SPECI FI CATI1 ON METHOD FOR DECANTI NG PRECONDI TI ONED | ON- EXCHANGE
RESIN SUSPENSIONS 1. Priority [0001] Priority is clainmed to Gernman Pat ent
Application No. 10 2007 026549, filed June 8, 2007. Cernan Patent
Application No. 10 2007 026549 and the references cited therein are

i ncorporated by reference igpheiy|entoraty (fornall useful  purposes. 2.
Field of the Invention [0002] The field of the present invention relates to
a nmethod for the storage of pretreated, conditioned ion-exchange resin
suspensi ons_as catal ysts for chemcal reactions, and also relates to the
storage, tMBREGH FQI%/&E%UT!N@ RREGONRIONED QN-EXCHANGE RERIN

| on- exchange resin suspensi ons ié}@ Pgﬁﬁéﬁg)r. 3. Background [0003] It is
known to use in particular acid cation exchangers for the catalysis of
chemical reactions, such as for exanple for the condensation of ketones or
al dehydes wribriphenol s to form bi sphenol s. Condensati on reactions are known
in th | terature, such as for exanple the synthesis of hjisphe , Which
i s geniQéa(H]y cah”ioé'B’ g algRdio éeﬁ‘gg’é AR A E?ﬁ'%ﬁ@f 18 I@%@h

car bony|aCAIHRP: ThAi ' ' ' t under
heterog!gr?gous %J'ata7ysd|§§ﬁpéﬁ i%%@e%@:“cgpmh ﬁogﬁgf’z;@gl %26?3{%%@?})% as well as
i n reaceferences!aitedtherEat are sicerpdratadassrdfergned in sheif entiiegdfopalliysefulene
resins gacid | on-exchangers; cation exchangers) are nornally used for
exanmpl @URPSE/e synt hesis of bisphenols. These ion exchangers can optionally
be chemcally nodified by covalently or ionically bound co-catal ysts and
are magr oporpis oPthd MveRtiohorm as is described in US-A-4,191, 843 and US- A

3,037,052. [0004] It 1s also known to subject in particular acid cation
exchan§@002]t o a ghe-field efithespriesbef ioventidrerelates tasgtetioddfar e/ stosagenofcheni cal

oo e GRS RSSO SRS GBS, e
not | eaghdt@nshgnd alsticl8s & tHE8Bf Je draP¥po RARSHISAE theSHEBamtinyY &F thesat ment

which is generally also connected wth a dewatering
preconditioned ion-exchange resin suspensions into a reactor.

3. Background

[0003] It is known to use in particular acid cation exchangers for the catalysis
of chemical reactions, such as for example for the condensation of ketones or
aldehydes with phenols to form bisphenols. Condensation reactions are known in
the literature, such as for example the synthesis of bisphenols, which is generally
carried out by acid-catalysed reaction of phenols with carbonyl compounds. This last
reaction is generally carried out under heterogeneous catalysis in fixed bed or
fluidised bed reactors, as well as in reactive columns. Catalysts of cross-linked
sulfonated polystyrene resins (acid ion-exchangers; cation exchangers) are normally
used for example in the synthesis of bisphenols. These ion exchangers can
optionally be chemically modified by covalently or ionically bound co-catalysts and
are macroporous or in gel form, as is described in US-A-4,191,843 and US-A-
3,037,052.

[0004] It is also known to subject in particular acid cation exchangers to a pre-
treatment before they are used as catalysts in chemical reactions, in which for
example elutable acid-containing constituents are removed from the catalyst bed, so
that in the subsequent reaction they do not lead to the formation of undesired by-

products. Such a pre-treatment, which is generally also connected with a dewatering
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1 of the washed ion exchanger and is normally terned conditioning, is
I ndi spensable in particular for the production of bisphenols using acid ion
exchangers, and is described in WO- A 01/37992. [0005] It is furthernore
known that cation exchangers that are pretreated and are used for the
synt hesf theokashistbivarsichanger Sed inséradlly, teAned 2ontitionden i ihdBpehsableemchi ng
of JP-A 000006296871 and JP-A 000006304479. JP-A 0000 6296871_ now descri bes
met hod@aBVUWﬁlf%Wh@HﬁOﬁH‘PHﬂﬂ ﬂbb'SB'ﬁQﬂ%{@é'stﬁJScﬁQ'Cﬂ spiaigesh asMd ishe  unst abl e
cat al yaésmﬁﬁ W@AWB?J@? met hods outlined here describe how the
conditroning takes placé in the reactor subsequently used for the catalysis.
JP-A mmm}azgasn]s furtjmrdmenmbem thahedtiomdexamanpershthabare preficatechang t akes
pl ace befor Egnd in the reactor used for the ataIXsig so that a storage
wﬁ aba

and a afg 4 the synthesisteidispranal ean ﬁ%&?’ RS CAR PRSECAEUR SRR y, but
the re WQOOW 89 RS2 30847y tJ?’nﬂmb%?ﬁB&'ﬂEd at the
time o e con i tioning § Py OGO h éxchanger { is carried

out undew dﬁsatlbemmqthodmbytwmm thef huandlm)gaetdrage and tnrae‘fspbrtahbrapf)meat us, is

| i kewi se d crlb 9958. The . inpl.e
pr e- trHﬁ?tﬁE 9348 EF 9%5?@@(0536 %mﬁ%%%%t“ nglhﬁée P@%‘Eﬂ %'ﬁowérﬂ)%ar atus has

the di %ﬁﬁ&ﬁgﬁlﬂ ?al’ié@ﬁ 6860 Er’f‘eaf%dc%} é’i%%@g {P@' cata th8&a thpming is not

avail a he pr o uctlon process an yst conditioning thus
neans 080@EeZAEE71dhubdeakioesa niétboa]in anlc.’mﬂlercartdltwrmgjta@srplacqar oducti on

br eakd , It |s possible to carr t the essary conditioning of the
o ox Bitiand i REIBBEIoE HESe SaHE: cateiS. S I B Slol s P ed {r om L he
act ual tr@h@ﬁé‘r?étlo‘?fbf&h@%%ﬁblér I P e Fls”ﬁétrh%ce%ééﬂyt bgf‘ﬁHe He'&\éfr‘ﬁtfHPt'ﬁE costs,

whi ch have an adverse 1 nfluence on the econony of overal | production
pr ocesactuahtatabfsisecannat sithuitameousty ke psednahﬂt&ahmehﬁ th@cendlltlenmgodkii tioning

2P 2 e B st A B Bl BTSSR 15! g o
i RSB SE MRS R ek SRrLERIA At ARREH e, oot e
01/ 3799apler=mtatescof d pse-treatmantéconditoming of ioniexghangetsendbe réaationout in an
ext e NG pyatihad BY GR30V SN tabl tnaiRs rOhetid Spsatatus Rirind the danditdaihg e @

is not available for the production process and the catalyst conditioning thus means

a production breakdown.

[0006] In order to avoid such a production breakdown, it is possible to carry

out the necessary conditioning of the ion exchanger in a separate conditioning

apparatus decoupled from the actual production process. This however means

additional investment costs, which have an adverse influence on the economy of the

overall production process. This effect is all the more pronounced the more the

conditioning apparatus is only partially utilised, as is often the case in catalyst

replacements that are carried out batch-wise.

[0007] The preconditioning of a cation-exchange resin suspension for the

catalysed reaction of acetone with phenol to form bisphenol A is described in WO-A

01/37992. WO-A 01/37992 also describes how this preconditioning can be carried

out in an external vessel upstream of the reactor, but does not describe how such a

preconditioned ion-exchange resin suspension can be stored for a prolonged period

or transported to other production sites and transferred there to the respective

reactor, without the preconditioned ion-exchange resin suspension losing its

properties that are important for the catalysis.
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precondi ti oned i on-exchange resin suspension can be stored for a prol onged
period or transported to other production sites and transferred there to
the respective reactor, without the preconditioned ion-exchange resin

suspension losing its properties that are inportant for the catalysis. 2

0008 L&t eltficigh pro
[ ] W a prSﬁ@ﬁ‘érﬁ'o@@gﬂﬁl?leéﬁ§ta.rl’e§frfcﬁ8rzli %% aréggl"i‘fs%e e!?f?c%ﬁlf probision,

provis , ~arrangenent an II'rsation o tuses and parts o

equi pnerangemenhand atibdaton offapparateaesant pants af@uliprent fog the catabyst i cul ar
for users, operating, a plurality of,. production plapts in whjich a repeated
cat al yBte-usBme T Sorbibtng 1 riin B b dous wlaed arludibih fon T s
accor dpiittib® pRIrRY ifihfthPd ASRsated RatalyRRaBh&%gd [3endtiersgRdi ti oned

i on- exchange resin suspension to be stored and also transported over

prol onf09%er i od$heamijediofh thierarntion ismaccoadinglydoqrovidetahpiacess éhaton-
exchanger, | osing over,..this .tine the necessar roperties ag a reaction

cat ar yaranigs th BrektRiiiale oh Srhated e SHnetiien f brelorPd AMdaifnge r esin
suspenghfspbried byétaneiRRY (riddisary BdHddcanted it afreacter apidut He Idne

bi sphenol synthesis, contrary to the teaching of JP-A 000006296871 and JP- A

000006 8BchErger [gxng pvebinis timg the neltessar poopepies as alreasction edtalystt By t eachi ng
of JP 00000 296671 and JﬁbGSOOOOGaQAM . i_t i,s now found that pretreat ed.,
condi t 5SS OF SHEN SHPTEgER% e PRSONATSIE R AL PEPIANGS FESHESHRRENTINLS synt hesi s

can perrfo%ﬁ)bhdemeéﬂth_@?)roétﬁcﬁ_fo?l%itet, FensRenple df albispREn SN &is | dnGrafy I eact or,

W t hout thereby losing their activity and their usability for this
synt hetd the teachingtaiiJ&-A 0000628087 heangdrbehHH008880445bd hereinafter is

enpl oy far the.stora f preconditioned iop-exchange respn suspensi ons.
SUMARRI T RO RER PogTeRoRb oot R T NER oo DEL, a “Foward
pr ocesg0bOU62IBB7It ARIR 0000088844 ER i nowPflinbitRaesretRatek Goaaavhedas

catal ysts for chem cal reactions. The preconditioned ion-exchange resin is

kept aSatpreexshangeosstn suspessitmsfgetheckisphenal syatheisisncamperfeethyovell bey or

trans | ont ai ner i ither tr t t torage,si.te and
stor egg{ok%ﬁ],grqcrg@ggﬁegrqqt@t?lggrdsgcgnieragllqg%a?Eé@BE,ﬁ&qugﬁ?rgﬁy?%sngitq\gull led and
i's trapsfigtyral theirtdxabilay ferthis[ §PiRdsid htinRhisc@mmedtyn Bt pebcegsageous if the
storage or _transporting N _

described hereinafter is employed for the storage of preconditioned ion-exchange

resin suspensions.

SUMMARY OF THE INVENTION
[0011] The present invention is directed toward a process for the storage of
pretreated, conditioned ion exchangers as catalysts for chemical reactions. The
preconditioned ion-exchange resin is kept as preconditioned ion-exchange resin
suspension in a laboratory or transporting container and is either transported to a
storage site and stored there temporarily, or is transported to a reactor to be filled
and is transferred to the latter.
[0012] The process may be advantageous if the storage or transporting
container can be heated.
[0013] The process may be advantageous if the ion-exchange resin
suspension is kept in the storage or transporting container in the presence of less
than 500 vol. ppm of oxygen in the gaseous phase with a solids content of 20 to
80 vol. % referred to the ion-exchange resin suspension.
[0014] The process may be advantageous if the preconditioned ion-exchange

resin suspension present in the heatable storage or transporting container in liquid or



cont ai ner can be heated. [0013] The process nmay be advantageous if the

| on-exchange resin suspension is kept in the storage or transporting
container in the presence of less than 500 vol. ppm of oxygen in the
gaseous phase with a solids content of 20 to 80 vol. %referred to the

i on- exsoladified oeganly sedigfiediform i§ coiviriethivtopa pusymbiaijorbexcdrgetragimous i f t he
precondi ti oned ion-exchange .resin suspension.present in the heatabl.e

51 or agsUeHENATHRB B ta HIgEaRod! Harsushen st sBidied SEpaHy Saidfenartty
sol i di fe's@‘ihér%m)'v%l.?ﬁfiﬁ‘f‘{%f bRfydMintha d@qé@BQQb_ﬁaé,@mﬁﬁ@Qaﬁﬂﬂe&ﬁﬁhﬂb that'spensi on
by careful nelting if the suspension is solidified or partially solidified,
with deswot daenagedbeven exghangst, woyenad fromithe siereagews tiamepertingsi ng sui t abl e
punps that. do t damage the .l on exchanger, . ed.iﬁromth st orage or

tr anspB?RAnsT angransfered e vitably EPEIGES PLoutARIE IRl fainetlems o 8 t abi
f1 exi bteactutasiipenstutes fom’ SBbF0°BlaridPWie Gaddiits TohteiNo? 00 th BOBRYE @nd with
a solids content of 20 to 80 vol. % referred to the ion-exchange resin

suspenksferied §p the iossexaheagesesinasispeppionowvithigasethani a0 val. pervafexypease.
[ 0015] . Th roce be advantageous if the liquid phase of the
P gsgORs phave

preconm ange resin suspension is an OH conmponent. [0016] The

procespOMs] be alHapregRRURal bet ot aRthgediRIN®Rt iduid pAgS®bf thel 0017] The
process may be advantageous if the OH conponent 1s phenol that still

cont ai REec@Nddionad don-gacleangsraséhsuspensian isay@H eonponent. 10 % preferably

The o BOtB) 12" I sRbEdsnRL Beivantedtiohs e QRGEPRESE R RBRERY onci 11 onea

| on- ex[tE¥Tge r esThe PHEEEHISMAN beehantagiRiustifie OH dEAPORSITIsIphesditst ur e.
[0019] The process may be advantageous if the quui d phase contained in the
pr econ8iilt ¢@ainsi resigu yvajer e@ent Bibpsasge froms0.1in1P1e, preierablyr0.Rrofn t he
storag . el nt gighe tor, partly recycled in the
ci rcul 2’?’3{?@% I&{l&ﬁ@%&@;ﬁ@g@% o? {?’raerﬁé@%grj Etl’eﬁgg@%‘ht ainer (1) via the line (3),
and pa[odns(]r ecycirag ﬁrbééssghayfb% ddvamtdgBoustipthielien sixenaggerofitfi@nspor t i ng

container (1). [002 The process may be advantageous it the preconditioned

i on exBrRgegditioned ion-exchange resin suspensions have a gel-type or macroporous
structure.
[0019] The process may be advantageous if the liquid phase contained in the
preconditioned ion-exchange resin suspension is, in the transfer from the storage or
transporting container to the reactor, partly recycled in the circulation of the storage
or transporting container (1) via the line (3), and partly recycled through the line (4)
to the storage or transporting container (1).
[0020] The process may be advantageous if the preconditioned ion exchanger
is stored in phenol and the amount of phenol referred to the total amount of the ion
exchanger/phenol suspension is 20 to 80 wt.%. The amount of liquid and solid
phase in the ion exchanger/phenol suspension can vary during the conveying
processes.
[0021] The process may be advantageous if the ion-exchange resin in the
preconditioned ion-exchange resin suspension is a cationic ion-exchange resin.
[0022] The preconditioned ion-exchange resin suspension as end product of
the catalyst pre-treatment and conditioning is transferred from the unit for the
catalyst pre-treatment with an oxygen content in the gaseous phase of less than 500
vol. ppm as ion-exchange resin suspension in a pumpable form to a storage or

transporting container. Suitable storage or transporting containers are those that
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I's stored in phenol and the anount of phenol referred to the total amount of
the ion exchanger/phenol suspension is 20 to 80 w.% The anount of liquid
and solid phase in the ion exchanger/phenol suspension can vary during the
conveying processes. [0021] The process may be advantageous if the

| on- exaliawmgee iopséxchangeresinsuepensdionitobedniopupabefgemnasemitsgispension is a
cationi c i on-exchange %gsin. 3&0022 The preconditioned ion-exchange resin
suspen&BAves aBHAERvaIREabIyheatarle Siragy soNfiRenE S ATaNSRPMtHICAHAARE oning i s
transf g %Qn%]iEPé’F 4 BGitadle tstéiﬁfes% Rfsel %’flfoﬁ%e}ﬁfg%t%rri‘érst t{h‘é%@@érr&%i&ﬁ r@élstﬁwge”
content 1 n the gaseous phase of |ess than vol . ppm as 1 on-exchange

resi n sndgresteiage ¢anditignsngfdbe esuspension oa trEt@radeated so aarts fher cdrrapiaont ai ner .

Sui t abl e.storage, or. transpor.ti ontainers are.those that 4 allow the

on- exEeigel. rediable malerisls o 1 $era0s of TRIIGPLBING FRTAINGRAS ©ri s removed,
and ar gyihplecdtainlass"GabRYrehS bIROL 45PN AlAGA Br BEndrT BRSMRNIEH E!Sn%ﬂ@ré,' ners
that consist of a suitable stainless steel or other materials that are

cor r osCenamiesr yiteeous aomdBEine st @ Eigsticsocatitainerssthat ateheesistapetosirganisrort hat ar e
treated so as to be corrosi%{l ragsist Sui t ab). e. teiials for the storage
Fory

t.
or 1 aRORFTE AGIdS i BASRS Walkt rrainospiein P aarh; SYale SI808 off ¢ he t ypes
1. 457 Lirafspdtfifly @bnlifkrs aré fer@dripledtiziabi8 fafvay RRAGBAL Coirsdad I eous

containers or plastics containers that are resi'stant to organic or

i nor gandrtamersior ovadtasers. idaiptessrstegltbaiis @ormosmuykpsistarguindsisite st or age or
transporting containers are for e | e heatable rail wagons, overseas
cont ai RGFIHPN JaRSParipgtondiens 4T a8 stsreion 15 Preferalby yahae r esi st ant
under thtainer ohaggapnd transporting conditions of the suspension is
preferably used as container material. [0023] Suitable containers

pref er 331 have Suitableaontainarsdorefarsblyriivealasditationdand pressyteveieaseni th a

bl anket, of | ner as 2 The eferred storage tenperature is < 60C,
particg?\gf:’ﬁlc Y%]egr‘%'m %%%rﬂ{%e?t " The storage tine is preferably |ess
than 1gpopat hs, TRE préfepieerAblage tehfperatdpd i< BOAC hsartibdiafy Prefepdiily cul arly
preferga(@/ | ess than 3 nonths. If storage is for nore than 12 nonths, then

depend .on the ion exchanger an additional
[0025] The storage time is preferably less than 12 months, more preferably

less than 6 months and most particularly preferably less than 3 months. If storage is
for more than 12 months, then depending on the ion exchanger an additional
operating step may be necessary in order to remove from the ion exchanger elutable
amounts of acid that have possibly formed during the storage time.

[0026] lon-exchange resin suspensions in pumpable form are understood to
mean those ion-exchange resin suspensions that for the transfer with the aid of a
pump have a temperature in the storage or transporting container that is in the range
from 50° to 90°C, preferably 60° to 80°C, and that preferably have a solids content of
20 to 80 wt. %, more preferably 30 to 70 wt. %.

[0027] The preconditioned ion-exchange resin suspension can be present in
liquid, solidified or partially solidified form in the storage or transporting container
during the storage or transportation with less than 500 vol. ppm of oxygen.

[0028] The preconditioned ion-exchange resin suspension is transferred to a
reactor after the storage time has elapsed or after completion of the transportation,
wherein the preconditioned ion-exchange resin suspension, should it not be in
pumpable form but instead in solidified or partially solidified form, is carefully melted

and the preconditioned ion-exchange resin suspension thus present in pumpable
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operating step may be necessary in order to renove fromthe ion exchanger

el utable anounts of acid that have possibly fornmed during the storage tine.
[ 0026] |on-exchange resin suspensions in punpable formare understood to
mean those ion-exchange resin suspensions that for the transfer with the aid
of a funpistibsme transfemeel withisaitabie tpuen s Pomghe storagerardartspogingont ai ner t hat

is in the range, from501 top 90C, npreferabl 0 to 80C, and that preferably
have aCSTRINES 16 Hir Eaearwity s dian SR Vol PRss oL Oy Gab e ass oblg PRESS - 06

[ 0027] Tﬂ@?lu?r{ﬁm Hr%ﬂahg@r%hﬁ%ﬁpéﬁéb Rof HRRGEI tRE mexa?argeesent in

liquid, s led or parti y sol1i led formin~the storage
t r anspresin agspansien, nd aréprefeyablydhese iragkichrthe canseyancst takas wlade | ess t han

500 | . f . [ 0028] Th diti d ion- '
suspenudeT P R IERs oo b asioneatt B8R AT RmanBrEE e 1has ol apsed
or_af { BHcifaER) I8 AE iSRBXERAFPRIGRL LGNS ShamBrarepdnps eptlid | oned

i on-exchange resin suspension, Should it not be in punpable form but
i nst eaplaiticulsolyiefaread. ofheeaneigyl inpuisivltheicbneely drneemf the iemerthange resin ed  and

the preconditioned ion-exchange, resin nsi on,thus present, in punpable 5
Form | SSgHRdisiqrR siigul Pes AT Gt P YR T REET s f s WErSaBRtgung falde

transpgbi 2@to $90VHINFErFéthERRNsEATFdh thHé kibra§s or traaBpSRg\t@ntaiR@Moof oxygen
in the gaseous phase. The punps used for the transfer are those that do not

damagetheneactni, pipeh afguitabledlaxie cpanections aracenapleyed evbichlsirg cofesioni n whi ch
t he conveyance takes.place, under | shear.,. f or ces ow_ abr.asion.apnd thus in
. gent (AR P ustGuniobioa e Pasiingr iR abi¥e WhER 528 1l
suspenfdriyfe fréfRrBu°an ®0PC MIThdeipiges BAfidiSle! nhech6®S 8fd SéferlBfy BBEEGY | nput

in the conveyance of the ion-exchange resin suspensions should preferably

not ex8uitabla srateyialg, foi example stgirieap sleelmot the types)é.457o 4404t @ ater W nB.

For the, tra t he transporting container to the reactor,
pi pes gﬁeei%él&sggggﬁéf@%% %rsr%grﬁﬁg%pﬂf)%gsare enpl oyed, which are corrosion
resi st ppg29gnd can hastissrfodndRaBbE%kchaRgOFEdIRiIsUEPENSi6NP pretiontitonedhi ch are
in the rangj;gfrom 50 to 90C. These pipes or flexible connections are

pr ef er BN Aisaloser PracessapIebastared and, transpogrd ipisditablailiquidss witheut s of the

y2es Befgibmandt O o Sira e B D BRI A B o

pr econgdiip@iteand solidification as well as melting of the suspension. Using conventional
analytical techniques such as for example optical methods for determining particle
fracture, microscopy and particle size measurements, it has been shown that the
disclosed process, which also includes the solidification, partial solidification and
melting of the ion-exchange resin suspension, does not cause any measurabie
mechanical damage to the preconditioned ion exchanger. Preconditioned ion-
exchange resin suspensions can, being liquid phases, employ all those solvents that
during the actual catalysis are not deleterious for the reaction and do not lead to
superfluous by-products. Particularly preferred are all solvents that can be used in
conventional polycondensation reactions. Preconditioned ion-exchange resin
suspensions that are to be used subsequently as catalyst for the production of
bisphenol can contain as liquid phases in the ion-exchange resin suspensions OH-
containing liquid phases such as water and also organic solvents such as phenol or
mixtures of these liquid phases. Phenol is preferred as liquid phase for the
preconditioned ion-exchange resin suspensions that are to be used for the
production of bisphenol A. A preferred embodiment of the process is the storage or

transportation of preconditioned ion-exchange resin suspensions that are to be used
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by the disclosed process can be stored and transported in suitable |iquids
w t hout being damaged by the nechani cal stresses caused by the
transportation, due to punping and solidification as well as nelting of the
suspensi on. Using conventional analytical techniques such as for exanple
opt i caforrtkee poatudtion afdisphenol Agrqraracetdne arid phénwle, Thaserprecopyitiamed particl e

size neasurenents, it has been sh]pwrbthat t he I,scl osed process, which al so
el udBI-EXEDGE, RS WHPRBRIONS AT EIeEADI GONIA AR 4IH O AIONGHEAUT RBASH. t ho
| on- expRARART b IRrAYGRARHOR bs IRRAS phSbe AAHBSOARKCREAGEIER SuspBIai cal

darmage to the pI‘ECOI‘_ldItIOI‘led I on" exchanger. PreconditToned ion- exchange
resi n B®nsi ondheadon ekehangdricgoddiophdse this aaylisputdtandinglyesuitablecior s t hat

during,t he act ual alysis are not deleterious for the reacti nd do not
ead ¢t EropEpteh. afBBhER B utalSar rdhe bidiypB o ReTREA(BRAT0! vent <
that caBrPgcatsfE ahl pHeddY.eThe BHA ﬁ%ﬂdﬁ%@ﬂﬂﬁf‘ﬁﬁé ioPNeXcPanhePASs highecondi ti oned
| on-exchange resin suspensions that are to be used subSequently as catal yst

for t hergsiustiqualities afd istpastitlady suiable don therpradudtiaquofp@ymeessich ase

I on- exchange resin suspensi on cqontaining,liquid phases, such as water
and al SEODF BT DGRy oy Lboer TP PONCA RS T el #roa
phasesgrdhigaPlorithe PFedRitibAGIaSol e aftidR $eich s ihPRartieIScestbattaisss,

i on- exchange resin suspensions that are to be used for the production of

bi sphelefisepand diskst.erred enbodi nent of the process is the storage or
transportation of preconditioned ion-exchange resin suspensions that are to

be used 6 for the pr i Fshh one and phenol. These

precondi ti oned ion-eggwgﬁég§§ggqﬁ*s sggﬁifﬁ%éh%&¥ﬁ§$§b|y contain an

OH- conf@o31ng | i THeprodesseis desaribéd i mioky detifirsreimaftepithahe aisof theui d phase
In the ion-exchange resin suspension. [0030] The ion exchanger conditioned

i n t hi 3CORPPARYIRYCEAWINGI ngly suitable for the production of bisphenols, in

parti cul ar t. ' ' oy o of and phenol .
The. A pr ol ddTi 80 M b8GaRnd b ARIER S oringried ion A MaRBERENR, F0C Ba s

parti cglgpdnsienli table for the production of polynmers such as epoxy resins,

and especially pol ycarbonates. The pol ycarbonates thereby produced are used

0 e BB AP NG S R RSOt 55

[0032] In Fig. 1 the reference numeral (1) denotes a storage or transporting

container that can be heated, reference numeral (2) denotes a container that can be
stirred and heated, reference numeral (3) denotes a line through which the ion-
exchange resin suspension is conveyed to the container (2), reference numeral (4)
denotes a line which diverts the liquid phase of the ion-exchange resin suspension,
and reference numeral (5) denotes a connection to a waste air venting device. For
the decanting of the ion-exchange resin suspension from the storage or transporting
container into the container (2), the ion-exchange resin suspension is conveyed by
means of suitable conveying devices through the line (3) from the storage or
transporting container (1) to the container (2). Suitable conveying devices are for
example membrane pumps. In this way the gas volume of the container (2), which is
preferably rendered inert, is displaced through the line (5). Excess liquid phase of
the ion-exchange resin suspension is recycled to the storage or transporting
container (1) by means of suitable conveying devices via the line (4), which is
provided with a filtration device in order to retain ion exchanger contained in the

suspension. It is furthermore possible if necessary to convey additional phenol



[ 0031] The process is described in nore detail hereinafter with the aid of
the acconpanying drawing: Fig. 1 illustrates the decanting of the

precondi ti oned i on-exchange resin suspension. DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENT [0032] In Fig. 1 the reference nuneral (1) denotes a

st or agéfresh pherud)torthe istoragerdraramspottimgt caraainbe (et the, corgdieee(Deormbeer al  (2)
denotes a ntainer that can be stirred and heated, reference nuneral (3)
sl
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suspension. It is furthernore I ble if cessary to convey.additi onal
phenol PrEconAieR g whbindepghuef diBe 26tial paliai fRrdter L BR SENIEATY) | to ¢ he
cont ai }Rfedsed WY tHe@ispatcA@hd Onveyahée of fhteopr(ebénéi}i%&morpéxérﬁﬁ@éere@wes5
phenol fromthe system The end of the resulting circulation-type

conv ey ausrensionlelnethis wayl ohdhe enensrs eganomait laglvantageistdretdeobievied intheaui t abl e
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¥ices. Suitabl e neasure t devices, include measurengnt
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heati ng nmeans and equi pped with safety devi ces agai nst excess pressure.
[ 0033] unpit fruetdes to gtiliem wihtagreotibecthiopledowsntine 4 ai catalyst IT&@@FOFt hat, due to
EEE pagrclr?gs%ef Slrectongitigﬁ%%m' ng and subsequent danage-free transportation of
[0034] It has also been found that, for example for the bisphenol A production,
the phenol from the preconditioned ion-exchange resin suspension may after
transportation, solidification and remelting, according to the disclosed process, be
contaminated with acidic soluble fractions from the ion exchanger. The amount of
acid-containing elutable fractions in the thereby occurring phenol increases with the
time that elapses between the conditioning and use in a reaction vessel. For any
desired re-use, in particular as starting material for the production of BPA, the
thereby occurring phenol is therefore preferably purified by distillation, in which
connection the bottom of the column can be charged with up to 5 wt.% of a basic
compound which is capable of retaining acidic constituents. A preferred basic
compound is sodium hydroxide.
[0035] In order to remove effectively from the ion exchanger minor amounts of
acidic soluble fractions that may possibly have formed in the ion exchanger in the
time that has elapsed between the conditioning and use in a reaction vessel, it is
possible to wash the conditioned ion exchanger with phenol at 50° to 90°C,

preferably at 60° to 80°C. This wash is carried out in the catalysis reactor. 1to 2



precondi ti oned i on-exchange resin suspension, the utilisation of a
correspondi ng preconditioning unit independent of the actual catalysis
reactor can be significantly increased by the dispatch and conveyance of
the preconditioned ion-exchange resin suspension. In this way on the one
hand ebedveiumesiobiheapasitonedaohiexebanger hdve proped suitablecfs effective
preconditiog%n uniﬁ and on.t he .ot her hqu reBPurcss g&ﬁ ?onFerved, si nce
not eafMIURtR QT RARIIC! SJGIVIigh MInAAMAULLS QS agidic gDf FOMPIGrRRugNs.

pr ECOD[bd361jn' NG THBIdisdIBset FRVcet® fotithk icoRvEEhR YRIthge naftrdrspofB s
downtine of a catalyst reactor during the preconditioning. 034] It has
al so betiontexohangadesinfseispersiaps és alsp suitablei fopthenodnveyaneeusiorage and he
phenol . from the pr ndi,ti oned ion;exchange resin suspensjon may after
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acidic and soluble fractions. Bbh?()%] The di scl gsed process for the

conveyﬁHf@@?SsﬁrGF%[QEIYaﬁf&I@Q@{% Strgkenes, n%ﬁmt&&r&hawé%rafbésﬁhﬁ addiiRtsi ons i s
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f or copesfarsatly ohmeteartal tmisobutene to form methyl tert.-butyl ether.

[0038] The preconditioned ion-exchange resin suspensions are in addition

suitable for the catalysis of esterifications by reaction of alcohols with carboxylic

acids, preferably C4-Cg-alcohols with C4-Cg-carboxylic acids, particularly preferably

for the esterification of methanol, ethanol, propanol and all isomers of butanol with

carboxylic acids of the series formic acid, acetic acid, propionic acid or butyric acid.

[0039] In addition the preconditioned ion-exchange resin suspensions are

suitable for the catalysis of transesterification reactions, for example of tri-esters to

mono-esters, in particular the transesterification of a triglyceride with methanol,

ethanol, propanol or butanol to a fatty acid mono-ester.

[0040] Finally, the conditioned ion-exchange resin suspensions are suitable

for the catalysis of alkylation reactions, for example the alkylation of phenols or

cresols with linear or branched olefins, for example to triisobutene or nonene.

[0041] The following example serves to illustrate the process described

above, though the invention is not restricted to this example.

Example 1



[ 0037] The di scl osed process avoids not only the di sadvantages of the known
stationary catal yst conditionings described above, but also permts at the
same time the optiml use of the preconditioned ion-exchange resin
suspensi ons as catalyst resins in condensation reactions, preferably in
condenfx42pn r eaComunmercidlyrabtamableosulfopicacit Son exchangerpasedso ross- a- or

rost._ pamacoir e W ealB I 1 B8 Tl eREry) Bapal of slbWesheRBihand
acet Onfyly Haforis & Aafrtih Ghaer fodlnRNeITADBIH TRIoRY HIRAN P ERaREE andayever al so

outstandl ngly suitable for use as catalysts in addition reactions. Exanples
of addthenotewateced by svashintg willy pbenaknt i oned are the addit | on of al cohols to

al kene efera of,_al cohols to Cl-CA-al ke artl r referably
the aciad¥i of ThewRatnasE niish e are Biindahed Wettu g “ant
nost  parddrhed @nt M arPfrﬁér?rﬁlﬁBhMy @ﬂ‘rr@@bbﬁd\iﬂbnhg ve%@@Mnﬂil# d mtrbgém et hyl
tert.-butyl ether. [0038] The preconditioned ion-exchange resin suspensions

a][ e : natialesatiese in éalcvalblslétﬁ@f’ct the r@ét@la%/gm%tmtlvetwéther waal waier alytheeact i on
C1- Ca- BUfasefhg 34 SRRESimere e BEFORIS abls oo Mg Rddedbblat i on o

met han@bntuﬂ!&u@[}%ndd?@ﬂ%@bnfia'ﬁ%o@bheﬂe%ﬂ?&]"@ with BHERBIOI Atthé Ranfeatilaexyl i c
acids of the séries form C acid, acetic acid, propionic acid or butyric

aci d. theoodomelof thelion pxehangsr Sestansesbiyared 8% nTbg dsueges phenal suspensi ons

excarpi Bobhog 2t Bls &S bRl S SRR bl 18 I &R Cer 711 cat i on
of a tbb@bmaerpeeatird hANRI @M bf theedibfrRBibn the Y83HGM i9rediicdinel 130 a fatty
acid nono-ester. [0040] Finally, the conditioned ion-exchange resin

suspen8lbahsthgroetiom temper athGrflﬁqﬁéO(ﬂé’@é’\@yén dhisway ki 20%oef thedetal ons, for
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I nvention |s not restricted to this exanp Srt?rr% [0042] Commercially
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dei oni vt e o A A LR (2 e AR, e catal yst,
and i sfresh phenol. The continuous dewatering is terminated when a water content of 2.5

wt.% residual water in phenol is achieved at the outlet. The ion exchanger is
transferred at 70°C as a suspension in phenol (solids fraction 40 vol. %) by
conveyance with membrane pumps through pipelines and flexible connections to
suitable partly heatable transporting containers. Supernatant phenol is drained off
and purified by distillation at 120°C and 150 mbar over sodium hydroxide (0.001 wt.
%). The ion-exchange resin suspension preconditioned in this way is transported by
means of conventional transportation means by rail and water to the desired
production site. The overall transport time is ca. 6 weeks. The solidified ion-
exchange resin suspension is melted for its transfer to the production vessel
(reactor). For this purpose the partly heatable transporting container is heated with
water at 75°C and low pressure steam at a temperature of 110°C. In this connection
care is taken to ensure that the temperature in the partly heatable railway wagon
does not exceed 75°C at any point. After the suspension has been melted it is
pumped by means of membrane pumps and addition of phenol, heated to a
temperature of 70°C, from the transporting container to the reactor, and used for the

continuous production of 2,2-bis(4-hydroxyphenyl) propane. The phenol used for the
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t hen dewatered by washing with phenol: [0043] The water wash (oxygen content
inthe fully deionised water < 20 ppb) is carried out in an intermttently
stirred conditioning vessel under a nitrogen atnosphere in 12 cycles at
30C, the residual conductivity of the wash water at the outlet being 14

ni cr oSpempingy eperationh s ;blaﬁ‘teddyycdletllldfhm aterggrerant156 nizrigved sodium
continuously under a nitrogen atnmpsphere at 70C wth phenol. At the sane
time dyEoyxdeROUrwt ve) apy r%'%éﬁgr‘fb&e POEE8Eses by ca. 48% The aqueous

phenol urrin il i ;
Pri ti a9 300 nar He IS r@itestescindl ?r?ﬁgl?ga?ﬁ?@éo Rérdted by iefreREe B ts
distil étaﬂir'et;nforlaé usaﬁulplmrpcmeseduced to 130 nbar t he bot tom tenperature

i t t %.0f the to | d t
| Chel @A oo \BUEIBeBESsbotahat UBpeioR A SRATE RIUALISHr casi ng
amunt o Hx%d?iﬂgrthe '?ﬁ\?é?’ﬂ’bn' ﬁv&nl‘?ﬁé%@rﬂfé@% té’fﬁots@rgklﬂre‘BHH%e et thAPvAIFNRL er i ng

vessel . The ad product fromthe colum (8% phenol, 92% water) 1s passed to
a conmodifmatiors andceawangamentsl of thaipareayay bevwade mtbnul demmnglﬁbant |y

repl enj, shed.b fresh enal . The .continuous dewa is term nated when a
haber (e ans S5 ol eaideny R veive Caneepbans St sl ¢ he

out | et imlbe d e GAEBARGRIMISheleifOROAH R dscAfEdas a suspension in phenol
(solids fraction 40 vol. % by conveyance wth nmenbrane punps through

pi pelines and flexible connectlons to suitable partly heatable transporting
contai ners. Supernatant phenol is drained off and purified by distillation
at 120C and 150 nbar over sodi um hydroxide (0.001 wt. 9% . The ion-exchange
resin suspension preconditioned in this way is transported by neans of
conventional transportation nmeans by rail and water to the desired
production site. The overall transport tinme is ca. 6 weeks. The solidified

i on- exchange resin suspension is nelted for its transfer to the production
vessel (reactor). For this purpose the partly heatable transporting
container is heated with water at 75C and | ow pressure steamat a
tenperature of 110C. In this connection care is taken to ensure that the
tenperature in the partly heatable rail way wagon does not exceed 75C at any
point. After the suspension has been nelted it is punped by neans of
menbrane punps and addition of phenol, heated to a tenperature of 70C, from
the transporting container to the reactor, and used for the continuous
production of 2, 2-bis(4-hydroxyphenyl) propane. The phenol used for the

11



10 punping operations is purified by distillation at 120C and 150 nbar over
sodium hydroxide (0.001 wt. % and re-used in the process. [0044] Al the
ref erences descri bed above are incorporated by reference inits entirety
for all useful purposes. [0045] Wiile there is shown and described certain
speci fi c st Whatis elmimedbodyi ng the invention, it will be manifest to those
skilled in the art that various nodifications and rearrangenents of the

be made wi d ing f irj d _of th
nder 191 v, BAiBResY o A siopeea nb e fspo tlonluBfeblds, SBRRRET I, ( ne
par t i cekeHarigershs Rarfjdts shromeraidl dasaohdele pldcaatonmsrigihgi med: 1. A

process for the storage or transportation of pretreated, conditioned ion
exchanger s keeriag &hg srecongitioniedripe-gxchangs resis as precqdiéenss iednpri si ng:

keepin h recondi tioned .i on-exchan [esin recondi tioned i on exchange
resin gﬁ%&i r%%mi %usé)eg'lsl??]a'ﬂg %t rqgreaﬂs %’P%R%G"@%ﬂﬁt&f’l?gr?”ind transporting

t he cont ai nganéporang tied centairirag ®ndidfe dtorage! Siferde stirage o atle@ttolr Gr
transfer of the resin to the reactor. 2. The process according to claiml,

f ur t hetrasgfepef tengsineletthageaslorst orage or transporting container. 3. The
process according to claim1, wherein the ion-exchange resin suspension is

kept ip the r 0 rid: ' I ss than
500 vol: i Srossss gisror AaRE ehc, TG &heiinb HeaBhSHE SRl bFET 20 o
80 vol trafepstieg cedtaiter. t he i on-exchange resin suspension. 4. The process
according to claim3, further conprising converting any solidified or
partially s Iidifiedéfrec_nditioned I on- exchan resin suspension into a

bumpabPe’ | ohD RERARSAGOEIR SO SIIRS\. YNaTa g 1PR-exChRRGR Fesab SUsReNsiashn
: . SH3 on' . . .
OXygenjs Kegirm;/trﬂé@ynsét%gbfqdoaﬁﬁggsﬂdt&mﬁgesnfaﬂﬁrgﬁ %Bﬁ%gﬁ%% o 1SHHRERT0RY ol o t he

storage Ing C alner wt t do not damage the ion
exchangpm ofaoxygenhiimttsd gasea pliresepwite ardilitis coatent oh 280 18Onge. Yoaeierred
suspensi?P_throu h one of

to the ion-exchange resin suspension.
4, The process according to claim 3, further comprising

converting any solidified or partially solidified preconditioned ion-exchange
resin suspension into a pumpable ion-exchange resin suspension having less than
500 vol. ppm oxygen,;

removing the preconditioned ion-exchange resin suspension from the storage
or transporting container with pumps that do not damage the ion exchanger; and

transferring the preconditioned ion-exchange resin suspension through one of
pipelines or flexible connections to a reactor at temperatures from 50°C to 80°C and

with a solids content of 20 to 80 vol. % with less than 500 vol. ppm of oxygen.

5. The process according to claim 4, wherein the liquid phase contained in the
preconditioned ion-exchange resin suspension is, in the transfer from the storage or
transporting container to the reactor, partly recycled in the circulation of the storage
or transporting container via the line, and partly recycled through the line to the

storage or transporting container.

6. The process according to claim 3, wherein the liquid phase of the

preconditioned ion-exchange resin suspension is an OH component.
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pi pelines or flexible connections to a reactor at tenperatures from50C to
80C and wth a solids content of 20 to 80 vol. %wth | ess than 500 vol.
ppm of oxygen. 5. The process according to claim4, wherein the liquid phase
contained in the preconditioned ion-exchange resin suspension is, in the
transfgr frOhe phecesisaaoeding to tramshavlidrom ther®Hicoetpdrerit iepheast or, partly
recycled in the circulation of the storage or transporting container via

the lipe, d partly recycled through the line to e storage o
tr anspbr1 | nONE BIHSASEACEOING e BT o etEEah@ s TobNES 21 TRRBOSRMBIES: n t he
l'i qui deghtaacindhe rBBqe Bo&TB8Ndiot | A6esd WHepge resin suspension is an OH
corrpong,nt. 151 7? Tﬁ%e processoacc}grggérqugaitg claim6, wherein the OH conponent
is phenol. 8. The process according to claim7, wherein the phenol has a
resi dudl walbe precassecordinglie claimgs wheseindthe precaditiorgdioneexahangaenol . 9.
The process accordi ng @g‘ cl ai mﬁ wherein the frecondi tioned ion-exchange
resi n SCIbBNHGRETHEPHGE 'PBAXE %m%ﬁ{a@@wawﬁé CAM MAGIIRCS? U Sracr opor ous
struct girgeturd. The process according to claim3, wherein the preconditioned
ion exchanger is stored in phenol and the phenol fraction, referred to the
total mass of the ion exchanger/phenol s_usgension, is 20 to 80 w. % 11.
The pr d@essThe poeersspacordingitencRimihevharainthe preeorditionedwnrexshanger t he
pr econdi 4L anFR dr¥RoPS A BNESS FhctURPRIZHER b fretotathald 8 hdlofxchange
exchanger/phenol suspension, is 20 to 80 wt. %.

11.  The process according to claim 3, wherein the ion exchange resin in the

preconditioned ion-exchange resin suspension is a cationic ion exchange resin.
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