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WD 2004/ 048430 PCT/ US2003/ 035900 PROCESS FOR
PURI FYI NG Bl SPHENOL- A The present invention relates to
wea 40aess for the puri fi cati on bi sphenol - A an#CTmws2003/035900
puri fied bisphenol -A "Bisphenol -A" or
"p, p' - bi sphenol - A" are wel | -known nanes for_ 2, 2-bis(4-

5 hydr oxypheny P}KQ%%E@R\W%WYIQ%%@&E&H@&A on

product of phenol and acetone. Bisphenol-Ais a
\ prod ' ' )
For P hertuinh G ERD e R dBEbERERI-A and 0
pwifidd EspheadlyAar bonat es and epoxy resins. The world
production of Bisphenol-A in 1999 was over 2 m I l'ion
ovm ng. Hig

mstr‘ t.ons iear and is still
qual i W%%l@&@%éﬁ?ﬁi*ﬁﬁh@% ar e el 9WB@P§¥’@&fQ§8r?at”é§4

‘ hﬁ&g%g?@%g@?ﬁ%{ﬁhﬁg% a Fléa%lan?%du'eyo gnéﬂsaid a etone

t he |sp eno prepared accor

Btsphermﬂ-uiolsa peodua ophigh e@ﬁ&abandtdamm@&dlemwtaﬁdﬁe for the
action of a acetone and a stoichionetric excess of
mﬁﬂ gring ot many, pB@Rtcéal prodicisatush s polycarherndesiand\inoxy resins. The

WBfl@ ﬁ)ﬁgﬁ@ﬁor%f)gﬂ?}?eng i&ﬁq@% \ng‘s §‘U% Zsflgl lflgﬁ Hletnrmg f)éég%ar and is still

anal 0gs ogues,

grBw(ili’g W@h@ﬁﬂﬁﬂ?@wks) resing; %ﬂ%ﬁ%}ﬁ’bﬁi@ﬂ&ﬂf&ﬁ@t@@ Qeélﬁre bisphenol-A of

ﬂer eafter referred to_as op'-bi sphenol
high purity; for pesripheivprerara§en oxy phenyl ) chr oman,
tri sphenol, pol yphenol and unfavorably col or ed
subs
corm%?gﬁ i- |Ani{g ¥d %d?%c%l{ao \%tté Igfﬁrd&gscﬂﬁ%aﬂroceg&q by the condensation

rebétimhefiacdcetdne mvd:ii] stoibemictic etdesy ¢f phasol D ERNpI8RMOE oPAcatalyst.
its purification.. Accordi n&éto one known met hod a

Thgsg knpwn procsssep prdgee tispheaolhAtaad cpeaip n@pmtm inglhding Rpmers,

A 8 ph B Sr R 2R AR B P Bl B s mbempromipe
(hér@ﬁbﬂ%ﬁremtéﬂ b8 pChispeendl-an e aliritettisl-B- Mﬂi&ﬁfox?ﬁﬂen l)chroman
heating the mxture to a tenperature of 100C reésul

trisphenal. agbiberol pdvelauergbly dolaged sjlbstange;n il vishaefdhe lﬁgla technlcal

ar@n%ﬁﬂﬁ&c 1n?er84(§ ﬂ'gﬂro%(qv\l{%é/ l&gﬁlgﬁ% }&gﬂf‘ébﬂ?gﬂ resez}rg@ effort has

bdeﬁmmlongtslpunﬁbﬁuﬁlryst als are renoved by washing with
25 a 'chlorinated sol vent, such as chl orof orm

nmet hyl ene chl ori de, ethylene dichloride, propylene . .
di chiterardiag & orginorenanten e mikus: oﬁamlwnolwe and ypéex igpispared, the

, wat er- cr [1ized i.n the
S8 IS Ly bR e P R BB ¢ ¢
sol vent, such as tol uene, agitating the '
U.S. Patent No. 3,326,986 discloses mixing crude bisphenol-A with water and

heating the mixture to a temperature of 100°C resultlng in an aqueous phase and a liquid
organic phase. The mixture is cooled slowly to crystalhze blsphenol-A Any isomeric
dlphenols or other organic impurities remalmng in the crystals are removed by washmg with
a chlormated solvent, such as ‘chloroform, methylene chlonde, ethylene dlchlonde,

propylene dichloride or chlorobenzene.

U.S. Patent No. 4,461,915 suggests mixing water-crystallized bisphenol-A in the
presence of water with a water-immiscible organic solvent, such as toluene, agitating the

mixture and forming three phases in the agitated mixture. The phase containing mainly the
1
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m xture and formng three phases in the agitated

m xture. The phase containing mainly the 1 WD
wQ0o@4/0@848#30 PCT/ US2003/ 035900 organi ¢ sol venpPCT/852003/035900

renmoved and purified bisphenol-Ais recovered fromthe

r | n ' . . . . .
orgFUE B 1 o R Pt iR AT 1 fbop ferdf ol ¥R remaining o
phes ein water is added to a m xture of a phenol-free

m xture of bisphenol-A 0.5 to 15 w.-percent 5

SN R UL -
Ll % id. : T |
BB L e A b DAt o

diph&fos WoehersThel ikpiEeeat Wakr afd fedueibisphehst HmiAE: aréheated to
crystallized bisphenol-A may be washed to further '
95-AB5 Eaatanmbient puaspury to ekt aHithmsalid ateriale Them Kiipgipbatically cooled,

rity. of. the crystallized-hi soh = A f 00°
wBf sl mbarPgh Bl B 10k BRRNE s - YERLA B o0nc. e
ci9StaREBd bispherol-Rah8be Washed +& B théb theebaseit aUpfaaeatly, the

or renoving occluded organic solvent from bisphenol
mekipwira pyrity téhaerystallized bisphenbhdeavanrafiga seerapiagting gperations,
dmali ni;[ai ne&igg? a_ tenperature of 100C or above to
DEIRLEEE ot P& Wat er - bi sphenol phase. The wat er -
bi sphenol phase separates fromthe excess water and

t he sod \PRfnt NoCh 898 doDNistbseshi ohR e &r rddowihy st@hdedadBanic solvent
diffuse into the vvatertpghase fromwhere it can be

fibrelibphgnel drydtalsl. The gystpistacnplasgsl ingvater widdhisqnajptainsd 4t &

. process f rifying a crude crystalli L ey
Qe 100Rnoneyr By ol SamS{f Bier bird BEe. fg pater-
bisPerlol AAE sGArAELRON thBE:REA atbNardth & 881881 S cdludrd ) the bisphenol
formed by agitating the mxture at anbient pressure
ciyntlsatan aliffusermpte it water phesé ifivimewheredt ¢anlbe flapledistillert
material. Agitation is then reduced to permt 20

f ' f ASes, 1id erystallj h
S5 L8R8 AL DRt
aMnﬁtic%@ﬁ?ﬁﬁnd}@udﬁasﬁﬁ%h@@&-ﬁj wedreinesdisherifcese ligicfidderude

purification of a crude. bisphenol which conprises the x
meteriad inodn gquipoysrlapmad isformaednityxagitating theanigfugeat ambient pressure and at a

RIS % o oS BB B LR W

I L a4l & d 1equid and a moth
SHSAOROPIR, S, EOSES L iR aPAERR o ot

liguopydase. (4) dividing at | east a portion of the not her
liquor into a bisphenol-rich

U.S. Patent No. 5,512,700 discloses a process for the purification of a crude
bisphenol which bmnprises the steps of (1) preparing a mixture Qf a crude bisphenol;A and
water at a pressure’ above atmospheric and a temperature above 100°C, (2) crystallizing
bisphenol-A at a pressure below atmospheric, (3) separating crystalline bisphénol from the
mother liquor, (4)' dividing at least a portion of the mother liquor into a bisphénol‘-riéh |
organic phase and a water-rich phase, (5) preparing a mixture of the bisphenol-rich organic
phase, water and optionally an additional amount of crude bisphenol at a pressure above -
atmospheric and a temperature of above 100°C, (6) cooling the mixture and crystallizing

bisphenol and (7) separating crystalline bisphenol from the mother liquor.
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organi ¢ phase and a water-rich phase, (5) preparing a

m xture of the bisphenol-rich organic phase, water
wapah4ops4Bonal |y an additi onal anount of crude bPCEPEBN®N35900

at,a pressure above atnospheric and a tenperature of

b L,i i d | | .
gooﬁl.@‘s‘i‘%}? F1e eacoS RO AR Wk EA S BllnE ¥R prlidiPbisphenol-
Afofafphtdva fsyotlﬂtﬁbrthﬂlﬁél Ithe pé’teM@dg Q@Me@cﬁﬁl{’&@to optimize the yield of the
PCT/ US2003/ 035900 5@31 the processes described in

bisphenald vehileestilli Qbﬁ%l@lnﬁ & Grafifo VA dightsustyealene ianef sufficient

e B okt iR § oo Bd TndaSruR haicrdhaly, icis
vexy lithporeddt & athiGed }ngdiuaﬁgah’sﬁ%no}AAhﬂﬁté @Mﬁilkﬁqg i {181 of the.

is not sufficient <considering the fact
Plb1f§>ph@hm03¢88| £me aduel @e@nnt\agcp in mddg@crsasa I\J\@uld result in huge savings

Accaor nportant to achieve a
mﬁf“@ﬁnag ?%;"ym fgﬁlﬁiﬂﬁl&\{%ﬁ (RHRSEYSSS i zing the vyiel d of
the purification process. Even a small percentage. in
yi el AcdonéihgBs R iyl dbsir@sietd pﬂo&d@%@iﬁvﬁ%ﬁbé&g for ﬁuﬁg}hﬁg\/crude
materials or in material that has-to be recycle
bigphespldingl y, it is still desirable to provide a new
process for purlfyl ng crude bisphenol-A. 10 One ‘
asp resent.invention is a.process £.0
or 00 R RERS PRI s8R bPHE 1y Withepel- é)whlch
cc@lqﬁisle@gle@tdpggﬂl d m xture conprising bisphenol -A and
water in a b| sphenol - A crystallizer to form

bi sphenol -A crystals in a |liquid phase; b) separating
a)t prolipe apiaaidbmixiue cpmpaiag bisphendhel pdjwkier iphakisphensl- A)crystalhzel

vl din rti.Qn ofthellqwd phase into a
to Olmﬁs o?n%al c??w%gléérh?glqﬂlﬁé’gg and a water-rich phase;
-d) feedl ng phenol and at least a portion of the :

b)osepatueing the bisgheasiga REGNAER the liguiaphawguct :
“crystallizer to forma crystalline adduct of phenol

and, bi sphenol-A in a nother liquor; and e). separating

cht muhmg/@,ttlaw ? ertiga@d dhe liquigphase m’m@rb@phmqﬁwh orgegic phase and a

) pect of the present invention is purified
wéﬁ@é’%ﬁlﬁﬁ g’A which is producible according to the

~ above-nentioned process. Fig. 1 represents a flow
d)sfeedingpherol pné heleagd pondachfitkabisplienbheicipoarisphade ihtoean adduct

present invention
crystallizer to form a crystalline adduct of phenol and blsphenol-A ina mother liquor; and

€) separating the crystalline adduct from the mother liquor.

Another aspect of the present invention is purified bisphenol-A which is producible

according to the above-mentioned process.

| Fig. 1 repfesents a flow sheet of a preferred embyodinie’nt of the process of the

present invention.

- Fig. 2 represents a flow sheet of another préferred embodiment of the process of the

present invention.
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Fig. 2 represents a flow sheet of another preferred
enbodi nent of the process of the 25 present

wO noognigsem. 3 WO 2004/ 048430 PCT/ US2003/ 035900PCT/US2003/035900
Preferably, the purity of the crude bisphenol A whi ch

i's p oc the sent

5 A SRR O S PASERT R WIS 858D o
preesettheresont Bwent'lihﬂs PO @eteshtl R ndtk, blédRefRiabRNENSdrcdht or more.

of -such purity is well known in the art. The

Therpiadpetiansol Wdedhsnbﬁyolb@ of suphvtithis welbkqaye initbeart.ofhe impurities

B35Sl By B o P B e Pt  vrin
oPby- ?rd‘dﬁ&% @mebﬁmbﬂd% gfbdh?z’tﬂfrﬁ%%h*‘a% 412) ?&(?/Eﬁeny?j-s-@l-

cal trinmet

enol -
hﬁirdxmhﬁpﬁgmpmmlmledpm émgpdmm&y«p,ﬁhhwumﬁpbar(ds

nSHERyREn et B RRb Se Lorermpnc ngd g iydronym-
ph&@%n@&%ﬂo@?ﬁ@éﬂe)cgﬂﬁy P§Elbﬁéholsb ﬁsogﬂﬁ@ﬁ’yﬁ hekB1 a}{@m S iro

i quid m xture use of t epro ess of
bippdagent i nvention pref erabl y conprises from 20 to 80
percent, nore preferably from 30 to 60 percent of

g;lrjg 11Qﬁgenoh¥%?5§aé%§ p ]a gli]t]laﬁbl chfssrs?cg] t%egprtgo PIB/pntion preferably
cthi®es froRAEEE Whdibid, 8 prafEraBR fréth 3@ l'&?6 &bt @ f a8 bisphenol-

term"a |iquid mxture" means that the turels
Al anqlnrefelablyt fiiem @6riel BO pegentc moseprefenabdy ﬁpnr%)O to'I7|®epercent of water,

b3 PRERS ot FEise BEPEAERIS | L 6T AR BB rgmgns thpighe
miptaRNe thd'a% tlﬁrc%fl@i'h@f?s ShosHER! & a{ o T"I‘lgbo?s?l;@ﬂo"l‘tcéﬁg % eheated and

from 15 C, nore preferably from1/0 to
partieldy or endimelm trrsxbteb befmn'@h eatonthchedf witlewiater.i $he bisplantkid preferably

S R RS e
cd ;ifsd%ee%r@%ea?éds&tf&@% i3 Aol?tg& HEI?J e;gg@,k an  a temperature of

mal nt at a pressure ab ove

frpmefSeto BB YC fmampiefBrably fford 80 b@ﬂOO"ﬂl dT l& thiige bﬁbispleen@f-A and
fromlOS[o 150C.. In step a) he process of the

wﬁeé Jusierablyqis mdintained pla pﬁes(sp{ﬁ ztbovg 1 bah (198 KPa). @referably from1.5to0 5

o SRR s ot o SR B

inventiel thevnak tomesip esled in &Tblsﬁlemblaﬁeir?@dtlnzérao fat lﬁb}ﬂ&hbﬂtﬂ crystals in
Press re of fr 40 to 920 nbar (64 to 92 kPa). Whe
A% tPﬁ%fefﬁgg’s 9g PESSsure figredened rW Rel QW@hap%@%mmpr@ferably to

r
O ALY 82 PIPSBL B e,
thehet mpatiiend bispheodi e aabl e piefetabll @dicdlatitedpdriture of from 80 to
100°C, more preferably from 88 to 98°C. The cooling is preferably conducted adiabatically.

In step b) of the process of the present invention bisphenol-A crystals are separated
from the liquid phase. Bisphenol-A crystals can be recovered by techniques known in the
art, such as filtration or centrifugation, preferably at atmospheric pressure. The temperature
in step b) generally is from 80 to 110°C, preferably from 92 to 105°C. The recovered
crystals can be washed with an organic solvent or pfeferably with water. The washing

liquor generally has a temperature of from 70 to 105°C, preferably from 85 to 100°C.
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In step b) of the process of the present invention

bi sphenol -A crystals are separated fromthe |iquid
W@b@g484B) sphenol - A crystal s can be recovered bgT/US2003/035900

t echni ques known in the art, such as filtration or

cent r| r. =2

The t8 %noﬁ%fﬁrgfe%h Bésnj%%d@ri]éeﬁ? gf {E}%} 11%1\genﬁ{ng %Seg)ds%thenol-A

ciyb0G wmrclahewlbﬂeyx skpaoared ﬂ“ofnothé DgGid phage 1h%€6{{®\lﬁ edmaed, mixed with
crystals can be washed with an org)am c sol vent. or

wiSHeaF eaokast ip ageeandipiznbienol ek enyiskdlizienty form pisphengdrie prstals in a liquid

A S (LR

whessi therbdsphendno tieialsibediedd @dtepd) ael Menéd aid dtép@ a) and b) are
i nvention_the bi sghenol A crystals which have been

repeptge.ca Bther pii fication iscqghigvesh H@S resrystadlizappn arce»emané)@ conducted
L X wat er, cooled. in a second bisphenol - :

Ogér?/lg 8%@@%%’ to form bi sphenol - A crystals in a |i qU| d

phase and the crystals are separat ed fromthe liquid

phasén st c} &f the pRCESIf B pragdnt Mepti®idat 1&svOB6:1E0A of AR liquid phase
bi sphenol - A crystals obtained in step b) are nelted

1sachM1d§d gﬁg a;b)spbem)lﬁysh QFganiq e endie watef-uich phase. Preferably at least 75
r|f| ach| eve cr stalllza
BT Ry bt B R Shorel P TS Porat DR iquigpbase s
s@ﬁaraﬂéd in'ttﬁtl@&@@ Phsse®§ ThOBvPpIRSE N dani VRsEpdrhted b?'knb\@ﬁl%{eaﬁ's such as
portion of the liquid phase is divided into a

dpcaspstion or centifugatiganl e tomasietuae th sieme) genenally s ’@m{a@ to 105°C,

Preef t th t
PRl afont 73 oS8T yHerres g FEEE Dkt Rhess ondiEf boptihy Wore than 50
p@ﬂ&@ﬁe plefer@P acRé Bdn '70tp@rctef?€0fttlﬂ\@to‘?§1 W@nt of R@te ‘ﬁ%s&hfﬁ & liquid

be separated by known neans, such as decantation’
pbﬁsec dihe enfinggatcuonor dljpest ofehp wiater-uich phasespe be d)sposed of.or recycled to

s§8aS. SheteoiiToe bR TRLTEh oraadic RESemgal banf{fs miote tan 50 percent,
pFé?&’é@l'y@ﬁme'ﬂlPJneBOtﬁ%n@Qf the %t&le\%gthﬂ%ﬁ%hé{HlyA g&ﬁ&)tflﬂ‘ﬁl@ liquid

70 pefcent of the total weight of prese
phise. |Atdesstia n@“upmaxdera‘ﬁbeatécﬂst f@pameinmowrprefehtyt atdéast 60 percent

S e e T i S
iBRREER! lké’fofeotm e bﬁBﬁ%mi El%ﬂ PﬁQseQﬁ Et‘éﬁ '&?1 it is B'bﬁfn’?arl@télugjected to an

nore than 80 percent otal _
atbditipined iehtngenp) rfesexamplaa disellatiogtd demmfa\sﬁer thht legragts iathe

ef erably at | east 50 percent, nore ‘
bEPé?r@?‘élﬁhyg%ﬁe afqe)ég%qam@gorb@yge@m fuggftonripstepicdphenol - r | ch
phase is used in the subsequent step d) .of the process.

of 1 H%ﬁ@lnA cé@tdlé"éﬁ*@ Rid alhfk—)%flﬁ a&ebttdHsd Qﬁol A crystalhzer the

bi sp no -rich phase in's I's opti ona
hqwkijpélas;ea@cdn@reﬁﬁomdﬂmb $enmthlb1spheaal—ﬁmnys,talﬁmr 1sapuafqnzlbéy also divided
di s katlonto renpve vvaéer t hat ﬁ@|n5|nth
into a sp enol-rich organic phase and a water-rich phase as descnbed n step c) above.
The bisphenol-rich organic phase may be either used in step d) as described below or,

preferably, recycled for use in the initial step a).

In step d) of the proCesS phenol and at least a portion of the bisphenol-rich organic
phase are fed into a adduct crystalhzer to form a crystallme adduct of phenol and blsphenol-

A ina mothe1 11quor F resh or recovered phenol or both can be used in step d). For
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bi sphenol -rich phase after decantation or
centrifugation in step ¢c). |If bisphenol-A crystals are

WO eanpss4ad | i zed in a second bi sphenol - A cryst ab¢T/E82003/035900

the 1liquid phase recovered fromthe second

egéﬁ?lﬁf%}fé 6@& rt%: %ﬁl\{e%e?i%/ dé%ctggﬁ egff\ ﬁ oé‘frgﬁndac'n acﬂfucf (‘)jfep%enol and

biwphetol 1A, @Pefﬁhﬁ@eﬁ'@ﬁ afl @@t bﬁﬁhénﬂl &ioﬁﬂsﬂ%n@lbﬁ\ﬂ@at if&Wained in step e)
bi sphenol -rich _organic phase may be either used in

ag fiésﬁﬂb?d Bsthgebelewh dgcprdingfo @nothewrefe@ieé @mpodn@ny ef g present
“{‘%E}tég‘z gecgﬂg&h gﬁenoi] éinal?e ysg ggr? stgﬂ g)oti'ht'il y IP Psr?é fgr washmg an adduct of

phenm Aedbisphidnoh AOhgiAis bbtaineh as &e?%?asf&é@cﬂb%ﬂ%ﬁhé%l&xt Preferably, at
crégtal lizer to forma crystalline adduct of phenol

petiphehamotisy liguortha mﬁbuamed |1m s{cg@ F) asfteseribed further below is also

L N T N TR LRI —

ﬂfe}ﬂwﬁ@l aﬁﬁ%ﬁ@ﬁeﬁ@ tRY nfdtifdr 'hhhbﬂg P%féraﬁ’@%ﬂ@éenfsﬁ@m}ﬁf‘the mixture in the
duct of phenol and bisphenol-A preferably froman

adduetty eltystafthhecnnpnm fromi & pphehpdreeht trhere pmfemblydmm d2itm 40 percent,

b fkati 505 Pote Sttt b bisarendia: BBt ™ netient mare
pf&@ﬁ‘@ ;}/%rﬁm@ RO8O ﬁél’@erﬁem%t%‘ilefeﬁbléﬂ & dlb tb h?ﬁoex@@ﬁt JT98Bnol; and

used for washi ng an adduct of henol
Opil@tplﬂie mplto AO u)hmmu, prefdyalaliy rmpdo ilﬁ psrtceqtt oef)otlms coiapmantse such as 2-(2-
Pr ef eéabl ast _.a

ey oo o pL i Rae A% GHEHb8) bisshold: 2gattrimethyl-
4f(‘4nyGﬁf‘< pE ﬁﬂc%nﬁh%sﬁcﬁgxa}’tﬂ%l%g \Aggﬁlﬁfﬁt such as 4,4'-(4-hydroxy-m-

cryst aI The wel en.the

hers@hmdmbopmpyhdme@&phmyﬁﬂm&s@hendlhesqphqmiylphéltbl and/or spiro
bpﬁéénonal 'y the nmother liquor is preferably chosen such

®%he mixture in the adduct crystallizer conprises

from8 to 60 percent, nore preferably from12 to 40

per CeRb tempdPatiRSh 1Y &fdﬁﬁ@&%ﬁalﬁ&&'ﬁsé@mt s‘?eéjgcg} Ip??%&% is Hom 30 to

bi sphenol -'/A; from 25 to 85 percent,
9ﬁ?©rm@6 pt&felablypﬁaom eMftto 6566t The gferssuib inythe mddact 6rylsta1h725r preferably

Z)nga E’Ee’tq’g(lni@r%@‘la@é(préorﬁga}ol ﬁe]lr'I t " g]%’é rceeagltéeﬁ of phenol

ﬁ\?g%plgeﬁof Wd]ﬂ 20Xy HE){?%}%EQO l%l 2{11}1 ﬁ%ﬂg&ﬁ?%‘%%% p’I’FQ BBfifnize the crystal
qdal(tﬂahd/ shapx,yq:lrymﬂyka)tmlnn@pmfﬂrably icatried roakmnhepnebence of water and/or

unds, such as_4,4'-(4-hydroxy-m 15
g‘?ﬁﬁséi’l‘é&ﬁ’ﬁi%@é‘?‘ﬁﬁﬁ ?fﬁ@ﬁ <u|5p7r2érq8;§| pol yphenol s,

|sopropenylphenol and/or spiro bi i ndanes. The o

R SO RSB Ay SRy
ebodimedBGaribherepy dnmistepsian dedosbadiikreit. dbymztlaiaiﬂ theconcentration of
ﬂ%rlg’lfp%{‘ltles B/elow a certain level, it may be advisable to remove a portlon of the material
from the process. For example, a portion of the b1sphenol-r10h organic phase can be
removed from the purification proéess before the remaining portion is combined with

phenol.

In step 'e)‘of the process of the present invention the crystalline adduct of phenbl and

bisphendl-A is séparéted from the mother liquor. The crystalline adduct can be recovered
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is fromO0.5 to 1.3 kPa, nore preferably fromO0.7 to
1.1 kPa. A crystalline adduct of phenol 20 and

whoeplesisd - A in a 1:1 nolar ratio in a nother PCTIUSI003/635900

formed. To optimze the crystal quality and shape

e s L

pidSsurat Thé tehiperdduré 23168 8) genedll§ iPEHMf 40c817500, REREMTS B 45 to
t he ﬁresent i nvention conprises inits preferred

687D o lhnerpistals e wretesahhew&hqdn@r stapele agthddsoel, heblenol-acetone

t f
S5 vl BERCHELPEL) B BRI Bt £ B0 o om e
ciy@talse mmembp Qo O 161 5t faers rrﬁblerpr@ﬂel abfyf @3%d NPaRs OCRRAe] are used,
For exanpl e, portion of the bi'sphendl -rich organic - -

bﬁfﬁés)e theaweight @febtm}@dolfAbﬂmmdi adguati The aetparﬁtmpm teswlid blsphenol-

SO A ARGk ERBE e RURR gty

chrti¥E bad dtlaempdatEd oioffrorﬁ he 'tf’ bsan %org %r&&%ﬂl?%gﬂon‘f‘% ® 60°C.

separated fromthe nother Tiqudr. e cryst
adduct can be recovered 6 WO 2004/ 048430
PCT / seedBre0s ag0efetygd erebbdimued thepremerit mviehBomattieass aphrtion of

lrbhér?r%bkonﬁf 1é1§§qpn r1sI ;pﬁ g?ctﬁ‘p%‘? )grPgerfa Iﬁllbéi aggeaé 80 percent, more
pﬂa@&%l?lat léast@ofﬂei’&hﬁ&)f ﬁl@chﬁl% gg % Wacg«ﬁi g\éd'opcﬂhé{b :Erﬁthel preferred

he crystals are prefe for exanple
embodimentofthe pseseﬂtemwrlntran et least a portionurfehephenal tat hassen preferably

%doff oY a@mé T\gﬁ quhlér{] qd,dg{atg}%gadpetpom;steego g@s rggécggc{lto§tep dg Preferably
aﬂ@£§t $0 p@i‘?:%ﬁt leo?é }?ﬂé?éi’é@f?/ Qﬂga& QO%) tot tﬁ?&t Al?elﬂﬁ reé%f‘éféd to step d).

used based |sp eno
The demetlmnglpertmrm" thadt motheoflqtldn and/ol ofihbiphaivd,) nﬁ bny, is preferably .

I R AR o T o o
oSSBT 56l B350 256y ARG e

mtee apd elstamally oenyolatileahatbads tsueh @aceions and/or dila pﬁmh@ of the
or obtained iin step e) is recycled to step
distillation

b?fﬁtﬂ e atotheéé@voe@dfﬂsﬂheephenohs recyclsdde sten @D y |
stjgg "i’széra%pa L&RDY pﬁfat el Jratjufe §0 t§ g(qubGB‘(O{%}%l eferably from 70

O anotner pr erre di men

tap1 S €Nt an Avs@Nite pres@ire bLAGH (A1 P@rit lb@pprefexmﬁﬁphﬁmt to 0.5 bar.
that has been preferably . used for washing the
crystaII|ne adduct obtained in step e) is recy cled to

st ep [@)ymaipaigrtae gepropniraiion of the impmrisies belaw a W@ level, it may be
|
adNi SR fTr t%ﬁ@ﬁp% k)&@l%g)oimheg‘ﬁgﬁ%ﬁﬂtﬁo% tﬁe Gopdignol is

recyc remarni-ng portion of the
not her i quor and/or of the phenol, if any, S :
pr ef elcadirkimg to a more preferred embodiment, the process of the present invention

comprises the additional step of f) optionally subJectmg at least a portlon of the mother
liquor obtained in step ) to a distillation step to remove water g) contactmg mother liquor
ﬁom which water has been removed with a catalyst for i 1somer1z1ng isomers of blsphenol A
to bisphenol-A; and h) recycling the mother 11quor treated in step g) to step d). P1eferab1y at
least 20 percent, more preferably at least 40 percent of the mother liquor is subJ ected to

steps f) to h). The distillation step f) can be carried out as described above. An
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removed fromthe process and di sposed of to control
the level of inpurities. Preferably, the nother

wo pgpons4and/ or t he phenol to be recycled i s subfEUE®U3/035900
to a distillation step to renove water and optionally

194 hH&EZzaMEh k) a?sﬁ'@ﬁtvﬂ{érf{h ne SHARrAS0ME Z?Fﬁpﬁ‘e}% N 5 Q" 0%}erized to

portion of heno ore the no uor an
hisphepdiem bl neans eﬁg/reisexdemxat@h eptallst is kKnewdiis thel driatl §NPA6hts Nos.

A S8 R o v
I f bl
£0,2050 e PRl L A ich SRl s, o

catedyst ispuefetabbsa tetionwxehange tadiminla@ideform] Mdf&)bréf@rably, itisa strongly
adyvi sapl e to renove a _portion of the material fromthe

ﬂﬁrdéf‘c gation-cxchansgrerin haying arowléoniy acid groun, wwheslp selifmatedhe

oS ok PR YA (R A S E e phept-
fponmdldehydesulfrdc agit hesin of bendéte- ﬁhhﬂdﬁl%dlelsﬂlféﬁl@ Rci@redif. The
distillation step to renove water; g) contactin

IWWUW &6 e) s efirahky eariedaaus et wsnn@eeém erod owedD @ 109°C, more
BB B 20 AT LB QTR R BB B ded 8 sep 0.

treated in step g) to step d). Preferably at |east 20

per cevibst praferably] ef leasabipyrtith dfeigshother RQIGTARE tHf phTeH@l used to wash
not her Ilq_g% IS subJ ected' to 30 steps f) to h). The

thg gwstplsan therpolid diguid)sepaationeolosien ¢)eatie eembiaed t@eesmpydiequuor the

AT A ——
thtfn tht-: S@@ﬂ@ diquéy i9 l‘c@nt'a@t@di'ﬁ)ﬁﬂhé&ﬁtdl}%t fdishha Mg @OIQMIS@BﬁﬁhCHOI-A to
of an isonerization catalyst is known in the art.

bephenpl pribsubseguentdy 8§ 7somerges rayole liueria reslediia step d) The steps
nd Eur ap Patent Applications Nos. 0 552

E&ég%rgggaaba é%@)crggg g%‘écrl be an isoneri.zation step .

and isonerization catalyst. The 5 catalyst is

pr ef amablystaligadddas SPphbRIIGRd bEPhéholA dRthisled B diep HRAE be melted
preferably, it is a strongl é aci di c cation-exchange

apé phenoh sar} brydiatiliad afb i ieceisr ISp@frn@tnA 1rmlcm“a@nmner Recovered

B T L —

At eehi ceryHe lfs@dDinCth@?i SHuESSH 6 Aher ploducts such as epoxy resins.
benzene-f ormal dehyde-sul fonic acid resin. The

Adyentageopalyi oleast 361?91'99’11 pEthp ﬂetlécféphqnomrrcc}ebbddu ssteatd) af the process.
tenmperature of from40 to 100C, nore 10 preferably

fro 0 The ther i quor treated in, st - .
< r S et Sa R e s Ve A Perpiab iopduispa FufpSsy although i
cROElkb BA coiduble iNPAtERSs. |A&51Ql'ing?‘t6%é PR celendle pregd: fn‘?entlon

wash the cr%stal s in the solid/liquid separation:of

bispapnab effisgle pwtiiyrséd high wield écghghioed.i Gemarallyt the purity of bisphenol-A

is 99 percent or more, under optmnzed COHdlthHS even 99.5 percent or more. Generally the
yield of the process of the present invention comprising steps a) to ) is at least 75 percent or
more, preferably at least 80 percent or more and under optimized conditions even 90 percent
or more, based on the weight of the crude bisphenol-A. Crystalline bisphenol-A havmg

very large and firm crystals is obtained.



recycle liquor is subjected to an optional, but
preferred distillation step to renove water, then the
WO eanols30 i quor is, contacted with a catal yst POT/US2003/035900
i somerizing isomers of bisphenol-A to 15 bi sphenol - A
and . , : : :
Fecy g Bhodmeiie of BRTR AL ERIKE A v reference to he
detedngs. Heid tabovaderdtbed dray gicalrdwings addiocto tnf conbtewsal asdimaiting the
bi sphenol - A obtained in step e) can be nelted and
Sepe s fhedareni®ngi st il 1 ed of f to recover bisphenol-A in
a known manner. Recovered bisphenol-Ais preferably
. rocess of the present
1f GRS thOreilERetunflerd R e ay be used in the
production of other products such as epoxy resins.
5 1AdYedtsaganwdimolten cheladtisphemmd+A i on of the distilled
phenol is recycled to step d) of the process. The
racess of the present invention is preferably
Zgoﬁﬁﬁéﬁsﬂn6ﬁﬁ%¥ uously although it can also be
conducted in batches. According to the process of the
3Pr 8&BAENOIA &FktalRePi sphenol - A of high purity at a high
yield is obtained. Generally the purity of bisphenol-A
25 is 99 Ferpent or nore,"' under optimzed conditions
dpv éinstoolidligeidseparator nore. Generally the vyield of the
process of the present invention conprising steps a)
to i s, at l.east .75 rcent or nore, preferably at
5r egg)%aggdleﬁlé:Fé%rn R Fn%@‘ge and under optim zed
condi tions even 90 percent or nore, based on the
10  6neilighid/1efuid bpagatisetage sphenol - A. Crystal line
bi sphenol - A having very large and firmcrystals is
obt ai ned. 8 WD 2004/ 048430 PCT/ US2003/ 035900
Tpr afaggrrich a#fodi ment s of the present invention are
described with reference to the drawings. It is to be
un d: t he drawi ngs are not to be construed
8as%ﬁéﬁéﬁﬁgﬁﬁgﬁéﬁtscope of the invention. In the
figures the reference nunbers nean: 5 1: feed stream
%of pheddletteanude bi sphenol -A 2: feed stream of water
3: bisphenol -A crystallizer 4: first solid/liquid

epar r 5. storage device for bisphenol-A 10 6:
1 i&ﬁWﬁkﬁF@ﬂ?d separation stage

15 11: adduct crystallizer

12: second solid/liquid separator

13: isomerization reactor

14: isomerized recycle liquor

15: crystalline bisphenol-A/phenol adduct
20 16: first distillation device

17: water
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15

20

25

30

7: water-rich phase 8: bisphenol-rich phase 9: pheno

stream 10: recycle liquor 15 11: adduct crystallizer
wa2004mes36md sol i d/liquid separator 13: i sonerP@BUSZING/035900

reactor 14: isomerized recycle liquor 15: crystalline

1Rl SPASAYistAYaR l..adduct 20 16: first distillation
g Fce 17 \?fa&z?&" 2004/ 048430 PCT/ US2003/ 035900

. second distillation device 19: bisphenol -A recycle
1§t MherRéfﬁerecydgsmmto Fig. 1, a feed stream 1 of
nol ten crude bi sphenol A and a feed stream 2 of wat er

are tlnuousl A c I|z r

hor ARICTRE P8P S i FRERSTGHM IO BT 5AGRGIC R Enol A and s feed
s&esd QQ;f%tésaréjé‘o?ﬁﬁlhg’@s@y fed 1%%1%%«3@5’19}( RrysBIFRIS ri')@iere‘/"h the
crystals "in liquid phase are obtained and fed into a
cfystahizasioh |o<ﬂbisphﬁnoﬂA51e pamdaxcmd a8 desaribled asstep acabote.i Bu;ghenol A
V\/nerel l-Ais sep fromth

.crystalli sphe
cFiSiALT 1 id Bhaae SR ELAN e e @pirH)so $ad sepgator 4 Such as a

A P ST g

1{ siep b3 himwwe) T&mdr}(stﬂllhxmmqﬂlenasi-ﬂ 1$temoszgé fidevihe dird sblad/liquid
10 bIS henI-A Tt}l&g haselgf d fromthe firs
sg}gﬁriatey Wg’f npch ngt ghovwyn (ﬂ}g gphlqcﬁqgll ig a storage device 5 for

d%@an@‘% ."*Eﬁé %ﬁ‘%ﬁ s T Bl L HATRA R8st o

liqiumAlh@lu@ quatioa schige I6d®ﬂ1chmy1ﬁc:ﬂlybdoﬁﬁjilﬁ6s)dt dédagifation gadibica distillation
and a water-ri phase. The water-rich phase 7 )

e@, wéﬁﬁ@\ﬁb@hﬁmé phesgds fhdii?id dnipjachisnhenayigh-aregnc phaggand a water-rich
pﬁp& ﬁ{e%%& dﬁéh ﬂ;ﬂa%w E’ﬁ%ﬁ{%vgd pﬁm"tﬂgﬁ’lq@%q\g&& &Pﬁraﬂg{% 08be 6. The

ream9 phen contal ni

tﬁ@xhyﬁdlmdhl hdeg 8 ﬂs‘boﬁﬂ%dd&viﬁﬁﬁi phétod st@éhrrﬁd dhi@/br a phenol-containing
crystallizer 11, such as a continuous adduct

igyrjerizafl reczele ligger B4 ukis dedantar @ adsugigsydelliaer 1desuchias e gontinuous
adﬁuc?t %%ta%ze?%\éw the nﬁxﬁ/lise 1@ é)(])lg(? as described in step d) above. A crystalline

adduct of phenol and bisphenol-A in a mother liquor is formed, usually in the form of a
suspension. .The suspension is passed to a second solid/liquid separator 12; such as an
adduct centrifuge, wherein crystalline bisphenol-A/phenol adduct is separated‘from the
mother liquor and washed with phenol (not shown) as described in step €) above. The
crystalline bisphenol-A/phenol adduct 15 is removed from the solid/liquid separator 12.
The mother liquor and pheﬁol are combined to a recycle liquor 10 which is contacted with
an isomerization catalyst 13 for isomerizing isomers of bisphenol-A to bisphenol-A as
described in step g) above. After the isomerization step the isomerized recycle liquor 14 is

recycled to the adduct crystallizer 11.

. The embodiment of the present invention illustrated by Fig. 2 differs from the
process illustrated by Fig. 1 in that the recycle liquor 10 is fed into a first distillation device
16 to distill off residuals amounts of water 17 before the recycle liquor is contacted in an
isomerization reactor 13 with an isomerization catalyst. The crystalline bisphenol-A/phenol

adduct 15 is fed to a second distillation device 18 wherein a phenol stream 9 is distilled off.

10
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adduct of phenol and bi sphenol-A in a nother |liquor is
formed, usually in the formof a suspension. The

\Velmpmmﬂbmn is passed to a second solid/!li qui dPCT/US2003/035900

separ at or such as an adduct centrifuge, wherein
C}?éfﬁ&?hf fhg g)hpﬁ(fl QHS éﬁéfﬁgﬁ% Leﬁggﬁ ycg{d\{\}:icft}%&’ gﬁ%fnagérel?lnfgf use as wash

phéohagd amt@qu;@ﬁid@&;f tllldﬂplfdnspstfe)mﬂ’ﬁ@ylbe rethéled tUthS b@ddc’t oS stallizer
henol - A/ phenal adduct 15 is renmoved fromt

b
1élaffﬁ@b1spb¢ﬂ0&r%léﬁaﬁ oo disttrgiongemios 18 5dagrs Biphenol-A recycle
s@%‘aﬁ:? %Oa{élg b?s?)ﬁ?ﬂdq%j rgfgtafhzele? Crlfﬁrtflér ﬁ'ﬁceg\%fsvm} gh ' S

omer’ za I'on ‘cat
i somerizing isomers of bisphenol-Ato blsphenol A as

descThbeebset istedfion s Pbbhuelludfded by the folkonag lemhple mvhlch should
step the isonerized recycle liquor 14 is_ 25 recycl

npigbq grasierduedingf heseons ofdhe nrfserrmé/eeh% o et otb@wsﬁéndwated all

Fr%?sﬁ%&greé%éég 2% %1 \1/41 t n@bﬁ%s%d femg:en%% ar% %&e%a%e \g\fqes measured

obvéridogralldhys s The dxanﬁm@ 11ﬁlsfrht‘é§ thedh®dnitibh atithaefep@ice c@Flglﬁ
to distill off residuals anounts of water 17 before

the recycle liquor is contacted in an isonerization
r 13 with an isonerization catalyst. The
crystall|ne bi sphenol - A/ phenol 30 adduct 15 is fed to

S FCEEs S S 5 i 5.4 e

pﬂ’ﬁﬂiisbﬁéiﬁ)@%l A3bARE idppatits ¢y temptiacir bEIRI°Csiasepmbiised with a feed
sent tqg the second solid/Iliquid sefpar ator 12 for use

steanha ok 87Qhefbr O%Weraﬁ@ttﬁ@pereaw pHHUSE under gypeshes sufficient to
S R R R T S e T e

ciStallizef 8@0@1% ﬂlebcirgﬁlh@/m{m fikeey©l FBoCHylevaporddvd @olilg Purified
bi sphenol - A crystallizer 3 for further purification.

b§P}F‘PI@1'|@ﬁ< aryaials in Aigridinhasq weredpmaest: . Thel hispheraledl cptalsiuere

%p%l At?d\trﬁlgl tg)éggrﬁ)ldg)gl\é\%@ha%a v? g chuth %8Ee W?ﬁ%f) %10 n%tnfrﬂglg 11 and were then
dﬁ%@ @ﬁd/\p@sged R Sahesdeadd 5 fPBIspBerlh PERCRQ@gRGe ot Y
gﬂ; Al parts and percentages are average val ues

éawamaraéﬁév@aélnumlélwld peraorntel obtain p ypteraichphase 7 and a
h .
bﬁpﬁ%@iﬁﬁﬁt&é@%ﬁvﬁ%ﬁe S5 T blthenP e 8B B Savere

c6@BLrRH M BehiR Tandk (ﬁ@trsqas% in Pigd?2) RitBB18T®kg/Ro@ne r&dveR liquor 14. The
inpurities of a tenperature of 180C was combined wit

isgnfesiged resyele dirpor Ik co iz dkisy percent phenobandat 1.@ percent p,p '-bisphenol-A,
o 0B By 0SB0 B SPH BL  e grgi sos
8R{ZRBRBOLT RoRtHShRbbdsZ63408 kgARRf the produced mixture in the mix tank was
fed to a continuous adduct crystallizer 11 operating at 50°C. The adduct crystals from the
crystallizer were separated from the mother liquor and washed with phenol in an adduct
centrifuge 12. The mother liquor and the phenol leaving the adduct centrifuge 12 were
combined to a recycle liquor 10 and distilled in a first distillation device 16 to remove water
and optionally other light 'impurities and then cooled to 75°C. 41400 kg/hr of distilled
recycle liquor 10 was fed to an isomerization reactor 13 which contained an isomerization

catalyst and which was operated at 65°C. As the isbmerization catalyst a sulfonated
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crystallizer 3 cooled the organic/water m xture to 95C

by evaporative cooling. Purified 15 bi sphenol -A
wa@regognads3oin a |iquid phase were forned.. The PCT/US2003/035900

bi sphenol - A crystals were separated fromthe |iquid

AR AR BTy ARE L S i LRI 8GOt R toonene
gooupp e akedA. ThEremlaining distilteasecyol ohguoln evas cembined wdth the -

.was separated in a liquid/liquid separator 6 tQ obtain
ISOTGEIZRYQN a‘eeﬁ%?@élsntﬁngﬁlae éisplmlglpﬁéwgwrgane%pl&sa arioan the

. Tt of . L . .
Ry et G e bRy RIS B RO Gl B0 ANE contrifuge 12
wergmeRgd, wirigpe® 987 Phdrg bpeam O fivhichoyad well taywash thd adduve crystals in

i somerized, recycl e liquor 14 contained 8Q percent

%@%Sm eniifage 2. pérbésé’?f?n%:%re-%?l§ sheasl? af 28%0&@%%@%?\%1@% |

i it E | 1y . b R 0 .

BB LERHEN cGmintllRy £HDE Blsbfer 2P LI bt food tream 1
of 684@Eghr 6EAMerkghdle bigphenbRAmAdhced Birednu? f 8100 kghr of hot water
m x tank was_ fed to a continuous adduct crystallizer

apd rgpaed {9 We bisphgmtA mystaligaudt crystal's fromthe 25
crystallizer were separated fromthe nother |iquor and

wash ' 4 d ri - The
ot har Oy s SR eq BB Ultal (R B0 dt881 B hid Hccss. The
pe&tict whaigealyizad wed €ound aorboritaidl 9@ pertent pl-BisphehoBA dhd to have an
and distilled. in a first distillation device 16 to
ajcohploletafer3 ARHd - opt i onal 'y other Iight inpurities
and then cooled to 75C. 41400 kg/ hr of distilled
recycle liquor 10 was fed to an isonerization reactor
13 which contained an isonerization 30 catal yst and

whi ch was operated at 65C. As the isonerization

catal yst a sulfonated 11 WO 2004/ 048430

PCT/ US2003/ 035900 nmcroporous cross-|inked

pol ystyrene resin conprising 4 weight percent of

di vi nyl benzene groups was used. The remaining
distilled recycle liquor was conbined with the

i sonerization reactor effluent and the bi sphenol -A
rich organic phase 8 fromthe |liquid/liquid separator
6. The adduct crystals 15 recovered fromthe adduct
centrifuge 12 5 were nelted, stripped of a pheno
stream 9 which was used to wash the adduct crystals in
t he adduct centrifuge 12. A bisphenol -A recycle stream
19 of 2070 kg/ hr of nolten. recovered bispheno
containing 97.3 p, p' -bisphenol -A was conbined with the
feed stream 1 of 5840 kg/hr of nolten crude

bi sphenol - A and the feed stream 2 of 8700 kg/hr of hot
water and returned to the bisphenol-A crystallizer 3.
10 4500 kg/ hr of purified bisphenol-A crystals were
produced by this process. The

12



product was anal yzed and found to contain 99.6 percent

p, p' - bi sphenol -A and to have an al cohol color of 2.3
WQE\RMA048420 WO 2004/ 048430 PCT/ US2003/ 035900 \/\V—F(TT/USzoos/035900

CLAIMED I'S: 1. A process for purifying bisphenol -

risi the steps of a) cooling a liquid mxture

V@dﬁ Ingﬂ%ﬁg Benol - A and water in a bi sphenol -A

crystallizer to form bi sphenol-A crystals in a liquid

phas 5 n om

Pho i qui o PRCER It b ISR SRIA SradiiafBbichs b

the liquid phase into a bisphenol-rich organic phase

and a) wabléig 4 lighid plismes cahpristerbinghepbleAcind araterah albésphenol-A

a rtion of the bis henol-rlch organi ¢ phase into an
caa@*ﬁ&er@rf;@sm&papﬁﬁ@l-ﬁf eryE@lsin @ ligidplRsesi ne adduct of

phenol and bi sphenol-A in a nother 10 liquor; and e)

sepagaty : t her
> li qu%?l sE]ga_ga# ehgp}é@fé@so 0 &éaal m n%gﬁg?%a@l east a
portion of the nother [iquor obtained in step e) is
r ecyc) eliviingst Epstd)poron dithe fiquidehaseahitol bispheRolahier eganic phase
the nother liquor is subjected to a 15 distillation
agd a W ASTIERME wat er before the nother is recycled to
step d). 4. The process of Caim1 conprising the
addi y t
o thqurr%dl?lggé ?hé&‘gir.{t)cl) gastd &’gﬁ? Egtslfé(;blépﬂ)@i%l rﬁ:hRﬁE:Iﬂl@ﬂhase into an
addwst chylstatlizentostbap atcoy stadhimo/addwett efipheng! and fmisphtnqhgx in a mother
not her |iquor from which water has been renoved with a
10 liguetspudt for 20 isonerizing isonmers of bisphenol-A to
bi sphenol -A; and h) recycling at |east a portion of
t he nmpt d) 5.
The %?OSEIZ({SI%MO%% ngfs{aﬁ%g%ﬁ%é}l@ﬁgw%(ghgo@ut%?onaI st eps
of .g) contacting -at |east a portion of the nother
i qudr obtThiepectesofstleim &wherdih atleast atpaltimioffthe mother liquor

% rlhgtleg {ssirggﬁzie%tgfstegldiphenm -A to bisphenol - A and .

3. The process of Claim 2 wherein the mother liquor is subjected to a

15  distillation step to remove water before the mother is recycled to step d).
4, The process of Claim 1 comprising the additional steps of.

f) subjecting at least a portion of the mother liquor obtained in step €) to a

distillation step to remove water;

g) contacting mother liquor from which water has been removed with a catalyst for

20  isomerizing isomers of bisphenol-A to bisphenol-A; and
h) recycling at lkeas’t a portion of the mother liquor treated in step g) to step d).
5. The procéss of Claim 1 comprising the additional steps of

g) contacting at least a portion of the mother liquor obtained in step €) with a

catalyst for isomerizing isomers of bisphenol-A to bisphenol-A; and

13
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WD 2004/ 048430 PCT/ US2003/ 035900 h) recycling at
| east a portion of the nother |iquor treated in step
w@roso4sBep d). 6. The process of O aim1l wherBCTUS1063/035900
crystalline adduct obtained in step e) is washed with
phen f o%tep d
Por  bncSF S IBREE BRI T AT MRy Rty HERE} odtep d)
washi ng the crystalline adduct is recycled to step d
8. The pr dbepmcess @ICGaim ¥ whiesirethe caystalmaddactmh’tam@ﬂnm step €) is
of. t he Fhl%gl,lj\ that has been wused for washing the
washedowith p dduct is first subjected to a
distillation step to renove water and then recycled
to syep dthe BrockiiCoIIQHES svmfm@aet@tﬁpmﬁmfnl@thdneam has been
a portion: of the phenol that has been 10 used for
usdaisor wgshtingtheroywstalling atluaidd oesyclad o step least a portion
of the nother |iquor obt ained in step e) are conbined
to a recy uor ecycled to. step. d) ... 10 '
or oc8ss ogllhelpboc sgo 59{&%’ gou pt lga/sé?a é)gﬁm og tl"le %hel_lglsthat has been
uSeifoP GaSifing theryFAlfhd ad(ﬁ%t B Fir§ls@bjetted E&M‘éﬁlla&lﬁin%ltep to remove
before the recycle liquor is recycled to step d).
whber apd deagecysied@ aiemd)0 wherein after the distill at| on
step the recycle liquor 15 is contacted with a

cat al yst sonerj zin nmer s, .of bIS hen

bi spHenol tlﬁe%acgss Ofl@ﬁ@%é”ﬁl%’l“ea e%&po 0 (eljél}cl’*ée&" f (pat has been
u§$del%r @lf)ashnlfg the-lcll‘ﬁstzﬂlﬂi’@ SfducPindd: ddadt efl'porﬁoﬁ’ bf thd m{éiB&rQigRor obtained
the catalyst for isomerizing isoners of bisphenol-A

in stebepphenwbined iiea secyeleilignomsndiraegéedrtesiep din - aci d

form 13. The process of any one of d ains 1 to 12

wh t b t J

separlt ed THOMPRHS of Fifire WheBe s R B aoF ¥hiEg o
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.crystallizer to form bi sphenol -A crystals in a I|i qU| d

phase and the crystals are separated fromthe liquid
phasd.l. 14 ThempeogssoeiCSleinaf 0 smgreim aftesfthelisiitagion step thgrecycle liquor

SO Y LB PO P B ER s bt
tl’\’éll‘écw@hg ; B4 tdchdedicspbiempl -A 25 is recycled to step
u

i fied bisphenol -A produci bl e according to -

the process of any one of - Cains 1 to 14. 14 '
12.  The process of cla1m 4, 5 or 11 wherein the catalyst for i 1somenz1ng isomers

of bisphenol-A to blsphenol A is a cation exchange resin in ac1d form.

13.  The process of any one of Claims 1 to 12 wherein the bisphenol-A 'cxystals
which have been separated from the liquid phase in step b) are melted, m1xed with water,
cooled ina second blsphenol A crystallizer to form b1sphenol A crystals ina l1qu1d phase

and the crystals are separated from the liquid phase.

14. The process of any one of Claims 1 to 13 wherein crystalline adduct obtained
in step d) is subjected to a dlstlllauon step to distill off phenol and the resulting bisphenol-A

is recycled to step a).

15. Punhed blsphenol A produc1ble accordmg to the process ot any one of

Claims 1 to 14.
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