TREATMENT OF BI SPHENOL- A RESI DUE STREAMS FI ELD [ 0001]
The present invention relates to treatnent of
whi@phesed - A resi due streans. BACKGROUND [ 0002PCT/US2009/035949
Bi sphenol - A (4, 4" -di hydroxy- 2, 2-di phenyl propane or
BPA) is produced by condensation of acetone wth an
excess of phenol in the presence of an acidic catal yst
or a cation-exchange resin. Thelcrude product, in
addition to the desired bi sphenol -A and unreacted
phenol , contains unwanted by-products, such as
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creates a streamenriched in unwanted by-products, a
portion of which is renoved. The renoved stream may
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bisphenol-A is normally separated from the crude product by a single or a series

of crystallization steps, leaving a mother liquor stream enriched in unwanted by-
products, a portion of which stream is removed to purge unwanted by-products
from the process. Alternately, the bisphenol-A may be separated from the crude
product by a single or series of distillation steps, which also creates a stream
enriched in unwanted by-products, a portion of which is removed. The removed
stream may contain unreacted phenol and bisphenol-A as well as the unwanted
by-products.  Phenol is typically recovered from the removed stream by
distillation, normally vacuum distillation, to create a residue stream. However,
the viscosity of the residue stream increases as the weight fraction of the phenol in
the residue stream decreases, making handling of this residue stream increasingly
difficuit.

[0003] Additionally, the bisphenol-A isomers, trisphenol and higher molecular
weight materials in the residue stream may be subjected to thermal or catalytic
cracking to generate phenol and isopropenyiphenol (IPP) for enhanced recovery.
The cracking step may be subsequent to or coincident with phenol recovery by
distillation. However, the cracking process also increases the viscosity of the

remaining residue stream, a tarry aromatic waste material containing less than 5



wei ght materials in the residue stream may be

subjected to thermal or catalytic cracking to generate
WQEb@not3sahd i sopropenyl phenol (1 PP) for enhanckdI/us2009/035949

recovery. The cracking step may be subsequent to or

coi ncident wi th phenol recovery by distillation.

However, the cracking process also increases the

vi scosity of the renmining resitlue stream a tarry

aromati c waste material containing | ess than 5wt %

typically less than 1 wt% phenol. Because this

mat e1% ai/pui:zﬁlyhd':sg fHayt 1Witeg (pbmol i Bedassedhifs fiacuiat isﬂ’n'(ghl)avisﬁoes, it

ar & DL dete PRoBUEn FEbt- Py BB MBS Bo0E * o

t 0 empethrd dbSvd lﬂ)ﬂ@pprleifefa}ﬁly z{b@@eQFHO"(T hekgsuresitd ﬂttev@ﬂoy e
interest in devel opi hg net hods r educi

vi slO8Mlt y ‘Ghergpn theadfpiyintersst da V%‘?P‘%\% Weglquéc‘?efl feduging the

t he\h§co§16a5‘tSBPAtr@&di&"btrebkﬁ? s@ Béjtodfa&ll&%ihelr @agspdrtadion, use and
met hod is disclosed in U.S tent No. 5,50

mhl@ﬁ“ﬁ%acﬂ@%SWWaWa?ﬂ%‘Wp§@6§pﬂ9l&§ BW%ﬁh§ﬁ0§59€751 which
resigipal hAr e CALGE oEMISHEIIA GoNIRIaNahs OfhnWhd he@hﬁ@d by

tar remai ning when cunene is converted to pheno
t hecophination Galasthe tarrempniaaoYhen spmpre s0avarsd do ﬁb‘fqoi ay the

10 l%?ci}](mr c@s:p Hc]‘lotfnzé %l%’t@@(ﬁﬁ}gﬁg §6 @@% 3 pﬁt‘ﬂo% 10-25wt%

enzy | phenol, and
5 13 etapBonahe Haswédt diplegityfhearsdaleiheb 20- 4\Qn b pipecumyinkenpiegnd

bei 19, hea)’ ll%h%rm?t@lylgtﬁ%h'gmu%.ge W HY Liflihdr Ofei heavy tar.

bi sphenol - enol taf may range from about
99: Altﬁomgmki&ut/mghtgmo priilmhrﬁmnl{ﬁedum ph@noll tar mis pogé frgmgfbout

h - i .
E he V%)o %dj g)gtﬁgwg\l t Kc?(gmsmsil?slco tg 0 Pne h%%ﬁggb?lgn%&r is

tar
r an@ﬁi t@fbehbﬂaﬂleﬂﬁvl&h 1he ratie of‘fbnxﬂihenﬁ Mdfar o plehehtat isAn thgrrange

and ar can be t er | 1y, deco sed at a

F orfiol E B k1 oS B hE eI, B ARG 26 cg B dhermally
p h edé@bmp&b@ haia rf@:hbéfbt&le}’cﬁﬁﬂﬁuﬁﬂ@b"@%&[b@ut 340005 yaklthehenol,
exanpl es of cracking of m xtures of bisphenol-A tar

andﬂﬂﬁéﬁﬁhﬂﬁﬁﬁnﬁéﬂj%@“?Bund in, for example, U.S.
Pat @051 NOSOher Exafplet of cRBEING oPRBti8Pof bisphenol-A tar and phenol

tar can be found in, for example, U.S. Patent Nos. 5,672,774 and 6,025,530.

[0006] According to the present invention, it has now been found that the
viscosity of a BPA residue stream can reduced by combining the stream with (a)
the waste heavy ends stream from an alkylaromatic production process, composed
mainly of polyalkylated aromatic compounds, (b) additional phenol or a mixture
of (a) and (b). In general, however, excessive use of phenol alone as the viscosity
reducing diluent is undesirable since phenol is generally a higher value product
than both the BPA residue stream and the alkylaromatic waste stream.
Irrespective of the diluent employed, the blended stream is suitable for use as a

boiler fuel.
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[0010] In a further embodiment, the residue stream is combined with a stream
containing at least 90 wt% phenol such that the combined stream comprises
between 5 wt% and 15 wt% phenol.
[0011] In a further embodiment, the residue stream is combined with a
mixture of phenol and said bottoms stream (a).
[0012] Conveniently, the combined stream is further combined with phenol
tar.
[0013] Conveniently, said residue stream comprises less than 20 wt%, for
example 10 wt%, such as less than 5 wt%, even less than 1 wt%, phenol.
[0014] In one embodiment, said residue stream comprises from about 2 to
about 50 wt% p,p-BPA isomer, from 1 to 25 wt% o,p-BPA isomer, from 1 to 15
wt% trisphenol, and from 15 to 95 wt% BPA heavies comprising isopropenyl
phenol dimers, hydroxyphenyl chromans, indanes and other heavier aromatic
compounds
[0015] In a further aspect, the invention resides in a method of producing

bisphenol-A, the method comprising:
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[0016] Conveniently, said effluent stream is cracked to convert and remove
part of the effluent stream as isopropenyl phenol and/or phenol prior to said
combining (c).

[0017] Conveniently, said bottoms stream is produced by an aromatics
alkylation process comprising:

(d) contacting benzene with an alkylating agent having 2 to 5 carbon
atoms in the presence of a catalyst and under conditions to form an alkylation
effluent stream  comprising monoalkylbenzene, dialkylbenzenes and
trialkylbenzenes; and

(e) removing monoalkylbenzene and dialkylbenzenes by distillation
from said effluent stream to leave said bottoms stream comprising said

trialkylbenzenes.

[0018] In one embodiment, said alkylating agent is ethylene and/or propylene.
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BPA product is reduced by combining the residue with the bottoms stream from

an aromatics alkylation process and/or a phenol stream. The combined stream is a
miscible liquid with significantly reduced viscosity as compared with the
untreated BPA residue stream. As a result, the combined stream can be handled
using a conventional centrifugal pump and can be stored without loss of
flowability at a temperature 130°C as compared with the storage temperature of
160°C normally required for BPA residue streams. The combined stream is
suitable for use as a liquid fuel for a steam generator.

[0022] The bisphenol-A (BPA) synthesis method initially involves reacting
acetone with stoichiometrically excess phenol in the presence of an acid catalyst.
The phenol/acetone molar ratio is usually in the range from 3 to 30, typically from
5 to 20. The reaction is carried out at a temperature of usually from 50 to 100°C
under a pressure of usually from atmospheric pressure to 600 kPa.

[0023] As the catalyst, usually strong mineral acids or strongly acidic cation
exchange resins such as sulfonic acid type resins, including those partially
neutralized with a sulfur-containing amine compound are used. As the sulfur-
containing amine compound, ordinary promoters used for the synthesis of
bisphenol A such as, for example, 2-(4-pyridyl)ethanethiol, 2-

mercaptoethylamine, 3-mercaptopropylamine, N,N-dimethyl-3-
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BPA), trisphenol (see formula I below), isopropenyl phenol (IPP) dimers (see
formulae Ila, IIb and Ilc below) and hydroxyphenyl chromans (see formulae Illa
and IIIb below), substituted xanthenes and more highly condensed compounds
having three or more phenyl rings in the molecular framework. Collectively, the
IPP dimers, hydroxylphenyl chromans, indanes, xanthenes and more highly

condensed compounds are termed as “BPA heavies.”
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and nust be separated fromthe condensation effluent.
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hi gh demands are nmade on the purity of the raw

mat eri al BPA. [0027] The purification of the BPAis

carried out by a nulti-stage cascade of suitable

purification processes such as, 8f or exanpl e,

suspensi on crystallization, mal t crystallization,

distillation and/or desorption. After separation of
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andth%\ OAr &YWQT%?OQI@BOI’E‘% éoncentra the circulating stream and can
adversely affect the purity of the final BPA product and may lead to deactivation

of the catalyst system. In order to avoid excessive concentration of the by-
products in the circulating stream, a portion of the mother liquor mixture must be
discharged from the system. The discharge is typically effected by removing a
portion of the mother liquor from the circulating stream, often after distillation to
remove water of reaction, unreacted acetone and part of the unreacted phenol.
The composition of the mother liquor at this point, and accordingly also the
composition of the discharge, typically comprises from 60 to 90 wt. % phenol,
from 6 to 18 wt. % BPA and from 3 to 15 wt. % BPA isomers and heavier by-
products. Since this discharge stream contains significant quantities of phenol and
other useful products, the discharge is a valuable process stream which is
subjected to further processing.

[0029] In one embodiment, further processing of the discharge stream
involves distilling off the phenol to a residual content of less than 20 wt%, such as

less than 10 wt. %, especially less than 5 wt. %, even less than 1 wt. %, normally
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subj ected to further proceSS|ng [0029] In one
enbodi nent, further processing of the discharge stream
i nvol ves distilli ng off the phenol to a residual
conberécunin disglkatibhaleadfig wtt%avys wshluastrbaexs somhﬂsing. a1 Qvtwt

% sec:lall h IeS§ ha

0y REPRRIRPLYS ERn uh ARIA M peB S Fasufng b ARy whicn

r eStedudee Sttdamaiius Gepemsvedgromd fihewtroce% ﬁxhii‘dhqio,secf o0 Iﬁﬁbr]e&alhple
b % BPA and from15 to 85 wt. % by-products,

V\,hl @h YRR QL ARIPEam nust be rempved from the process

?gg%?qposmaﬂfﬁherf@ﬁ%@md |@rth§typrbt€rsﬂhglg)faﬁe d_twmirgt]g stream

not enbodi nent urther processing o

t helnypL §%ﬁﬁ? gring e BARIeAYN \»Sgglegsums@*m@gng fer Righ molecular

bi spBigROtomtd o'n&ﬁmﬁ{ $he algdhaxrgeem@ilﬁ t@@lﬂznﬁﬁlh&f caMIgt cracking to

nol ecul ar ‘%!19? ht conponents in the discharge streamto

t hegsigiateo Phengl gt 1S@prel?ea&phwl t (PR efrér enthangsh eiservernd The

' So&ﬁ%ﬂeﬁhﬁ%mbe (slugfelquén‘t)rto CRNARGEEnt SAAY Bhdhol TRS8very by

cracki ng step rnay be subsequent to or coincident wit th

phecihsﬂllatle@ ovArspithlle diragking| pro¢esh.is Aessribedalint dnternaiegaiah dfatent

n i
2 R RSP A8 AN SR BRI a oporye
whi lnflnelarln referorcpor Agan the ceicking stepeleaves rac beavAgasiduet steeam
cracki ng. st | egv resi.due r risy
S e R P Ve LY S AR
f r omi. 2 B8AZMdvitam 70 BPAS aundo fbiy gmodiiOts) whidh rasfdue Bream must be

O PR S SO SR BB R

t he

t he" PP
or [@03m)i nQlrrekQBld of rW}eﬂﬁE(fﬂirtth podcevsdirgt berthef distHagde stream

processi nglst?ﬁ the dischar

eam . .
involves ation or crac ‘i(mg gr bot as the lighter products, particularly

phenol, are removed from the stream, its viscosity increases making it

increasingly difficult to transport and handle. The present process provides a
method of reducing the viscosity of the heavy residue streams produced in the
production of BPA and in particular of those BPA heavy residue streams having

the compositions listed in the following table:

Broad Uncracked Cracked
Residue Residue
Phenol <20 wt% 0to 10 wt% 0 to 5 wt%
p,p-bisphenol-A (BPA) 2 to 50 wt% 30 to 50 wt% 2 t0 20 wt%
o,p-bisphenol-A 1 to 25 wt% 10 to 25 wt% 1 to 10 wt%
Trisphenol Ito 15 wt% 2 to 10 wt% 1to 15 wt%
Heavies 15 to 95 wt% 15to 35 wt% 60 to 95 wt%




i nvolves distillation or cracking or both, as the
i ghter products, particularly phenol, are renoved

WO e@pil2dses stream its viscosity increases nmakiPQL/U$2009/035949
increasingly difficult to transport and handl e. The
present process provides a nethod of reducing the
viscosity of the heavy residue streans produced in the
production of BPA and in partié&lar of those BPA heavy
resi due streans having the conpositions |isted in the
followi ng tabl e:[0032] The viscosity reduci ng process
conj®0Bes Ehmbismsitg rtdmeingmﬁodasmwnmisssi chuebising danBMA theavy

at | east one of )t t.ream.r emai ni n

F her PR B P s b OB PO PR R e Bl et e
al kfrhadibhaionpfabesfluent freneviearahatice afidyldtibe process to remove at
nonoal Iaro c _conpounds, . ( a _stream.cont aj ni 0
e BB oA Bha S e nh ALY DA%
sai ﬂleb&tafnﬂ@ aﬁﬁl&ﬁ@dﬁ)f(pﬁl}:nol RO bdtidans eEMaCta).on vvn th the
bottons stream (a), in a conventlonggdaronatl

al kPPl onlnpqoae%lgn PR s RUIGET S (fdriBAICRY YRR aromatics

pr ogliahtiondpiRENd| 188 pRiduting acmdbenkm@d prsliuetdadpapling on the
enpl oyed, the alk¥lat|on effluent wi.ll contain

di a‘Fﬂk‘QanP?e%Pd st kyplayess therdkyinsien .eﬁllvnfew'élrpomagh@?lkylated
al kﬁ‘lla@(&ﬁ%dsc{?ﬁcﬂo@ﬁ hg%v%hﬂghé}tﬁl%"latém&:ieg 'a?%ellsdt'l?éi‘ 1ﬁ§ur1tles

di phenyl al kanes. reover, alt'hough the dial kyl a

s pegiclesasc dipheriatkdnes bMOS@pJ@Fs aqltéaughr&m dipdkylated Sp@Cles can
rm%gl)fl e\;e g Opsdt aﬁgd qfonffml‘ﬂe 1111 (?A eJ % 1%?%9(% Eéeﬁlbj%ueﬂmto

to produce a I onal nonoa ,

hi gmalbylktjdnatp edodipe additgonak momr@tkymdrmbdhyt dreelnighyir @lytated
trap n C h 0

f outh gé Xrea}} Fg'sré&g Ia ﬁgﬁtﬂ%’ 3‘? grmag &Xlac%rh %}S n;:%ndé}’sc?gdgﬁd Ite has
st resbear doundsthab Itltesmpbtyalk?l&rdneﬁm{duﬂamtngeMuan;dezamg are
ef f ect t he vi SCOS

r es‘?}i&l@/ lltl'égﬁé reTlﬁﬁ%ﬁ]ear%ﬂ LHF g{‘é%ve in re%ucmg th% viscosity of

pol yuah BYAaeddmtstreangoNnt ai ni ng reS|due streans are

oSy, SLASANR, SontaLalng. ol val k! ALSEL DENEEGR: esiue
streams containing polyalkylated benzenes, especially dialkylbenzenes and
trialkylbenzenes, diphenylalkanes, and heavier aromatic compounds. Particularly
suitable are the polyalkylbenzene residue streams generated by the alkylation of
benzene with ethylene and/or propylene. Most preferred are cumene residue
streams since cumene plants are often co-located with BPA plants.
[0035] Generally the weight ratio of the BPA residue stream to the aromatics
alkylation bottoms stream is between 25:1 and 4:1, such as between 20:1 and 9:1.
[0036] Similarly, it is found that streams containing at least 90 wt% phenol,
such as 99 wt% and even pure phenol, both alone and in combination with
polyalkylaromatic-containing residue streams, are effective in lowering the
viscosity of BPA residue streams, even where the total content of the combined
phenol/BPA stream is only 5 wt% to 15 wt%.
[0037] In addition to the polyalkylaromatic-containing residue streams and/or
the phenol-containing stream, the BPA residue stream can be combined with a

phenol tar stream.



trial kyl benzenes, di phenyl al kanes, and heavi er

aromati ¢ conpounds. Particularly suitable are the
w@i0yarisyd benzene resi due streans generated byPE@TES2009/035949

al kyl ati on of benzene with ethylene and/or propyl ene.

Most preferred are cunene residue streans since cunene

plants are often co-located with BPA plants. [0035]

General ly the weight ratio of tHe BPA residue stream

to the aromatics al kylation bottons streamis between

25:1 and 4:1, such as between 20:1 and 9:1. [0036]

Si nj0loas]l y, Cbinbinsngf thel BE Al legitiueSditesra Ve thabd et steeafls described

| east 90 @6§henol such as 9? wt % and even pur.e

phe SFiN CAHPRH e ?c(tﬁﬁiebyé% CORVERHAEN HSpRso IR a8 g mec anical agitator,

pol y slatiy e BRA bGmp dipedieNi T EoRikbdQirsdnh @AFEReraBy rranged to
effective in | owe n%_the viscosinéhqf BPA resi due
YIS

st r BAYAR, VISSOR %é&'@ s thep d PO e AR GritY fel 08B lgesthan

phenolp BRR bR str&nPRsYitadlehask @s 4 Boitdk $ael.[ 0037] In
addition to the polyal kyl aromati c-contai ni ng resi due

st r W43 andhomveMonphEToM. komewsi nartivylasly degerbed wéthpearence

resj ' ijh a phenol tar
str%gﬁf%%%gg%m%gg%f%§ﬁ§£§2%g%%X&%%Sidue streamw th

t hel08#0luendlisyiseaits rikesweinpes incheilxamgles beeref meda asing a
by BRYKEQRXRIAE 0PN iBARS, Such as a mechani cal
ag

itator, a static mxer or a punp inpeller. The
conbi ned streamis generally arranged to have a
Vi s ositxlat 1300C of |ess than 150 cP and a viscosity
at gﬂﬂ@ of less than 25 cP. The conbined streamis
sui poadlle f ArBBAeresidueawhoipkeiocdduby cathlyO38ly crlking the mother

BB 7 TR A SRR SRt B

dr aaedgs to hBAR]crydtallizdfi GCHs ty reMBAS the @PANBrodidh._ Thecracking

\E/IX g{a}mgw&%{gﬁegﬁ)élg\?}nggcogdigcr)l%?gd"gl, 930Nrt1)1g1 g, 56/(}- ppm caustic,
and about 3.5 hours residence time. Four separate batches of residue each
weighing about 450 grams were produced. The composition of the combined
batches of cracked residue was about 20 wt% p,p-BPA isomer, 10 wt% trisphenol,
5 wt% o,p-BPA isomer, and 4 wt% phenol, with the balance of the residue
consisted of BPA heavies (IPP dimers, hydroxyphenyl-chromans, indanes and
other higher molecular weight aromatic compounds).
[0042] To establish a baseline, the BPA residue viscosity without any added
phenol or cumene residue was measured at several temperatures. At a
temperature of 96.8°C, the viscosity reading was off the scale of the instrument.
At 120°C, the viscosity of the BPA residue was around 950 cP. At about 130°C,
the average viscosity was measured to be 404 cP. Finally, at 160°C, the average
viscosity was 52 cP.
[0043] A bottoms stream comprising polyalkylbenzene compounds, and
remaining after the fractionation of di-isopropyl benzenes obtained from a
commercial cumene manufacturing facility, had the following composition: 5 wt%

triisopropylbenzenes, 7 wt% heavier than triisopropylbenzenes and lighter than



[0041] A BPA residue was produced by catalytically
cracking the nother liquor remaining after subjecting

W b@agtPBisient fromthe condensati on of phenol BETUS2009/035949
acetone to multiple crystallization steps to renove
t he BPA product. The cracki ng was conducted at the
follow ng conditions: 2300C, 130 nmHg, 200 ppm
caustic, and about 3.5 hours reidence tine. Four
separate batches of residue each wei ghi ng about 450
granms were produced. The conposition of the conbined
bat ehasoppépythreacdoes 2Bewi%du@ramaprogibertze®Oamt BigherppoBfakkylated

isomer, 10 w % t.ri sphenaol, 5 %0, - BPA i somer, and 4
wt bt s R iptRERERag a8 44 YR B B ons ot e

of [PPMM]heaVheavéhEP viicostys of hid ronmyph eeyidueC Ma®MANSGP at a
i ndanes andfgéggé hi gher nol ecul ar wei ght aromatic
conSBRAAYYC °[004%2] To establish a baseline, the BPA

resjodys Vi $R0ekpetinntswett pamymrdde deeine whetheCHEWPR and
resi due was, neasur ed at sevgr al tenperatures.

) At a .
t enPBIeaE (RsKlugT Wers ngeridlet fier Uiskepeiimgnty dhe RS WA SPofresidue

t hearacad Braffs of BemeMSESisBMre adied 1@ P36 mItAE b¥tHE ASkI¥t in a
of the BPA residue was around 950 cP. At about 1300C,

t he22 vk begkenilsteds 4 yhomecaalgsns éptalled ethg dlasicip measure the
F'Ont@hl}né’ratu?é aslREP s Prtobﬁe AVIREAY ForVihs | S Y?s‘ﬂ‘ﬁlés. SZh& Rask was

043] A bottons stream conprising polyal kyl benzene
contiseisd de 1 6 kcrndehaflpskrrgma¥adep obspevef thegentemiat Abigpoint all

di -, ORfQRY e QRMEL gr?c% &Qi-ﬁh{éﬂd U‘ﬁ)()ﬁ) %cﬂlng agé s%garation was
cunene nmanufacturing facility, had the~folTown
congesived.on: 5 Wt % trii sopropyl benzenes, 7 wt % heavi er

t hg]ﬂ{lle({]l i Sﬁpars%gé/nldbag(nezr?&e%% Z%rbd zlni\}\igg/tétﬁé BPA residue was charged to

th rai sopropyl benzenes,
t etthailsdqandyhtbe ny 297€. adxdthitghgaratpel thalHAA askidde was still tar-

o T Al SR e YRR 2g 8 dB i g migeely The

cunesigtinganixtineshoagd 9 sihglePhade adid vasipey atuidr e of 21. 50C

Example 2

[0047] After showing that the BPA and cumene residues were miscible,
experiments were performed to measure the viscosity of various mixtures of the
BPA residue with the cumene residue. Initially the BPA residue produced from
the cracking unit was mixed with 5 wt% of the cumene residue. The viscosity for
the mixture was measured at two temperatures, 130°C and 160°C. Additional
cumene residue was then added to bring the dilution to 10% and the viscosity
measured. Finally, more cumene residue was added to bring the dilution to 20%

and the viscosity measured. The results are shown in Table 1 and Figures 1 and 2.

Example 3
[0048] The process of Example 2 was repeated but with pure phenol being

used as the diluent. Again, the results are shown in Table I and Figures 1 and 2.



[0045] Two experinments were perforned to determ ne
whet her the BPA and cunene residues were m sci bl e.

w@2doonsIs1experi ment,

granms of cunene residue were added to a 50 m flat

bottom f

| ask set

in a 250 mM beaker oi

bath. A

In

20.2 grans of BPA resi duePGHUSH0RN035949

t hernocouple was installed in the flask to neasure the
means for mxing the

tenperature as well
resi dues.

as provide
The fl ask was heated to 1600C and the fl ask

removed to observe the contents.
conEemhplever e nel ted and mell-nixed Upon cooling

B lcn: R s ol

was obser

SReTBen

At this point al

t he
no

[ pelrrot i BB R R gues

t 0 imhed Withskwiah phehebdndd Wi Qene Afsidubli Thd s asd présented in

the _BPA r
resT%ﬁ%l

i due wa

v SreT R

I eslalwet VigoRityXihb
fluid. Exanple 2

cunene residues were m sci bl e,

stil

\

L tarlik

e.

r
R A S
UVHOME Ohe RhSirRREbE o PIIREEA 0R BEmMRSedi@IeYlone.
0047] After show ng that the BPA and

experinments were

nms of cu

perfornmed to neasure the viggasity of various m xtures

of the BPA residue with the cunene residue. Initially
t he BPA residue prndurpr fromthe rrarklnn unit wa
m xed wi|t Pesenk op dleraepe |c Rveset rledi T CThe vile®ssi ty
for the |m BPdr e wh¥meaugurihynalt tWﬁmﬁéﬁberaYWP@ﬁw
1300C andResderC | Rgsided gnal cunelne r&i due wasPt hen
added ta_bri08g the dilutlion%o 10% &0d the vi 8¢osity
neasured. FPhallly, more|cun®ne riesi dié was added to
bring the dbbutijon 1® 20% ad the viéXosi{y ne&sured.
The resyltsgare shopm in Tahbl e 1 and3(Fi gures 12 and| 2.
Exanpl e [3 [9948]| The praocess of |[Exanp e 2|was 14 epeat ed
but wi th pupg phenoly beilng 1o 32 12

80 0 20 17 8

90 5 5 23 10

[0050] While the present invention has been described and illustrated by

reference to particular embodiments, those of ordinary skill in the art will

appreciate that the invention lends itself to variations not necessarily illustrated

herein. For this reason, then, reference should be made solely to the appended

claims for purposes of determining the true scope of the present invention.



used as the diluent. Again, the results are shown in
Table 1 and Figures 1 and 2. Exanple 4 [0049] An
wa@embtzasnhl experi ment was performed where theP@RBS2009/035949
residue was mxed with 5 wt % phenol and 5 wt % cunene
residue. The results are presented in Table 1.
Surprisingly, dilution with a m xture of phenol and
cunmene resulted in a | ower visc%%ity t han equi val ent
wei ght fraction of phenol or cunene residue al one.
Table 1 [0050] While the present invention has been
described and illustrated by reference to particul ar
enbQUAKRISt S, those of ordinary skill in the art wll
appreciate that the invention lends itself to

varjatiops not necessarily illustrated herein. For

Uhi & T coRometoh i roaging ol ot T o YRS QiR o, the
t heprapgios od bisplaindBAS BE npttiddasaprisihg dehBinig tha@sidie stream
true. scope of thefpégsent i nvention. CLAINS 1. A nethod.
of WEHu ff»‘gstt RBe \Afs &gst t Yrriomsa i@y fqRPHEsPS flYalleareRaic

pr oghagdounds M r&hSRNEARE-the frhARNARINNFEAn eATIRA ffdn8n aromatics
conmbining the residue streamw th at |east one of (a)

a bkyleap $iccesnic srmeves Pagorbylgrameys sompagnds. (b) a stream

CONPRAS: ANdadt S0 MRS dn8T(cff PRidthR T ipAART bR s b8tbms
ef fl uent %ron1an aromati cs al Kyl ation process to

r entigamprio arddyced embined steamounds, (b) a stream
containing at |east 90 wt % phenol and (c) a m xture of
phenol and said bottons stream (a) to produce a

condi nedhstmeshod ofxlaiMhle whetehottie ofsiduk aireand is optndingi nvithtreid
resy S m. .S j N | & ' Str

(oo s SRS E Bl B, B o Sl e ot
pol padydihpllatdicbnberg, eiphsnyldkplee apd édvan emmatio dorhgamiser
aromati ¢ conpounds. 3. The nethod of claim2, wherein

t he pol yal kyl ated benzenes of said bottons stream

confr i seThpomydbd ydfbasimedesvharill ae polyalkylated benzenes of said
pol B/oltt%l%lcs) ' gt? almb ecr(])xzn%%ges "polyethylbenzenes and/or polyisopropylbenzenes,

preferably polyisopropylbenzenes.

4. A method of producing bisphenol-A, the method comprising:

(a) condensing acetone with a molar excess of phenol in the presence
of a catalyst under conditions to produce a product stream comprising bisphenol-
A isomers, unreacted phenol, trisphenols, hydroxyphenyl chromans, isopropenyl
phenol dimers, and indanes;

(b) recovering bisphenol-A and unreacted phenol from said effluent
stream to leave a residue stream comprising bisphenol-A isomers, unrecovered
phenol, trisphenols, hydroxyphenyl chromans, isopropenyl phenol dimers, indanes
and other heavier aromatic compounds; and

(©) combining at least part of the residue stream with at least one of (a)
a bottoms stream comprising polyalkylaromatic compounds and remaining after
the fractionation of an effluent from an aromatics alkylation process to remove

monoalkylaromatic compounds, (b) a stream containing at least 90 wt% phenol



preferably polyisopropyl benzenes. 4. A nethod of
produci ng bi sphenol -A, the nethod conprising: (a)
w@ordarssihg acetone with a nol ar excess of phePCl/UB2909/035949
the presence of a catal yst under conditions to produce
a product stream conprising bisphenol- A isoners,
unreact ed phenol, trisphenols, hydroxyphenyl chromans,
i sopropenyl phenol diners, and Pndanes; (b) recovering
bi sphenol - A and unreacted phenol from said effluent
streamto | eave a residue stream conpri sing
bi sphielph mixtiusonfgrsnolnd egidwetterds pieanola) td piogpdeen odrshined
hydr.oxyphenyl chromans, isopropenyl phenol diners,
ind%ﬁ@é'and ot her heavier aromatic conpounds; and (c)
conbining at | east part of the residue streamw th at

| east o of (a ott st.ream co i si,ng . .
pol Jal Kyl B o BB oheTaihdr FEsaPR] Fp Y g fgeam i
f r agdnbaneat with) aOfotams akrbAm @Rddutéd By an apdmdtRE ialks/lation process
al kyl atj on process to renove nonoal kyl aromati c
conYUtd¥s: (b) a stream containing at |east 90 w %

phenol angd) ( ¢ koadtingtveiRn®iwithandtyland agaitthabial ol carbon
strean1(a3 to produce a conbined stream 5. The nethod

of ¥p@s i He MpERe of aratpladsindpuder gnditnes el alkylation
SUrgaMn:S GRARY nec@mph;siﬂg a RBtdalTeitdnaAMIMIBINGSEheDY and
an aromatics al kylation process conprising: (d)

contrialky lbagzebesngine wi t h an al kyl ati ng agent having 2

to 5 carpon j ce, 0fk; :
under co@di t ?%ngésﬁ%éo H}oggﬁggﬁgﬁﬁy gt ?%%yg)?ézléhée/si%y gﬁa lel%t;%n
confpern ssaid) efffwenal| Knehibe bz derye  sliichl Hojtbipe nsteepms camprising  said
trial enzenes; and (e) renovi ng nonoal kyl benzene
anﬁnaﬁgk%ufgghzenes by distillation

y
6. The method of claim 5, wherein said alkylating agent comprises ethylene.
7. The method of claim 5, wherein said alkylating agent comprises
propylene.
8. The method of any preceding claim, wherein the residue stream is

combined with said bottoms stream (a) in an amount such that the weight ratio of
said residue stream to said bottoms stream is between 25:1 and 4:1, preferably

between 20:1 and 9:1.

9. The method of any one of claims 1 to 4, wherein the residue stream is
combined with a stream containing at least 90 wt% phenol such that the combined

stream comprises between 5 wt% and 15 wt% phenol.

10. The method of any one of claims 1 to 4, wherein the residue stream is

combined with a mixture of phenol and said bottoms stream (a).



fromsaid effluent streamto | eave said bottons stream
conprising said trial kylbenzenes. 6. The nethod of

W@ L@omB1s wherei n said al kyl ati ng agent conpr i BEBUS2009/035949
ethylene. 7. The nethod of claimb5, wherein said
al kyl ati ng agent conprises propylene. 8. The nethod of
any preceding claim wherein the residue streamis
combi ned with said bottoms strem (a) in an anount
such that the weight ratio of said residue streamto
said bottons streamis between 25:1 and 4:1,
preferablhe hethogerdaz: frecdihgcldim, Svheldivet e thobinaf s@dayn is
one_of clains 1.@0 4, wherein the residue streamis
conBrEFombiNgd ¥ Grheiti&ont ai ni ng at | east 90 wt %
phenol such that the conbined stream conprises between

5 wt % and 15 wt % phenol. 10. The nethod. of any ope of
cl alds 1Theomethaghat ey PrRecdingsiclime: StEdm ¥ Sevendtram

Wt EngbridbX ety a0 RSN PhenBl) Gretérhbly R 1R 16 WiRaiRenol, more
(a).11. The nethod of a ny preceding claim wherein t

he eefetibhelgssshaneldvivs phenpk mest pedpmblidess Wzp A Yhersnol.
tar. 12. The nethod of any preceding claim wherein
sai d resi due stream conprises | ess than 20 wt % phenol ,

pr ef¥r ablhg methodt phran Opieeatinghehion, whsrean el apsidyey stream
| es 0 )
e SRR, 2SO RSon S 81 30 L 45y R e,

whefrain ®al dwt’% stishhenadt andafone d fpe 96 o6 %¢ BB Ieavies S@mpuising
P, p-.BPA i soner .. f.r 9 - BRPA, | solrer nam;
" Db ORERo SRR, hvdrd el h i e G PRy 1R
heaarbmsticampousdsng | sopr openyl phenol di ners,

hydr oxyphenyl chromans, indanes and ot her heavier
aromati ¢ conpounds.



