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PROCESS FOR THE PRODUCTI ON OF BI SPHENCL- A BACKGROUND

OF THE INVENTION Field of the Invention The present
wonuensexam rel ates to the production of bi spherairAK2$/023532

the reaction of phenol with acetone. Mire particularly

the invention relates to a process wherein the

reacti on products, especially water, are separated

concurrently with the reaction in a distillation

I he i .
ol at osP RO GEBodUeBa R e b R CE BTNl 4n 1 s
removed by strippi RUUN‘D%FW@FNV?QIFT‘P@W bon vapor

produced in the reboiler of distilTation colum
Fieldesfctherinvdielomt ed | nf or mati on Bi sphenol Ais a basic
f eedst ock 0{ I nterne t for

manU&RiESERt iBveqtion %teﬁgq f O pﬁtéqrb m%rﬁow t%e reaction
of d?@n)éﬂ\yvffh %E@ﬁ)nepchhdr@"ﬁé}ﬁéulaﬁﬂﬁeehb@ﬁﬂldﬂ f85tes to a process wherein

fuones and pol ycarbonates, etc., epoxy resins
theaieaictlmmprbd adtSpewamalfyommr caafaysaearaéed aencleTeNtiywith hegeaction

ses for rodu0| fromithe 1
i LHCE RS o R RgELE DR SRSk O DO RS Fbrocess
whér@ih #eeiaBest rfe@é’dldh |§@é@byé@ bl @M?gﬂﬁﬁﬁlth’ bAMeBiegrbearbon vapor
U. S. patents 4,308, 404; 391 4, 400, 555 4,471

progusad gnthesebeiterea d'ﬁﬁliatﬂ@’t BJH MY re@8taTy i ng out

ctions, wherein the conponents of the
Rel%gécaw&l %yos em are concurrently separabl e by

di sBisphaholonis abasideeedstoek oy artemnsdigte pmroUuSt foP#teadmmercial
4,21 5,01 1;4,232,1 77; 4,242,530; 4, 250,05
manuigsurgs e Hadions 3pRlvRersc JRAAING Jb8; gw&xserw@%w thplyamides,

polgetggéwf%eelsﬁ)[)tiféo nﬂ@ﬁe%&?ol?@é%%nﬁgere? gfi.‘,pé;@i@'réééhs ﬁh& Fhodified

structu are t
phefigfoinait eloydemsims) etoe Marious pfosesses for ppbd mangbysshenol-A from
structur F%hfor this use ar di scl osed. in c

the 358t Gabef Rpesdl wihaneloe RiGegusseraipbagditgonetohange resin

catélyé’?ﬂa@‘e Q?eerﬁdﬂs%%s%ﬂ%n S 518|9at%9@s 4,3082834:04 391,997; 4,400,555;
46: 5,348, 710; 5,431 ,890; and'5, 730, 843 wh

4 45ﬁe154mn1d 5@’851;%617 her ei n. These structures have been

P onEhEmatied ptrmet SRs S R Elot, WhsiFl o sampgpents of the
rea@ﬂé@lsyéteﬁ‘l gtedonlcLiaehBsapatabrsby distillation, are described variously in
U.S.Patents 4,215,011, 4,232,177, 4,242,530; 4,250,052; 4,302,356; and 4,307,254
commonly assigned herewith. Briefly, structures which serve as both catalyst site
and distillation structure are then disposed in the distillation column reactor. A
variety of catalyst structures for this use are disclosed in commonly assigned U.S.
patents 4,443,559; 4,536,373; 5,057,468; 5,130,102; 5,133,942; 5,189,001;
5,262,012; 5,266,546; 5,348,710; 5,431,890; and 5,730,843 which are incorporated
herein. These structures have been particularly well adapted for use with acidic ion-
exchange resins. The method is commonly known as catalytic distillation and has
been successfully adapted in various forms for many reactions, including
etherification of olefins with alcohols (U.S. patent 4,302,254), selective
hydrogenation (U.S. patent 6,169,218B1), hydrodesulfurization (U.S. patent
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been successfully adapted in various forns for many
reactions, including etherification of olefins with
wabhkoewhoeé=4 (U. S. patent 4, 302, 254), selective PCT/US2005/023532
hydrogenation (U. S. patent 6,1 69,21 8B1 ) |,
hydr odesul furization (U S. patent5, 779, 883),
i sonerization (U S. patent 6,495,732) and aronmatic
5,720 RBBAL iisymEdzatiopallk8t patéri. 6,405132) AndUardmbatc alkylation (U.S.

catalytic distillatjon colum reaction is a benefit
patent &4.S. pateat<b8tHeGacti on is occurring concurrently

Wi th cg’taﬁﬂcl d RI9fon EBRIMM k&R on'i§ 20bd it Wﬁg%é%s@tﬁe reaction

ot her "Stteam conrpl)onents are renove romthe reaction
is cuoneriras cqncakientigswito sdistillaione dineiinigiat headtiokepiddvists and other
si de reacti ons. Second ecagae all,.the con%)oneniﬁc, are iol
stregen ICORPINGR IS FePayed drom dAgPBRITY Z0Bft D AR NL§S Possible

rethiﬁgkiHé likévth B84 B sRfe tHtiBhY! Yeonl, hdaunesdIFiie components are
predsure. The heat of reaction sinply creates nore

boilng theupmpenature ofreactigris eontentipdiutthe odingapqjniehithe mixture at
e sul t

tne PR GoatCrGac i eanar drEEIohal el wPaRiBlord S8l yp. but no

inclRRsaGtamesrMrs e lghldmMerelsbere Y& & redquiieagrest ddal 5f control over
patent 5,679,31 2 discloses produci ng bisphenol-A by |
thegate 9f rapcion ane digtbuiion obprodusts fgN hiecadiewed by regulating the

t ncurrently downflow in a distillation colum
sys?egrﬁ&(?ggsﬁgvi ng acidic ion exchange resin catalysts

hel d. Sampdtealy $,6¥9,3d Ledisslosée produding bisphenobAdascarrying out the
e.g., nitrogen or argon, is fed in the bottomof the . . .
reagfiaf iy fRaddndcahena ARACACHORS %qr@urrﬁnméréﬁw%w (i @ distillation
0 'L r
ool Ereer 89534 St e Sl g oy scroons
An droevt stripipovy gBist bay. acitogea. orfdrgopaisdad ée trexbotbdmeaf the distillation

colyF BN TeRPIA (o midHa et 0V iodas wates Phkee ety b fEphfurent feed of
theUgRe®S M&d la éstobel tHe WaddiiBel §ot8NY¥AI§ ALUROY6H conversion of the

catalytic distillation system could be used to car r(}/ _
acajanet bempsdentemextibiedidack af skill phefoowedgs Bdggard to catalytic

._bi sph LA 1t i d f ,
s ATBRERGH 6 ol SRRt EOARER Bl WRB Y 5500 peigpatie o
envisisnihoes eatalpeoafstillation sgsrhoyadd beruddieopaagusit itttareaction of
of bisphenl-A fromthe condensation reaction of phenol

aceipae 4déx pirn ol to producedispanddvant age that an inert
hydg pet ?&U}:\ ﬁt%;gé%‘cftﬁé’ Héees:ég‘f vAREiEH 1t thEBSENAR didtftion system,

the reaction system a
with its inherent b enefits is employed for the production of bisphenol-A from the

condensation reaction of phenol and acetone. ltis a further advantage that an inert
hydrocarbon serves to remove water of reaction from the reaction system and is
easily reused by return to the reaction system. It is a further advantage that
substantially all of the acetone is trapped in the reaction zone and near 100%
conversion is obtained. |
SUMMARY OF THE INVENTION

Bisphenol-A is efficiently produced from the condensation of phenol and

acetone via countercurrent and multistage contact with a solid acid catalyst in the

presence of stripping medium which is inert under the reaction conditions and
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easily reused by return to the reaction system It is
a further advantage that substantially all of the
weaceaicmne4is trapped in the reaction zone and near/us@®d$n23532
conversion i s obtained. SUMVARY OF THE | NVENTI ON
Bi sphenol -A is efficiently produced fromthe
condensati on of phenol and acetone via countercurrent
boikmgl inmthe raatgrgef 506 SOt ° Qi the psessuteani tecatlamys préferably inert

nydrigabeas. MO BBIe AU A By feg Dot Rich ZeqiortiA xane. A
pref&rdd cﬁﬁ:t(?%‘t g@gsf?é’rﬁﬁ“é i$tlatiBA &%Hﬁﬁnreé&&f ®hek! the catalyst is

I nert ons mhlc I ncl udes aliphatic
corﬁmduedomthjo rzsdshkt&tncmsmmmﬁbnh@raﬁmctﬂepréfm’ef&mad water removal

‘%ﬂ%ntac(%iag s¥s emis a di stl | ati on col um reactor

ag&ids 8 G RYEPATRRL, €% AORNG REEUFt hin a distillation
Masg theastebent lﬁtJérh*tfdrU’tﬁe s&mﬁ@ PhEGHANRE Gfie HEATQY dert and which
agent is a C6 hydrocarbon, 'e.g., normal hexane. In the

hapbetealiquidvantt vapondiatetin it rerctasdieumbiodingasuehdhat the vapors

s P e B e e B AR BR IRl B yter ane
sepdigtatptiesrefrom. t heref@ably otheMiskipsieg amddalme isonderskrmle to any
along with the water and separated therefrom

suhat@mteeﬂ slsoyee withawatepppadhaedipaiatien fab bsomasieedyt deeanfing. The
oref PR AR AR B e 84 i SRR OB oxstng

withis theatactiorr anteer The msent mv:einltlbha$ carriezbowli iniaocatalyst- packed
existing within the reacti on zone. The presen

collppeNRich Fande- apPPiesRteS: (0 GPiaIRA ¥pPQt PhaRR RRY seaIaifid phase
as MaG) &ﬂﬂatgﬁpw &isti R §sh ESIUWE@??O@ISV&P&&@%§ pfe¥bure such

sone |qU| hase as 1n any dis ation
thatiites rdeclibhonixttoe yoncorargmrents $harpof)ds dailing ia the eskume and/or in

the; BE a PhgeatanERETBRHAD KRG, (RS Bea b Piriighon tere is a

tev@?ér@&%étpréﬂlbséld)ﬁé #d e8I GARdI At U po¥t 41BnGMe column or catalyst
lation thefe is a tenperature profile along the

be¢ @l eampongntsdithe peactioalrpktrenvay deuaniopid ead# yaporaica higher

RIS 4 TR R B i bt como o

theC @hpiized Rifetdleiat iheg calumit eelgl waedrl sxd thbesteppingomedium is
of the vaporized material in the colum, e.g. water

rena@ipd A% asMfaPoppi ng nedi umis renoved as a vapor.
A preferred embodiment of the invention may be described as a process for

the reaction of phenol with acetone to produce bisphenol-A comprising:
(a) feeding a stoichiometric excess of phenol to a catalyst zone which
preferably comprises a bed of solid acidic catalyst, such as ion-exchange resin, in

a_distillation column reactor and

(b) feeding acetone toward the bottom of said catalyst zone;

(c) providing a hydrocarbon, which is inert under the reaction conditions and
boiling in the range of 50 to 90°C at the pressure in the distillation column reactor,
in a state of distillation comprising both a vapor and liquid thereof within said
distillation column reactor;

(d) concurrently in said distillation column reactor
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A preferred enbodi rent of the invention may be

descri bed as a process for the reaction of phenol with
waceaicmne24t 0 produce bi sphenol - A conpri sing: (apCTasgiong23532

a stoichionetric excess of phenol to a catal yst zone

whi ch preferably conprises a bed of solid acidic

catal yst, such as ion-exchange resin, in a.

distill aﬁ @ané@txh@@a[&é@ét@he%ﬂd dﬁénélﬁﬂdhé@r@@@rﬁc@@f said acidic
toward the bottom of said catal yst zone; provi di ng

catalyﬁwné@raewtlommpéFem@eraﬁléﬁeta BILSEHE ?Oef%m grfeaction mixture
corft%@%é br‘?x%%c?erbda%}hhé [}gn Fg?t{eat Iﬁemgpfé{gﬂéﬁga& ahg V\%téF whereby

essure 1 n on C

salst&b&)rﬁé isdisgolVvédin said phvepol suctytthat sulsstaafalty aihdf sald acetone
quid thereof wthin said distillation colum
is qoé‘é(@ftﬁij OPéﬂph@Gﬁbﬁrrent ly in said distillation colum

reactor( %f gfn@@t !SQI s2itd Aot WsdaRh AR PhixtUtet Dﬁllzmg said

presence aC| ic catalyst under conditions of
hydreopeoat vaporand pressure to forma reaction mxture

conf ai ni ng unre ed ace ne, ,unreac
b1 <J5He RSTOKMSsA10 RO e 2 JRESRE L RBEFE ftom the distilation
Co|gh§§@a\égﬂ- dsbSirfls; phenol such that substantiall y al |
sai d acetone is converted to bi sphenol -

A (i)
st r (fppempviy saidavaier Ana hydepaarpeactd s frﬁmttheedlstlllatlon column
i zi.ng, sai,d hydrocarbon vapor; (e) renoving said

reat?tt%rpq?eﬂ% h?\ g?foa react ed phenol fromthe distillation

col (g ©eAEéRsingSsd10t besieal$) afi¢meepahtir) dnvatendéamskd inert
hydrocar bon vapor fromthe distillation colum reactor

hydrecarhanisamshe £aadegsed WatRinsi ng sai d over heads and
oA SensPase sty st agar ber Tron e
st ety msogcliidiher emdenised hglba)aaohsmiartsesdalmsdmtlda’amrbooluhm reactor;
Dot DbmeRbbhgciid Y do S RS Et fom saic
bisBheRBEROLALS and
(j) condensing the separated phenol and recycling the condensed separated
phenol to near the top of said distillation column reactor.
BRIEF DESCRIPTION OF THE DRAWING
The FIGURE is a flow diagram of a preferred reactor system employed in the
instant invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
PROCESS
Bisphenol-A is formed via the reaction of two moles of phenol with one mole
acetone:
2(CgHgOH) + (CHg),(CO) « [(CgH4OH)I,C(CHg), + H,O
The equilibrium constant for this reaction is small (K=0.8 mole fraction basis).
The reaction is generally catalyzed by acidic ion exchange resins and is
conventionally carried out in the presence of a large stoichiometric excess of phenol
which enhances the conversion of acetone and minimizes the production of by-

products. However, at practical phenol/acetone charge ratios single stage
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G condensing the separated phenol and recycling the

condensed separated phenol to near the top of said
wdi2adeioBé2ati on col umm reactor. BRI EF DESCRI PTI ORCOESItHE023532

DRAW NG The FIGURE is a flow diagramof a preferred

reactor system enployed in the instant invention.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBCDI MENT
corRJ%@ES%f&h@prnecﬂmam i orfexameule vatea thargee:mtlposlth afv@D/1 molar

nol | h | e
@éscfocé@!)o F{?‘E%Q W@q@%ﬁ&"ﬁevﬁfe (t%la%, qg%/ﬁrﬂﬁp is 92%.
ConﬁFéV‘(Su{))‘Prthé Nispi A Was' fectBldd (‘r’énptlge ”Rieﬁ:tlon g"nxture via

fraction The reaction is generally catalyz
crybiallzeitidn cof erbnemhﬁmigodphenmlnadm i Eeedrioetite mnmtlaghzer usually

carried out in t € nc of la .r st oi chi onet ri
coiirisdt 176 brst A 50 REEE BineBakA, ihis SRote Sl aoBrE Shidined by
allcﬂﬁlﬁb 9RE bspheRbRARD B8fd quQn ﬂ’rﬁé’ F@édtlbﬁrm&fu rBYbyPUSHEChSre than one
However, at practi cal enol / acet one charge ratios

reasq‘tlaglséa@a wgbwﬁvaediatmremoyﬁl@ﬁa\ratersvngrvalcuu MFef inert gas stripping

oo TPt hes. Sh 8FioE WE iyt BhePEh iy BBlons pd the water

disaRREOPetWEHIMBEIVErhdadl féductRtreentienytHelntidirap keraim éontaining
was recovered fromthe reaction m xture via

thecBféy madught inoRoBYEiopRs prRGesFINg thReMiNchdR@eionerard water are
sut;%cfk{é‘ﬁ&/l?g ?5%{;{55 ?r?ﬁo%ﬁﬁ@éé% FAbAT A mbde order of

nol concentration I's obtained by
al | ohe pgesdmlr’meapbnerssohpuﬁetscthbowbdalltmocasmri@scban'ce foypcombining

m xt ure usi nmor e _t han one r ion stage wt L
req o HRE SRR BRe. ik SrcarRnEE e il thesesaction in
a nﬂlﬁétg gstﬂ?ﬁﬁ uHFn%é&t%%énﬂdd"reé S\nt‘ﬁ%tﬁuﬁtdr?ﬂ pacl%n%] containing

unr eact e eno and acetone and the water tribute

thebcmtmgehammwhmrempmatespNManun@"t sigiapingamediuina fedtto dima reboiler of

e R A Bl pRalR s toR w it Rp L m H&Teaction zone.

Thé%@ﬂié&@HdVe@GIﬁ%lﬁ@H%ﬁllét@ Sl fiopaAdiEsilid ation
col utms. The present invention sinplifies the overall

pr odéegiovgterctuant fopd obis nieagntiewantionpravidessanataer advantage
in ﬁ% ?By feecjﬂha Ilqala‘eﬁgﬁé)r{m |t6 ﬁpeegol%ﬂrp SBB\% 'f'ﬂé]geécht?orq %‘ﬁé 8Cetone is
removed from the ascending vapor stream and returns to the reaction zone. The net
effect is to “trap” the acetone within the reaction zone where it reacts essentially to
completion.

The stripping medium (preferably inert hydrocarbons) has the additional
function of controlling the reboiler temperature and the temperature profile in the
lower portion of the reaction zone which is preferably in the 70-80°C range. The
inert hydrocarbon has the additional advantage of being readily separable from the
water in the distillate stream via decantation. The inert hydrocarbon layer from the
decanter is preferably returned to the column. Thus a constant feed of the inert
stripping medium is not necessary and makeup can be added as required.
CATALYSTS

The reaction of phenol and acetone to produce bisphenol-A is catalyzed by

acidic catalysts, preferably cation exchange resins. Suitable acid cation exchange
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a multistage distillation columm reactor configured

W th structured packing containing the catal yst and
wohbwl3eaer ates with an inert stripping nmedi unPCeaSL@®s/023532

the reboiler of the colum that preferentially renoves

the water of reaction fromthe reaction zone. The

water is renoved in the distillate streamfromthe
resfifdliH&0de tHR WRhbAEAN BuEsTic Bertgrelips %d&wl&ﬁ:ﬁﬁhay be obtained

i nvention provides anot her advantage in that
by pebmerizatioguerdcopriperizatiamef @6 Caww}ecqnmo%déciqlwed by

sul(soﬁéﬁona%%g%z?éu(?fne{srgﬁ}é\ﬁ?ﬂ/erﬁ{ gg?gkagﬁn%gﬁl%lgg%r‘@g?énng polymers

eam an 'on zone

or @(ﬁpﬁcﬂym\l\\ﬁm at® stylreeme, virtye taloehenenyi ndm)hrthlalwer e/ iethylbenzene,
zone ere it s essenti all [ etion

mediyl SPEERG: Yfﬁkﬁ‘l rp eREha BNy W'?ﬁ)ér)ﬁyf) ngé%'igﬁo\‘%r e-l(-y]gg methods

ma&rb% Qg fo'rgﬁ%%ﬁ bb@ﬁgpgfr ér%nfdrcéﬂahﬂ:ﬂetﬁtﬁ %@H?ét'id?falone orin

enper at ur ete ature profil elnthe [ ower
admpodtdrieowithf ottes meacvingh coorpunidisc tori By peresdlinking with  polyvinyl

th 0 oC t d h
COrSERHTT 2T SKDERT 0 BT HE T e g Y JOHEP a6 LI} Rhenviether
and Bfhetst ?he' n‘?@rs%é)f/ bb'p?é@aré& e EHB YieBeHBS BPEBSSRYR of solvents
The 1 nert rocarbon | ayer fromthe decanter is

or prse:mlama;gerés,uanéovar@ush@olamanmtlorrhuélamradﬁgu/abﬂ used, e.g.,

eed of the.inert. mis not necessary
inoigiiie 8k alir s Aol APl R G e * CATALYSTS The
r eaThé enlféhic Qbﬁi@bupﬁﬁb)ﬂfeﬁhﬂﬂdut@d pite thise viniys QF@rﬁ@ﬂlc Polymers
is catal yzed by acidic catal ysts, preferably catio

bywm%ﬁ@wre@eﬂpdssmrteaaml%.ay&uéfatm@wee@@h@ﬁg?ew%pca@,centrated
sultbﬁ%lz%ﬁ? Bb(?s%l |&QC!§°§F ngiofb na{n?ézyézt‘fn@‘é\f&ngfl@%%po@ﬁ%s which

tai né
corﬁermwfmﬂcc zeldi goupé (sceerd.] USvPay! Noorﬁqﬁﬂ@@@?b oFudihed sulfonic

y sul fona Qn. | es of aromatic vi oun
aciGrods ©% 5 I BB ReDI S e BT GReY SRt Ul Fonic acid
I | [
orcRipls RESalile! by Fostity it THimiRGRUNA, BER, .41 Silfuric a.cid which
CoMamysIswkfyar triexideA The treatmaernitevith fomingshibdsc aeid mgraﬁ@"ebly carried

ol B B PSR ARG B BEr Pl Gept sfrvice s e

it STNGMtANs $QTBOSIMSHre® sulfir GOEES i Tidr BeWcbblien! YIhéYtesulting
conpounds; for exanple, with divinyl benzene, divinyl

pradeictse pecfetably rapntaineary leverage ghd.dtthet 8. suifenipdAgidngroups per
ard B O AEGE 35 S ol Al "SR bRSENGH P wARR SRt s utShi¥ 848 groups
are copolymers of aromatic monovinyl compounds with aromatic polyvinyl
compounds, particularly, divinyl compounds, in which the polyvinyl benzen e content
is preferably 1 to 20% by weight of the copolymer (see, for example, German Patent
Specification 908,240). The ion exchange resin is generally used in a granular size
of about 0.25 to 1 mm, although particles from 0.15 mm up to about 2 mm may be
employed. The finer catalysts provide high surface area, but also result in high
pressure drops through the reactor. The macroreticular form of these catal ysts have
much larger surface area exposed and limited swelling which all of the se resins

undergo in a non-aqueous hydrocarbon medium compared to the gelular catalysts.
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or dispersing agents, and various polynerization

initiators may be used, e.g., inorganic or organic
woeomseds, persul fates, etc. The sul foni c aci BCGUSAWS/023532

may be introduced into these vinyl aromatic pol yners

by various known net hods; for exanple, by sulfating

the polyners with concentrated sul furic and

c hl PhesohtbaErengsibyed oy theartaly seyaridley mwm/elemy configura-

npounds whi ch contain sulfonic acid roug
tior, sg'ch agghpdrockegs disclaged gbthe. PaaRtsRPVesef ¢ Srﬁo@t%m%may be a

smg Ogmgd Iﬁ)?@ré Yo d@]ﬂHE?%u'bBt btehc?rtﬂgl rs which

aln's oni'c aci roups; for exanple, by
tr eEtauh%onnmmhr contaigng ua fsolid ccaebadytub rmatenal sonprtises aacatalyst
cid V\hlc%%ntal ssulfur tri,oxide. The tre i

. h |
COnpANSHY r PRIBHSE FONyPafIait & ABNIa yrase‘iacf?‘atﬁ?%%t%“ai gpacing
cor%gﬁ?%‘rr] tﬁlchh@céMg .gég%f %Fle‘ésﬁ'??%ﬁm?é’% 8b8n %Bééé ag@gtabout 95

ri oxi de It sti contains 10
volﬂmee%smpefmspawe oXxhigeccmhp@rent meay bacigidar reﬁﬂ@n’c@sal Qdmkgination

BB SlBR  cSaR PeRrPACH A8 Blnd et Prorms tre

catB@:‘hb'cﬁé‘illﬁdﬂo‘x‘n sBudtlad! erHeototarvSluMy 6h opeRt SidtestdrithBi datalytic
acid groups are copolyners of aromati c nonovi nyl

dlsﬁuﬂtmuﬁmlgctwq ishavisnbe iat 1pasty 19 n@lum@rﬁﬁg@mﬁj@referably at least 20
volgﬁ']r % ﬁb%l %Jgé n%f{g)m%o‘zpofgg%d m g;?&cia%&oggponent or

ma\t‘@laﬂ%hoafd I:cbkﬁpﬁ@@@lby}[leBO(\Mﬂnef%rofehemptaiytlcﬁdﬂsﬂMIW structure,
Pat ent Specification 908 The i on. exchange resin

preferagihabaut $0 yekimneg o ko 4P a{ﬁmra@ %i Resdienhmalernalsasemseferred.
On%T s'ﬁfﬂarrgl%l %J?:‘Pl%g ENE ds'&dﬁ?mfegﬂ 'i(hﬂteldfsst &3 iPe \?Q%Wmﬁe%erally as

eenp oye I ner cata st's provi
demwtéramme ar aaecxpanded slamiesml Other ﬁmsglbnpcmpunentd mnsbe similar

opea At atemoaN sk famger Gupio s dan Ligulkeq g materials
sudt 52 hgd 33%% L WESQ‘B Rldd rﬁ%téi'lléﬁc%e%‘p?e?icﬁﬁatéﬁ‘?ﬁl&%éthé‘ne foam

a non-a y rocar on nmedl um ared
(rlggdabut%nhema)traaybesfoﬁhed toplaad neappligal aupedd the balatyst bemponent.

e bR s Sted PRt SO RiHeriS Bl 85 dip Eigut  Rinch to %

pel%‘l@t@br@?és 'FilYs 88d eheSlikeg leBch SUCR i Ger §@M@bﬁenﬂ@@9%ﬂhd:vndually
cube, tube or the |ike. Each contai ner containin

intiswtely assosiajed witherresureaunsisspby thesspaciag @pmonen? as described
ab \Zérponent Each catal yst conponent is intimately
Sociated with a spaci ng conponent which is conprised

of Rtis| estséssEntivb thateth® sRing pasponent endiEiiicoder the catalyst
component. It is only necessary that the spacing component intimately associated
with the catalyst component serve to space the various catalyst cbmponents away
from one another as described above. Thus, the spacing component provides in
effect a matrix of substantially open space in which the catalyst components are
randomly but substantially evenly distributed.
A preferred distillation structure is described in U.S. patent 5,730,843 noted
above, which comprises at least two wire mesh tubes arrayed in a substantially
parallel, adjacent and vertically aligned row and at least one offset wire mesh tube

disposed adjacent to and spaced from said vertically aligned wire mesh tubes. In a

7
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vol une % open space. This conponent may be rigid or

resilient or a conbination thereof. The conbination of
woab@lopes4 conponent and spaci ng conponent for nBCThS2005/023532

catalytic distillation structure. The total volunme of

open space for the catalytic distillation structure

shoul d be at least 10 volune % and preferably at | east

mordpiedbiiad ePabarlirhenttheuisthcy betwarefihe Teuticalld afignediupes of the
t he spaci ng conponent or material should conprjse ,

columagtis FVNG@eRinte Y thaoftsst 4 Mmeshi WiPe) toapyetpp the vertically
. X . AQl t.0:

o RN ost ROBE L B3R BB gl o ves

to thedbyrfatrard @irtuiosisdijpdchpatstaykni tt ed stainless wire,

O R ot 2SR St ST B et vstem s
shdgﬂgﬁrﬁ;&gﬁﬁ’gl@gﬂowﬁhrﬁﬁlrw&bk 40fid Leareny &)rﬁ’éin%d%rbf eefiy &M 2 and

O her materials such as highly open
14 shidhctampssd aaeactiorazare having 50.equilbrivoustaged with 4 trays above
pol yur et hane am (rigid or resilient) e forne
thelTRagi Lo Sl Y8 bRIRIGHE eRETBTangs STat b HaRCondanser 20
: | t : .
ond REEAEP el BOERS A P14 STERSDPIG D A ¥ o anc
acdtoke s feaichia Sloohineari@2ralmvepsiage B Oneihebacetode andyzidnpl react in
intinmately associated with gr surrounded

. by th
thes FRSHRY S9MORCPIOCKSS B SEACHRR BV, Chptaimtinggihenol, acetone,
bis?ﬁéﬁ&% th WAy, NI eRBAS ‘rt{ltﬁ/cfquﬁ&?wétﬂo%@ﬁhé ¢by Eggﬁ%{ir}]eéj with n-

e catal yst conponent. I's only necessary t
hewré@c@ﬂnénmthé nmeboiteredy thssmbhi dvwdings 116hd17, and 110
cat al yst conmponent serve to space the various catalys
ovarttpbHerine Datay ot bmAilaleR SHBM LISt 40 Hetbokbs gl 59. The
r.
n-nESife b BEREAGLT SRR RN IGRTod dhPienthlest as overheads

viadlatalinges 104 0 Mhernamrseade areacaturdnsedut contdshsert2tbhg collected in

evenly distributed. A preferred distillation structure
recelyegeeeantse 30; wh@xestheﬁgﬁ@ﬁﬂs achesBtashand fRreavad yipeTlow line 106.

R e T e
30 ala fpvetine 407 and raturhedso treneistifatisatcoime reastor 1@beabout stage
56 o1 T O (5% PO UEh 2POHEE P PRCRISr W Ber ST eRP oo R Rt 99-5%
oo RS B ARALE AR, LRTpoMRCEn S oy ace
amoests efitet andaeelong is hemoueed froml thg distillation column reactor 10 via
flow line 111 from reboiler 40.

The bottoms product removed via flow line 111 is flashed to 3 psi in flash
drum 50 producing a n-hexane rich vapor stream in flow line 112 and a
phenol/bisphenol-A liquid stream in flow line 113. The n-hexane rich vapor stream
in flow line 112 is cooled (not shown) and passed to knock out chamber 60 where
any liquid is removed via flow line 115 before compressing (not shown) and recycling
via flow line 114. A recycle stream from the recovery section (not shown) is also fed
to chamber 60 via line 116. Liquid from the knock out chamber 60 in flow line 115

contains essentially phenol and is recycled to distillation column reactor above stage
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aligned wire nmesh tubes w thout contacting said

vertically aligned wire nesh tubes to thereby forma
woandewaes4f | ui d pat hway. Referring now to the PCGUREN08/023532

fl ow diagram of a preferred reactor systemis shown.

The distillation colum reactor 10 is seen to contain

beds of catalyst 12 and 14 which conprise a reaction

3. HeshérlibibhePobAliduidstream i Agesineitl B isicomairedadraisent to the
the reaction zone and 4 trays bel ow the reaction zon

blSFSIQj‘g}l;AﬂQC@V@Wesy@m é{ﬂgqga the @ﬁaegpla@és gyoveradhay crysta lization.
In tﬁ? %gﬂer of gf i P&éeéssthgeg'g)rma‘? h x%Weldrn%tri%lstﬁE&bg medium is

ace one 'S 'ow |
recoVergd afd. re&'ytﬂe@c?éhe oal\afiedd pif iiotomeanént to thé eolueactisiadstartup
zone to prod Ece a reaction mxture containing phenol,

andy oL MR UPRTIRRAEIRST JWring PEERSOVEWN- hexane recycle is
fedrpd %cfolvgf’lyvcg e tihendH W’%és” %Wé&%é&%grf@mé e

114 to the ol ler 40 throu 1 nes 116, 117,
andl hlelpherv@fmsmer;ol#ostrhambetqoommed i diher |p|h|eat)l Beh recycle
col u reactor 1 abou a hexane

stregng o B0 Sy lisRtiploSita s ot &% sel'fa Hh AvahSiater svstem

op érgﬁP%%Q bsiasy h‘é"i@éblﬁﬁ@%aiﬁbﬁné‘ pavailly sehdeMréed Préducing a hexane-
verheads are condensed I n condenser 20 and coll ected

richi recyeleeingephenra dishdiquad regyslee The hmde?roﬁgctsfmrta@@yaporator

Congﬁglqg%% Mfgﬁhébg A rllé gé% th%GCI‘Q/e gﬁﬁ ts&&t%m i ererates a

sluﬁrﬁ@ﬁbmphéﬂ@%ﬁph@hoﬁébd/u(ﬂﬁ bleandl] Wﬁe&?rryﬂl@berr&tlﬁwga&ydséparated
e distillation colunn reactor 10 at about sta
intora enoihee faudntegan vdbelds ovsled & memm%rﬁtleaﬁyég%ﬁag a solid

addut g{?géff'n \%S?I'Cﬁ 1 %W‘E{hiﬁgo ﬁ’rﬁugﬁ%ﬁ @ﬁ?@&{uﬁ%%hcover phenol for

contarni ng phenol ce anounts
recpﬁemater and acetone is rennved fromthe distillation

I fl | 11 f il 0.
et o e GRS Hcs 3BT B RoPERINGd T PehiAdd he§ol stisam and
heétbaw?ééomlo%te ératu‘r!?a#heqlééimléqs@lﬁﬂgHgtr@gnﬁs@ehewgecond

rich vapor streamin line 112 an
crygﬂaéaetmmnss/pmmroéud:mgw slwty stigamwhichwisl seearaie] inrthefurther

ne rich va strea |nf [ 112 .is .cool
purivgt Baisng e Has SBeiED TRHBE RUBHM-criibelatEd ISAGFEY to the
eva’f}ﬁ;‘:‘aﬂo‘r?’é@djtdnﬁ renmoved via flow |line 115 before
conpressing (not shown) and recycling via flow |ine

114The pheogkwet soliddsnmeltad ene fedde e spcerd vAguUMneYaporation
sys% r%%)depﬁwe%lo?a% tﬁg adduct and product bisphenol-A melt product stream

which contains a small amount of phenol. The phenol vapor stream is condensed
and sent to the phenol recycle tank. The combined phenol recycle stream is fed to
the catalytic distillation column via stream 101.

Final purification of the bisphenol-A is via hexane stripping to remove residual
phenol and steam stripping to remove residual hexane. The recovered hexane
streams are recycled to the CD column. The purified bisphenol-A melt is pelletized
or flaked and finally bagged.



to chanber 60 via line 116 . Liquid fromthe knock out
chanber 60 in flow line 115 contains essentially
wohewoBeamd i s recycled to distillation col umPCeASLM®SE/023532

above stage3. The phenol / bi sphenol-A liquid streamin
flow line 113 is conbined and sent to the bisphenol -
recovery system where the bisphenol-A is recovered by
crystallization. In the ep@MPLEN of this process the
nornal hexane or other stri plng medi umi s, recovered

and! peégliondeg exaRpeh Peéfa 166 USRIAd 1R IRYEREPR Targeasiing phenol
1 f
witflodhe & fbgice iy B"Ar S TREHE AP i hifles arg as given
in ths frgumm@mrtnpodmsns iabelcstresant tdowewsnd Theditions are in the Table.

ol / bi sphenol - A, st onbi ned wi th, gt he
P heNgHn AEhoR AL ipacior PR T Falbiing bl shuvailay  supported
acnab@éa@l@ﬁ é&ﬂah@e?’éﬂh sfu% éﬁeé\fﬁﬁ%%é)éx&ﬁ{g‘@@lgﬂ%@h'sﬂﬂjcture:
at ~2 psi. The resulting vapor is partially condensed
2 RvendieiAptendex BigpharvlreeYWherand phenol rich liquid
recycle. The liquid product fromthe evaporator
contai ning 29 wt. % bi sphenol-A is fed to a
crystallization system which generates a slurry of
bi sphenol - A/ phenol adduct in phenol. The slurry is
centrifugally separated into a nother |iquor stream
which is cycled to the evaporation systemand a solid
adduct stream which is wet with phenol for further
processing to recover phenol for recycle. The solid
adduct streamis conbined with net feed |iquid pheno
stream and heated to resolution tenperature. The
resulting solution streamis sent to a second
crystallization system producing a slurry stream which
is separated into further purified adduct stream and
not her |iquor stream The latter is cycled to the
evaporator feed tank. The phenol wet solid is nelted
and fed to a second vacuum evaporati on systemto
dephenol ate the adduct and product bi sphenol -A nelt
product stream which contains a snall anmount of
phenol . The phenol vapor streamis condensed and sent
to the phenol recycle tank. The conbi ned pheno
recycle streamis fed to the catalytic distillation
colum via stream 10 1. Final purification of the
bi sphenol -A is via hexane stripping to renove residua

10



phenol and steam stripping to renove residual hexane.
The recovered hexane streans are recycled to the CD
woabasrme243he purified bisphenol-A nelt is pell ecTasenosn23532
fl aked and finally bagged. EXAMPLE The fol | ow ng
exanpl e denonstrates use of the invention for reacting
phenol wi th acetone to produce bisphenol-A Equi pnent
and stream nanmes are as given in the figure.
Conpositions and stream flows, and conditions are in
the Table. Main reaction in reactor 10 is the
follow ng reaction catal yzed by a supported acidic
cation exchange resin supported in a nmass exchange
distillation structure: 2 Phenol + Acetone -
Bi sph A + r TABLE 03 107 112 113 114
115:1§%§f%npgf¥?£§égF 156%%%8¥%éb%122.2 109 180.4
109. 39109. 5 108.9 Rpessur e psi ébgzo 25 25 3 3 25 25
25 Vapor Frac 0 1 0 0 0.898 0 0 0 O Mass Flow I b/ hr
PHENO,, 144, 349,0, 2 £ 7, 206,129, 185 611 6,597 611
ACETONEN147 B, 7B (514 12229 4 §Z BISPHENO O 0 0 O
0. 003+18, 3910 ® 003 0 WATER 0 0 © 3.642 0 0 0 0 O
N- HEXANE 2,504 0 2,546 9,109 57,761 5,168 57,366 513
59, 912, Mol e El@w bhpol / hro BHENS, 4, 533.8 0 0.0 0. 026
76.5 £ 372.756.5 7081 6. 35 &CETOY¥ERR. 54 150 0 0. 237
0.20270.492 0.069 (05132 0.659 BIESBHENO 0 0 0 0 O
80.561 0 0 0O WATER O 0 0 0.202 0 0 0 O O N HEXANE
29. 06000 29.55- $0b. 70 640y 26059097 665. 68 5. 95
69528 MAWX B3"R7 88. 08 B& B77 8B. 987 86. 983 100. 928
86. 25T 93. 43286.248The i feéh&i o’ & ained is: 1. A
met hod of produci ng bi sphenol -A by the reaction of
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with the production of bisphenol-A and water in

countercurrent and nultistage contact with a solid
weachw/osed4al yst in the presence of stripping me#Coms2005/023532

boiling in the range of 50 to 900C at the condition of

pressure of the condensation and which is inert under

the reaction conditions, whereby the stripping nmedi um

ThesHrRRNEhiefed Isom t he reaction and acetone is
di ssolved in the phenol. 2 . The nmethod according to

clai m 1lwherein said stripping medi umconprises inert

hdeO(}\%E of?proa—ﬁ‘&ngﬁiibéﬁ%n%ﬁ Xp*h@geé&xdﬂ e%ol and acetone

wher éi n sa Ium CO rlsesalpalc
thhythﬁeopmdlmcnen of. bné’;lmimemé{ﬁhaddawatmdumg:ouotarmmramt and multistage
um conpr.i ses.no

CORBRENEN SSoihR ek e e BroRs 08 AU RiEiwn poiling in the
rart?q?éan ?@tté‘l%sé étsthé%hélt@ﬁ%f%ré@é&e%f%é"cbhbéhééﬂbri%whxch is

er structure. 6. A process for the production of
indrt sptienthle- rkacbom rcoedrhlgnshwhﬂ@;ysthefstnp@pgfrg@diluﬁg removes water

oy Eoseschon cesracie o B fosdfd Thing @l 12t o col um

reactor, said distillation colum react or containing a
bed of acidic ion- exchan?e resin; g&ow ding to the
bot Rorhefmethiod agretding xglaim tb’lh@ﬁfﬁn saigcatdpping gy comprises

. Strippin t ream whi ch boils under the conditions of
metiﬁ%@'%&?ﬂ)roisand pressure in said distillation colum
reactor; (c) concurrently in said distillation col urm

react or ) contacting said acetone and phenal jin
pr eseﬁce(r@f3 Wlépcb(ﬁcépﬁdm%ﬁoe@l@ﬂ&nbéﬁ?eé?s'l”ns?'g ?fé‘lpﬁ’fr@ medium

0 n nreacted acet
oohﬁﬁ%&%t@dﬂﬂp&ﬁ ﬁ,r&ﬁ}s hglno? f\ and wat e(r:e gﬂg(l i)
trapping said acetone within said distillation colum
o & dhe bR EaHIEs KHarS B EIRB A1 3 Ppheryecidi comprises

no%%x' ﬁgj(é}gg said water fromsaid reaction m xture
util1zing said inert stripping stream

5. The method according to claim 1 wherein said catalyst is contained within

a distillation mass transfer structure.

6. A process for the production of bisphenol-A comprising the steps of:

(a) feeding phenol to near the top of a distillation column and acetone to near
the bottom of said distillation column reactor, said distillation column reactor
containing a bed of acidic ion-exchange resin;

(b) providing to the bottom of said distillation column reactor an inert stripping
stream which boils under the conditions of temperature and pressure in said
distillation column reactor;

(c) concurrently in said distillation column reactor

(i) contacting said acetone and phenol in the presence of said acidic
ion-exchange resin to form a reaction mixiure containing unreacted acetone,

unreacted phenol, bisphenol-A, and water, and

12



(d) renoving said unreacted phenol and bi sphenol -A
fromsaid distillation colum reactor as bottons; and
woedosroaemayi ng sai d water and inert stripping SPCEAISL005/023532
fromsaid distillation colum reactor as overheads. 7
The process according to claim6 wherein said inert
stripping streamis present as a liquid which boils at

the reactjipiiap ARG bRt alictond withRNedid and]lawst eslemnieactor by said
The process according to claim6 wherein said bottons

phiesiof Whstelty substepiallytal ofaid gﬁ@'@@@ﬂ%gOﬁY@m tgRisghenol-A;
! eP conderbe e SBUEMEl MM SRl ghstBR B R AL fHIERG said inert

striibsihg Istrekign col um reactor. 9. The process accordi ng
to claim8 wherein any unreacted aceto t.ai ned,

! d T
wi t Hih remeying satshynieaciad Rp et Bﬁpggﬂéﬁgif%ﬂéﬁaﬂ digtillation
coﬂﬁnﬁr¥§&§F a%lb%[ﬂtl%n‘fg't’a‘?ndsai d unreacted phenol and said
phenol” i1's

condense "ashed again to renove the o
unr gatt esmaviatoseid agater \eapbmers airippiny steamdiraoesaide distillation

being recycled to said distillation colum reactor.
COiW”AeB?tQ¥§§§V@UPeQ reacti on of phenol with acetone

to produce bi sphenol -A conprising: (a) feeding a

stoi chionetric excess of phenol to a catalyst zone _

whi ch phefmoabsy acoonging s clairddwberaioisaifl Beirtastepping stream is

orivsm 49 atiebl CoFTHeTF i o Ry ool G abgee)apd acetone,
toward the bottom of said catalyst zone; (c) providing

a hydrocarbon, which is inert under the reaction
condd.t i [des preressoatdongingniot elain £hydesginswid Hodignts i flashed to

the pressure | e disti [ aa ~nkd :
scogtals B (rdbrbd it g o Bef AttinadiBctihentf and said
sepArbRel pREnslaistcamiingad @idl reheled to nebhé¢hetes eficaidUistillation

said acidic catalyst under conditions of tenperature
colwangeaslire to forma reaction mxture containing

unreact ed acetone, unreacted phenol, bisphenol-A, and

wat er, whereby said acetone is dissolved in said

phen@! Wher plogess betcandingl toy clditn  8f whaiain cargt emeeaated acetone
contained within said bottoms is separated from said bisphenol-A as a vapor along
with said unreacted phenol and said condensed phenol is flashed againlto remove
the unreacted acetone as a vapor, said unreacted acetone being recycled to said

distillation column reactor.

10. A process for the reaction of phenol with acetone to produce bisphenol-A
comprising:

(a) feeding a stoichiometric excess of phenol to a catalyst zone which
preferably comprises a bed of solid acidic catalyst, such as ion-exchange resin, in
a distillation column reactor and

(b) feeding acetone toward the bottom of said catalyst zone;

(c) providing a hydrocarbon, which is inert under the reaction conditions and
boiling in the range of 50 to 90°C at the pressure in the distillation column reactor;

(d) concurrently in said distillation column reactor:

13



converted to bisphenol-A;, (ii) stripping said water

fromsaid reaction m xture utilizing said hydrocarbon
woapwro3ese) renovi ng sai d bi sphenol - A and unr eRCTAI82005/023532

phenol fromthe distillation colum reactor as

bottons; and (f) renoving said water and hydrocarbon

vapor fromthe distillation colum reactor as

over headgj) ddntadtigy BaidCRsESoms and Phagolin the pireseite of said acidic
conprising: (g) condensing said overheads and

Ca@wﬁtrtmdaﬂgsqwlwﬁn@%m\@merﬁﬂéﬁtar}ﬁiy@ﬁeéé'd?eo@nqu%%r?ﬁ@ion mixture
cop P BEaFaHeES dostde, ¥ 4 Buknel, PRBISASER, and watsr, whereby

safd asdtone isdisdohettioraidt pherrpahatebssustamiatigclexd said acetone is

phenol from said bi sphenol-A;, and (j) condensing the
cogepredtefisphensl-Aand recycling the condensed separ at ed

phenol tQq; . aj ISt | ' ;
Foactor. b HpniE 2a8 Fatct e s3ld rbAcAL RtHETutlizing  said
hyb'rc&rdﬁbnolvaﬁon;gn'pri sing the steps of: (a) feeding
acet ope and .phenol to,a djstil]ation, colum t T
cont(§ nﬁ%o‘éﬁﬁe??'%f)'sé’@ﬁapkg‘i Qﬂd HQ@’?&F@’QF’H@%@IL?@%&I%(% distillation
coﬁﬂﬁﬁrrééﬁtﬁgag HRPhd:&ng (b) feeding a C6 hydrocarbon to
sald reboiler to vaporize a portion of said C6 stream

(c) (Boreupriegtsaidiwateaand dydracarkan vepadramihe gigiilgtion column

i,) contacting said acetone and phenol in the presence
reégt)o§§§d)v§6ri1%q ‘i on-exchange resin to forma reaction

m xt ure contai ni ng unreacted acetone, unreacted

phenol , bi sphenol -A, and water, and (iji) stripping

sai dl wal Be PreesfissasePrdiegde ictimn] & Eemerigngt i zi ng sai d

« ) o e DR 0Pt Y, QB CBRGghocd inen
hydessdrbondorhdihé eondeaset water;
(h) recycling the condensed hydrocarbon to said distillation column reactor;
(i) flashing said bottoms to separate said unreacted phenol from said
bisphenol-A; and
(i) condensing the separated phenol and recycling the condensed separated

phenol to near the top of said distillation column reactor.

12. A process for the production of bisphenol-A comprising the steps of:
(a) feeding acetone and phenol to a distillation column reactor containing a
bed of acidic ion-exchange resin and comprising a reboiler,
(b) feeding a Cq4 hydrocarbon to said reboiler to vaporize a portion of said C,
stream;
(c) concurrently in said distillation column reactor
(i) contacting said acetone and phenol in the presence of said acidic
ion-exchange resin to form a reaction mixture containing unreacted acetone,
unreacted phenol, bisphenol-A, and water, and
(ii) stripping said water from said reaction mixture utilizing said

vaporized C; hydrocarbon;
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(e) renoving said water and vaporized C6 hydrocarbon
fromsaid distillation colum reactor as overheads.
wQ2006MB&4pr ocess according to claim 12 wherei NnPe®IUS2005/023532
phenol is fed above said bed of acidic ion-exchange
resin and said acetone is fed bel ow said bed of acidic
i on-exchange resin such that said acetone is trapped
Wt gaﬁ réfiRirtl 84idl drpbhedGHeman aheaséStierddth from said distillation
substantially all of said acetone is converted to
cobinsp hemabr As bottomE@ngr ocess according to claim 12

wherej n _sai d overh e : e ' TP

nyaroLarBoyMESa SEHEC A Frlal Ge HudaRaiRifrfh seia distlation
coRpPaFad&dr 86 Jveaiaerr bon is recycled to near the

bottom of said distillation colum reactor. 15 . The

process according to claim 12 wherein said bottons is

fl ashe ' . I .

o TR A oSt R BReRIR Tl ARty k@R above sl
bedasfadarigiedoaskchanye resin tamdresdd achirteois fofl beddwl said bed of acidic
_distillation colu reactor. 16 The , pr.ocess | .. ..
o AIR AT eV mﬁe_‘iﬁ@ ftharedongys (et Mrgin e gidillation column
re&QB} gha b%’iéﬂﬁaﬂy%ﬂ'di’ SER{ L04Bné SisTRPPEALE %o bispmenai-A.

I sphenol -A as a” vapor along wth said unreacted

phenol and sai d condensed phenol is flashed again to

renpve t unreacted acetone as .a vapor, said._.

unr et eﬂﬁﬁcgf%?és b%?ﬁPdSV‘Sc;&aCi%f”} JazgéfYqJerﬁﬁnSF?M QUpipads are
cop@EHEBd hRAGERS €, Aydrolaopdessparated femstdluetdremdahe separated

bi sphenol - A conprising the steps of: (a) feeding

Cohaiiotabonneaecyried tpnedr thediaitam phsaigrdiediation ceiemn reactor.
acetone to near the bottomof said distillation colum
reactor, said distillation colum reactor containing a

bed 1. Fhedhrockenaescimnpt claghn 2anteminaidboigoras is flashed to
reboiler; (b) providing a C6 hydrocarbon to sa

; sajd .
sepaiRfel 8Rict 9neafies zZRNeNY ods i IYaper B9 %ﬁdspﬁehﬁi‘d(/é)and said
h : : g . I ( S
scBSRELET S ResEl Sl iy S5 e ash 91 el pisiation
cobahd reactdirc i on-exchange resin to forma reaction
m Xt ure contai ning unreacted acetone, unreacted
phenol , bi sphenol -A, and water, and

16. The process according to claim 15 where any unreacted acetone
contained within said bottoms is separated from said bisphenol-A as a vapor along
with said unreacted phenol and said condensed phenol is flashed again to remove
the unreacted acetone as a vapor, said unreacted acetone being recycled to said

distillation column reactor.

17. A process for the production of bisphenol-A comprising the steps of:

(a) feeding phenol to near the top of a distillation column and acetone to near
the bottom of said distillation column reactor, said distillation column reactor
containing a bed of acidic ion-exchange resin and comprising a reboiler;

(b) providing a C4 hydrocarbon to said reboiler to vaporize a portion of said C;
stream,

(c) concurrently in said distillation column reactor

15



(ii) trapping said acetone within said distillation

columm reactor by said phenol such that substantially
wabkboeoBemai d acetone i s converted to bi sphenol PET/USRI05N23532

stripping said water fromsaid reaction mxture

utilizing said vaporized C6 hydrocarbon; (d) renoving

sai d unreacted phenol and bi sphenol-A from said

di sti || atioBosRlcty sbRpataaon@anbigiHepobin the)presemus ofgsaid acidic
said water and vaporized C§ hydrocarbon from said

iontexehangs ireainc & JAMr da@asHoRsMpdwieneaaiginipg yunreacted acetone,

un%&ga?y%%adlgroe\f/nﬁlw% A9 sgnarating the condensed
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and recy e ~con nsed separ ated phenol to near
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(d) removing said unreacted pheno! and bisphenol-A from said distillation
column reactor as bottoms;

(e) removing said water and vaporized Cg hydrocarbon from said distillation
column reactor as overheads;

(f) condensing said overheads and separating the condensed C, hydrocarbon
from the condensed water,;

(g) recycling the condensed C; hydrocarbon to near the bottom of said
distillation column reactor;

(h) flashing said bottoms to separate said unreacted phenol from said
bisphenol-A; and

(i) condensing the separated phenol and recycling the condensed separated
phenol to near the top of said distillation column reactor.
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