoNol sty isind Brovidedai ng

03] c" A Dot A Vi SySIR A hlLt bispreRbl ARndPricnol WL, SotHfs @ g 19

RomanAr isal Goeid,i and hba!ing saidtmélhto yaworitecandeemove phengd@ing the melt,
characterized in that, before said heating, said melt is contacted with a cation
donating solid selected from the group consisting of cation exchange resins,
inorganic exchange resins, glass fibers and ceramics, to neutralize the strong

acid therewith.

10
2. A process as claimed in claim 1, wherein said cation donating
solid comprises cations selected from alkali metal ions, alkaline earth metal
ions, ammonium ions and organic ammonium ions.
15 3. A process as claimed in claim 1, wherein said cation donating

solid is a glass fiber.




