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15 industrial importance. BPA 1is used as a starting material for preparing various types

of polymer materials such as, for example, polyarylates, polyetherimides,
polysulfones and modified phenol/formaldehyde resins. Preferred areas of
application 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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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 0,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 during 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 substream 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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i nvention. are used as raw materials for preparing 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.e. 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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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, hydroxyphenyl 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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still present is also 25 optionally renoved fromthe nother |iquor. The
dewat er ed reaThé aireamr eamiquid aimutiter liquor) produced during solid/liquid separation
20 contains phenol, BPA, water produced 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 returned 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,
optionally after partial or complete recovery of phenol by distillation, is excluded

from the process chain as a BPA resin.
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pass song or THiS ufittié penepdBUsPeraréd hthehighertembaratuoe thah tharsaciadit exit. In this

solid/liquid separation and befare or.after t v f t

resi dual acet™ ?ng(?{}’@flp&mll’eﬁ?(feé(r)lté%r?gﬂ?l?iﬁﬁsleprefs?‘ﬁl @g{g\%},t On{a%c?%\ﬁ?eogéchcﬁyanger.
5 This unit iengenental frymoBPratmrepasation hndesoneripethat ciratlatioan seepm rasact i on
uni t. In thiSeohg eﬁ;f@%m&%'tﬁat th@ﬂfeﬁs'%l BRIGHEPA LAS: RERAGAL therein,

some of the secondar conponents fro A’ preparation and present in the
circulation streamare isonerised to give BPA, so that the overall yield

?L BPA @lént beniléﬁ]glm@'ﬁﬁéhol 144dhbe c%BéMdf) lfb;amdthdad&a?tthesr:] o filpddtidonOBE %hlﬁp%d_siaﬁt er |
e conpletion of suspensjon crystallisati of .the reaction splution an
solid/liquid %ﬁ%‘#@%ﬂ%‘rf’r}i e EF@%‘&?%’@W %@es"ﬁa/rh@“l‘#éﬂaﬁaﬁ%ﬁ? S?SF“%ech{‘tB%VSd, to
further puri fareahémrakehaifasquivdde teifurthdngurifiobtadn stagesf wheteémdhie @mnkition of
optionally a ' ' t: | 0, ¥

aehi eved. " 15 HRASE M BoidbahlVR SERTRE, e CRSheAREATRLIREEIRRNIRES ) o
from phenol , dohiayedor gani ¢ sol vents, fromwater or fromm xtures of the
conpoungs nentioned in accordance with a suspension crystallisation

procedure. The phenol present in the adduct crystals can_al sg be entirely
or partly renﬂ’x‘éd the, adderd Sryels cani eafﬂcgsgaglps\;én or ?@“’Pﬁ% ornRiengh i Ral | y
remai ni ng in §MReniBRONNES frdme oymeil at IfictRimiRturesaof tie Botapouristinettioned dnoved

by suitable d:ilcsctoi ahget iW?t?l’ a gl?s%gﬁ 1$ri1 gpyst%ilisg 1ct)r{ fa)rct}ci(eglpre.pﬁ‘ﬁcsc %Hélr{o?%resent 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 optionally 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 renoved first fromthe adduct crystals.
Preferred nethods for this are desorption of the nelt using hot |nert
gases, vacuunV8i®f#150ation 25 or a conbination of the net hd&d 0 ¥hed. In
this way, it is possible to obtain BPA wth a residual phenol
concentration of |less than 100 ppm fromthe adduct crystals. By neans of
sui tabl e reacti on managenent and optional8-+y the addition of stabilisers,

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

thermal stresses,.exper.ienced during.the, renoval of . b LSt tion
or desorpti on9fy§§“1f9§§’&f8§ﬂf‘gﬁ’6w &%St%}co%e%m@%?nlaﬁricwgaqﬁ% lorslués&;t)l‘ea%@édo\l’r‘{ltﬁ
cryst al | i sat i watef,raqneduseenealc adidor bast silt solutiord ontseitalpde pfganici sefyentseor in
solid/liquid t] and S ashd . R - |+ S; bt abl e
for prepari ngélgo yma&r_foanmsallfi g]g isai{gé %rqup léfr{\‘a{t%een?igtrlrly\;%flf (E)if @Jﬁgénl_menﬁ??%%nm‘&
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removal of pheBRfoded, & { WildBRS cahbiihdtiondhérepr, RS BPA Béing kdpebially sGitdbds forn
order to pre&gre. hlﬁyg]éﬁugl | tél mat eri al iFsSUCh as pol ycarbonates. Final
purification PREPAHE MR ARPIRBAYRIFT BRENRsi on crystal iisation fromwater or
sui tabl e organic solvents, nelt WO 01/74750 PCT/ EPO1/03114 8
crystal lisati 8” Iie?er{elaeeriqgéiﬂn%flt dr Scfl(?&)irc?sel?tr 1@%%1] Gs A% G e '{e\ﬂsflﬁama.& Sgtdron,
hP A al’, "acid o S SO ’

extraction w at'er, ‘aqueous neu r basic sa utrons or
sui t abl e or gadéveaterings emt substream ist ligkenofienofthe BioHr eliguaigpraguced | duringt age

di stillgpion. clﬁt?ﬁi%atﬁﬂﬁﬁidbﬁlﬁaﬁ&; %@?Ebc@?fdeswiﬁe!a fBr Prébhrite BikpEhBRACThishan

99.9 wt. % by p ormn urification operations, 5 nentipned, oy a

the p
sui tabl e combuPsEeasH W%E‘iabb‘f correspandspia Hiq g Wspofithe mptiags; liquer prodyeed.
pr epari ng hi gihig Lsabétie\aﬁpgﬂefejt%my @B%@fdsd%ﬁ-t{lﬁl pigssfne%r(gdw@ttam@ﬁ prefératslfy gedae
present invention js aracteris in ,after ering., & s t ream
i s taken fronfhf’ﬂgb'mt(l‘;réro 1 9CHQ8F- ﬁ? SRR s P %\%\é\@{l‘éﬁslch%rtdf% °a?°§‘8
filtration i ninveetiq cloesbsttesn mdéednéd rbpveeisapreferpbly Spbredotragts oftcil are
substre pre . 0% of 1
pr oduceg.gn Th{’%@%gtcgglggﬁ?%ggggé“é%lothérggﬁ{%ﬁég lflegsng Ctahé;ﬁle(r)m %‘l?l\%w% 1%/0& %l;dglrv?/gt er
and pr ef er abl iperteand put.afemparaipresopiopreterably, A to T807Kr. dpter eontaimerpiwbicly areof
subst ances acgREGhY niade bhStainlddy 83kl ON, the substream nentioned above is
preferably filtered, traces of acid are 15 preferably conpletely renoved
therefrom then in any case the mxture is rendered inert and put, at
t enper at ur es Ahotheepafabddy enBodimehOCthd ptesert dntaitioaris chiwacterisgdein 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-bisphenol 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



preferably nmade of stainless steel. Another preferred enbodi nent of the
present invention is characterised in that a 20 substream roduce y the
process accor¥P®y74%80t he precedi ng paragraph is isomeri sed PS/%E tht ures
of preferably 50 to 70C, in particular 60 to 70C, particularly preferably
65C, on an acid ion exchanger. |sonerisable constituents, for exanple

0, p- bi sphenol A, are thus isonerised to-@,-p-bi sphenol A. The residence
time in the isonerisation reactor is preferably 2 to 12 hours, in

particular 3 to, 25 8 hour ticula
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conpl etel y rqg&vtpg,% Hh &0, ! ﬁrBarﬁJh?zﬂ k& tﬁé]%’g(?%g/btm 1H1x>ﬁ§1’é [Bnéehtrafc@NAeigd

i nert and put énpet’at ures refera C, into containers
whi ch are prevey istsrystallispd infa pyefgrabhbels 2§i9@§ICWSmﬂlS&H6‘t’ Hb? tegrnsratied 40 to
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reamis then centrate
di stillation. Mxjugeqsde B\?Fteandﬂ%nﬁtl temperafiyes aﬁpreg?rﬁ yr%b%lci'ﬁgo
phenol cont endonddihérs whithCe preddralbly nile i efaiiile@bkteel. | ess than 70 wt. % in
particular |less than 60 wt.% The m xture concentrated in this way is
crystallised in a preferably 1 - 2 stage crystallisation at a tenperature
of 40 to 5 50Mixtutds &f swsiatesscecdording a6 the tiovahtioo upreferablye contpit additieral

bi sphengk A/ p@ﬁe%ing} %dﬂ'ﬂg&nﬁﬁt&* 08 dowi i Sn W@ﬁg@w 8b &k, %y pamcaraayl on

and takenh to cess tor preparati I sphenol
remai ning |i qﬁﬁfﬁf@hlxplﬁ@ 80 vwdP.a part thereof, optionally after furt her
concentration, wherein nore phenol is reaned, is preferably filtered in

order to prepare the xture of sulhstances accordin o.the inve t| on

traces of aci ﬁraawl@gp}r gﬂfoé’i‘sabqwerﬁ?ﬂfﬁﬁ%t %IW%"’@%TEQ%WCP?‘\'E}%W’QHF% et Ftrafn(éeﬁy

case the 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 unit 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



m xture is rendered inert and put, at tenperatures of preferably 80 to
'125C,” into containers which are preferably nade of stainless st 4

M xtures of sWHBHaHEks according to the invention preferabl fT@%frq(f/ﬁ 144
additional 15 phenol in a proportion of 0 to 90 wt.% in particular 0 to
60 Wwt.% particularly preferably O to 50 wt.% Drawing 1 shows,
schematically, a process for preparing fniktures of substances according to
t he inventi on. The drawi ng represents a preferred enbodi ment of the 20

i nvention; the, s e of e |nv nt J 1S .0

Phenol and ac‘g’t‘% %WEEE%? FH % %Il%ﬂqb“it/gﬁgla? ié Cﬁlg%&&fés oersq{,a%{g/c@g

bi sphenol A. acCiyditgalol uhsanvecmnomfwlntbtealaddmlaued(aftebumplﬂreﬁ@lr 6Aaem$11pphed\tﬂ at akes
pl ace in unit separation of the crystallised adduct takes
place by fil tcl:’ogl alnl(l)éri:ﬁllﬁﬁ%%];ow(g“’re The 25 separated adduct is taken to unit 3
in which separation and working up of the bisphenol A takes place. The

remai ni ng m)t]ﬁlQﬁe FilRMRAg, itRe h&@xﬂtﬁfrﬂé E?ﬂaﬂh&@ﬂ’yﬂiﬁahs &f dxafrplestivitioufrdstiicwifig ch
t he renoval of vvaterqgﬁﬁewaterl t ak esleg ace. A proportion of 85 to 95
|

W.%is returtiedears etmierft’roé‘ Lthﬁetxaﬁ’p ong with the supply of 2 to 6

wt.% of acetone. A mxture of substances according to the invention can be
i sol ated aft ni 0.4, Th [ r 5 9 ered
not her | quo(ral!;1 ﬁl h‘?lﬁ Wing s"PAR isega&{ §ubs?a%[cé%(a§$g'i&ﬁné to""Eehﬁe/?ﬁv@@tu&rggngﬁggﬁé in
uni t 5 A m xprepaFaodn sughgivembe svaycefosxdmple. tRseparaion; takesnplaemeashirfine in 88| at ed
after t 5. ﬂﬁge&%rars%@&ﬁ{%eﬁ‘?ﬁﬁ relfiquor in unit 5is taken to unit 6.

I n uni t t he noval of phenol and the crystallisation and isolation of
bi sphenol A/phenol adducts as solid take place by filtration. A m xture of
35 substancesTie @&hﬁd»mortsocltehefot ivee ﬁilktﬁfbsc‘(ﬁﬂsubaané‘e@a%t@ﬁlr@f foethe Ufivéntiénf r om

t he remai ni ng_ .not her tj ona aft.e en tr ||
present by kn&fH tBrsgg%rgLEaiiohf‘gu\gﬁ faéweée 8¥ep3fe§]t f?‘?“a%& 81&%){ g{‘]‘?%%"“ztﬂ& The
recover ed pheewh individakldratdhy ﬂmsumdfaﬁlthocm@ﬂlwmmm%ml/ 03114 -10
unit 1, ;along with the supply of 2 to 6 wt.% of acetone. The m xtures of
substances according to the invention which are isolated after unit
or 6, are supfl metureoof subsizices aetording (tp e praeian (8P C‘sl)ﬂV%Shléole%fwrng
t he inventionylipgexpl ai ned by nmeans of exanples w thout restricting the
scope of the invention to the exanples. In the follow ng, m xtures of
substances according to the invention and their

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.



preparation are given by way of exanple. Preparation takes place each tine
im an 10 arrangenent as described in figure 1. The conpositions cited for
the m xtures WP I8P ances according to the invention ref &CHEFOLAYLS 5

bat ches which were prepared fromeach m xture of substances. In each

i ndi vi dual batch, the sumof all the conponents was 100 wt.% 15 A m xture
of substances according to the inventionl{BPG 1) was isolated after wunit
4. A mxture of substances according to the invention (BPG 2) was isol ated
after 20 unit 5. A m xture of substances according to the invention (BPG
3) was isolated after wunit 6. WO 01/74750 -11 5 10 15 30 2) PCT/ EPO1/ 03114
BPGL p, p- BPASBPGD 60 wt. % o, p- BPA1O to 20 wt. % sum of bi sphenol s'65 to 75
wt. % trisphenol 5wt . % i ndanesO 8 chromanes5 to 15 w. % resi dual
conponent s2) %P'é@; . % BP& p, p- BP%%B’ ého!'5§m.%o, p-BPA5 to 15 wi. % sum of
bi sphenol s' 650,pBP# Wt . % t ri sphentd RGBWe. %

5 sum of bisphenols" 65 to 75 wt.%
trisphenols 0to 5 wt%
indanes 0to 10 wt.%
chromanes 5to 15 wt%
residual components® 30to 2 wt.%

10
BPG2
p,p-BPA 60 to 70 wt.%
o,p-BPA 5to 15 wt.%
sum of bisphenols” 65to 75 wt.%
15 trisphenols 0to3 wt.%
indanes 0 to 10 wt.%
chromanes 5to 15 wt.%
residual components? 30to 2 wt.%
20 BPG3
p,p-BPA 35 to 45 wt.%
o,p-BPA 10 to 20 wt.%
sum of bisphenols" 55 to 65 wt.%
trisphenols 0to S wt.%
25 indanes 5to 15 wt.%
chromanes 15 to 25 wt.%
residual components® 30to 2 wt.%

- pp-BPA+ 0,0-BPA
30 ) 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.



i ndanesOt o 10wt . % chromanes5 to 15 wt. % resi dual conponents 2)30to2wt . %
BPG3 'p, p-BPA35 to 45 wt. % o0, p- BPA10 to 20 w. % sum of bisp ' to 65
W . % tri sphendPITH5M . % i ndanes5 to 15 wt. % chr omanes15 tg’%ﬁbj"m’@i‘

resi dual conponent s2) 30t 02wt . % p, p- BPA + 0, 0- BPA All conponents except
phenol and bi sphenols (p, p-BPA + o, p-BPA + 0,0- BPA). The residual
conponents consist, for exanple, of variblus phenols, higher nolecular
condensat es, isopropenyl phenols, etc. r) WO 01/ 74750 PCT/ EPO1/ 03114 -12 In
the follown 0 ri.son exanpl es_ar ovi ;. BP&4 was obtained in the
sane way as %Eéﬁ? Vi CREBE T8 \e}ﬁ%qlggesggqrgogl?g?'r aces of acid. The water
content of BP&X was greater than 0.5 wt.% After a period of 5 nore than 5

days, BPGA whsHyivhistdb®ihed 1hafle 3arho NSk IHHG B bubivitholt BROVRIg ackDeortrides % and
a concentration of resi &ual conponents of 29.4 \{K/@Pt@é haq/ gcorrpose Af ter
: B, P

deconposi t i oref adih Hisnpyaisr creirnios! BPEA Wassewater thip, 44 ot eRBREHAG 052 2
NPT o s i o i i cpatipmisena s At
p, p- BPA and g;@ wt-8 Gind; ﬁd&?f&gtr%g’é‘r PEntsEidEpl cofRgn Srfogir)%é'é Wﬁt?&r had
unsui t abl e codedbmiposesl. AtfteBdézoamubsition, ths coopositiofl € BPERluvas 4% wtidhof ppsed
formati on of } ﬂ%’ﬂﬁ3 Q%%cowgsg@?tl h(glﬁpgr{en{she p, p- BPA. After rearrangenent

under unsuit able “condit1 ons, concentration of p,p-BPA of 15
42. 7% and an indane content of 15.0 w.% BPG6 was obtained in the same way

as BPG3pbut BpEstiazidhehineidithe ai8e Way s BPG2; the initial 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.



applied. After a period of nore than 5 days under anbient conditions, a
‘'clear deterioration in colour, expressed as the iodine colour index, was
produced. TheW9@174& ne col our index increased from 300 t o BSOAPOLAINA 1 000.
In addition, the concentration of p,p-BPA decreased due to deconposition.
WO 01/ 74750 PCT/ EPOL/ 03114 - 13 dCdains 1. A m xture of substances
containing 5 10 152. 203. 4. 25 5. 306.-BbY. 35 to 75 w. % of p, p-bi sphenol
A and 5 to 25 wt.% of o, p-bisphenol A and 20 to 50 wt.% of secondary
products which are produced during the preparation of bisphenol A wherein
t he sum of tr@-@#ﬂéportions by wei ght of p, p-bisphenol A and o, p-bi sphenol
Ais 50 to 80 wt.% and wherein the sum of the proportions by weight of

p, p- bi sphenol1 A ang rﬁg&r@h?%@ﬁﬁées@gﬂﬁ%iﬁ%e secondary products is 100
S

w.% A mxture of 'su ances according to daim1l, wherein the secondary
products are isoners of p,p-BPA chromanes, indanes, phenols, higher

condensages of the3§gd,b73_-,t@f]%e(qlmamsb%qmﬁad ot her conpounds the structure

of which is not gi ven%g'nn 9et il .Aarq?iture of substances according to one

of aims 1 or 2, WA ZhWhVE OREGIPEFI A1 90 wt . % of phenol, with respect

to the total wei ghto ab shewt.¥s sf seeondhasn pprdadiscedlich are produced during the
preparation of bisphenol A,

10 wherein the sum of the proportions by weight of p,p-bisphenol A and
o,p-bisphenol A is 50 to 80 wt.% and wherein the sum of the proportions by
weight of p,p-bisphenol A and o,p-bisphenol A and the secondary products is
100 wt.%.

15 2. A mixture of substances according to Claim 1, wherein the secondary
products are isomers of p,p-BPA, chromanes, indanes, phenols, higher
condensates of the substances mentioned, and other compounds the structure
of which is not given in detail.

20 3. A mixture of substances according to one of Claims 1 or 2, which also
contains 0 to 90 wt.% of phenol, with respect to the total weight of the
mixture then produced.

4, Use of the mixture of substances according to one of Claims 1 to 3 to prepare
25 polymer materials.
5. Use of the mixture of substances according to one of Claims 1 to 3 to prepare

phenol resins, epoxide resins or formaldehyde resins.

30 6. A process for preparing the mixture of substances according to one of Claims
1 to 3, wherein in the process for preparing bisphenol A a substream is taken
from the mother liquor produced during crystallisation and filtration, after
dewatering, and this is rendered inert and then put into containers.

35 7. A process for preparing the mixture of substances according to one of Claims
1 to 3, wherein in the process for preparing bisphenol A a substream is taken
from the mother liquor produced during crystallisation and filtration, after



Use of the m xture of substances according to one of Claims 1 to 3 to
‘prepare polyner materials. Use of the mixture of substances_accor dlpg
one of C ai "EN@0U@#™0t o0 prepare phenol resins, epoxide redCRErgHo3ll

f ormal dehyde resins. A process for preparing the m xture of substances
according to one of Cains 1 to 3, wherein in the process for preparing
bi sphenol A a substreamis taken fromihe-nother |iquor produced during
crystallisation and filtration, after dewatering, and this is rendered

i t dth t t. f
SUbst ances. accor didRY A Gingn gy e cpiteRaEE b3 difflaRRrFin SfuEOE oI P P
preparing bi sphenoh pheaolsaddsttrieariraged &kmmhlsfb)owsthlélsatmnh%ra ﬂelrmemturploﬁduced
during crystallisaj %“@(ﬁﬂdw th alrb& érfEQ’t ﬁ&@f toVPhﬁﬂJa aﬂ&ﬁé)lsggédﬁf’}pﬁftﬁﬁéﬁ -14

5 dewatering, this 1S €n concentrate disti tron, a crystallised

bi sphenol A phenoindadtusempigingx tiguict éfuxﬁuf"orﬁ trRndergsl, ipgrj and| feaapyloMiar a
tenperatyre of A0 dnphinds With a residence tine of | to 6 hours and is
isolated by filtration and the remaining liquid mxture is rendered inert
and then put into containers.



