| MPROVED PROCESS FOR THE MANUFACTURE OF PCLYPHENOLS

Field of the Invention [0001] The present invention
woeb@se4bo an i nproved process for the manuf aeCwus26/017360

pol yphenol s, and nore specifiically to an inproved,

saf e process for such manufacture, whereby the

addition of an effective catalyst pronoter to the

process reaction systemis limted to certain specific
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pol yphenol conpound 2, 2-bis (4-hydroxyphenyl)

propane, also called para, para-diphenyl ol propane or

lFic3P BEMO InvdnlioBPA") . is generally prepared by reacting

phenol and acetone in the presence of an acidic
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Further, methyl nercaptan could be used as a cataly

presmoraed | hereln cbntieHuenss, ;slisgbvég% the/sasgy pf rapreapie-awbshigied
s Y
lﬁ&ﬁgbe ég%ﬁkjﬂ%% g?é%ggg F%%ppégé %% é% Iueh&é’@ﬁlcxrl
a:@ntlm ntagetiveapplemols-aAd ﬂxemdes:tlt g laestalishdeked ireUS Patent No.
r e.of sul fyr. cont nts in the final prod
%ﬁ@gg%é‘wmﬂ%& Serein Bueehncer duat eIt P c@pﬁ‘&n acid-
ac | ggﬁﬁ%a&tﬂﬁl ey BdrYiHenbf 2K eReOHa$ P‘lg%rg@ed By the use of methyl

cat al yzed phenol - acet one react
mercaptans as promoter. Not only was the contact time reduced, but the use of

gaseous methyl mercaptan in the reaction zone permitted running the reaction
with only minimal amounts of catalyst promoter without the formation of
substantial amounts of by-product formation or bisphenol-A product
disintegration. Further, methyl mercaptan could be used as a catalyst promoter in
a continuous process. Methyl mercaptan was also distinguished in that its high
volatility allowed it to be easily separated from the reactor effluent containing
bisphenol-A product and avoided the presence of sulfur contaminants in the final
product. Since then, the use of gaseous free methyl mercaptan has been the.
catalyst promoter of choice in acid-catalyzed phenol-acetone reactions.

[0003] However, methyl mercaptan is difficult to handle because it is gaseous
at room temperature and atmospheric pressure. This makes the shipping of

methyl mercaptan inefficient because it must first be pressurized to a liquid state
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met hyl nercaptan ineffici e;ﬁ because it nust first be

pressurized to a liquid sta&teto economcally transport

sufficient anmounts required for the manufacture of

bi sphenol -A to a plant |ocated sone distance fromthe
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manuf acture of a pol yphenol conpound conpri sing
introducing into a reaction zone ingredients

S@fﬁ@xﬁfﬁdmﬂemveﬂwm i ¢ conpound: reactant, a carbonyl
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[000 We have now discovered an improved method for using BMTP as

catalyst promoter in the condensation process for manufacture of polyphenols,
such as BPA. '

| [0006]  This method involves a condensation process for the manufacture of a
polyphenol compound comprising introducing into a reaction zone ingredients
comprising a phenolic compound reactant, a carbonyl compound reactant, and
bismethylthiopropane catalyst prémoter, said promoter added to the reaction at
certain specific locations of the reaction system, and condensing the phenolic
compound and the carbonyl compound in the presence of an acid catalyst. The
location of BMTP promoter introduction into the reaction system is critical for the

most efficient and safe reactor operation.
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added to the reaction at certain specific |ocations of
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conmpound and the carbonyl cgnmpound in the presence of

an acid catalyst. The |ocation of BMIP pronoter

introduction into the reaction systemis critical for

the nost efficient and safe reactor operation.[0007]
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a process for production of polyphenols, e.g. BPA

Det ai I'ed Description of the Invention [0010] The

Batypberotisn BRALMsk.ed by the process of the present

rnvention include thoSe prepared by the reaction of a

K908bny |IFigoxpoisrd flowatisgnt off 4 heaatigin sysdér ovitdmpaprockss for

reactant . anpl es of rbonyl conpounds are those
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wherein R represents hydrogen or an aliphatic,

cycloaliphatic, aromatic, or
Detailed Description of the Invention

[0010] The polyphenols manufactured by the process of the present invention
include those prepared by the reaction of a carbonyl compound reactant with a
phenolic compound reactant. Examples of carbonyl compounds are those

compounds represented by the following formula:

wherein R represents hydrogen or an aliphatic, cycloaliphatic, aromatic, or
heterocyclic radical, including hydrocarbon radicals such as alkyl, cycloalkyl,

aryl, aralkyl, alkaryl, whether saturated or unsaturated; n is greater than 0,



heterocyclic radical, including hydrocarbon radicals
such as al kyl, cycloal kyl, aryl, aralkyl, alkaryl,
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O,preferably from1l to 3, gore preferably from 1-2,

and nost preferably is 1; @and when n is greater than

1, X represents a bond, or a nmultivalent |inking group
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Such. groups substituti.ng for the hydr.ogen at
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m chl or ophenol , o-t-butyl phenol,
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s%él?talgylcﬁléﬁde and bromide, and the hydrocarbon radicals such as alkyl,

cycloalkyl, aryl, alkaryl and aralkyl groups. Suitable phenolic compounds include
phenol, the cresols, the xylenols, carvacrol, cumenol, 2-methyl-6-ethyl phenol,
2,4-dimethyl-3-ethylphenol, o-chlorophenol, m-chlorophenol, o-t-butylphenol,
2,5-xylenol, 2,5-di-t-butylphenol, o-phenylphenol, 4-ethylphenol, 2-ethyl-4-
methylphenol, 2,3,6-trimethylphenol, 2-methyl-4-tertbutylphenol, 2-tertbutyl-
4methylphenol, 2,3,5,6-tetramethylphenols, 2,6-dimethylphenol, 2,6-
ditertbutylphenol, 3,5-dimethylphenol, 2-methyl-3,5-diethylphenol, o-
phenylphenol, p-phenylphenol, naphthols, phenanthrol, and the like. Most
preferred' are compositions comprising phenol. Mixtures of any of the above may

be used.



nmet hyl phenol , 2, 3, 6-tri nmet hyl phenol ,
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2, 6-di met hyl phenol , 2, 6- ditsertbutyl phenol,

3, 5-di net hyl phenol , 2-net hyl - 3, 5-di et hyl phenol ,

ophenyl phenol, p-phenyl phenol, naphthols, phenanthrol,

and the like. Mdst preferred are conpositions
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wherein R; and R, each independently represent a monovalent organic radical.
Examples of such radicals include hydrocarbon radicals such as aliphatic,
cycloaliphatic, aromatic, or heterocyclic radical, more specifically hydrocarbon
radicals such as alkyl, cycloalkyl, aryl, aralkyl, alkaryl, whether saturated or
unsaturated. Preferably, R;.and R, each independently represent an alkyl radical
having from 1 to 2 carbon atoms. Most preferably, the polyphenol compound
comprises bis (4-hydroxyphenyl) propane, i.e. bisphenol-A (“BPA”).

[0016] Polyphenol compounds are made by the acid-catalyzed reaction

between a phenolic compound and a carbonyl compound. The rate and selectivity



having from1 to 2 carbon atons. Mst preferably, the

pol yphenol conpound conprises bis (4-hydroxyphenyl)
wonoepasen4oi . e. bi sphenol -A ("BPA"). [0016] Pol ppinasedos/017360

conpounds are made by the acid-catal yzed reaction

bet ween a phenolic conpouné and a carbonyl conpound.

The rate and selectivityof the reaction are pronoted

by introducing into the reaction zone a catal yst
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[0020] To the reaction vessel is iadded the phenolic compound, the carbonyl
compound, catalyst promoter, and optionally a solvent and water. The acid
catalyst, depending upon the type used, may be charged to the reaction vessel or
may be loaded into the reaction vessel prior to charging the liquid feeds. The
addition sequence of reactants, catalyst promoter, catalyst and optional solvent
and water to a reaction vessel is not limited in the prior art. In the present
improved process, however, the manner of introducing the catalyst promoter to
the reaction mixture is limited to being added only at certain locations of the
reaction system. The prior art teaches that catalyst promoter compositions can be
added anytime and anywhere in the reaction system, such as to a reaction mixture

containing all reactants and catalyst and optional solvent, or to a reaction mixture



reacti on system The prior art teaches that catal yst

pronoter conpositions can be added anytine and
wanyorhieedoi n the reacti on system such as to aPCEAS2i06/M17360

m xture containing all reactants and catal yst and

optional solvent, or to a reaction m xturecontaining

only sone of these ingredients, or to any feed stream
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[0023] US Patent No. 6,465,697, incorporated herein by reference, teaches
adding BMTP to the reaction mixture instead of adding methyl mercaptan to the
reaction mixture. It was found that BMTP rapidly hydrolyzes and equilibrates to
the formation of methyl mercaptan in situ without any induction time. The
process of the invention forms methyl mefcaptan in situ, thus avoiding the need to
isolate, ship and handle methyl mercaptan. Due to the lower volatility and better
stability of BMTP at room temperature and atmospheric conditions, it is more

advantageous to isolate, ship and handle BMTP and introduce it to the reaction

system.



advant ageous to isolate, ship and handl e BMIP and
introduce it to the reaction system[0024] The BMIP
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m xture or to any one of the reactants in the liquid
phase or in the gaseous phé%e at any place in the
reaction systemin US Patent No. 6,465, 697. [0025]

Enbodi nents of the present invention are illustrated
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predont nantly pol yphenol product, for exanple BPA, an
compounds, for example phenol and acetone, is removed from condensation

reactor CR and delivered to dehydration column DC. From the dehydration
column DC are drawn dehydration column overhead stream 4 as vapor under
vacuum, liquid dehydration column side draw stream 7 under vacuum comprising
predominantly water, and liquid dehydration column bottoms stream 8 under
vacuum comprising predominantly polyphenol product, for example BPA, and
unreacted phenolic compound, for example pheﬂol. Dehydration column
overhead stream 4 is pumped by pump P1 into promoter absorber column PC
along with additional liquid phenolic compound, for example phenol, via first
phenolic compound stream 5. Liquid bottoms from promoter absorber column PC
comprising predominantly phenolic compound, for example phenol, is withdrawn

from column PC using pump P2 as promoter absorber column bottoms stream 6
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[0028] Promoter absorber column PC may be a distillation/adsorption column
containing suitable internals such as valve or sieve trays, structured or dumped
packing, and distribution hardware or collection trays, with generally
countercurrent flow between up flowing vapor and down flowing liquid.

[0029] The BMTP catalyst promoter composition is liquid at room
temperature and at atmospheric pressure (one atmosphere) which is convenient for
safety and ease of shipping and handling. It is stable for transportation, is not
readily decomposed at moderate temperatures in the absence of acid catalysts and
water, and its thermal decomposition half life at 120°C is greater than 40 hours.
[0030] The BMTP catalyst promoter composition is introduced into the

reaction system neat or in solution. As a solution, it may be mixed with a portion
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trays, structured or dunped packing, and distribution
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countercurrent flow between up flow ng vapor and down

flow ng Iiquid. [0029] The BMIP cat al yst pronoter
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compound/mother liquor stream 1 upstream of the junction with the condensation
reactor feed stream 126. The BMTP catalyst promoter composition may be added
incrementally or continuously over the course of the reaction, or all of the required
catalyst promoter may be added to these points of the reaction system. Backflow
from the BMTP addition point to the BMTP storage system is undesirable because
the presence of acid (including acids even as weak as phenol) and water can lead
to decomposition of BMTP to methyl mercaptan and acetone, the formation of
which could create a potential hazard. All of the BMTP addition locations in this
system except point D contain both phenol and water of sufficiently high

concentrations to cause BMTP decomposition.



junction with pronoter absorber columm bottons stream
6. Point E may be described as a point in the pronoter
weahewribero col uim bottons stream 6 upstream of PO®US2006/017360
junction with either phenolig conpound/ nother |iquor
stream 1 or carbonyl conpound stream 2. Point F may be
described as a point in the phenolic conmpound/ not her
| i quor stream 1 upstream of the junction with the
&Qﬂ%dknsdfqlmﬂ encnent p‘lefedeétheeame 1tA6 . aditigorBMIdation is under
S onpt er conposi,ti. be  added
?%@%%‘Flpﬁ%i‘/ CrstngS AU Ty U0 ot ASUBEkATS dnspioppecould
beacloiwOthto e BMTIOfstoH'g% syl I BSine ALY SlerRfQMBLRL [B¥al
be added to these points of the reactionh system
Baferretﬂcrw thegraqtion SBNPR siengi it nsoumq@o ivaguun wiihemBiMAL risk that

S|r bl e b presence_of
aC| g‘%&ﬁ%ﬁ%\l%r%&gcc S ea\(}lé nov%lént Iggl"ﬂ ‘ﬁ@ﬁ‘@? )Sy ¥R Pomt B
waireferred ibet @ael thieoaddigta@npos] oni i0 inddr ﬁMﬂﬂnta@ steih\ enters the
gggarglan and acetone, the formati on of which could
t

a5 pertof RmiElar BomtaR) shoule fhe lenatel asielpss asrpractical
{@l%éthhﬁﬂsnﬁgnmié? %rts&fiﬁl?]ﬁ Igilx glﬁ)?{ﬂ ® ?lé %&%f%aﬁgo%%@lse is Otrgssure

phenol” and mate rati
0b theapromoBTsdben rplsint PEnis [@Qﬁﬂ{canﬂgl IotveA thah ﬂ‘iéSdombmed
ethe ition_ lqcation_ is und

f d b d
BT T
westidinat hoiir CHY BRI the G hqem%fﬂe ohlrc‘ﬁéi’ aBE@b%ﬁmm PC

st or age systen1 Poi nt gre erre during nornma
thexcfera less reie fodzckilom 0§y ¢ Poimt D it pne@mdd:ecause the

(lyeﬁt\;/ ory coﬂq gﬂr {)%Jll% ?\f\elelogal‘ltgyhﬁ]g est| n Ifgglglcs%?@??m

Emi typidBlly hapreber wedr bewrusaidnh ehﬁﬁéﬂ'h&l!ll@ﬁ WIREAIdeRRe 1i$ the

ger vacuum as stream9 enters the liquid ring inlet
Ny FOEQHWQDIbaCIF%(PWOf Beaifi o e BAERR storage SMS@glewagld
R
bt R Rt L o
qmnoﬁmta@pna kISmntbd} ameme ld§§3pres"ers¢®n¢d‘au§ha@£ hl‘ghéromﬁéntlal for
Eﬁ the ‘? conden%at e reactor feed stream 126
AW; BMTE steyage FreieRy fegto the higher

151@5‘3@%65% sﬁEarﬂQl hd & 1h %oﬁgﬁl‘éﬁoﬁ Q}@th ﬁiér?éé%xge Bf:’#flgénoh@ cblflfound

pronot er absorber col um ore SS pron
QI@WQMﬂItW@fre@h%nol P0| nt D is preferred because

5251590 P SRRS, AT AL, DR SRRSO e
readtin @@uamemtrroaumn@d IThe Rdrink£ fr dhtrodMe Ry BE bARRt prdmoter
gorﬁqeposmon 1s also not limited. It may be metered and injected at the point AA or
A through F, preferably at points AA or A through D, most preferably at point A,
by suitable means designed to supply the catalyst promoter safely and without
backflow into the BMTP supply system.

[0033] Preferably, the BMTP catalyst promoter composition is introduced as a
pure composition into the reaction mixture, meaning that outside of those
ingredients used to make the polyphenol which are mixed with the catalyst
promoter, the catalyst promoter composition comprises at least 90 wt.% BMTP,

more preferably at least 95 wt.% BMTP, most preferably at least 98 wt.% BMTP.

Whether or not a pure composition of BMTP catalyst promoter is used, the
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Phenolic compound is inventoried into condensation reactor CR. Any phenolic

compound from downstream flows through phenolic compound/mother liquor
stream 1 and condensation reactor feed stream 126 into the condensation reactor
CR and phenolic compound flows through first phenolic compound stream 5 into
~ promoter absorber column PC. Phenolic compound flows from the condensation
reactor CR to the dehydration column DC via condensation reactor effluent stream
3 and leaves the dehydration column DC from the dehydration column bottoms
stream 8. Phenolic compound flow is also established from the bottom of the
promoter absorber column PC into the promoter column bottoms stream 6 and
condensation reactor feed stream 126. Carbonyl compound stream 2 contains no

flow at this time. Demineralized or other similarly purified water is



initial charge to the reaction zone in the process of
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dehydration column DC, downstream of the point at which the vapor recirculation
stream 11 intersects the dehydration column overhead stream 4 and upstream of
the pump P1 creating a vacuum in said dehydration column overhead stream 4.
Point B is in the second phenolic compound stream 9 to the liquid ring inlet port
of pump P1. Point C is into the promoter absorber column PC, preferably above
the liquid level in the promoter absorber column PC. Point D is into stream 2 in
which no carbonyl compound is flowing.
[0036] Once the reaction zone is charged with the fresh initial charge of the
BMTP composition, for the following reason, the process advantageously requires

only small amounts of BMTP as a fresh make-up charge to continue producing the

desired yield. The feed stream(s) comprised of the phenolic compound, the
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tRRepsiritfoncRBBRENd, thecarbonyl conpound, and the
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any line or reactant feeding the reaction zone. This fraction may be recycled
directly back to the reaction zone or may be optionally but preferably further
processed to enrich the concentration of and recover the mercaptan catalyst
promoter prior to recycling the mercaptan catalyst promoter back to the reaction
zone. Depending upon the separation means used, all the overhead may be fed to
a mercaptan recovery zone, or a fraction rich in the mercaptan may be fed to a
recovery zone, or multiple fractions containing the mercaptan catalyst promoter
may be fed to a recovery zone. The means for recovering the mercaptan catalyst
promoter are not limited. For example, a stream containing the BMTP

dissociation products including the mercaptan catalyst promoter compound may



the reaction zone containing the phenolic conpound,

t he carbonyl conpound, the acid catal yst, and the
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is nmethyl nmercaptan catal yst pronoter, a conpound

having a thiol group covalently bonded to a carbon

atom Once the desired yield of polyphenol is attained
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urther processe 0 enric concentration o
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ﬁ)%%]al niﬂ%s,t e%.aern’%g Cf?é%hai?lit?a?tcﬁ%%tofp {h%nﬁf\/leer catalyst promoter
composition to the reaction zone, make up charges of the BMTP catalyst promoter
compound may be added to the reaction system commensurate with the loss rate
experienced by the process of separating and recycling the corresponding
dissociation products of the catalyst promoter back to the reaction zone.
Generally, more than 99% of the dissociation product catalyst promoter is
recycled, meaning that less than 1 wt. % per hour of the BMTP needs to be
charged as a makeup based on the total weight of mercaptan compounds in the
reaction system. In one embodiment, for the manufacture of bisphenol-A using
phenol and acetone as reactants, BMTP is charged to the reaction system at the
chosen injection point(s) sufficient to maintain a methyl mercaptan level in the

condensation reactor of from about 0.25 to about 2.0 wt%, preferably from 0.25 to



may be fed to a recovery zone. The neans for
recovering the nercaptan catal yst pronoter are not
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cefebyst B9@9tdn zone by way of a return |ine. [0038]
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of BMIP catal yst pronoter composition is necessary to
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o S PP T B s R SRRHb D S
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di ssoci atl on products of . the catal yst_ pronpter back to
teTRRETANEG: t3DRTE ggfﬁ doiling point of any ingredient. The pressure and

temperature should be set under conditions to retain the reactants in the liquid
phase in the reaction zone. The temperature may exceed 130°C, but should not be
so high as to degrade any of the ingredients in the reaction vessel, nor should it be
so high as to degrade the reaction product or promote the synthesis to a substantial
amount of unwanted by-products. The contact time ranges from about 15 minutes
to about 4 hours, or until the desired yield of polyphenol is produced. The contact
time of the polyphenol and carbonyl compound reactants over the acidic catalyst
is equivalent to a weight hourly space velocity of from about 0.1 to about 10 hrl.

[0043] The reactants are introduced into the reaction zone under conditions to

assure a molar excess of the phenolic compound over the carbonyl compound.



General ly, nore than 99% of the dissociation product
catal yst pronoter is recycled, neaning that |ess than

wa 2047/136@4per hour of the BMIP needs to be char ged/uas008/017360
makeup based on the total ﬁgight of nercaptan
conmpounds in the reaction system In one enbodi nent,
for the manufacture of bisphenol-A using phenol and
acetone as reactants, BMIP is charged to the reaction
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catal yst pronoter does not have to flow Through the
qysiems asmrticarhennd iof ¢ dydellyzorg agent srieguirest inribe reaglion eehe n

The di ssqciation pro t t MIP_cat al gt
et 0% A5ioRhoph B, b PropfsAniebhs dissopiation
R08uEaR Derdkapdtaliafebatin A AdenkeaC LhRRnZANEy @O sid 3@eht
as a catalyst pronoter. [0041] The gol yphenol  reacti on
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S npioer o Bl flech 25 BN B b o Bl R Wb een
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50C t bou 30QC. 042]. The pressur.e conditions

R epLi PO B asine PR T LRUEr S spotufye
Mdeatrmspheri c, sub atnospheric or super atnospheric
"pressure. However, it is preferred to run the reaction

H0ghler wihehreattiemys esmeslivagdndupisd ideen seidis giediung rat ¢ pH

sufficient. pressupe to for t i on I

sk TGS ot T b Riegp PRUFR NS T A hkickss of he
wRshticantel dhydadl@ict datiysty a0 for edndensin@ianpieinolid bempound
contents of the reaction vessel in a ljquid state if
VHE & earbondrcqmapqugd tgimake a polyphenol. The'acid catalysts may be

heterogeneous catalysts. These catalysts include the organo polysiloxanes
containing sulfonic acid groups, solid perfluorinated polymer catalyst having
pendant sulfonic groups which may be partially neutralized, acidic clays, or acidic
ion exchange resins having a plurality of pendant sulfonic groups.

[0046] The acidic ion exchange resins are often mercaptan modified resins of
the type conventionally known in the art which include any compound which will
react with the acidic groups of the cation exchange resin to introduce a mercapto
substituent into the resin. Suitable mercaptan modifying agents to be bound onto
the acid sites of the exchange resin include alkyl mercapto amines such as
propylaminopropyl mercaptan, bis-2-(mercaptoethyl)-amine, thiazolidine and the
like.



tenperature above the boiling point of any ingredient.
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in the reaction zone. The tenperature may exceed
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[0049] The precise amount of acidic cation exchange resin to be used will
vary to some degree depending on the specific resin, feed and conditions used for
the process. By way of illustration, sufficient catalyst is loaded into the reaction
zone to afford a contact time equivalent to a weight hourly space velocity of from
about 0.1 to about 10 hr'!. The feed stream comprised of the phenolic compound,
the carbonyl compound, and the dithioketal catalyst promoter passes through the

resin catalyst for a period of time sufficient to effect formation of the polyphenol

depending on the feed rate, size of the resin bed, the particular resin and
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perfluorinated sulfonic acid resins and the |ike. X
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’%?:Rﬁl%d F %@ m%éeﬁﬁ&ﬁ pg&ﬁﬁﬂbn of polycarbonates. Generally, such

further separations can be beneficially conducted using techniques such as
recrystallization.

[0053] The present invention is illustrated by the following examples, which
are not meant to be limiting within the spirit and scope of the invention as
described herein.

Example 1

[0054] U. S. Patent No. 6,465,697, incorporated herein by reference,
demonstrates that the rate, selectivity, and distribution of sulfur species for the

acidic resin-catalyzed manufacture of BPA by the introduction of free BMTP as a



and Haas Co.), DOWEX (Dow Chemical Co.), Pernmutit CH
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sul f onat ed styrene-divinyl B8nzene copol ymer resins are
preferred. [0048] Aromatic sulfonic acid resins are
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S|ng e reactor, or In ap uralty of reactors

prmnei:cbfsquuatﬁmaa“mce@onratqnm parallel. The reactor can be
react or, and the reaction
—Fetjous or batch npde, and

[bb%] re aThé’ Fat&sad¥ tﬁ@ ac%tb@ﬂﬁl%ﬁoi &nﬁé&ﬂﬁ&?caﬁﬁ‘ly&%& E3l~ aw s%ngly
down-fl ow stream % The invention is" not Timted

acyliey cpagni¢ @mlmngqg@md? B2, ragd qwrempisd wiik M@‘SlgipmnBMTP
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was preheated to 75°C in an autoclave at autogeneous pressure, followed by

injection with a solution of acetone and a promoter. The relative molar
composition of the feed in the MeSH-promoted reaction was 100 moles of
phenol, 8.1 moles of acetone, 2.8 moles of water, and 1.04 moles of MeSH. The
relative molar composition of the feed in the BMTP-promoted reaction was the
same except that MeSH was replaced with half the molar amount of BMTP. The
weight ratio of phenol to CT122 was 100 to 3.17 in both reactions. The mixture
was reacted over a period of about 3 hours, during which time the reaction rate
was measured. The results of this experiment demonstrated that there was no
induction period in the BMTP-promoted reaction and its first order rate for
conversion of acetone was substantially identical to that of a MeSH-promoted

reaction.



suitable. Generally, however, the crude reaction
m xture effluent fromthe reaction zone is fed to a
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cationic gel exchange resin comercially avail able
fromPurolite, and 96 grans of nethyl nercaptan. After
webRooridengo at anbi ent tenperature for 3 hours arRdTARE06/017360
for 1 hour, the liquid phasg was decanted into 200 mi
of methylene chloride and t conbi ned washed m xture
washed with 100 m of water three tinmes, dried over
anhydrous magnesi um sul fate, and concentrated by
rotavap. The r dyg was fractionally distilled to
yield 26 grans [ snet hyl t hi opropane (BMIP) having a
at 27 torr. Analysis of the
at 512.35 ("d" means "Delta")
sence of the CH S group, and
BEB group, and at d54.47,
correspondi ng t 6Hshe pre ce of a quaternary carbon
atom Rate of reacty oK the preparation of BPA
[ 0056] The rates of the acktone/ phenol condensation
catal yzed by the strongly/aci §ikc cati oni c exchange
resin CT122, and pronot ed\» MeSH and BMIP
respectively, were measured in-situ IR A mxture
of phenol, water, and CT122 wagypreheated to 75C in an
aut ocl ave at autogeneous pressure, followed by
tion th ol ution of acetone and a pronoter.
Th§$f§P§9‘ @mﬁh¢%ﬁ ggnp05|t|on of the feed in the
MeSH- pronot ed reaction eEpDIes of phenol, 8.1
nol es of acetone, 2.8 noD /z Water, and 1.04 nol es
of MeSH. The relative conp03|t|on of the feed in
tion ﬂgs the sane except that
ar anount of BMIP.
The wei ght ) Of00 to 3.17 in
both reacti og over a period

I ot\.rs, durin& ich tinme the reaction rate

. Uik results of this experinent
, ed that there was no induction period in the
’P-pronnted reaction and its first order rate for
conversion of acetone was substantially identical to
that of a MeSH pronoted reaction. Sel ectivity Anal ysis

kgﬁ%ﬁggégggﬁgﬁh§&t|V|ty of the catal yst pronoter
formati on of

[0058] The presence of sulfur by-products in the MeSH and the BMTP

promoted reactions were measured by GC-MS of the reaction mixtures. Analysis

showed the presence of three sulfur species in each case: methyl mercaptan
(MeSH), BMTP and 4-thiomethyl-4-methyl-2-pentanone (TMP). The relativ¢
concentrations of the three sulfur species were virtually the same in both the
MeSH and BMTP promoted reactions. This is consistent with rapid equilibration
of BMTP and MeSH leading to the same distribution of sulfur species under
reaction conditions. The small amount of dimethyl disulfide found in the MeSH-
promoted reaction was shown to be impurity in MeSH. All numbers were relative

arcas.



BPA were neasured by HPLC. The follow ng product

di stribution data show that replacing MeSH with BMIP
wbaeoneoabf ect on the selectivity of BPA for maPCoOmS2086/017360
nunbers are in relative units. Cyclic D nmer A
**Cyclic DimerB: ***Trisph&hol : ****Hydroxy Cunyl
Codi ners: Sul fur Species Analysis [0058] The presence
of sul fur by-products in the MeSH and t he BMIP
pronotifed TEaci i ons Ver e neEsureo by GC- WS of the

react i|jgnaddigrelir es. Anal ysifs showgithbgylpr esence of
D66 | Shhvekion$ PRESISY BRITRAChTERS G DistEidBY|  mMer capt an
GYese),— BdITP anag24- tihiaarget hyh+ 4- et e - 2- pent anone
(BNVFD -| Thep T elfatsyée [cofcenfradsors of the three sul fur
species were virtually the sanme 1n both the MeSH and
M%OWF ed reactions. This is consistent wwth rapid
[ tion o J: t .
(790 1 oA pleo e, FE odBCEr URIN AR bR A Rixurcs
vaanghdrodNsoetohlee wararl dndagheneiic efotlstr Mixfuoy las dshewhfindbe table
found in the MeSHpronoted reaction was shown to be
belgwurity in MeSH. Al numbers were rel ative

?T%Z?‘E‘X?ITD‘I‘E_?_['OG'%?J TS exanpl € Snows (e degr ee
8PP ssoci ation ¢f BMIPoin mixtures with phenols,
Nxﬁetongi vvgter and phenolic nother [iquor as shown in
~the table below Sanple 1 2 3 4 5 No. t_ BNTP.& CR
Feed CR Feed CR Biestp Phé%&l’(%hé?}%&‘?e% @ Eﬁegg&ﬁ BMTP
g’g‘; tlogg' S 98. B\PFP 8 HWieRo186. IPerdVANMIL) YW Holfet

BMTP %oftotal S 989 97.8 96.2 86.9 7.2
!
Water %owt - - 0.08 0.34 1.75

Sample 1 is undiluted BMTP used as catalyst promoter. Sample 2 is a mixture of
BMTP and commercial-grade phenol. Sample 3 is a mixture of BMIP,
commercial-grade phenol and LC-grade acetone prepared as condensation reactor
CR feed. Sample 4 is a mixture of BMTP, commercial-grade phenol, LC-grade
acetone and mother liquor recycle stream from BPA purification. Sample 5 is the
condensation reactor effluent stream (Stream 3) using Sample 4 as the feed
stream. All samples are analyzed using gas chromatography with a sulfur-specific
detector. The percentage of total peak area represented by the BMTP peak is
shown for each sample. The water concentration for Samples 3 through 5 is
determined by GC/TCD.

Example 3

[0060] This example shows start up of the reaction system depicted in Figure
1 for manufacture of BPA using BMTP as prorhoter for the acid-catalyzed
condensation reaction between phenol and acetone. With carbonyl compound
stream 2 containing no flow, liquid phenol is charged into condensation reactor
CR containing acidic ion exchange resin with a cation exchange capacity greater

than about 4.0 meq/g dry weight through phenolic compound/mother liquor



Sample 1 is undiluted BMIP used as catal yst pronoter.

Sanple 2 is a mxture of BMIP and commerci al - gr ade
wohermaboo4®anpl e 3 is a m xture of BMIP, PCT/US2006/017360

commer ci al - grade phenol and, ] C grade acet one prepared

as condensation reactor CR teed. Sample 4 is a mxture

of BMIP, commerci al -grade phenol, LC- grade acetone and

not her |iquor recycle stream from BPA purification.

Sedrpl @ nd conldbssadondedsat feod streaation, eid thengh Sikdtgd@holic

(Stream 3) using Sanple 4 as the feed stream

All

SRPIWY steamah a}% Hesupiegioigy Bpaxrbensdmandyr-aghy teperatre of
Hihe o . ;

B R EEL O En Rkl FRe SRR B0 05, o 02, P

flawpl fom Tihe owatiedsatomnaesdisraCRor filly dSayphtesm Jolubmolgh via
5 is determ ned by GJ TCD. Exarrgle 3 [0060] This
I

exdepration Hesros eialeniupresm Brandy learssi ba dehudration eplugteC
beBmF thd lﬂ%&d]ratfoq%cotmﬁﬂ %@&&Hg ?tr@afm ? gﬁd g@ﬁﬁa‘cw ﬁllﬂﬁn overhead
t -catalyzed ensa

pronoter Tor e acl con tiron reaction
betane dn Phemd| flawdis sadst esteblisiiéd Hrapa rthe ropktomo o ahn gromoter

stream 2. contai.ning no flow, |iqui heno| is charged,.
bR SABGHUBE B e BErep SOl S Kb Sloms hengy and in

§ecol@ pHENJIR obhpMuhd sBefR10L OWaRX G BRPAUERPRE] the Ph8&lslion
than about 4.0 neq/g dry weight through phenolic

taivo Gikdyiastrhan 120 dysddingahitn dreamd e driadios &t foereate a water

SRR ST S RSPl G s

Pg. BNIEP ieipe irdtodiedintd the sghéth @hingectibn poiME ANG@il i methyl
reactor CR_i.s brought up to about 60QC. Phenol fl ows

megrrPiaRded i issceniensatiemestior ER teachen abaHl el Mats P> mol

| B i i . . t
S, TP MU TSRO S Al SRR B
deéotidn ahioopointod heingbatritoiied ¢4 insam tRatanated shimdnalatr excess to
col.um 'over he stream 4 Phen})l flowis also

Bty e erptery Bk PHERYD RS WAk Ry gRafertar malioige in the
EONAATBE et {sNRaiREAREA S crBRSOMAA ab6M YD pRILLERB greater

stream 6 and I n second phenolic conmpound stream 9.
Wanebouts2.Dntlhe doteeBM TR mttodecedontdeths ayitem 15 eaaht that €Rvould .

FA2SPAERTY Ao P Rt b, 29 PSR s A R
GRRARAS APHIANA NS 36it8ihe CRithi @B kit ulaBib® Wopdrdhed®Y the vapor
recirculation stream 11 from the promoter absorber column PC and the point at
which it intersects the dehydration column overhead stream 4, upstream of pump
P1. It is noted that BMTP is not injected into a nearly stagnant stream during
startup.

Example 4

[0061] Into the reaction system started up as in Example 3, liquid acetone is
fed into carbonyl stream 2 to achieve the material balance at BPA manufacturing
operation as follows: Liquid condensation reactor effluent stream 3 comprises
about 540 parts phenol, 257 parts BPA, 18 parts water, 5 parts acetone, 9 parts
methyl mercaptan and 90 parts other species. The vapor dehydration column
overhead stream 4 comprises about 5 parts acetone, 1 part water and 9 parts

methyl mercaptan, and the liquid dehydration column bottoms stream 8 comprises



% . BMIP is then introduced into the system at

injection point A until the nethyl nercaptan |evel in
woOher7aeemdensat i on reactor CR reaches about 0. 5rParAs2006/017360

(0.95 nmol %9 . Water is maintained in excess during

this procedure by the rate2df BMIP injection into

point A being controlled to insure that water is in

nol ar excess to nethyl nercaptan. For exanple, the

G O :f)‘iftméh’A”Efdcﬁ@t Rs gmélﬁﬂ. R 1iuidprbiiBics AHHERS @b ludh

reactor 1s maintalined at greater t’han about 1.0,
bpitehersabiy 6 rcemprsest smmt FBupartd. thenThe patnlacaime 9 parts

i ntroduced into the systemis such that it would be

medl mareantan PR WHSs w96 (0. 95 mol % of the
[6EsRgensS ALl Qe YateDt abHlidafiyRd)tied Yprotufds, AribSty documents,
contained within the recirculation | oop created by th?
axtmpes; oblicatrub.anieonalst eadnether doewmene Giegnpergin are fully

.absorber,colum PC .an e [ ' R th thi
it sra st bY T HEReE A Sy B bR A tinddnsistent with this
iMRetib£and &t all iisdtiond In which etigitintdrpbraBMI B pesmittekl.

injected into a nearly stagnant stream duri tartup.
[@é&m e%epmqncphl%vqrﬂéng%ée@iwwa Bli’ﬁe%tqgilﬁ%&feuﬁ&ed
i i el . bony|
L e L
[006A)f actiilengheopBusattion @sbddinbwesof Itheuingention have been

e R

WIS aafl® 8¢ an® nR§ UeSrehilitlad BBk GBScakiladinde parwishout
ot her "speci es. The vapor dehydration colum overhead

dsparting #omother $reets aab caePS op dhe nerndippndccardmgly. e gpot

.and. 9 parts neth a i- QU]

idengat BF bR SRtk b S EEReA Rl e o i cxampplys
Rar dsscBoranskt SRahPadreia bineruther fhhe thd glaimds reonmisemed as
absor ber colum bottons stream 6 conprises .gbout, 249
peomBasEnS] HoSiepEIFs <O RARGHES n8VHR PLIRERFgE M the piesent
.ner t .

R, RARLE BRI AEE L ROBPhe ] ety peicnty
thddel ski1RS], in phidrt Wathicnthe ineemiiah pertaingl ot her docunent s
cited herein are fully incorporated by reference to

the extent such disclosure is not inconsistent with

this invention and for all jurisdictions in which such
i ncorporation is permtted.



[0063] When nunerical lower [imts and nunerical upper
limts are listed herein, ranges fromany lower [imt
woao@ngodpper limt are contenplated. [0064] WaCraiskdwe/017360

illustrative enbodi ments of ok he i nvention have been

described with particularity, it will be understood

that various other nodifications will be apparent to

and may be readily made by those skilled in the art

W oVie Ctiepdst i ng fromthe spirit and scope of the

i nvention. Accordingly, it is not intended that the

scope of the clains appended hereto be limted to the
gxanplaepraBss Aas6sd Bistn SosS BlanhBbl Erggoq' t

t hat thg_ cl ains be E%nst_rﬁed “as ‘encofpas |ﬁg&aﬁﬁr§§12§{en01

fraavigcwsingfcopditions edsherisiug/e phgnotibicomppesd/ohethien litjine stream,
r nt, Lnvention, includjng all features. which uld
SERBHLL g ey S PR arATS Snoisti g peld cpalyst
bt radihtaiedWihédt bEIgphenvE Hhirifadd@ideRicBRdiMbA, YeoRidsHion
Is: 1. A process reaction systemfor manufacturing
Foriep heHBenta strensk yighe ndshydustion aecluminng demdicatioonsolumn, a

[:5] | 1C er_liguor .strea

R B R R R R 0B i

ponpto i progmater absabeaadoblingta dettdrion todluned sid8 dedw stream, a
acturing conditions, a condensation

| yphenol . manyf
H@B/VQF%PHMHHB% QP SHFATL0? BIOFRHSF APPSR colgminA, vert stream
f8hy WAk QRoteP! b8 be IR reﬁyag& Uit GY 8HREA from the

stream under vacuum cr eat ed downstream ftirst Bun'p
prompterr ahwotber calvsur tocthe dehydmatjonacatedy divathead sitednu npstream

Fde draw strea a de rati on col ymm bottons stream..
3t 08 f5F B b P bmPet are caTu BoloPs P o Hhenolic
porapRIndstref5 08 BRbn€ phétitlic cEmPSRRY stict&l th ThH B di@ ﬁng iA1830rt
fromthe pronoter absorber colum to the dehydrafion
elothg stovianm ardia sondeasatiopgeacternfeet strdam ¢ompiisipgiths, phanolic

d 0] St rea a fir
DR RS RS s Pt T POV RIS BbBRE e o armapoter
siisostemcbIunirhBottdragbtebat gthe ogdens@tidn fhctoh obfisihg RHMRId
densation reactor feed stream conprising the

%ﬂﬁ% s BBHBURRTIBSHEP™| COBREFng rRbgRpLic pranpeud gpagtant, a
SOy ear A"t DS ARSREREE, S, ppo
ermppsitibne sfaid yssmetsdithdoyomne ssatalgsic piodibtsty sb@position being
SRR Eul) g’eiti(rf %ro%egshreeggloincsys%gnqqr? la'lip I%asrt %%g to? Pat) ’theadehydration column
overhead stream downstream of the dehydration column, downstream of the point
at which the vapor recirculation stream intersects the dehydration column
overhead stream and upstream of the first pump creating a vacuum in said
dehydration column overhead stream, (aa) the dehydration column overhead
stream downstream of the dehydration column, upstream of the point at which the
vapor recirculation stream intersects the dehydration column overhead stream and
upstream of the first pump creating a vacuum in said dehydration column
overhead stream, (b) the second phenolic compound stream to the liquid ring inlet
port of the first pump creating a vacuum on said dehydration column, (c) the

promoter absorber column, (d) the carbonyl compound stream upstream of the

junction with the promoter absorber column bottoms stream, () the promoter



car bonyl conpound reactant and bi snet hyl t hi opr opane

catal yst pronoter conposition, said
woiemaBonsh t hi opr opane cat al yst pronoter conposPCTmIS2006/017360

bei ng added to said process _reaction systemin at

| east one of (a) the dehydﬁgiion col utm over head

stream downstream of the dehydration col umm,

downstream of the point at which the vapor '

586H0eE WoRin0O BoBbhs afchinl BftREhSot R fielbMed atitloAhe ehibohyl

over head stream and upstream of the first punp

equenauing gtreany g (flifhci pieBelicocoaeeyad/ sty ligepu ffica¥er head

stream (aa) the dehydration colum overhead stream

downstream of the dehydration colum, upstream of the

poi nt Tiad probéss Bystaia ofafiin I, edierein titghenolsd ceapound comprises

intersects the dehydration cql um overhead stream and

pisael @aghihsrcarbeayk qompougd spMEFEEsEPHENS vacuum i n said

dehydration col unm overhead stream (b) the second

phenol i ¢ conpound streamto the liquid ring inlet port

8f t h€hd praetsspsysiEne € atdimgl awhaeunuthccavid abtdlyst comprises an

Gehudh oLl on, CoLUI, () 1S B OTRLCE, Shsarber pEal M 4o

hapGtdro ¥ ent.h the pronoter absorber colum bottons
stream (e) the pronoterabsorber colum bottons stream
upstream of the junction with the carbonyl conpound

2t ream o rﬁ.rc;cf?%seg%?en? hopfncﬁ.lsliirﬁ: 1CQJH%?&1'1{‘ %%B%Sﬁ(@dﬁ)‘l %Huf:—tlc}’%ueﬂng

Strea rocess system of clai erern

BRI s GnTRTBROI A e AR loif HB5H 4HeaNDI°C BBt 0caraaa ayontact
compound conpri ses acetone. 3. The process system of

timgiohithe pelpriteaphandhearberiyd cermpenngds ovelolhp rrisleantayst ggpigplent
at i on. ex n resin ' (o ge

R RSP Ed R WAT G Py RSEIORRET 4. e
process system of claim1l, wherein the pol ypheno

manuf acturing conditions include a tenperature of from

about Thepropessapsen of stimdn wharedbsnidpelyphgnel rodpgfecomprises

,Qg%y Renol and carbonyl conpounds over the acid

catal'yst equivalent to a weight hourly space velocity

of fromabout 0.1 to about 10 hr 1 . 5. The process

oty LRI L7 L -
dompRiH R RRALA 16 3hAR YrdobeR IR system in at least one of (a) the
dehydration column overhead stream downstream of the dehydration column,
‘downstream of the point at which the vapor recirculation stream intersects the
dehydration column overhead stream and upstream of the first pump creating a
vacuum in said dehydration column overhead stream, (aa) the dehydration column
overhead stream downstream of the dehydration column, upstream of the point at
which the vapor recirculation stream intersects the dehydration column overhead
stream and upstream of the first pump creating a vacuum in said dehydration
column overhead stream, (b) the second phenolic compound stream to the liquid
ring inlet port of the first pump creating a vacuum on said dehydration column, (c)
the promoter absorber column or (d) the carbonyl compound stream upstream of

the junction with the promoter absorber column bottoms stream.



conposition is added to said process reaction system

in at |east one of (a) the dehydration colum overhead
weoetowasvdownst r eam of the dehydration col um, PCT/US2006/017360

downstream of the point at ich the vapor

recircul ation streamintersécts the dehydration col um

overhead stream and upstream of the first punp

creating a vacuumin said dehydration colum over head

21 r eaffhe ( piredsheydany df atiaon ©pl wherey esatte aghtad {4t e aromoter

downstream of the dehydration_colum, u trean1of t he

BITPRSILAD 15AddRd {heaid RERSCST BRFHQL PR AL ration column

bULRLRRG o (3G bR fn &Jaﬁsﬁ‘c&mh&%s%ﬁe&%adﬂmm

upstream o Irst punp creatlng a vacuumin sa

dehglﬂdatth@ nvapot ustiranlegiohe siteast rietensecisbihet dehgizaiomd column

ol i c conpoynd strea | iquid rlng i nl et port
8Y Fl Fliri?ag} aﬁg rFH’SE?Bé’ét Bﬁ }i (}U’E}ﬂ% aﬁea ng f vacuum 1n said
aﬂx@ﬁﬁhkgﬂnﬁ@$ﬂgmwd@ﬁ%mﬁhe pronDter absor ber col unm

or '(d) the carbonyl conmpound stream upstream of the
junction with the pronoter absor ber col umm bott ons

B oo R BRBR RN SOl APy MBS S
pleacl,iad tﬁd@ﬂﬁiﬂyﬁéorh;b‘tﬁmd%b Figdd 28toael um over head
stream downstream of the dehydration col umm,

downst ream of the point at which the vapor

goc! T SHLHAL: Std AT AHE 5CChBrel helRN Ladlsp RofiBhibiMan
over head “stream and upstr an1o e fi

aalémtdangn exohacgeursinrhasmigch chéby dxdtangmcambntmnf geetehtad 4.0
| st r The process systemof claim?7, wherein the

é“% ound conprises phenol, and the carbonyl

conpound conprises acetone. 9. The process system of
claim7, wherein the acid catal yst conprises an acidic

&%,t i offthexwbaageystasiaf Haiwi Mg veherain itbn pekphemy enanufacturing

G oS R e o et Bl ket s e

[ f
I i T

1902 ypizbhbourbrapacsavebenity of fomp elbavd §. loweboutd i d
catal yst equivalent to a weight hourly space velocity
of fromabout 0.1 to about 10 hr 1 . 11. The process

$yst emhebraeks slystzm OFREARI 7) wihadtein £ad YeRR&ol ProddbiCdomprises

conpri ses
bisphenol-A.

12. The process system of claim 1, which is started with steps comprising (1)
adding liquid phenolic compound into the condensation reactor maintained at a
temperature of from about 20°C to about 130°C and containing acidic catalyst
through the condensation reactor feed stream comprising the contents of the
phenolic compound/mother liquor stream and the promoter absorber column
bottoms stream, (2) adding phenolic compound into the promoter absorber
column, (3) adding water into the promoter absorber column or the condensation
reactor feed stream at a rate to create a water level of from about 0.5 wt% to about
2.0 wt% of the condensation reactor inventory, (4) adding bismethylthiopropane

into the reaction system at an injection point at a rate to maintain a water/methyl



bi sphenol -A. 12. The process system of claim1, which

is started with steps conprising (1) adding liquid
woherrabooao conpound i nto the condensati on react BCT/US2006/017360

mai nt ai ned at a tenperature of from about 200C to

about 1300C and cont ai ni ng2%ci di ¢ catal yst through the

condensati on reactor feed stream conprising the

contents of the phenolic conpound/ nother |iquor stream

X 3 . |
ngeg%})tﬁemﬁfan g%ﬁoeﬁ’l 8 §6H<Ri§§a_t16§ L9646 Bas BERAMO )] the

ng phe I ¢ conmpound into the pronoter absorber
notiyd nmerchiEan dd dhe grondensatidnnteacton aegnhesrdk &y Walss by By %owt,

NIRRT O e Y S REIPRR Y BUSFOBPoTT o BHGIT Dea vt &

d htich QoM BferhbiR GeAHEASRhitRAN ©8Che dehyuitatid bylumn,
addi ng bi snet hyl t hi opropane into the react.ion

deyssteemnaot dee poine et mdvchpBiertapar recitchlaion SiadR dntersscly the

t er/ net hyl mer.capt ratio i j
B EHAP L EC AR R g D Pk
VABNGAR adldidehideticooslemnsatvietirad e@etnayr (b) éa threscOnd@phanblic
to 2.0 %, ereby. the bismet hyl t h},o ropane i.n'&ecti on
cpwipAEng Srepm fooihe tiqBidaring nfel port ot i IHLRYAP 4TSRS PO

oglvﬁlw %Q@ﬁ&ﬁoﬁaﬁgﬁ%@ Iﬁ:f)] triﬁ g{i@ forbd16r %%BME biv@th 6P (AN, the

ownstream o i ch the vapor

cafony compound sitermanpsiredne o dlot Binttien wathythe Proroeter ahsgrrer
over head stream an sireamof the first TS
el Pt VAR HTSRPY e Rt retrEBtoRaP B deetiop i
c%&fr@@éﬁ td Msutd b ey88cRNE MR Rkbdys a6 RS nRtdapam inothe
the liquid ring inlet port of the first punp creating
candensation wacteni d dehydration colum, (c) in the
pronot er absorber colum or (d) in the carbonyl
conpound stream upstream of the junction with the

1B onofiey pae&es hakteaolofntlabet tyMe/hsidieatne psholibecetyyound

the rate of bisnethylthiopropane injection.is .
comriset Phanol and HheuanethyiiigRipRANCig Ao i e dgastigg sygem
35085 G000yl L BRSSP ORGP g ol
6 GhP euidbnsaivy fesesr pleeten thaarabotihe Obinsilrglhchyriettiyl opreptanan

I's added jnto the reaction stgmat an injection
88 Pﬂ‘i‘deéﬁat’é’nrrﬁ%céortrsacﬁﬁ? é(Yt%’s%l’He&%t er/ met hyl mercapt an
nolar ratio in the condensation reactor greater than

about 1.0 until the nethyl mercaptan in : _
14. The process system of claim 12, wherein the bismethylthiopropane is

added to said process reaction system at an injection point in the dehydration
column overhead stream downstream of the dehydration column, downstream of
the point at which the vapor recirculation stream' intersects the dehydration
column overhead stream and upstream of the first pump creating a vacuum in said

dehydration column overhead stream.

15.  The process system of claim 1, wherein the molar ratio of phenolic

compound to carbonyl compound in the condensation reactor is at least about 2.



t he condensation reactor reaches 0.5 wt%to 1 %u. 14.

The process systemof claim 12, wherein the
woiemaBonsh t hi opr opane i s added to said processPCEASLIN6M17360

system at an injection poi in the dehydration col um

over head stream downstream t he dehydrati on col um,

downstream of the point at which the vapor

recircul ation streamintersects the dehydration col um

oyer haad mbeRanysesh upsiai@ars, oihdréia the riblapusio of phenolic
creatin% a vacuumin said dehydration colunn overhead
eqrapaanl 1o SarbpREl ¢nrepad 18yhe eqpdgpsaipaireactor ifone RPOYL Heto
Eg)cju?zsrati o of phenolic conpound to carbonyl conpound
[ e condensation reactor is at |east about 2.16.
The process system of claim 15, wherein the nolar
rati o_of phenolic conpound o cayrbon conmpqund in the
EondehBat PEFCFLasYHFM sOF r 69BN 4‘%‘3315%0&{6 ogmoyny of
t ftoCh-A ighn ciéilt to
B P S o T Trdas FREh Colsithy AT
spatamaisetByifhercaman lavel imsthe teidensation reactormdrfoam ebent 0.25
te\{)el %p tg}e condensati on reactor of from about 0.25
PoQBbti 79 wt % 18. The process system of claim 2,
wherein the nolar ratio of phenol to acetone in the
condensation reactor is at |east about 2. 19.

¢ . The
p8-ocedhe Pyeccanspen of mars, 2, Wwigreinnthe Haolep|raiio odt phene) to
l. ' . ion reactor is from
geg‘%}% IQIE eoC%ag%)r%? ﬁ%&a&%ﬁsﬁaﬁ@e@%ﬂ}%@ﬁe{% system of claim
18, wherein the anount of bisnethylthiopropane added
to sajd process reacttj on, Sﬁ%t emis suffi Ti ent.

Ai nt ANF PEOGeEY RYSteHefcelpind S Bhetey the e aaoﬁaetré)fawheaﬂl to
b&AGTah uf co‘hﬁ&@aﬁ&‘??ﬁac@r 2R aBARUto 2bQutits¥e 21. The

process systemof claim®6, wherein the nolar ratio of
phenol i ¢ conpound to carbonyl conpound in the

Sndegﬁati on react or IS gt least bouh 2. Zéi The . of
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condensation reactor is fromabout 4 to

maintain a methyl mercaptan level in the condensation reactor of from about 0.25

to about 2.0 wt%.

21.  The process system of claim 6, wherein the molar ratio of phenolic

compound to carbonyl compound in the condensation reactor is at least about 2.

22. The process system of claim 21, wherein the molar ratio of phenolic
compound to carbonyl compound in the condensation reactor is from about 4 to

about 25.

23. The process system of claim 21, wherein the amount of
bismethylthiopropane added to said process reaction system is sufficient to
maintain a methyl mercaptan level in the condensation reactor of from about 0.25

to about 2.0 wt%.



about 25. 23. The process systemof claim 21, wherein
t he anount of bisnethylthiopropane added to said
wonRorase4n eact i on systemis sufficient to mai nPa@rwsa006/017360
nmet hyl nercaptan | evel in the condensation reactor of
fromabout 0.25 to about 2.0 wt % 24. The process
systemof claim?7, wherein the nolar ratio of phenolic
compound to carbonyl conpound in the condensati on
2£aCt Phe pfocdés bRAGh Delaim?27, RherelthénepPhalasfutivysf ehem@ilic
claim 24, wherein the nolar ratio of phenolic conmpound
enpang dhearbeyhperperndinthecendarfaHemEGABIeT ks deast aboyt 2.
from about 4 to about 25. 26. The process system of
clai m 24, wherein the anount of bismethylthiopropane
25ldedThe psavesh pystess clemc t24p wisysh e¢he irsolaifdtioc b€ phetadic
mai ntain a nethyl nercaptan | evel i.n the candensati on
PR 1 CAPPBH SORRING 1281 ETERIAION IRACIATIS O AR 4 to
Q%R&Q?S system of claim@8, wherein the nolar ratio of
phenol to acetone in the condensation reactor is at
| east about 2. 28. The process system of claim 27,

erein the nolar rati o of phen to acetong in the
2@ndet@%t@8ﬂmﬁ%aé¥%?nis° r ﬁFﬁbg%% im? ot oEmowY of
TRy ARRRpaNs tadfdfto Cdadd Prackss WoRAIBh Nsylshen aemdufficiadt to
bi smet hyl t hi opropane added to said process reaction

“Bygtamainsetbylfmereamsan level indthe eeridensation reaptoras feoap abgit 0.25
#ﬁﬁ%ltipnge condensation reactor of from about 0.25

B %70 wt% 30. In a process for manufacturing a
pol yphenol conpound in the presence of an acid
catal yst by adding into a reaction zone containi.n
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a carbonyl conpound reactant and a catal yst pronoter
conpri sing bi snet hylt hi opropane, the inprovenent

nprisi ng addi ng said catalys ronoter.to sai
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29. The process system of claim 27, wherein the amount of
bismethylthiopropane added to said process reaction system is sufficient to
maintain a methyl mercaptan level in the condensation reactor of from about 0.25

to about 2.0 wt%.

30. In aprocess for manufacturing a polyphenol compound in the presence of
an acid catalyst by adding into a reaction zone containing said acid catalyst and
maintained at polyphenol manufacturing conditions a phenolic compound
~reactant, a carbonyl compound reactant and a catalyst promoter comprising
bismethylthiopropane, the improvement comprising adding said catalyst promoter
to said process in at least one of (a) a dehydration column overhead stream
downstream of the dehydration column, downstream of the point at which a vapor
recirculation stream intersects the dehydration column overhead stream and

upstream of a first pump creating a vacuum in said dehydration column overhead



downstream of the dehydrati on col um, downstream of

the point at which a vapor recirculation stream
wonv@riseadbs t he dehydration col unm over head st peamsa06/017360

upstream of a first punp creating a vacuumin said

dehydration col um overheadtream (aa) a dehydration

col umm over head stream downstream of a dehydration .

col um, upstream of the point at which a vapor
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tream 31. The process of claim 30, wherein the, .
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acid al yst conprises an 30|d C
cati on exchange resin having a cation exchange

paci.ty of greater. than 4.0. [g.dry.weight. 33. The
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PR a6d e icABoR ANGiigoand comptised Acatoheemper at ure of from
about 20C to about 1300C and a contact tinme of the

pol yphenol and carbonyl conpounds over the acid
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Y8 said catal yst pronoter is added to said
process in at |east one of (a) a dehydration colum
over head stream downstream of the dehydrati on col um,
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weight hourly space velocity of from about 0.1 to about 10 hr’.

34.  The process of claim 30, wherein said polyphenol compound comprises
bisphenol-A. 4

35.  The process of claim 30, wherein said catalyst promoter is added to said
process in at least one of (a) a dehydration column overhead stream downstream
of the dehydration column, downstream of the point at which a vapor recirculation
stream intersects the dehydration column overhead stream and upstream of a first
pump creating a vacuum in said dehydration column overhead stream, (aa) a
dehydration column overhead stream downstream of a dehydration columm,

upstream of the point at which a vapor recirculation stream intersects the



dehydration col unmm overhead stream downstream of a
dehydration col umm, upstream of the point at which a

weapridendci rcul ati on stream i ntersects thedehy#camiseme/017360
col um overhead stream and upstream of a first punp
creating a vacuumin said d&hydration col uim over head
stream (b) a second phenolic conpound streamto the
liquid ring inlet port of a first punp creating a
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38.  The process of claim 36, wherein the acid catalyst comprises an acidic

cation exchange resin having a cation exchange capacity of greater than 4.0 meq/g

dry weight.

39.  The process of claim 36, wherein the polyphenol manufacturing conditions
include a temperature of from about 20°C to about 130°C and a contact tlime of
the polyphenol and carbonyl compounds over the acid catalyst equivalent to a

weight hourly space velocity of from about 0.1 to about 10 hr.

40.  The process system of claim 36, wherein said polyphenol compound

comprises bisphenol-A.



