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¢ont ai ni ng bi SYMBHM75N The present invention relates to nmi xPEFEEIM3114
subst ances cont ai ni ng bi sphenol A as 5 well as two processes for tduF SEP 700!
preparation thereof and their use for preparing polynmer materials.

Bi s(4- hydroxyaryl)al kanes, in the following called bisphenols, are

I nportant as starting materials or as internediates for preparing a nunber
of commercial 10 products. Bisphenols can be prepared by the condensation
of phenol s and carbonyl conpounds. Substituted phenols or unsubstituted

phenol may be Alffgurd BEsulizeEiReS adrtaininy PEpEéndl4om t he reaction between
phenol and acétone, 2,2-bis(4 ﬁyaroxypEenyI ) pr opane (bi sphenol A, BPA,
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preparation ofm%mﬁlgc resins and pol ycarbonates. 20 Processes for preparing
bi sphenol s by aci d-catal ysed reaction of phenols with carbonyl conpounds
are known, for example fromUS-A 2 775 620 and from EP- A- 0342758.
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condensat es r eshipbunds. Shbstithted phenolsnt unbebsaidded plenobiapbengdds t o
unsaturated 30 conpounds such as e.g. acetylene, terpenes or natural
resins. Conpounds cal |l ed epoxide resins are either oligomeric conpounds

with nore thafheowendgsaiiate modusp fem rthe ereaciivine thetweeny phenalo apd epeotane,
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place by reaCt ysglfb Iesspha%gmmodlﬁne& hpﬁ&of/%r?nra?cpe% ¢ resms ISreEi%rreg areas of

apphcanon are the preparation of epoxy resins and polycarbonates.

20 Processes for preparing bisphenols by acid-catalysed reaction of phenols with
carbonyl compounds are known, for example from US-A 2 775 620 and from EP-A-
0342 758.

Bisphenols of general structure can be prepared by processes which are analogous to
25 the preparation of BPA.

Phenol resins are artificial resins which are obtained by the condensation of phenols

(or bisphenol A) with aldehydes, in particular formaldehyde, by derivatisation of the

condensates resulting therefrom or by the addition of phenols to unsaturated
30 compounds such as e.g. acetylene, terpenes or natural resins.

Compounds called epoxide resins are either oligomeric compounds with more than
one epoxide group per mole, which are used to prepare thermoset materials, or else
the corresponding thermoset materials themselves. The conversion of epoxide resins

35 is achieved via polyaddition reactions with suitable hardeners or by polymerisation
via the epoxide group. More than 90 % of current world-wide production takes place
by reacting bisphenol A with epichlorohydrin.
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bndustrlally %eh ¥144vBPr tant urea, nelam ne, phenol and, inperyps@izifense,
furan resins which are prepared by condensation of formal dehyde with urea,
mel am ne, phenol or phenols (including 5 bisphenol A and furfuryl al cohol
as nononers which contain NH or OH groups,, Pol ymer materials such as, for
exanpl e, phenol resins, epoxide resins or“ formal dehyde resins may be
prepared using bisphenol A as a raw material. The disadvantage of this is
t hat bi sphenol Ain the pure formis expensive, and in 10 addition it is
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the proportions and and 1 he
products is 10WeRdring, pabmer/ mespls, 3 oglexagmic oph enol resins, epoxide resms or

15 formaldehyde resins, which does not have the disadvantages of the prior art
mentioned above.

The object according to the invention is the use of a mixture of substances
containing bisphenol A and secondary products which are produced during the

20 production of bisphenol A to prepare polymer materials such as, for example, phenol
resins, epoxide resins or formaldehyde resins.

The present invention therefore provides a mixture of substances containing
bisphenol A and secondary products which are produced during the production of
25 bisphenol A.

The mixture of substances according to the invention contains (data in wt.%}):

p;p-BPA: 35 to 75, preferably 40 to 65
30 o,p-BPA: 5 to 25, preferably 10 to 20
sum of bisphenols (p,p-BPA + 0,0-BPA): 50 to 80, preferably 60 to 70
secondary products which are produced during the production of bisphenol A: 50 to
20, preferably 40 to 30.

35 The sum of the proportions by weight of p,p-BPA and o,p-BPA and the secondary
products is 100 wt.%.
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The present invention also provides use of the mixtures of substances mentioned for

20 preparing polymer materials, for example phenol resins, epoxide resins or
formaldehyde resins.

The present invention also provides three different processes for preparing the
mixtures of substances according to the invention, which are described in the
25 following three paragraphs:

A process for preparing the mixture of substances according to the invention,
wherein in the process for preparing bisphenol A, a substream is taken from the
mother liquor produced duning crystallisation and filtration, after dewatering, and

30 this is preferably rendered inert, preferably after separation of any phenol which is
still present, and then put into containers.

A process for preparing the mixture of substances according to the invention,
wherein in the process for preparing bisphenol A, a substrearn is taken from the
35 mother liquor obtained during crystallisation and filtration, after dewatering, and this
is supplied to a rearrangement reaction at temperatures between 50°C and 90°C with
residence times of 2 to 12 hours on an acid ion-exchanger (some of the secondary
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product which 1s rendered inert, preferably after separation of any phenol
still present, and then put into containers. 5 A process for preparing a
m xture of substances according to the invention, wherein in the process
for preparing bisphenol A a substreami s4taken fromthe nother i quor
obtained during crystallisation and filtration, after dewatering, and this
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cross-1linking an ranching sites are introduced to the polymer nmaterials
mentioned by the m xtures of substances according to the invention. A
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are used as raw materials for prepaning high quality polymer materials such as, for

20 example, phenol resins, epoxide resins or formaldehyde resins.

Mixtures of substances according to the invention are preferably diluted with phenol,
when the phenol used is preferably acid-free, alkali-free and metal-free.

25 Mixtures of substances according to the invention are preferably prepared under inert
conditions, i.¢. in particular with the exclusion of oxygen.

Mixtures of substances according to the invention have advantages, as compared
with pure bisphenol A, as raw materials for the preparation of the polymer materials
30 mentioned. For example, regulating the rate of polymerisation is simpler and in
addition targeted cross-linking and branching sites are introduced to the polymer
materials mentioned by the mixtures of substances according to the invention.

A composition for the mixture of substances which differs from the composition
35 according to the invention is disadvantageous for the preparation of polymer
materials such as, for example, phenol resins. If, for example, the proportion of the
highly reactive component phenol is increased to more than 60 wt.%, in particular
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than 90 wt.% then the rate of reaction is too high in common processes for
preparing products, for exanple sheets based on thernosetting resins.

M xtures of substances according to the ?nvention exhibit, as conpar ed

wi th pure phenol, advantages in regulating the rate of reaction and the
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phenol : acetone of reater

used i e reacti eous
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catal ysts, t heatrgeted ihaodustovanpf erostlinkigg rindebahcling dsoists Clnt@sthygtlpadt ori ¢
acid or sulfurlg acid. Gel-like or nacroporous sul fonated cross-1|inked
pol ystyrene r EE R ‘(acid ion exchangers) are preferably used. The details
given below refer to a process of preparation using acid 15 ion exchangers

as catal ysts. pyp pg&:@g aécplédr?ﬁr%g}%g inVeBfion fir %d atin FBBSPle E‘;bfﬁ% me)l’ 9:9568) fonQﬁEen()l

Wi th acetone can he pres rcapt o
conpounds as eeéw@@llxsstisreaqtmsef plm}o eVvith edcetgae.dwvbsisin adratienby emaynts of i n

the reacg on pRédHIRORCRS obegrtam&eﬂmost he ﬁous"ébl'ihoﬂ'@tl%ﬂct%' mlﬁégdﬁeodgabfl X
via ionic or goval ent b

he .reacti on u pr ef y a flxe | ayer
bed or a fl ui AF'SEBCREAYS °Eﬁ°“i?{ aods gy Lewayach Pd@% a<a§ Wi)fséﬁsﬂ&t 3 18bl um
of the reacti mardlbls; sthdngtinmerat atidssudhyschydiashlory deidor ﬁﬂ@hb&ﬁldot}ephmef

a5 cocat al yat SRclobbrShrREERGH S e Rt i SBelaRR B Pl Y o

to unreacted prémblyamdd ophe dntailsl givercbelowaefepta aardckss Epepmnationatsing acit
addi ti o5 t hegs, AlcRad "Sﬁm yst@mounts of typical secondary products of the
condensatlon reactlon suc tor exanple, 2-(4-hydroxyphenyl)-2-(2-

hydr oxyphenyl ) propane (o, p - BPA) substituted i ndenes, hydroxyphenyl

i ndanol es, 30 hhkb@dd?xﬁbpﬂ%ﬂﬁée BiphOSBetEivity,Sthe Siehdtibnest pmbheﬁe;s a@dieheNéGNBE
condensed Cor‘ql))mgtn ed in the presence of suitable mercapto compounds as cocatalysts. These
may either be dissolved homogeneously in the reaction solution or be fixed to the

20 sulfonated polystyrene matrix via ionic or covalent bonds. The reaction unit is
preferably a fixed layer bed or a fluidised bed which is traversed upwards or
downwards or a column of the reactive distillation column type.

During the reaction of phenol with acetone in the presence of acid catalysts and

25 mercapto compounds as cocatalysts, a product mixture is produced which contains,
in addition to unreacted phenol and optionally acetone, primarily BPA and water. In
addition, there are also small amounts of typical secondary products of the
condensation reaction such as, for example, 2-(4-hydroxyphenyl)-2-{2-
hydroxyphenyl)propane (o,p-BPA), substituted indenes, hydroxypheny! indanoles,

30 hydroxyphenyl chromanes, substituted xanthenes and higher condensed compounds
with three or more phenyl rings in the molecular structure.

The secondary products mentioned, as well as water, phenol and acetone, may
impair the suitability of BPA for preparing polymers and have to be separated by

35 suitable methods. High specifications relating to purity are generally required for the
raw material BPA, in particular when preparing polycarbonate.
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cooling, wherein the crystals suspension with t
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such as a rotary filter ;ﬁ ntrifuge, .and if d . t Ja(@
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suitabl e sol @ndoﬁseqmsti!;ﬂﬂheg)mmﬁ* |f9r&mmuaﬁﬁatme1bus radﬂvectmﬁ&éﬁm@tam@ﬂn t he

group acetone, h. 2 gﬁﬁé} BRthes AANGAW, %fopﬁlﬂﬁnkﬁth fEBﬁ‘e&ttdS Ql%n of
l'iquid (nother qlag roduced . dur 'hg SOlld”(Iafq I d par, tal ns
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preparation. In a preferred enbodi nent, this nother 0 5E dto
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wherein any acetone still present is also 25 optionally renmoved fromthe

not her |iquor. The dewatered reaction_ stream obtained
The stream of liquid (mother liquor) produced during solid/liquid separation

20 contains phenol, BPA, water preduced during reaction and unreacted acetone and is
enriched in the secondary components typically produced during BPA preparation.
In a preferred embodiment, this mother liquor is recycled to the reaction unit. In
order to maintain the catalytic activity of the acid ion exchanger any water produced
is preferably removed by distillation, wherein any acetone still present is also

25 optionally removed from the mother liquor. The dewatered reaction stream obtained
in this way is topped up with phenol and acetone and retummed to the reaction unit.
Alternatively, water and acetone may also be partly or entirely removed by
distillation prior to performing suspension crystallisation of the BPA/phenol adduct.
During the distillation steps described above, some of the phenol present in the

30 reaction solution may also be removed by distillation.

In the case of this type of circulation procedure the problem is that secondary
products from the preparation of BPA accumulate in the circulation stream and can
lead to deactivation of the catalyst system. In order to avoid excessive accumulation

35 of secondary components in the circulation stream, some of the circulation stream,
optionaily after partial or complete recovery of phenol by distillation, is excluded
from the process chain as a BPA resin.
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sonme of the secondary conponents from BPA preparation and present in the
circulation streamare isonerised to give BPA, so that the overall yield
of BPA cHNn be Thec BPagpitbnoll Qddixe &FshRhebiained asftbucthec cymmpRtion offt sispekiad t er
the conpletio ' ' stallisation t.he reaction sal ution and
Soti a1 aui o SEtatHARER O bilfeadioRbRlich 380 sOly By o e A Reliie b8, "1
further puri fiacathepntakemgésequivieds toi furthiee pigitation tagss, whereinotheaisalation of
optional Iy a reduqtindodtidnhiifa CRRIEAOE iR tHeotbnol |
achi eved. 15 'Fﬁlu,s t he Iiad(Itllullt}'taacrystaI S czfn tr)le nr%?rsgs%?gl ange ,‘SH r gﬁtgrqr%l e,
from phenol, PFBEYedr ganic sol vents, fromwater or from mixtures of the
conpoundss nentioned in accordance with a suspension crystallisation
procedure. Th henol esent in th adduct. crystals can al so.be entirely
or par 1y remd B aHEE ERGs s Bagrevaaniotd o Sutmals. dfRm dibeael s | v
remaining in tongariPAckvkntsy fioac matdradr fremt mixtureanoft thencdiepourds imeritipned: v ed
by suitable Q'aﬁﬁéﬂdbﬁée' Wb 2983 PLHR Iy a1LER dnAob ATk ® AR HENGF present in the
adduct crystals can also be entirely or partly removed by choosing a suitable solvent.
20 The phenol optionally remaining in the BPA after recrystallisation can then be

entirely removed by suitable distillation, desorption or extraction procedures.

Alternatively, phenol can also be removed first from the adduct crystals. Preferred
methods for this are desorption of the melt using hot inert gases, vacuum distillation

25 or a combination of the methods mentioned. In this way, it is possible to obtain BPA
with a residual phenol concentration of less than 100 ppm from the adduct crystals.
By means of suitable reaction management and opticnally the addition of stabilisers,
it can be ensured that BPA does not decompose to a marked extent under the thermal
stresses experienced during the removal of phenol by distillation or desorption.

30
Depending on the process conditions for suspension crystallisation from the reaction
solution and when performing the solid/liquid separation and crystal washing, the
BPA obtained is suitable for preparing polymer materials after the removal of phenol
from the adduct crystals. It may be necessary to take the BPA obtained after the

35 removal of phenol to a further purification operation, in particular in order to
prepare high quality materials such as polycarbonates. Final purification may be
performed by suspension crystallisation from water or suitable organic solvents, melt



Al ternatively, phenol can also be renmoved first fromthe adduct cry®i4ER 200
Preferred nmethgds7d@6 this are desorption of the melt usingchepoi/o3erat
gases, vacuumdistillation 25 or a conbination of the nethods nentioned. In
this way, it is possible to obtain BPA wth a residual phenol
concentration of |ess than 100 ppmfromt?e adduct crystals. By neans of
sui tabl e reaction nmanagenent and optionalfy the addition of stabilisers,

it can be ensured that BPA does not deconpose to a marked extent under the

t he(rjrral str e%iﬁ&lﬁéﬁﬁ@ﬁgﬂ&efdnﬂ@fh@@tib lde diedtiiv ddyeo Erypialization) ¥xdacsion it | on
or desorption. 30 Dependin n the process condition or.suspensi.on._ .
crystallisati o¥%% 8 etoﬁﬁnF‘g%?g’tarcbcnor @aé}‘iﬁaﬁ&ﬂﬁlglﬁ‘as %%%EBLer?%W ﬁ@"’?’ﬁgm m
solid/liquid skpdsrat obn simgle-stags bamulkdstaiga glistillton. HPAs pbisiiledel obtairs BPrabl e
for preparing | yrer . r : .

adduct crystal"gl.ﬂl %tp”ﬁ’ég%g _éﬁgggg%{a?g'?t%%a%%%%ﬂgﬂﬁai ﬁ%&gg%]traht Se 35
renoval of phemaitioned,sorfasuithble combirfation thesrefothesy BP Adwing esperially switable
order to pre&gglﬁgﬁ' gﬁ%g- #\f’ah Ldlisissuch as pol ycarbonates. Final
purification eh per orl%%dg?g@&g%gilgi on crystallisation fromwater or
sui tabl e organic solvents, nelt WD 01/74750 -8 0 1 SEP 7004

PCTI EPOL/ 03114 Girfetrdll | dngsdditapnti 8 tHeepfedénn ialeriiont Rt euradieribyddi that, ater
crystallisatiop, exIractiorl;l with . water, a@ugﬁ)us n%utral ,_aci o Hasi C
sal t sol uti onSICHRATMEL o) WG s WEFY oY Je jpothen, Jiqupy prgfuced during

si ngl e- stge afysnallisdtiontand dilaitiin ihlthd prooess ldesdribed darspriypazingdisihencl . Biis
wth a purity o reat er, n %:h ' I,LI |
operations 5 r’?fgﬁ? Bfefg%ﬁg < szqon\fli.@etc{gn%i ﬁi |'2‘€1H{ H%r%gﬁfep?ﬁ}léﬂ E@i{l‘%@i ng
especi al | y suiThipbebstream prefepsbly nepthingfess thzani .5 widh piwyateraand, prafezablynless
preferred enmbqgippnt w‘?.f’/%to?%c&Bﬁéefﬁ p{(eﬁsxl%nﬂlb Qhixhire GraLBShSes $86brig thahe

after dewatering, a substreamis taken fromthe m)tggr | i quor pr.odyced
gt lerpo

during 10 crydpyentionatheosbsineam mantigned,zbavg 18 peeterably, e 8f agig are
prepari ngs bi spiefegiblycompletely Saniovetrtbersfrome fihahlayy cader the poirdfe irehddred 15

wt. % of the mather L1 quor produced. . This,su r referably contai

l ess than 0.5} r?(%mgfp% é‘%n%?{ﬁ“lbqﬁeqf&r%lﬁﬁ?a g@ io ?Wg’)l I%?lcoﬂfa?g%mofvﬂggeag%ne.
To prepar e t heraferdbly madé ofsthinteanstesl. according to the invention, the
substrearn nentioned above is preferably filtered, traces of acid are 15

preferably corxlletel y renoved therefrom then in any case the mxture is
render ed other preferred embodiment of the present invention is characterised in that a

20 substream produced by the process according to the preceding paragraph is
isomerised at temperatures of preferably 50 to 70°C, in particular 60 to 70°C,
particularly preferably 65°C, on an acid ion exchanger. Isomerisable constituents, for
example o,p-bisphenol A, are thus isomerised to p,p-bisphencl A. The residence
time in the isomerisation reactor is preferably 2 to 12 hours, in particular 3 to

25 8 hours, particularly preferably 3 to 4 hours. To prepare the mixture of substances
according to the invention, the substream is filtered after isomerisation, traces of
acid are preferably completely removed therefrom, then in any case the mixture is
rendered inert and put, at temperatures of preferably 60 to 100°C, into containers
which are preferably made of stainless steel.

30
Another preferred embodiment of the present invention is characterised in that, after
dewatering, a substream is taken from the mother liquor produced during
crystallisation and filtration in the process described for preparing bisphenol A. This
substream preferably corresponds to 5 to 15 % of the mother liquor produced. This

35 substream preferably contains less than 0.5 wt.% of water and less than 0.1 wt.% of
acetone. The substream is then converted in a rearrangement reaction at temperatures
between 50 and 90°C with residence times of 2 to 12 hours, on an acid ion



inert. and put, at tenperatures of preferably 60 to 100C, into contgpi SEP 304
whi ch are prat@nabirgo made of stainless steel. Another prefecradopgiesi ment
of the present invention is characterised in that a 20 substream produced
by the process according to the precedi ng paragraph is isonerised at
tenperatures of preferably 50 to 70C, in gqrticul ar 60 to 70C,

particularly preferably 65C, on an acid i dn exchanger. |sonerisable
constituents, for exanple o, p-bisphenol A are thus isonerised to

p, p- bi sphenol eAchziﬂger IRsd slebstream tiks MRer BofhideAtrata® B disAllativh. 18 aisO robédure
preferably 2 t art

preferably 3 tgleﬂozlﬂ %é%ahﬁllap% egbovpguhﬁep}}?pgprge g?ggtﬁﬁ’gtﬂ]%@é‘tgll‘ ?S;P;fefﬁ%t%g to

t he i nvent i on lesshbars U sitY@ampagichlar fiess dlchnaf(t wt %. Sheenixaat iconmcentraad &s thid

acid are pref d | as

mxture.i b r Sl SRR br BB 2 WBEE LAkt PR S50,
100C, int corﬁoa@rtéﬁh a Wﬁlldémﬁeafrﬂée o e b éthcylr&"-réla@ Qrt/stslﬂlmdnbspbermd e"e’phensl)
Anot her pr ef eryngetBRRsLd R his Wa 1b%oﬁt&ﬁﬁr‘ﬁ]tﬂaﬂ¥§%d f&ﬁeﬁ ?0 flcks&dr I n

that, after dewatering, .a substreamis t'aken fromth Eﬂﬁp uor

produced duri MEEPAERPR afIQIWP‘HnAanH‘ef TemaBIneoHawd Wuﬁs cﬂfeﬂspﬁiééb?fﬁftfed

for preparing dph&ﬂillsmﬂer:ﬁmfﬁi icBncenttitic, wefarpfr@t@ﬁmbvlsq%be&p%ﬂéfe%lﬁ
15 % of the “{1 g(& roduce Thi.s 35. sybstream prefe g}bl cont ai ns
| ess than 0.5 T B’f T &y PIgparg Hissmpiune ¢f sub§janegs geco gntion,

substrealfl i s ttaoenof acideart quieferably cempletehgsmoved rthaefrbmn tikdn ireapecae uhes
bet ween 50 an | 1 ¢kd. ion WO
01/ 74750 -9 0 &ﬂgﬁ\# %%l?ﬁﬁ’ﬁ @%?%Eﬁé’tfe o tg‘&p&aﬁ‘ﬁe&n‘sfeﬁ%ﬁf%”ely F0ur 123 ?1 %t hen
concentrat ed 9pnwiners whighiagnpreforebdyimadppbsaiglesesteglhenol i s substantial ly

renoved. The phenol content after concentration is preferably less than 70
Ww.% in partigular |ess than 60 wt . % The m xture concentrated in_this

way is crystalfYHXwgs i sp ﬁ'ia%‘feér%PVI% to she; inysation waeferablys gontaw addigonal
tenperatlf e ofphéflolt @ 5 pbéiforitbr of @ 10e80 dAMGLir pirticalar D {006® WROMI partiTilerly

Rt N e R o4 by
The remaining liquid m xture, or a part thereof, optionally after further
concentrati on,pubAEEL 1 NsHEWsE sBRERBkallyS & SRIRYE Yor | prefiriBlShXtres of substances
according to the invention. The drawing represents a preferred embodiment of the
20 invention; the scope of the invention is not restricted to the drawing.

Phenol and acetone are supplied to unit 1 and react in unit 1 to give bisphenol A.
Crystallisation of the adduct of bisphenol A and phenol takes place in unit 2. In
addition, separation of the crystallised adduct takes place by filtration in unit 2. The
25 separated adduct is taken to unit 3 in which separation and working up of the
bisphenol A takes place. The remaining mother liquor is transferred from unit 2 into
unit 4 in which the removal of water (dewatering) takes place. A proportion of 85 to
95 wt.% is returned to unit 1 from unit 4, along with the supply of 2 to 6 wt.% of
acetone. A mixture of substances according to the invention can be isolated after unit
30 4. The smaller part (5 to 15 wt.%) of the dewatered mother liquor in unit 4 is taken
to unit 5. Rearrangement takes place in unit 5. A mixture of substances according to
the invention can be isolated after unit 5. The rearranged mother liquor in unit 5 is
taken to umit 6. In unit 6, the removal of phenol and the crystallisation and isolation
of bisphenol A/phenol adducts as solid take place by filtration. A mixture of
35 substances according to the invention can be isolated after unit 6 from the remaining
mother liquor, optionally after removing any phenol still present by known processes
such as e.g. distillation, desorption, etc. The recovered phenol is taken from unit 6 to



filtered in order to prepare the mxture of substances according tjtdFe s
i-nvention, 10wgaoesspf acid are preferably conpl etely renopetePhigazefsr om
then in any case the mxture is rendered inert and put, at tenperatures of
preferably 80 to 125C, into containers which are preferably nmade of
stainless steel. Mxtures of substances ggcording to the invention
preferably contain additional 15 phenol in a proportion of O to 90 w.%
in particular O to 60 w.% particularly preferably O to 50 w.% Draw ng
1 shows, schenmitil¢aldng,with theaoppsly of Qrtod wp3r ofigetonzt Theemiabres b stistuness
according to the invention. The aw ng.repr ts.a r i ment
of “the 90" i ndeEBE 0 thEMyedth ShRM DY CERLEREN Bics B 67 EfE BN
drawi ng. Phenobntamer fileigqmecedme. supplied to unit 1 and react in unit 1 to
gi ve bisphenol A Crystallisation of the adduct of bisphenol A and phenol
takes place in unit 2. In_ addition, separation of the crystallised adduct
takes pl d&ce byn thel foHawingnthernymtion 3s explangbbwapasHf eyarppled withpy! regleting o
unit 3 in whi gl RBPELAIHe VRl WWhkicRempRs Of the bi sphenol A takes place.
The remaining nother liquor is transferred fromunit 2 into unit 4 in

whi ch the renoval of water (dewatering) takes place. A proportion of 85 to
95 W . % is refuirthedfollowity, tmiktire® OfUsibktadcesaboaepgling td thbenseiohy aaf tizeit 0 6
w. % of acetogne. A mxture og subst.ances, a cordit.n’gtto t he inVﬁnti on can be
i sol ated af t ePTEAFAHOBA BIVERDY WRY & FXHEPIE- ?Bep?rc? 198 tghes placeceapl Wme g od
mot her |i0quor armangemdnt 4s desctibébim figupe Unit 5. Rearrangenent takes place in
unit 5. A mxture of substances according to the invention can be isol ated
after unit 5. The rearranged nother liquor in unit 5 is taken to unit 6.

In unit 6, thdbheciampgsitiohs sifeddpr thedmixteres of subtancss peeondias do itho fnyiepen  of
bi sphenol A phempko 38dYAt Batds Sl weRK BrePhrad SrddY ehdll hiRthteOBf substinddsUle Of
35 subst ances a%gordl.nqg o] flh% |nv§E't&|10n can be i sol zih d 1??ter unit 6 from
the remai ni ng S2fbidEad qlifﬁfﬁ , thg pm 1Re COMRONERnts s @‘Vé ¥ phenol still
present 1 known processes such as e.g. distillation, desorption, etc. The
recovered phenpl is taken,from uni { 50n 540 : 4
PCTI EPOL/ 03114° qRKpur ,°kfzf“5’ﬁ st Webrding To b yﬂyfezgg,% DBRE ) Pyphs isttiieg A

m xtures of swibgtdances according to the invention which are isolated after
unit 4, 5 or 6, are supplied to a container filling procedure.

A mixture of substances according to the invention (BPG 2) was isolated after
20 unit 5.

A mixture of substances according to the invention (BPG 3) was isolated after
unit 6.



5 In.the followi ng, the invention is explained by means of exanpl es 0 SEROIf
restricting tweogeoape of the invention to the exanpl es. | npChEPbRIZEBW NQ,
m xtures of substances according to the invention and their preparation
are given by way of exanple. Preparation takes place each tine in an 10
arrangenent as described in figure 1. Thejconpositions cited for the

m xt ures of substances according to the invention refer to several batches
whi ch were prepared fromeach m xture of substances. In each individual
batch, the sumof all the conponents was 100 wt.% 15 A m xture of

subst ances ac%gjﬂng to the invention (BPG 1) was isolated after wunit 4. A
m xture of su ces according to the invention (BPG 2) was isolated after
20 unit 5. A mppBRte of substancessOde®®vdiag to the invention (BPG 3) was

i sol at ed afterFPG?iut 6. WO 01/ 7475@Q) 13 28Qnkg 30 2) 01 SEP2N1  PCTI EPQJ
/03114 -11 - p- BPAS0 to 60 wt.% o p-BPALO to 20 wt.% sum of

bi sphenol%t) GBHIbeF@hﬁIml otri sphé?oqos750‘(toévw .% indanesOto 10wt . %

chromanes5 t o wfignsheft r esi dual conpeewts2) 30 to 2 w. % BPG2 p, p-BPAGO to

70w, % indanes 0to 10 wt.%
chromanes 510 15 wt.%
residual components” 3010 2 wt.%
10
BPG2
p,p-BPA 60 to 70 wt.%
o,p-BPA 5to 15 wt.%
sum of bisphenols" 65 to 75 wt.%
15 trisphenols 0to3 wt%
indanes 0to 10 wt.%
chromanes 5to 15 wt.%
residual componcntsn 30 to 2 wt.%
20 BPG3
p,p-BPA 35to 45 wt.%
o,p-BPA 10 to 20 wt.%
sum of bisphenolsl) 55to 65 wt.%
trisphenols 0to5Swt%
25 indanes 5t0 15 wt.%
chromanes 15 to 25 wt.%
residual componentsz) 30 to 2 wt.%

o p.p-BPA + 0,0-BPA
30 9 All components except phenol and bisphenols (p,p-BPA + o,p-BPA + o,0-
BPA). The residual components consist, for example, of various phenols,

higher molecular condensates, isopropenylphenols, etc.



p- BPA5 to 15wt . % sum of bi sphenols') 65 to 75 wt. % tri sphenol sOt oBwWSEP:004
i-ndanes0 to 1&owirsir omanes 5 to 15 wt. % resi dual conponeP€HEP0IAGIN40 2
wt. % BPG3 p, p-BPA35 to 45 w. % o, p- BPA1O to 20 wt. % sum of bi sphenol s1) 55
to 65 w.%trisphenolsO to 5 w.% indanesS to 15 wt_% CIromanes 15 to 25
wt . % resi dual conponents2) 30 to 2 wt.%_ppR-BPA + 0,0-BPA Al conponents
except phenol and bi sphenols (p, p- BPA + o,p-BPA + o0,0- BPA). The
resi dual conponents consist, for exanple, of various phenols, higher
mol ecul ar conflethedbBswingscpnpirsoy bxdvgred ae pravided: 1) WO 01/ 74750 - 12 In
the foll owi ng, conparison exanples are provided: 0 1 SEP 2004
PCT/ EPO1/ 03114 BP&4 was obtained in the sane way as BPGlL, but ,vmthout
removi ng aci d BRG4 was ebtainsfl in ghedsamEhwayas BPGE obiterthat rapeyingasid gy dmees

than 0.5 wt. % Af{serry vpzﬁ&‘ &%tﬁitéﬁm&wtagagg}ea%rdﬁﬁow Vhi&he pétidd af |y

had a concentratlon o) and a concentr at

resi dual Sconp&meat hapfs 2@)@ WP Gk, "‘1'%&!]1 “Htéélbfrﬁ‘ége?ﬂ CORgEnEAtigR nﬁt?s‘g}% Po the
conposi tion of5oBPGH. %/aﬁndwa Teotterftbatibn 6f ResiBRA edtpcidn OF . 8.4 oWt Vg shallial

e o 1 AR Aadobot e AR GBS os B 2R
wt . % of i ndan®PA RehB2.angssehtesidnabeongrohentsed under unsui tabl e conditions
at 80C and for 15 hours. The result was
10 BPGS5 was obtained in the same way as BPG2; the mitial mixture for rearrangement
was a mixture of 50.2 wt.% of p,p-BPA and 8.2 wt.% of indanes. Rearrangement
was performed under unsuitable conditions at 80°C and for 15 hours. The result was
increased formation of indane and decomposition of the p,p-BPA. After
rearrangement under unsuitable conditions, BPGS had a concentration of p,p-BPA of
15 42.7% and an indane content of 15.0 wt.%.

BPG6 was obtained in the same way as BPG3, but inertising conditions were not
applied. After a period of more than 5 days under ambient conditions, a clear
deterioration in colour, expressed as the iodine colour index, was produced. The
20 iodine colour index increased from 300 to more than 1,000. In addition, the

concentration of p,p-BPA decreased due to decomposition.




increased fornmation of indane and deconposition of the p, p-BPA. Aftgq cep o
rearrangenent under unsuitable conditions, BPG had a concentration of

p, p- BPA of 15 42. 7% and an i ndane content of 15.0 wt.% BPGS was obtai ned
in the sane way as BPG3 , but inertising conditions were not applied.
After a period of nore than 5 days undé3- anbi ent conditions, a clear
deterioration in colour, expressed as the iodine colour index, was
produced. The_20 i odi ne col our index increased from300 to nore than 1, 000.
In addition, ¥®EMSconcentration of p,p -BPA decreased due to deconposition
01 SEP 2004 -13 dains: 1. A process of preparing an oxygen-free m xture
-conprising, (a) separating an-adduct of bisphenol A and phenol froma

formng a opt EZW@S@&%‘??@“ ng%&?“%“%%“'“ﬁ"‘é‘%’ mother 11 quor
subst ream k) PEWE&W%@"E 3@@% e%ﬁ#%\?i&&@??ﬁef’?ee of oxygen,
thereby form ngtreamdymeansot crysiadlizatipn andfitratignsandd ni xture into a

contai ner, wherconeurseatiylformitgus motheniiquos esbstrddmt 0 75 wt. % of p, p- bi sphenol
Qr Ogu'é?s%(l_'ﬂt:h%deﬂﬁteﬁﬁaﬁaghrﬁghwﬂuofjgb%ﬁﬂarﬁp J;O i50 Mott\%bi()fsp?\g(rzlglndir yv\,herei n
the sum o:‘w@he %ersd(fe@hgﬁé@g %iywv\liefgh% g%"%‘r’g’egf’zé’ﬂ@ﬁ& ﬁregxd o, p-bi sphenol

Ais 50 to 80 w°RHh Fe®n@%e sum of the percentages by weight of p,p-
bi sphenol (# an®lasing saidmidyrelintp.apentaings secondry products totals 100 wt. %
2. The net hod ofwh@heim saitl mivtureheomprizegsy i sing diluting said mxture with

Dercont by vl g g PRaREE i gt of <ai 0 dil Ut ed mtur o,
el ﬁabr'fﬁéjmﬁn

The process of | U separatin henol from said
dewaltoeri np sai oﬁﬁgﬂé‘fi-%P ot %Gﬁd&fe;ﬂr%'%egﬂvm 8 rendering
sai d not her |i quwoepasatiestofdiaphendd, of oxygen in step (c).
wherein the sum of the percentages by weight of p,p-bisphenol A and o,p-bisphenal
A is 50 to 80 wt.% and wherein the sum of the percentages by weight of p,p-

bisphenol A and o,p-bisphenot A and the secondry products totals 100 wt.%.

2. The method of Claim 1 further comprising diluting said mixture with penol
to form a diluted mixture, said diluted mixture containing up to 90 percent
by weight of phenol, based on the weight of said diluted mixture.

3 The process of Claim 1 further comprising separating phenol from said dewatering
said mother liquor substream of step (b) pricr to rendering said
mother liquor substream free of axygen in step {c).

4. A process of preparing an oxygen-free mixture comprising:

(a)  separating an adduct of bisphenol A and phenol from a feed
stream by means of crystallization and filtration, and
concurrently forming a mother liguor substream;

(b) dewatering said mother liguor substream,

(c) cencentrating the dewatered mother liquor substream by means of
distillation,

{d) . extracting an adduct of bisphenol A and phenol from the concentrated
and dewatered mother liquor substream by means of crystallization at
a temperature of 40 to 50°C at a residence time of one to six hours;

(e) isolating the adduct of bisphenol A and phenol by means of filtration,
and concurrently forming a remaining liguid mixture;

1) rendering the remaining liquid mixture free of oxygen, thereby forming
said mixture; and

(9) placing said mixture into a container,



4. A.process of preparing an oxygen free m xture conprising: (a) 01 SEP 20
separating an adduct of bisphenol A and phenol froma feed stream by mg.am
of crystallization and filtration, and concurrently formng a nother |iquor
substream (b) dewatering said nother |iquor substrean (c) concentrating

- the dewat ered not her |iquor substream-b4 neans of distillation; (d)
extracting an adduct of bisphenol A and phenol fromthe concentrated and
dewat ered not her |iquor substream by neans of crystallization at a
tenperature of 4(vhemimsaidmixture compfisese time of one to six hours; (e)

i sol ating the ad@&do 76wtist sppetdphénaid] phenol by nmeans of filtration, and

concurrently for 15 68@5aut R SRopLbehSl A, dnfl Xt ure: (f) rendering the g
remai ni ng | i qui [&of ree of oxyge re ofming .said mxture; an
(g) placing sai d%‘é?%@%ﬁf%eogn%%*%ﬂgﬁ a"éf?ﬁ"{}"@%gwﬂﬂ WRerein said

m xture conpri sePrePAAINPI PSPRENAfof p, p- bi sphenol A, 5 to 25 wt. % of

0, p- bi sphenol A, wheeinthe sUNBOf the petcentages by daigii srsibispRendilAGhda, RbRpREHM ed
gurl ng Hle fprepaﬁria!ﬁﬁ% Bognl‘ftb}ﬁﬁ@ﬁﬁ@rleirﬁh_e\yhﬁ.r@mb ,53}&%%5@ @%@t%%?ent gges
y welight of P, BisphShd & PfHk,feE; y o an
wherein the sum ofs-lat he gner cden' ag'; g%@&%@gﬂ?@g%ndﬁr%ﬁd ?Q%g%iaéﬁ Pe‘wﬂl'é"nd

0, p- bi sphengl A 3,nd the- secondry products totals 100 wt.% 5. The process
of O ai m 4 Turt hdPePERRsSs of Flairadfurther cagppsiamseparativpband fronesaidni ng | i qui d

m xture of step (e&Nainingliguidiroixtuendistem(),irier teerenieninggheé temaiting lquigur e free
of oxygen in stepnikiuye free of oxygen in step (f).






