PROCESS FOR RECOVERI NG Bl SPHENOLS Fi el d of the Invention This i nvm\&ﬁ'ﬂpog
relates to a novel nmethod for recovering substantially pure p, p-h a% ol s-
More particularly, the invention is 5 directed to the recovery Z[ QB,Q’
p, p- bi sphenol s |ike 2,2-bis(4- hydroxyphenyl)propane (BPA) by subjecting a

m xture conprising the sanme to a nethod that does not require, anong other

t hi ngs, adduct crystallizations and the generation of reaction recycle
streans. 10 Background of the Invention Polycarbonates are a well known
class of high inpact resistant thernoplastic resins characterized by

optical clarity, high ductility as well gs ot her advant ageous properties. ,
They are 15 frequently enpl oyed as | enSes and wi ndows as a result of their

transparency. Bi sphenol A p a s I hant commercially
avail abl e resin of this typéwﬁe%%i h‘g}%ﬁﬁéé’%&gfﬂ]& transition
tenperature of about [err] and is BYSPHENOWLS 2, 2- bi s(4-

hydr oxyphenyl ) pr opane. 20 - The 2, 2-bi s(4-hydroxyphenyl ) propane,
for exanple, are conmercially available and typically prepared from phenols

and acet one byF@thqsﬂppilﬁO?ﬁ%hoy pronoters and catal ysts conpri sing

hydrochloric acid or catalysts conprising sulfonated ion exchange resins.
Such net hods characteristically require 25 cunbersone, costly and

potentially hazardous progfs frivantish 8ftddtc’a A8el Metifs iR rebbferiify | M ed

bi sphenol . It is, of i.ncreasi ng}/bnt er est k/ﬁg recoveir P, P1 hi saryl o] s” by

met hods t hat  dSuhiantiglly PHee Rerbisad/igleoMare ipagticiant therlavertamia

i nvention, §hediboted to thediecovégdoft mpbisphatiolstikda-biw(4+ ecoveri ng
hydroxyphenyl)propane (BPA) by subjecting a mixture comprising the
same to a method that does not require, among other things, adduct
crystallizations and the generation of reaction recycle streams.

10 Background of the invention

Polycarbonates are a well known class of high impact
resistant thermoplastic resins characterized by optical clarity, high
ductility as well as other advantageous properties. They are

15 frequently employed as lenses and windows as a result of their
transparency. Bisphenol A polycarbonate is the predominant
'commercially available resin of this type. It ordinarily has a glass
transition temperature of about 150°C and is derived from 2,2-bis(4-
hydroxyphenyl)propane. . :

20 The 2,2-bis(4-hydroxyphenyl)propane, for example, are
commercially available and typically prepared from phenols and
acetone by methods which employ promoters and catalysts
comprising hydrochloric acid or catalysts comprising sulfonated ion
exchange resins. Such methods characteristically require

25 cumbersome, costly and potentially hazardous processing steps in
order to recover the desired bisphenol. -

it is of increasing interest to recover p,p-bisarylols by
methods that do not require adverse processing steps. The instant
invention, therefore, is directed to a novel method for recovering

30 substantially pure p,p-bisarylols that does not require, among other



-

30 substantially pure p, p-bisarylols that does not require, anong ot her
-2- things, adduct crystallizations and the generation of reaction recycle
streans. DESCRI PTION OF THE PRIOR ART 5 Efforts have been di scl osed for
preparing BPA nononers. In U S. Patent 3,394,089, BPA nononers are prepared
from a ketone and phenol in the presence of a strong-acid cation- exchange
resin. 10 . O her efforts for preparing BPA nononers have been
di scl osed. In the Encycl opedi a of -Chem cal Processing and Design Vol. 4,
pages 407-430 (1977), the preparation of BPA is described. SUMVARY OF THE

I NVENTI ON 15 The instant invention is dirgcted to a nmethod for recovering
substantially pure p,p-bisarylols conprising the steps of: (a) vacuum

distilling a mxture LSi NG R.p-hisarylols to. e,a . distil]late and
Fesi due: and 2dhings: 8808 &sHihiBng Y thereher@idt 3L Kool etiele
crystallizatiorstteams®t ain the substantially pure p,p-bisarylol. In the

I nstant invention, it has been unexpectedly discovered that substantially

pure p,p-bisarylols may be recovered from m xtures conprising the sane in
the absence of RESERIEHON, Qf THE,RRIGR ART wi t hout the generation of

reaction rebycle streans.
~ Efforts have been disclosed for preparing BPA

monomers. In U.S. Patent 3,394,089, BPA monomers are prepared
from a ketone and phenol in the presence of a strong-acid cation-
exchange resin.

10 Other efforts for preparing BPA monomers have been
disclosed. In the Encyclopedia of Chemical Processing and Design
Vol. 4, pages 407-430 (1977), the preparation of BPA is described.

- SUMMARY OF THE INVENTION
15

The instant invention is directed to a method for
recovering substantially pure p,p-bisarylols comprising the steps of: .

(a) vacuum distilling a mixture comprising p,p-bisarylols
to produce a distillate and residue; and

20 - (b) subjecting the residue to melt crystallization to obtain
the substantially pure p,p-bisarylol. '

In the instant invention, it has been unexpectedly
discovered that substantially pure p,p-bisarylols may be recovered
from mixtures comprising the same in the absence of adduct

25 crystallizations and without the generation of reaction recycle streams.
Substantially pure is defined herein as at least about 90% pure and
preferably at least about 95% pure and most preferably at least about
99% pure. Reaction recycle stream is defined herein to mean a
stream comprising impurities fed back to further react in the process

30 which is the source of the mixture comprising the p,p-bisarylols.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

There is essentially no limitation with respect to the type
35 of p,p-bisarylols recovered in this invention. Often, they are
represented by the formula



Substantially pure is defined herein as at |east about 90% pure and
preferably at |east about 95% pure and nost preferably at |east about 99%
pure. Reaction recycle streamis defined herein to nmean a stream conprising
impurities fed back to further react in the process 30 which is the source
of the m xture conprising the p,p-bisarylols. DETAILED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS There is essentially no linmitation with respect to
the type 35 of pp-bisarylols recovered in this invention. Oten, they are
represented by the formula -3 - [err] wherein [err] and [-err] are each

i ndependently a dival ent substituted or ynsubstituted aromatic radi cal and

Y is a bridging radical such as a 5 hydfocarbon radical and particularly a

saturated radical such as nethylene, cyclo | et hyl ene,
2-[2. 2. 1] - bi cycl oheptyl net hyl ene, %@WY‘%E‘E‘&'&W opyl i dene, neopentyli dene,

gycloher:idene, cnyoPentadecylidene, cycl ododecyl i dene or adamantyli dene,
Wherei n each FVheraindamIaR 497 SAGTLdepanisn. AdiyEnts dbrtfitedh i
group. The val yesdbstitited arématic Fadichl ad iYalsi o/ bridgingl radidal syckoesnpl es of the
B S L B ERTS i A R RLFaB St ohi s
2, 2- bi s( 3, 5- di inetmpere hyybiohexyiraethyleme (2:[22. 1]-bicycloheptylmethylene,
' ethylene, isopropylidene, neopentylidene, cyclohexlidene,
cyclopentadecylidene, cyclododecylidene or-adamantylidene,
especially a gem-alkylene (alkylidene) radical and most often G(R)2
10 wherein each R is independently a C1-5 alkyl and preferably a methyl
group. The value for tis O or 1. '

lllustrative non-limiting examples of the p,p-bisarylols
represented by the formula above include:
15 2,2-bis(4-hydroxyphenyl)propane (bisphenol A);
: 2,2-bis(3,5-dibromo-4-hydroxyphenyl)propane;

2,2-bis(3,5-dimethyl-4-hydroxyphenyl)propane;
1,1 -bis(4-hydroxyphenyl)cyclohexane;
1,1-bis(3,5-dimethyl-4-hydroxyphenyl)cyclohexane;

20 1,1-bis(4-hydroxyphenyl)decane;

' 1,4-bis(4-hydroxyphenyl)propane;
1,1-bis(4-hydroxyphenyl)cyclododecane;
1,1-bis(3,5-dimethyl-4-hydroxyphenyl)cyclododecane;
4,4-dihydroxydiphenyl ether;

25 | 4,4-thiodiphenol;
4,4-dihydroxy-3,3-dichlorodiphenyl ether; and
* 4,4-dihydroxy-3,3-dihydroxydiphenyl ether
9,9-bis-(4-hydroxyphenyl)fluorene

There is essentially no limitation with respect to the
30 origin of the mixtures comprising the p,p-bisarylols which are
recovered in this invention. The only proviso regarding the mixtures is
that they are preferably generated from processes that are generally
employed to make the p,p-bisarylols. which are to be recovered in
substantially pure form via this invention.



2,2+ bi s(3, 5-di net hyl - 4- hydr oxyphenyl ) propane; 1,1

-bIS(4 hydr oxyphenyl ) cycl ohexane; 1,1

- bi s(3, 5-di et hyl - 4- hydr oxyphenyl ) cycl ohexane; 20 1,1

- bi s(4- hydroxyphenyl ) decane; 1 ,4-bis(4-hydroxyphenyl)propane; 1,1

-bi s(4- hydroxyphenyl)cyclododecane 1,1 _

- bi s( 3, 5-di net hyl - hydroxyphenyl)cyclododecane; 4, 4- di hydr oxydi phenyl

et her; 25 4, 4-t hi odi phenol ; 4, 4-di hydr oxy- 3, 3-dich|orodipheny|
et her; and 4, 4-di hydr oxy- 3, 3- dlhydroxydlphenyl et her

9, 9-bi s-(4- hydroxyphenyl)fluorene Theredrs essentially no I|n1tat|on W th
respect to the 30 origin of the m xtures conprising the p,p-bisarylols
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resin catalysts like sulfonated polystyrene. Often, when preparing the
p.p-bisarylols to be recovered in this invention, no more than about 35
" moles and preferably no more than about 25 moles and most

10 preferably no more than about 15 moles of arylol are employed for -

every mole of ketone.
A more detailed description for the preparation of BPA
utilizing 3-mercaptopropionic acid may be found in U.S. Patent
- 2468982, the disclosure of which is incorporated herein by reference.
15 : Additionally, it is within the scope of the instant invention
~ to employ mixtures comprising p,p-bisarylols that have been prepared
via methods which add any of the conventional bulk promoters
effective in acid catalyzed condensations. Such bulk promoters
include methy! or ethyl mercaptans and they too may be added along
20  with the arylols and ketones fed to the reactors comprising the acidic
ion exchange resin catalysts.
In a preferred embodiment of this invention, it is -
desirable to utilize a mixture which has been generated from a
process that first treats the acidic ion exchange resin catalysts with a

25 sulfur-comprising promoter prior to the addition of any arylols or
ketones to the reactor. In such a case, the sulfur comprising promoter
is an attached promoter which is defined herein to mean that the
promoter is either covalentally or ionically linked/bonded to the acid
ion exchange resin catalyst. _

30 There is essentially no fimitation with respect what
sulfur- comprising promoters are attached to the acidic ion exchange
resin catalysts ‘other than that subsequent to attachment, a mercaptan
is available to promote the reaction. Often, the promoter is attached to
the resin via, for instance, an ammonium sulfonate linkage or a
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to the acidic ion exchange resin catalysts, the catalyst is often referred

to as being partially neutralized. When partially neutralized, often no
more than about 50% and preferably no more than about 20% of all
acid groups on the acidic ion exchange resin catalysts are
neutralized. _

In the most preférred embodiment of this invention, the
mixtures comprising the p,p-bisarylols to be recovered in substantially
pure form are prepared from methods which utilize the gatalysts with
attached promoters as described above as well as staged ketone
additions. .

Such staged ketone additions are defined herein to
mean that when the aryols and ketones are fed to the reactor(s)
comprising the catalyst with attached promoters, no more than about’
50% and preferably no more than about 30% and most preferably no
more than about 10% of the total moles of ketone employed are fed to
the reactor at the start of the condensation reaction, and up to about
65% of all moles of ketone employed are fed to the reactor(s) after the
condensation reaction reaches no more than about 70% completion.
Any remaining ketone is added thereatfter.

. There is no particular limitation with respect to what form
the mixtures comprising the p,p-bisarylols are in prior to performing
the steps described in (a) and (b). Said mixtures comprising the p,p-
bisarylols may therefore be solids, melts or solutions.



5 sulfonam de |linkage. Illustrative exanples of the sulfur-conprising
pronot ers which may be enpl oyed include [err] am noal kanet hiols; especially
2-am noet hanet hiol. The ‘treatnent of the acid ion exchange resin catal ysts
5 nmay be carried out by adding pronoter to an aqueous slurry of the resin
catal yst and thereby attaching the pronoter to the catalyst. A nore.
detailed description of the treatnent of the catalyst may be found in U S
Pat ent 3, 394,089, the disclosure of which is incorporated herein by
reference. 10 Subsequent to attaching the sulfur conprising
pronoter to the acidic ion exchange res[g_catalysts, the catalyst is often
referred to as being partially neutralized. Wien partially neutrali zed,

. 0, 0
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neutralized. | stepsedesssibedrinfa) ard (ErfudtiemecmpoisetdpBRAvehromams t he
pure form are s A ASRydion 3 XMyl BHOF HeRZBI R W PRI 11 1Y
attached pronofidBst-ginygsed.2 detiimatby2ds1 -henropyrat2iybrphendlrando
nen' 1 he sy RO I AL R T A,
catal yst with Edthsy rstesaly copsist essentiglly 45 P R %f’\eferabl y no
nmor e t han abouthififanrs likeos(3,a+difigdrokR 4,4 trimethyl-2H-1-benzopyran-2-yl)-
phenol and 4-(3,4-dihydro-2,2,4-trimethyl-2H-1-benzopyran-2-yl)-
phenol and trisarylols like 2,4-bis[1-(4-hydroxyphenyl)-1-methylethyl}-
10 phenol. '
| When conducting the instant invention, the mixtures
comprising the p,p-bisarylols are first fed to a set-up/apparatus which
is capable of enabling the mixture comprising the p,p-bisarylols to be
distilled to produce a residue enriched in p,p-bisarylols. Such a set-
15 up/apparatus is not limited and it is often one which comprises a
vacuum source, heat source, distillation flask and a condenser.
There is essentially no limitation with respect to the
temperature at which the distiliation takes place other than that the
- temperature is not one which causes disintergration of the p,p-
20 bisarylols and is not greater than the boiling point of the p,p-bisarylols
at the pressure the distillation takes place. The pressure at which the
distillation takes place is often no more than about 300 torr and
preferably no more than about 100 torr and most preferably no more
‘than about 10 torr. '
25 Subsequent to the distillation step, the resulting residue
comprising p,p-bisarylols is melt crystallized. Any apparatus capable
of removing impurities from a melt of the residue may be employed.
Often, the melt crystallization is achieved via a zone melting or zone
refining apparatus. Such an apparatus often comprises a means for
- 30 freezing and melting the residue. The melting and freezing
temperatures at which the residue is subjected to are those which
allow for substantially pure p,p-bisarylols to crystallize and impurities
~ to collect in the resulting molten phase. An illustrative example of such
an apparatus may be found in Modem Methods of Chemical Analysis



25 nore than about 10% of the total noles of ketone enployed are fed to’
the reactor at the start of the condensation reaction, and up to about 65%
of all noles of ketone enployed are fed to the reactor(s) after the
condensation reaction reaches no nore than about 70% conpl eti on. Any
remai ni ng ketone is added thereafter. 30 There is no _
particular limtation with respect to what formthe m xtures conprising the
p, p-bisarylols are in prior to perfornmng the steps described in (a) and
(b). Said mxtures conprising the p,p- bisarylols may therefore be solids,
melts or sol utions. Typically, the niztures in this invention subject to
the steps described in (a) and (b) furthér conprise o, p-BPA, chronmans |ike

di hyd 4- hyl - 2H 1- 2- h I d,
4 (3. 4-di hydr o/ PO 0RGRTINA. ez e Y o %r%coﬁqf%%?ﬁd BeFein by
trisarylols |ikefefenbebi s[ 1- (4- hydr oxyphenyl ) - 1- et hyl et hyl ] - phenol .
ke 4 (3, 4 di hydr o2, 4 TNETDIGVREOGHA8 s bryiaPa o Bihetuliseats S
4- (3, 4-di hydr oandiaqlhta.temhpde@tarld:mntMmtam-awe)nuthaﬂqmroaudts .
Lrisarylol %11 bbtaindd e be conhifie@ i BERYIAHATRESHH; éylrlcm&.ng phenol .

When conducting the i tant venti on m Xtures ¢ risin
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enabl i ng t he nmspéctrescopyrand kgy téshniques)i saryl ol s to be distilled to
produce a resi due enriched in p,p-bisarylols. Such a set- 15 up/ appar at us
Is not limted and it is often one which conprises a vacuum source, heat
source, distil Extamplél ask and a condenser.

10 An attached promoter sulfonated polystyrene resin
catalyst was prepared by mechanically stirring for about 4 hours and
under a nitrogen over pressure 7.5 parts of (1.75% aqueous)
aminoethanethiol hydrochloride and 1 part sulfonated polystyrene
resin (Amberlite®131). The resulting attached promoter catalyst

15  (approximately 20% of the sulfonic acid groups on the resin _
neutralized) was washed copiously with water and vacuum dried
overnight at a temperature of about 80° C, pressure about 20 torr.

A reaction vessel equipped with a pump, reactant
reservoir, heated reactant column with capacity for staged ketone

20 additions and glass column having approximately 10g of the attached
promoter catalyst was charged with a 36:1 mole ratio feed of phenol to
acetone. The feed moved in the direction from reactant reservoir to
heated reactant column to glass column. The glass column ( with
upward flow capability) was maintained at about 70°C. As the reaction

25 proceeded, acetone was added in two staged additions separated by
‘the removal (distillation) of H20 until the H2O content of the residue
was about 1000-1500 'ppm. After the additional acetone additions, the
final phenol to acetone mole ratio was 12:1.

A similar resulting mixture comprising p,p-BPA (about

30 95%), o,p-BPA (about 3.5%) and chromans (about 0.30%) was
distilled via vacuum distillation [pressure 4.5 torr (bottom), 2.7 torr
(top), temperature 230°C (bottom), 210°C (top)] to remove phenol,
o,p-BPA and chromans. The resulting residue (p,p-BPA enriched)
was fed to a zone refining apparatus for melt crystallization The



There is essentially no limtation with respect to the tenperature at which
the distillation takes place other than that the tenperature is not one

whi ch causes disintergration of the p,p- 20 bi sarylols and is not greater
than the boiling point of the p,p-bisarylols at the pressure the
distillation takes place. The pressure at which the distillation takes

pl ace is often no nore than about 300 torr and preferably no nore than
about 100 torr and nost preferably no nore than about 10 torr. 25
Subsequent to the distillation step, the resulting residue conprising
p,p-bisarylols is nelt crystallized. Any apparatus capable of renoving
impurities froma nelt of the residue naB be enpl oyed. Often, the nelt
crystallization is achieved via a zone nelting or zone refining apparatus.
Such an apparatus often conprises a neans for 30 freezing and nelting the
residue. The nmelting and freezing tenperatures at which the residue is -
subjected to are those which allow for substantially pure p,p-bisarylols to
crystal | i ze andepwiingifinabpraduct.op.peBRAiwas Q@Qt%fsiﬁ'laﬂlsﬁgg%w@n phase. An

ICL LtrJnsE ;ﬁt i vel e??ﬂ'@hﬁn fthmauaaaaﬁaw pwes chsoulaltbg?gggweuigmﬁﬁlt EﬁdeOf
i ncor por at eg h elﬁ‘cﬁffraédéﬁcgﬁ%@&%mp@lqufﬁxvﬁéo'g&lg‘ﬁﬁ%‘q rain Qi ded to

further |IIustnaaen@mde@ﬁWebhéaMB t he under st andi ng of the |nstant
invention. Al products 5 obtained may be confirmed via conventional

t echni ques including proton and carbon-13 magneti c resonance spectroscopy,
i nfrared



speciroscopy and x-ray techni ques. Exanple 10 An attached
pronoter sul fonated pol ystyrene resin catal yst was prepared by nmechanically
stirring for about 4 hours and under a nitrogen over pressure 7.5 parts of
(1. 75% aqueous) am noet hanet hi ol hydrochl oride and 1 part sul fonated

pol ystyrene resin (Anberlite[err] 131). The resulting attached pronoter
catalyst 15 (approximtely 20% of the sulfonic acid groups on the resin
neutrali zed) was washed copiously with water and vacuum dri ed overni ght at
a tenperature of about [err], pressure about 20 torr. A reaction vessel

equi pped with a punp, reactant reserv0|r heat ed reactar reactant cofumrwi th

capacity for staged ketone 20 addi tions and gl
approximately 10g of the attached pronoter cat aﬁml"mmw ﬁ! m ith a 36:1
nole ratio feed of phenol to acetone. The feed noved IR ction from
reactant reservoir to heMWhat isedaiteed iscol uim to gl ass col um. The gl ass

colum ( with upward flow capability) was nmaintai ned at about [err]. As the
reaction 25 proceeded, acetone was added in two staged additions separated

by the renoval (distillation) of [err] until the [err] content of the
residue was about 1000- 1500\ pifihod\dréecbér ssétanedllyapeioqnp. addi ti ons,
the final phenol to acetone m)leﬁ fL m reg lting

mi xture conpri SisaiYiel bk e Mcwgﬂ Izg3ions witgoubthe, 4
chromans (ahouigeheratin Mﬁféaétlshlréby&ﬂe streanas said mhethiod tompeise$ thessure 4.5
torr (bottom, 2.7 torr (top), tenperature [err] (bottom), [err] (top)] to

renove phenol S R’? PA and chromans. The resulting residue (p, p-BPA
enriched) was fed to a zdapvac@umi digtllhlpg)arlatmsfef@Qmﬁﬁ‘-ﬁlﬂgcﬂypshl%afvld&t|on The

to produce a distillate and residue; and
(b) subjecting the residue to melt crystallization to obtain -
10 the substantially pure p,p-bisarylols.

2. A method in accordance with claim 1 wherein said
p.p-bisarylols have the formula
. HO-A1-Yt-A2-OH
5 and Al and A2 are each independently a divalent substituted or
unsubstituted aromatic radical, ¥ is a bridging radical and tis 0 or 1.

3. A method in accordance with claim 2 wherein said
p.p-bisarylols are 2,2-bis(4-hydroxyphenyl)propane. '

4. A method in accordance with claim 1 wherein said
substantially pure p,p-bisarylols are at least about 80% pure.

5. A method in accordance with claim 1 wherein said
substantially pure p,p-bisarylols are at least about 99% pure.

6. A method in accordance with claim 1 wherein said
mixture comprising p,p-bisarylols is generated from a process
employed to make said p,p-bisarylols.

7. A method in accordance with claim 6 wherein said
process employed to make said p,p-bi_sarylols is a condengation



-8 - resultlng final product, p p- BPA was greater than 99.9% pure,

i'ndi cating that a substantially pure product could be obtained in the 5
absence of adduct crystallizations and w thout the generatlon of reaction
recycl e streans. What is clainmed is: 1. A method

substantially pure p,p- bisarylols in the absence of
crystallizations and wthout the 5 generation of re M

streans, said nethod conprises the steps of: (a) vacuum

wa"I

m xture conprising p,p-bisarylols to produce a distillate and residue; and
(b) subjecting the residue to nelt crystallization to obtain 10 the
substantially pure p,p-bisarylols. 2. A YRt hod i n accordance with claimi1
wherein said p, p-bisarylols have the fornmula [err] and %err] and [err]
are each mdep&&t&lpﬂl@etween\m @wdolaj&aukemr@jlrbﬁhem@aﬁ@@ﬁ pliged aromatic

.radical, Ygs mgré?ﬁb@g'ama AR Bk |cfr‘f‘éxéhdn'§;eq'e%in dataRst.A method in accordance

wth cIa|m2 erein salrd p,p-bisarylols are
2, 2- bi s(4-hydroxyphenyl ) propane. 4. A nethod in accordance with claim1l
wher ei n sai d substanti al Igy Aoethgd i+ Accordahed withralaim 7/ vwlaereirabaidt 90% pur e.

acidic ion resin catalyst is sulfonated polystyrene.

9. A method in accordance with claim 7 wherein said
promoter is a bulk additive which is 3-mercaptopropionic acid.

10. A method in accordance with claim 7 wherein said
promoter is an attached promoter and bonded to said sulfonated
polystyrene to neutralize acidic groups present thereon.

11. A method in accordance with claim 10 wherein no
more than about 50% of all acidic groups on the sulfonated
polystyrene are neutralized.

" 12. A method in accordance with claim 10 wherein said
attached promoter is a C1-4 aminoalkanethiol.

13. A method in accordance with claim 12 wherein said
C1-4 aminoalkanethiol is 2-aminoethanethiol.

14. A method in accordance with claim 7 wherein said
arylol is phenol and said ketone is acetone.

15. A method in accordance with claim 1 wherein said
mixture comprising p,p-bisarylols further comprises 0,p-BPA,
chromans and trisarylols.

16. A method in accordance with claim 1 wherein the
vacuum distilling occurs at a pressure of no more than about 300 torr.



5. A nmethod in accordance with claim1 wherein said substantially pure

P, p-bisarylols are at |east about 99% pure. 6. A nethod in accordance wth
claim1l wherein said mxture conprising p,p-bisarylols is generated froma
process enployed to nake said p,p-bisarylols. 7. A nethod in accordance

with claim6 wherein said process enployed to nalte—s—&l—d—p—p—bLsaLyLols is a

condensati on -10- reaction between an aryl ol tone in the
presence of a 5 pronoter ‘and an acidic ion exch ’ , ﬂl'"&
met hod in accordance with claim7 wherein said aci t al yst | S

sul fonat ed pol ystyrene. 9. A method in accordance with cI a| wherei n said
pronoter is a bulk additive which is 3- nielr taptopropionic acid. "10. A nethod
in accordance with claim7 wherein said pronoter is an_ attached pronoter

and bonded to said sul f ot éd“ﬁm%!‘y#@%d@@%\éﬂlhr%m‘zéVﬂ?ﬁrﬁlr’cs@ﬁoups
present ther eojgcddm distiid'86ciirs AAGCHiedanfoimd matbahah kbouheoabi. no nore

t han about 50% of all acidic groups on the sul fonated pol ystyrene are -
neutralized. 12. A method in accordance with claim 10 wherein said attached
pronmoter is a [err] am nd8l hamethodin ad®rdancewithctlaim doeteréimsaidn t h cl ai m
12 wherein sai %élﬁ&@%}i | m %ﬂl |§%Bmgglklaéé via 8PoR85hBRRGIH Ane 14- A nethod

i n accordance n wherern
refining apparatus.
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arylol is phenol and said ketone is acetone. 15. A net hod i n accordance
with claim1 wherein said mxture conprising p,p-bisarylols further
conprises o0, p-BPA, chromans and trisarylols. 16. A method in accordance

with claiml wherein the vacuumdistilling occurs at a pressure of no nore
t han about 300 torr. - 11 - 17. A nethod in accordance with claim1
wherein said vacuumdistilling occurs at a pressure of no nore than about

10 torr. 18. A nethod in accordance with claim1 wherein said nelt
crystallization is acconplished via a zone nelting or zone refining
apparatus. 5 -12.

PROCESS FOR RECOVERING BISPHENOLS

ABSTRACT
A method for recovering substantially pure p,p-bisarylols
5"  from a mixture comprising the same by subjecting the mixture to
vacuum distillation and melt crystallization in the absence of an
adduct crystallization and the generation of a reaction recycle stream.




