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thes® AATE D components into, for example, a bisphenol production process can lead to the
generation of undesired impurities and color bodies, resulting in the production of off-spec

product.

There is a need to protect ion exchange resins from oxidative degradation
prior to and during storage; prior to and during washing; prior to and during drying; and

prior to use of the ion exchange resin in a chemical production process.

U.S. Patent No. 4,973,607 discloses a method of stabilizing a cation
exchange resin against oxidation by treating the resin with an antioxidant and then using the
stabilized antioxidant-treated cation exchange resin exclusively for water applications,
wherein the purpose of the stabilization is to prevent decomposition of resin during such use

of the stabilized resin.

U.S. Patent No. 4,973,607 does not disclose the use of an antioxidant-
stabilized ion exchange resin in catalytic chemical processes such as bisphenol-A or phenol

alkylation production; and does not disclose that the purpose of stabilization is to prevent
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Japanese Patent Publication 20021132(A), Japanese Patent Publication
20021133(A) and Japanese Patent Publication 20021134(A) specifically address
degradation of the thiol portion of an aminothiol promoter of a bisphenol-A ion exchange
resin catalyst which has been modified with an aminothiol promoter, but do not teach

preventing degradation of the ion-exchange catalyst itself.

Ion exchange resin catalysts are normally washed prior to use to remove
contaminants that can affect the operation of the process. Methods of optimizing the
washing of the catalyst prior to use have been previously disclosed, for example, in
European Patent 765685; U.S. Patent No. 6,723,881; U.S. Patent No. 5,723,691; Japanese
Patent Publication 2000143565(A); and Japanese Patent Publication Kokai 09010598(A).

U.S. Patent No. 6,723,881 discloses, as part of a catalyst preparation procedure, the use of
-
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to its use. at is needed In the industry is a
that excludes oxygen from contacting the catalyst.

Another aspect of the present invention is directed to a method for preventing
the degradation of a catalyst during storage of the catalyst which may be subjected to contact
with an oxygen environment and prior to using the catalyst in a chemical process
comprising treating the catalyst with an antioxidant. In this instance, the antioxidant-treated
catalyst can then be stored without taking special precautions to prevent contact with oxygen

until further use.

Still another aspect of the present invention is directed to a process for
producing a chemical product in a chemical process using a catalyst comprising (a) treating
the catalyst with an antioxidant; and (b) contacting the catalyst with the necessary reactants

to produce the chemical product in such chemical process.
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cation exchange resin sample when stored without special precautions to prevent oxygen
contact. Immersion of such a sample in water would result in a discoloration of the water,
and a noticeable increase in the acidity and the TOC content of the water. An ion exchange
resin that resists oxidative degradation is said to have good shelf life, and would not discolor
significantly on storage, nor cause a large increase in water color, acidity or TOC content
when placed in water. Typical unstabilized cation exchange resins do not have good shelf
life, and begin to discolor after storage of one month or less. A stabilized catalyst of the
present invention, on the other hand, will have a shelf life of generally three months or

more, preferably six months or more, and most preferably greater than one year.

One embodiment of the present invention for preventing the degradation of
the ion exchange resin is to store the resin in such a way as to prevent exposure of the resin
to oxygen, that is, in a way that prevents the resin from coming into contact with oxygen
before further use. Various means of preventing contact with oxygen may be used,

including the use of oxygen barrier packaging, inert gas blanketing or vacuum packaging or

4-
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One preferred embodiment of the present invention for preventing the
degradation of the ion exchange resin includes treating the ion exchange resin with an
antioxidant. The antioxidant and the steps necessary to apply the antioxidant to the ion
exchange resin are described below. The antioxidant is added to the ion exchange resin,
preferably at the time of manufacture of the ion-exchange resin, to prevent degradation of

the resin by suppressing the free-radical mechanism.

The ion exchange resin used in the present invention includes, for example, a
cation exchange resin. Cation exchange resins and processes for preparing cation exchange
resins are well known in the art, as exemplified in Helfferich, Jon Exchange, McGraw-Hill
Book Co., Inc., pp. 26-47 (1962). Advantageously, the resins are prepared by first
copolymerizing one or more monovinyl monomers and one or more polyvinyl monomers to

prepare a crosslinked copolymer matrix, and then functionalizing the copolymer matrix with

5.



10

15

20

25

30
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percent and nore preferably less than 1 r t. TIh
and DOVEXGAONSDSFHIBRE MR-3830 @at@igw BRIy BRI oin The Dow

Chm%%@k'fif”»%‘%far?sgbé“v? | f vacutm packagi g s used. the

package dtﬁer%&gr?lglgg SP cgrgmgr%la l\gl%V%IIa{ble ion exchange resins useful in the
present invention include Diaion SK104, Diaion SK1B, Diaion PK208, Diaion PK212 and
Diaion PK216 manufactured by Mitsubishi Chemical Industries, Limited; A-15, A-35,
A-121, A-232 and A-131 manufactured by Rohm & Haas; T-38, T-66 and T-3825
manufactured by Thermax; Lewatit K1131, Lewatit K1221, Lewatit K1261 and Lewatit
SC 104 manufactured by Bayer; Indion 180 and Indion 225 manufactured by Ion Exchange
India Limited; and Purolite CT-175, Purolite CT-222 and Purolite CT-122 manufactured by

Purolite.

The sulfonic acid-type cation-exchange resin catalyst useful in the present
invention can be, for example, a sulfonated styrene-divinyl benzene copolymer, a sulfonated
crosslinked styrene polymer, a phenol formaldehyde-sulfonic acid resin, or a benzene
formaldehyde-sulfonic acid resin. The sulfonated styrene-divinyl benzene copolymer

copolymer being preferred. These resins can be used in gel, porous, or seeded
-6~
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Advant ageously, the

Book Co., . Inc . 26-47 (1962
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as a strong acid catalyst).

Antioxidants incorporated into the backbone of the cation exchange resin
polymer by copolymerization include monomers with antioxidant properties that can be
reacted with the other monovinyl and/or polyvinyl monomers to be made part of the resin
polymer structure. Monomers with antioxidant activity may be incorporated into the
polymer backbone of the ion-exchange resin during copolymer preparation prior to
sulfonation. For example, EP 1078941 describes an ion-exchange resin containing a
vinylpyridine as a comonomer, wherein the vinylpyridine, which is incorporated into the
polymer, acts as an antioxidant. EP 1078940 describes ion-exchange resins containing
phenol derivatives as a comonomer, in which the phenol derivative incorporated into the

polymer acts as an antioxidant.
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pol yvi nyl nmonomers are divinyl nononers, especially
divinyl aromatic nonomers. The nost preferred
w@oiog®ssyl nmononmer is DVB. A snmall anmount of apehiusm06/002279
nononer may be added. Such nonomers include for
exanpl eThe hiytduxiddno nsdfuli ih ¢heapreiseat Inybwing agé ywstances which retard
di net hacryl ate. Anounts of such.non be,. for.
deteiisianph of hF €840 HHSAANS T L PLAAIOT Per arryPaS i oy
exang:éthoe? El&?ﬂbed ghg sTehenP& g Aoy, e §§d1¥18ﬁ‘ﬂle'3an%x1dants used in

e copolymer matrix Is advant ageous|
the freneat 1Ir10ﬂaidn2tﬁ@fy i\tvblukle ghdsé describedpind dyxiterre el., lﬁmsly bestiq of Polymer

S S L .
Kirk- (Qﬁi Aol %?}ﬁé@%ﬁzd’%ﬁdg e%#éc{l %&l&o%%@ﬁﬂiﬁﬁ@@ 6Lib9Tohn Wiley &

ange resent I nventi on
Sond; Peh URRCHael aneesmp) Ehcslrn;lwemfewnomdnw oed AenezangptssCoppyright 1997

stron acid_ion h h
o hsbnsr. B oo e BN Pt o
f"deégﬁngwmea{’?’ A S AT b Soodyear

Chefida®; aB)@ancfh&;refncommmd:heaé byrederaindeabl e i on exchange
resins useful in the present invention include Diaion

SK104, NrgoRitasis!vihictDnay beuddda0&he gobsinoimvBiAh? inwhdle for
Di ai on PK216 nmanufactured by M tsubi shi

exarhpldustnoayelic of palyeglic phepgls ANISS, dﬁ@q@gs ng)gglagwaes thioesters,
phosphgg% glqﬁg i acbur eglg one ni?fxt!ﬁ'%%ithmgof?’ 8I‘hK|-Emﬁ§x1@Qﬂ should

her max: ewat

prefbra¥B Hetuntchédie 111Ltﬁ¥\@lﬁdnﬁlcdl‘{3b2&bss’iﬁ®d whéshethé batﬁﬁ]l@gin 1s intended,
manuf actured by Bayer; Indion 180 and I ndion

espmﬂuﬁfaﬂsbmwrl%ngmeE?@HW PHAKIFG 1Pl OtgﬁcPosslble types of
ant1%ﬂmt%@1lah1ingﬂ %%yéefgdﬁ :51?6 Qwsen%vgl‘?t?qnaﬂg d@éhgéd fneU gP&t@@t No.

_ fonic acid-t
4,97@,%0r7g)n-exchange resin catal yst useful in the present

Other examples of antioxidants useful in the practice of the present invention
may include various chemical preservatives that are substances generally recognized as safe
(GRAS) based upon the Code of Federal Regulations, for Food and Drugs, 21CFR182.1
Subpart D-Chemical Preservatives, reference 21CFR Parts 170-199, April 1, 2001 revision.
The preferred chemical preservatives for cation exchange resin are used to improve storage
and to control color throw and TOC for long term storage. The additive to a typical strong
acid cation exchange resin stabilizes said resin to reduce both visual and extractive color
throw and to retard the development of TOC leachables. The antioxidants or preservatives
are either GRAS or have been tested and approved for using in indirect food contacting
applications. Examples of GRAS chemical preservatives can be found in Table I as listed in
the Code of Federal Regulations 21, Part 182.1 Subpart D or as commercially tested and

approved for indirect food contacting.
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i nvention can be, for exanple, a sulfonated
styrene-di vi nyl benzene copol yner, a sul fonated
wee@sssicnked styrene pol ynmer, a phenol PCT/US2006/002279
f or mal dehyde-sulfonic acid resin, or a benzene
f or mal dehyde- sul foni ¢ aci dTe®eln. The sul f onat ed
styrene-di vi nyl benzene copol yner copol yner bei ng
preferred. These resins can be used in gel, porous, or
seeded( US4, 564, 644; US5834524; US5616622; US4419245)

AntfoRidiBts/Tileasenl PeseRat 0K v to @GR AS Vs (it 192FR 182.1 Subpart D
US4444961; US3922255) or broad particle size

di stributions. Thage 3085 NS LaRHa £94 be sul fone
cross-1linked (EP1222960A2), shell functionalized (

EP0552541A1, US508%,%60) and:; 0f 590ia4n greater than 1
sul fonic acid group per benzene ring. And these resins
can be used singly.Qr, L0 combinati.gns of two or nore.
Ant i oxi dant s thatlﬁzfogg usgpr@ﬁa?'e present invention
i ncl ude sol ubl e antioxidants, .bound, anti oxi dants and
anti oxi dants incoﬁé%ﬁépgd iﬁ@ﬁ“?ﬂ@PEQEVH e of the
cati on exchange resin polymer. Sol uble anti oxidants
can be applied to IBR81#dn extkamyery s by di ssol ving
themin water, then m xing the water dissolved

anti oxidant with tl§2.3€a%i on Gadgum.soifaten t he excess
liquid is drained fromthe resin, a portion of the
ant i oxi dant woul d 1i8e.3280 ai né@ulladuryl tiedipadpésnagdbsor bed by
the cation resin, if the cation resinis left in a

"water wet" conditjigoRe3tn sEasEiasOSetabikulgi@si red, the
sol ubl e anti oxi dants can be renoved fromthe cation

resin prior to usqgoaBdyi N PAERAASESHdIE anti oxi dant

may be renoved fromthe cation resin prior to use by

washi ng. Bound anti 'g nts ntaiLn fupctionalities
t hat cause the anﬁﬁgéﬁ gntsfﬁﬁln%%%ﬁgﬂ ound to the

sul fonic acid gro the catiop resin. For exanple,
2,6-di-t-butyl - aﬁ%gﬁﬁé?hyléﬁﬁﬂ%ﬂg@EE@%ol cont ai ns an
am ne group, a weak base, which binds strongly to the
sul foni c aci d grodga-3d66t he Sedimpretabisilite and” can only
be rinsed off by using strong acids or by neutralizing
the strong acid grl82899% neutSodlumzsarbga woul d r ender
the cation resin unusable

182.3798 Sodium sulfite

182.3862 Sulfur dioxide

182.3890 Tocopherols

Preferred examples of preservatives used in the present invention include

erythorbic acid, thiodipropionic acid, potassium metabisulfite, ascorbic acid and Ethanox

703, ascorbyl palmitate, sorbic acid, vitamin E, 1,3,5,-trimethyl-2,4,6-tris (3,5-di-tert-butyl-

4-hydroxybenzyl)benzene (Ethanox 330), and octadecyl-3-(3,5-di-T-butyl-4-hydroxphenyl)
propionate (Ethanox 376).
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as a strong acid catalyst). Antioxidants incoiporated

into the backbone of the cation exchange resin pol yner
woosogsshy meri zati on i ncl ude nononers w t h ant PORUSZNG/002279

properties that can be reacted with the other

monovi Ny pefdfedranfiotifaituged mthe pesant tiovehgomBded-gat-buiyl-o-
~the resin polyner structure. Mnoners w th antioxidant
dlm@t?yﬁagnmqumo an pRiéyigrat aeld gnertthe tradenawe FRALObAER BEne

of 1 i on-.exchange resin during copolymer preparation
Alb%??lefs?rém’saﬁlpp'onati on. For exan‘p?e, EP >1/078921 P

e T aa s GO AE BB e8Pl Ao orican o cteively
prevh DB dndr U6 re¥hlip?iar tSudeN 404 PArALREoXiBAR i RRdPOkYEBSN resin
acts as an antioxidant. EP 1078940 descri bes
shoild neeoanitan se muels kmsoxidant diahiheduptionality 9é theasid peig i gnpaired.

conmonaner, in which the phenpl derivative {ncorporated
e I R R
catiG ek Y bntu %@é}r@feréﬁ]e? e BF 88 &Xiddn Y@Mt @hydedrom 0.01 to 0.5
subst arices whi ch retard deterioration of the cation

percextciawgieht. esi n by oxi dation over time and may include
for exanple those described in U S. Patent No.
4, 973, 60arioun mdids el beheedtotdppki tHanttsoxideadtd the thigon resin.
present invention may inc]ude those describ

: ! ug d i . :
For peample, igong pr_n})oqlgﬁ@yb ﬁl@fp@}gqoyd@pt PAY mphgé itcé%eézlalg%resm by first

Technal i > N .
prenaﬁlgg .;a%?.lﬁlgﬁ% 8%@%{5‘1&?8@ (rii y/é%g,rzraé@}ﬂgrl{@ggl ﬂgg %égﬁé)]ﬁ@ ARtioxidant
solubg Migehe ToARediogytil Loyt 4 phtiof of th2@@Rotigant phesetlihelye solution
& Sons; Ash, Mchael and Irene, The Index o X .
is adsartied by dameasion epiant hogsRzmolIioadhiien grinefgesm e cation resin.

Gower; Denisov, E. T., Handbook of Antioxidants,

Copyr i ghthega®uspnitRiimt selytiommyy carfain asher compepeigfhat are

., Antioxidants and Antiqgzonants Ryri ght - -
cith P O G L S IOr TS SRCURT i B a P ScbF Saabldap p g
butﬁh-&ﬁ‘ﬁe‘?ﬁﬁﬁﬁﬁo-ﬁﬁ%&&?ﬂ Bhs1yWBiubl: iABYatdeariBBekefdte bR Gcid such as
present ‘I nvention, include for exanple, nonocyclic of
hydﬂﬁh]&b@ﬁt Gtidds prestablg usalntorfesn anlamirersal so thad thexaptiaxidagtsyill

t hi oest ers,

become soluble.

Optionally, the cation resin may be rinsed after the antioxidant solution is
applied to remove the unabsorbed elements of the antioxidant from the resin. This rinsing
step is particularly desirable if a bound antioxidant, such as 2,6-di-t-butyl-a--dimethylamino-
p-cresol, is used; or if the antioxidant solution also contains other components that might
cause problems in the subsequent use of the cation resin. For example, when treating a
cation resin with a solution containing the hydrochloric acid salt of 2,6-di-t-butyl-a-
dimethylamino-p-cresol, hydrochloric acid may be released. Thus, it may be preferable to
rinse the hydrochloric acid from the stabilized cation resin after applying the hydrochloric

acid salt of 2,6-di-t-butyl-oi-dimethylamino-p-cresol to the cation resin.

Optionally, the antioxidant application step can be combined with an existing

step in the manufacturing process of the cation resin. For example, one step in a cation resin

-10-
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phosphi tes, quinolines, benzofuranones, or m xtures
thereof. The anti oxi dant shoul d preferably be

waeveagisdre in the chem cal process for which P¢EUS2006/002279
cation resin is intended, especially if a bound or
mangifgpiyngprogesd it thp eulfnation bk daiidn iesinusing.sulltuiescid; and after the

ible ty es of anti oxi dant,s.that may be used in_ the
S““B?%@é‘rﬁe% ?f\} TEIIOR TE L Saggf&ﬁ 2 i fresent ald ipygt bR Finggs from the

1es114 gﬁﬁhéﬁ%n o@iﬁéesrulfﬁﬁ@%h &3t 6f 2,804 t%lgﬂj %{'&E‘ne %nlﬁao Heresol could

he practice of e present | nvent

be d@ﬁé befose thbenkidglstepriesanmate] ¥iase thbapplaaBos %ﬁkﬁ’@l@:ﬁ& sulfuric
generally recogni zed as safe (GRAS) based upon the

aCIdCQ@éu@fngpgd]@,s gulﬁp:qggqyp(b@ndothg finplgracEg eiotha m@lcmahg)éfunc acid from

| t
the l%glﬁgr eng%aﬂ‘@%%? {f %ﬁ @% drolng e{fy‘gi%.\égapgvi si on.
e et e
cherffeal %@Hu&@n%ﬁoée@&@‘%lﬁféda Jagljygt Q¢ uéeﬁ 94 WS h%fqu?l neg-chf‘o
additive to a typical strong acid cation exc

prevmtsqannlsst abidatige sga@ilads pEthie dinaberrdadbac Su&:iopxbcessestmh iatidde, for

tractive .color . throqw and to retard the devel opnent
cxarggler SRR BRGS0 hedores Rengiaseions Rigdpeon: phenol

or ciR6& BIfRIn; %?@@cﬂf)n BPM@th?ﬁ@Bu??&h@rcb\@T}gEﬂH%&\f%ﬂleﬁ%y addition

usingin indirect food contacting applications
of arE;danlmlés amﬁlkamscwhe oi gliphapic ester patlioties byastehficftmnnd

transfﬁétﬁﬂﬁg%t op- éSOEI:Ppa]% ﬁl?anlfgaéulig Code |D? ]:g@iggze;égh phenylphenol

proda e ﬁl‘f‘tbl%bh‘yerﬁﬁéfs/ﬁ%@@ﬂh @@d ﬁ}‘&‘ﬂn& Qfhel métﬂ?lqsobutyl

contacting. Table | Anti oxi em cal Préservatives
ketoke OB K bp1GRASi cais diah sitegatodurtid i @rR182ddce8ub pditienid phenol; acrylic-

and 8313045 <8 PR GioR oL 208 CHHRBHPPISNP GrE by droxypheny)

propane production. The antioxidants of the present invention are useful in processes
wherein color and acid throw may be a problem and offer the potential to make cleaner,

lower color solvents and the reduction of acid release.

The stabilized cation resin is preferably used in a process for producing the
dihydric phenol 2,2 bis(4’-hydroxyphenyl) propane (commonly referred to as “bisphenol
A”) which is commercially prepared by condensing 2 moles of phenol with a mole of
acetone in the presence of an acid catalyst. A mole of water co-product is coproduced. The
bisphenol A process is a well-known process and is described, for example in U.S. Patent

Nos. 4,400,555; 6,703,530; 6,307,111; 6,465,697, and 6,737,551.

The strong acid cation resins of the present invention generally show both a
low color throw and a low TOC leachables after treatment with the antioxidant described
above. Such benefits are shown after the resin is stored, for example, for up to 6 months

with no significant increase in color throw and TOC leachables.

Colorimetric testing methods can be applied to evaluate for color throw.

Such testing as well as visual observation is often applied at the point of packaging a resin

-11-
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182. 3 149 Ascorbyl palmtate 182.3225 Cal ci um sorbate
182. 3280 Dilauryl thiodipropionate 182. 3637 Potassi um
woredoalssol fite 182. 3640 Pot assi um sor bat e 182. BTB1S2006/002279
Sodi um ascorbate 182. 3739 Sodi um bi sulfite 182. 3766
to aSodi thengnaitgbs suanfifaterdisi? a&éptabBaaid uimt sioy fesinéiad 82n3t8ferly
Sodi.um suIéC{D 182. 3862 Sul fgé) di oxi de 182.3890
PrOCREEGIHE MGrRS RASEIS Ry r BPOTh$tRage . Rtirk gk hedeppeasurable

by a' d&l&rnﬁetﬂﬁ ?és?ﬁh&d/bﬁ%ﬁﬂﬁ bQé%era'ﬂ‘c‘)h g1 EMBQ/%%]{ i‘l“n;?a?t' flidesirable

hi odi propi oni ¢ aci d, potassium metabisu
coloaszi:maﬂmlalsan:uoch @mocksEsthmnox 703, ascor byl palm t at e,
sorbic acid, vitamn E, 1,3,5 -trinethyl-2,4,6-tris

(3, 5-di Oy rhcthtiﬁYdr-te%m?%@éid’z@ﬁ@%bﬁ'b)lﬁ?Bi&iﬂﬁn(eﬁbﬁh%@@i‘esms is to
330), and_octadecyl -3-(3,5-di-T-butyl -4-hydroxphenyl )
use g Hiselsrieagine Feah ofn sv«m}plﬁ\omt@h artess ap %as@nﬂm acaéﬁlﬂowss d80 mL of

wat% Nyt Iagt (fhr e%cscﬁgﬁ%e B3k %({1 86b f'ni o% dgm% \x%)altjm e pl%ce 111 atjﬁcgeted

an antIOXI

flaskt ﬁr&ﬂ@ﬂﬁﬂ&o EI]ﬁh&iBﬁMe e 3n1b1)(1r@°~| InRREdreplE06BE Rlated Are rEﬁﬁ»ved for
cation resin should preferably contain eno

analysis. lowittask pomténféﬁf%@@tedéw §0 - Rrsp pxysen d&bubb?pddhrquﬁé the flask at
appz oﬁﬁneﬂel? njb%'llbltcoceﬂtsfl% ters rgx%upeo %ﬂe fhrét co%%(en%aa% ﬁg1§até"dsby stirring. A

Ion resin S of contain so

conc&ﬁbér@%hﬁaﬂg ptdvaht the EszpdetlTvb Qivgof Wte@frohh@e aekld Tesflatk contents
1S | alre
are malntag?ed in contact with oxygen at 80 °C for 7 days. At the end of 7 days, the samples

of water are removed for analysis. The above procedure shall be hereafter referred to as the

Accelerated Aging Test.

In the present invention, the increase in the color of the water after 7 days in
the above test should be no more than 500 APHA as measured by a Hunterlab ColorQuest
analyzer or other known color analyzers. The amount of color throw may also depend upon

the application use and the acceptable levels in such application.

Organic extractives for cation ion exchange resins can be measured using a
number of known TOC testing methods such as for example a Shimadzu TOC analyzer. In
the present invention, the increase in the TOC levels of the water after seven days in the
above test should be no more than 500 ppm as measured by a Shimadzu TOC analyzer or
equivalent instrument. The amount of TOC will also depend upon the application use and

the acceptable levels in such application.

The following examples are included herein to illustrate the present

invention; and are not to limit the scope of the present invention.

-12-
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A perm ssi bl e range m ght include an anti oxi dant
content of from0.001 to 10 percent of the cation
w0 e®bn08isy2 wei ght. A preferabl e range of anti oxPCEHINS2006/002279
content may be fromO0.01 to 0.5 percent by weight.
Vari ous nethods may be used to apply the anti oxi dant
to the cation resin. For exanple, in one enbodi nent,
EXANIieLant i oxi dant rmay be applied to the cation resin by
Irst preparing a solution of the antioxidant in

m?%e:%ﬁ%g&ﬁ@ SR t@gtlghga@queous anti oxi dant

soluti1 on e catitonresin until at |least a

portion t [ resent | ution,i.s
adsor be<]3n {l)l v ﬁar%t ggbgtE?%n %glts Vnrylnrgnaem(éd)£l :E:E eé%%s &%O%Gd%t 2‘:? ~di-t-

butyLHQﬁm@!h@flaﬂﬁﬂo-fpfé?éﬁo‘l R@ers alcoRfdrdt&Fintb a IHRNBAUBAMSenzene gel cation
anti oxi dant solution may contai n other conponents that

exchange resitlseld copirhanmlly by The Oess@hgmical Fanpartyhedsothe tiademark

t he ant| oxi dant 2, 6-di-tbutyl -
Do‘g{%gﬁf@?%i am no-p-cresol is sparingly soluble in
wat er, and therefore an acid such as hydrochloric acid
i s pref BrabisysigBewlutions oF e antianians 28 pa agid v water pigee prepared

by a@dg{né ﬁl)é'dgﬁpetd %J)\Jnt Ele ﬁ)%'yﬁtlg)gdéiﬁ aftd tl{@dtcicpfaa}ieléﬁ’lz Elh ater and then

on res he anti OXI

Stirrig khbtmmuﬂafémﬁpﬂhbln%ﬂeﬁz@s digyoDed mltte,\maxbsor bed eI enents
of the antioxidant fromthe resin. This rinsing step

is part Irpyée@bhd/stéﬁsmafHL %f thte afti AN saRtibRXhA 208 mISEOR) of a
as 2, 6-di-t-butyl*-a-dinmethyl am nop- cresol, is used;

wello‘rashéd Witer-wat ¢apondesit werd apnibomredah adlash nmésmsecbﬁoh 89 minutes.

C onents th ause . probl.ens in the subseguent .
el GERETEn e oo o R TEAHEY BrHER SRBaes A aton
and t%@t:htﬁih hegta] 'v&hs‘%dsﬁe@th%%u‘ghly%ﬂ?w&rﬁtéﬂ Whkef Bremove any traces of

hydrochloric acid salt of "2,6-di-t-butyl-a-

acid tiorethbydsani no- p- cresol, hydrochloric acid may be
rel eased. Thus, it may be preferable to rinse the
hy dr ochUptake oﬁ&iedmﬁbﬁﬁmttlm tlsd @binl wazedticated &y anaigring the

after appl yi ng g%dr ochloric acid salt of i
solutjongs lgiveltaf w@wlgamap oR{T @ Prdots-aad aflsy the gatigperegiggyasrjreated.

The ﬁs%sdf TOC for uptake estimation is approximate; since the TOC measurement may
respond to components that leach from the resin, the actual uptake may be greater than the
calculated estimate. The treatment solution composition (antioxidant solution) and the
uptake data are listed in Table 1. Uptake of this bound antioxidant is accomplished by
partial neutralization of the acid groups on the cation resin with the amine group of the
antioxidant. The fraction of the acid groups neutralized was calculated and is also listed in
Table 1. Nine catalyst samples were prepared in this Part A of Example 1: Samples 1-8 were
treated with antioxidant and Sample 9(C) is a comparative sample containing no

antioxidant.
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the anti oxi dant application step can be

conbined with an existing step in the manufacturing

w@eweos®onf the cation resin.

For exanpl e,

ONePGI/BR20061002279

a cation resinmanufacturing process is the sul fonation

of the cation resin using sulfuric acid;
sul fonation step of the cation resin,
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Antioxidant
Concentration on
Resin (percent
by weight)

0.12

0.023

0.012

0.12

0.12

0.12

0.12 0.12

Resin Acid
Content
Neutralized
(percent)

0.28

0.053

0.028

0.28

0.28

0.28

0.28 0.28

As shown in Table 1 above, greater than 90 percent of the antioxidant was

taken up by the cation resin in all of the samples but one (Sample 2). The results in Table 1

show that the uptake of the antioxidant is not strongly affected by fhe type and amount of

acid used. This is demonstrated even though in some cases a significant excess of acid was

used over the amount necessary to form a salt of the antioxidant.
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A") which is commercially prepared by condensing 2

nol es of phenol with a nole of acetone in the presence
w@booansmel d catal yst. A nole of water co-produkCT/iUS2006/002279

coproduced The bi sphenol A process is a well-known

je dyitgiescri bed, for exanple in U S Patent
Nos. 4 400 555 6, 703, 530; 6, 307,111; 6, 465,697; and
6, 737, 534 thiThert Btofdx@nddd 1 a@ A dcelerateaiSA gisg Afest W& carried out on
present invention generally show both a | ow col or

the %qﬁ%lbihtcaﬁmath%% FEOX|dBaLHRBIcsss degradationgdrpaiien yisith The testing

1sd% e@ﬂ§ ?ﬁhg?ﬂﬁ gﬁégﬁtﬁggl Qve. Such benefits are

t
inis s red for exanple for up

to 6
thr OW"ZEQB o Ll 8l sBR 3P e B el R ateed in o
jackerdd flagk. apni 1Rl fThsk @ankal&e hedteER) SU °d. e Wox pahyas bubbled

testing as well as visual observation is often applied
throagh thh élapl@ccmterm atrﬁ@@@gmmtglyaﬁor@bmmou@s@m/mlm Vduhlthet gontents

d t abl
werd SRR R o oo BEa AR oL St Bl iR driy Dot gprer

fronf @k Plasit F’Plﬁb B4R RERNtsWNTE maﬁ{tﬁn&pmmomaﬁwrtﬁ Rk GodVat %o °C for up
colorinetric test and/or visual observation. %b

to 7 tlysoendhaynplespdrthe wade wiercabingvedbpasioditaliu f@mbI OC nncbccalox
rocess stream One nmethod for testing the oxidative
?%blllty of cation exchange resins is to use an

accel er d aging test. An exanple of such a test is
descr i bgtﬂ’?oéﬁn%éﬁ’lﬁ a8 Ao ML APNigRlR ColeQuiest Garimeter. TOC

I d .
ol e e B B, P E MR Bl Py o of
Example Inwert weseed ihnhik ivaly, aaintpé esulof art kikowvaineTatdg 2. r enoved

for analysis. The flask contents are heated to 80 OC.
Pure oxygen is bubbled through the flask at

approxi mately 50 cubic centinmeters/mnute, while the
contents are agitated by stirring. A condenser is used
to prevent the evaporative |oss of water fromthe
flask. The flask contents are maintained in contact

wi th oxygen at 80 OC for 7 days. At the end of 7 days,
the sanples of water are renoved for analysis. The
above procedure shall be hereafter referred to as the

anal
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Accel erated Aging Test. In the present invention, the
increase in the color of the water after 7 days in the
w@b@emsicest shoul d be no nore than 500 APHA asPOPES20€002279

by a Hunterl ab Col or Quest anal yzer or other known
color analyzers. The ampunt of color throw may al so
depend upon the application use and the acceptable
| evel s in such application. Organic extractives for
cation ion exchange resins can be neasured using a
nunber of known TOC testing nmethods such as for

exanpl ere—ShHfatzt—FoE—analyzer-—T 1T t1e [PIESE
i nventipn, the increaied n|theTQ Ieved o &he water
after spven days in the&bovelPest [shaa|d|se™o nore
than 50D ppm jas neasyed-by—a-Shi+adzd—THOG—anal yzer or
equi val ent instrgngnt¢41he anpunt _of TOG wi |ll~pl so
depend Qponatihe @pﬁ [ %%o NenU 52 aﬁd@hé € caRtpbl e
| evel s {n such appwicét\/n The fol | owi ng |exanpl es are
i ncl ude¢l herejin to il telth eseat—tnavent i on;
and are|not tp linit |thezs¢ape oraﬂ:r% B |E5ERe
i nventi ¢n. EXAMPLE 1 Rart A lnAp‘|8| dafti g |6f |
Anti oxi glamr T thi s Rari- Ajof | Exanple |1,| varyihg
amount s|of an| anti oxi . |2, 6d| =t ity | [
a- di met hyl am po- p-crgéolz: were i hcorporated jnfo a
styrepe divinylbenze € gel[cation exchange| res| n sold
comgrcilal |y py Thes Doy enical‘gbnpdgg unden| t he
t iFderalk DOWEX SDVKAS Bh a°f i FstSst@p, Kbl UtRpns of
t ait il oxi dapt &ndBarr &id in watef wer pr epfred by
a.cgil %} {he dekired anpunt of therantioxidant|apd the
a%d dei on| zed watjer cVHmm®t§Hg'th@ﬁxtwe
urdli 1t he materials di ssoly&d nPheval e a
segorgl gtep, 00 nlL ofy,the |anti oxi dant| splutfon and
1%1’% 80 g)|of a E&D%‘@u\’%\o@él\
Q| < ~
B = _ gl lwig (2] |8E8e
I . ~
ol Q | — N~
N < jen |8 [en |en [en|en|jonjon
O o«
O s - —
B qq% 8& = il PN A m\%‘%‘:
m St
5 E15E |« lals o |clslalz
Sl e |fE B8R B [3EEE
@) =3 55
= (553 |2 B8aF
B len [en fon ||| o~
=
2 2
= n| vl v
[a W) —
52 B¢ RERE AR
5z |53 5|32 | 8ISFES
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wel | -washed water-wet cation resin were conbined in a
flask and stirred for 30 m nutes. After 30 m nutes,

WO heasdsdDxi dant sol uti on and the cati on resi NPEBDS2006/002279
separated by filtration and the cation resin was
washed thoroughly with deionized water to renove any

traces aci r mt e in. t of t X .
ant i oxi d&AfeSBrs { ?{Cﬁg@%giﬂﬁﬁgﬁg@” BRAL gﬁaﬂa?% fpin suffers
subs'ézlﬁ%aﬁ&léo‘ﬂéda gl% &ud t%\{ﬁ‘é oflati S @ndR{caask ﬁllsct@§tb8{21 t(lItQ& material that

befor e “and ter the cation resin was treated. The use
leaclofs iiOCGh¢ wrten jstaaldic. elstachmigiod this satepijat mkd hmapl&nobpmcas tstreams

TOC neasur.enent respond t co t ha
woul G e GaT Ao ST AR ATy b RpIal St from
TabltP&HhER! thatl Bl %ﬁloﬁﬁfahﬁﬁlgﬁres;éﬁhé ﬁ%?ﬁdﬁﬁgﬂ ofsﬂ’&: Wb resin, since only a

conposi tion (anti oxi t soluti and t he uptake data
miniarag icrstedf tlhn sdlabbrecdlor Mpi'ﬁ@@ 15)f)bstemed fwohegt Samples. The solution

ant i oxi dant cconpl i artial neutralization
PH i3 plsp g O%Foobegsﬁ%’i?)'éﬂ% g ’I‘i‘é“ai SEJ%BE 31“8% Pﬁt‘\%"%%ﬂtaﬁé thation resin.
The 581000 atidE aRH SAAS hilhe e er-g%uflfs%?tahﬁ)&l@int taﬁ]:emé&' e@fectwe in

groups neutrali zed was cal culated and 1s al so
suppressihgheoxidatinre tlwatagioy s¢sisanpl es wer e prepar ed |n

this Part A of Exanple 1: Sanples 1-8 were treated

vvi t h ansSh@yled 8nhd aTebnSRAP ALK AAN1S 1 &eLOMIPELeRet W€ described

anpl e contai ning no anti oxi dant. Table 1: Application

abOV@faft(’rféemW%@éPde msTaMedn in Table 1 above, greater

than 90 percent of the antioxidant was taken up by the

cation resin in all of the sanples but one (Sanple 2).

The results in Table 1 show that the uptake of the

antioxidant is not strongly affected by the type and

amount of acid used. This is denonstrated even though

in some cases a significant excess of acid was used

over the anpbunt necessary to forma salt of the

antioxidant.Part B: Catalyst Aging In this Part B of

Exanpl e 1, an Accel erated Aging Test was carried out

on the catalyst to show that an anti oxi dant suppresses

degradation of a cation resin. The testing
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is designed to sinmulate the aging of the catalyst. 100

nL of a catal yst sanple and 500 rnL of deionized water
wowrwe/ogdeared in a jacketed flask. Then the fl aB&I/US2006/002279

contents were heated to 80 OC. Pure oxygen was bubbl ed

through the flask contents at approxi mately 50 cubic

centineters/mnute, while the contents were agitated

by stirring. A condenser was used to prevent t he

evaporative loss of water fromthe flask The flask
contentsfwere |mai ntaj ned i n|contact W|th oxygen at 80
OC for up to 7 days,| and sa@% of he, wat ex \er\e | .
renoved periodically for pH& avnf'colcr anal ygqi s.
Col or anal ysi s was dpne usinhg a Hunterlah CoplorQlest
colorinefer. TOC anha ysisavwagg ne using|a $himadzu
anal yzer | Saopl es@1, Z,SBQamg (G tHOm F’arlgA‘c’e‘)fg .
Example 1 wereg tested i @ h Cs%%vay, ond| t He festTt|S are
shown in|Tabl € 2. Tabl e 2: Resul'ts of AccdletatedtAgihg
Test Effect of| Antioki dant Congentd abion {on m@(u(gagcr]
OThe resiylts flor Sanple 9(C) f mﬁTaﬁﬁl e' 2 'sh@w & hat
the catign resiin suffers substantlial degradatipn ldue
to the ojidatijon conditions{of _this|test,| and that the
material [that || eaches into tHeEwatersis, aci dicly | |
Leach|q1g of this materi al ||1&*08b|spi1enol process
streag& woul d lcause significant gperatlonallprpbllens-
The resullts for Saymples 1z 2 _apd |3 from Tablle R show
thgt the |antj,oxi dgnt su@br&% t|be | gepr ddat BorB of= t|he
cétiogresi n, singe Jnl)?&n@vrml iincfease|of | the
sl ut igon [col or| and TOC is observed{orthese—Sprples:
THd sdutlion pH is also shown tp |be|stablle afttep fhe
i Rk[ti &l qquilipration of the water and t he c¢at[on/o
Ll = Ut o o ITabl o l.2 1 1 ) U
re§|n5—«Tr° eSiH-t-s—et—Fabter2—atso—stowtirat—tsrgeT
amunts df antj oxidapt are moreg gffect|yedn_ |, (o |«
sulppr egisilng the oxidation of &t cat Mo r|esi| W, |\Salipl |&s
5<@nd §’ flrom Part A of Exanpl el |were al so tlested as
dé&gicr idhed RPN
g I | g | 2fEE |alglelale|s|a e
= = = = O% D et e v = e [
17 o |
] o) =2 ~—
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o B m R |F IR (A e |[= (S |o
=) Q Bilen jen {on jen |ea |on |0 [on
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g
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é E & = N jen [N |oo | T
/M
ol 2 512 wlslginlclzlalz
| 2| TESE TP REEF
RS EERREE
2l |en len |6 [ | [N e
=
=
% |w §|E8E zlg |2
IIJ (7] [75] 175] vl
SR |§ TIEE S8 |5|5 |8 2|8
% :‘9'—2.9'88 E—ggrg'goﬁ-oo
52 |[<&E|€S ERE I IS

-18-



10

15

above, and the results are shown in Table 3. Table 3:
Results of Accel erated Aging Test Effect of Acid Used
WO p0osgicoxi dant Treat ment on Oxi dation | HOOThRCT/ES2006/602279
described in Table 3 above show that the anti oxi dant
appl i ed using solutions prepared with H2SO4 and H3PO4
in Part A of this Exanple 1 are just as effective in
suppr esThogesais dakiiva iasTables avivk eiéwank trRpplibedastSippHed
_solutions prepared using HJ. Part C. Washing the Aged
usinga@lutignstpreparechvith Php O endH:RQuinglagt A of iHieExagerle d 410¢ pit as

Iesi f I . an shed. to monst rat ,
otec B o SRR o o B e o R i o BBl sing
HCiwashed than an unstabilized resin in preparation for

use in a bisphenol process. The washi ng procedure was

capgk ed vpuhiRShé alb@Wsia80 ML of a catal yst sanple
were placed in a graduated burette, with glass wool at

the botto r i.n t resi
e L e
weregh @b tedeniaiisahieehand aalid:aued stabilizbdesBl i0maore tdvil wghhed than
the resin. The wash water was collected, then tested
an upsbiligqd recinppgPEalien fosgpsig & HephealiPragshods descri bed
in Part A of this Exanple 1. Several washes of each
sanpl e ke wastong piesedige wazewsed o adolaws20qulopa oftalyst

ei oni zed water., T results, are shown . bl e. 4.
samfJe Rt Hecedip et v W RS RELT el S burette o
retaifi @RULSIR sABPR! ITREH 40l dPt&ofizebPRuRr dafmmelinate drhd@fated burette

| ow | evel s" of wash water color and TOC are achi eved

and atomedrta fliod! sfowiytthrouple thenediox Thawestswalel ey ealectedi then tested for

ot TG nGEPlr S8 iR Tuto Hn BT af PRy TR Btiold™. Sicra
wastR8bI @¢h GaRbreSk&e idbﬁ@@ﬁnn%'_ﬁfé'bébsivéﬁb%l, WRGIHNEF dehized water. The

Sanpl es with seven 40 al i quots of water, the water
results are shown in Table 4.

Table 4: Results of Washing Aged Resin Samples

SAMPLE
NUMBER 9 (C) 1
Resin
Antioxidant 0 0.12
Concentration percent percent
Successive Color TOC Color TOC
Water Wash pH | (APHA) | (ppm) { pH | (APHA) | (ppm)
Aliquots
Before Washing | 2.06 | 1737 1355 | 3.00 164 97
1 3.43 71 50 [392] 156 21
ond 4.55 3.7 59 |5.06 1.3 40
3 4.96 2.2 28 |547 2.0 24
4" 478 2.6 2.7 | 5.07 1.3 1.8
5 4.86 2.1 3.0 | 530 1.5 1.9
6™ 5.04 2.6 25 |538 1.1 1.7
7% 5.10 1.8 23 | 546 1.8 1.6
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was drained fromthe aged catal yst sanples, and the

Sanpl es were then washed with 40 nL aliquots of phenol
w@200608I6he above procedure. During the phenol PeEFNIE06/002279

the vol une of each resin sanple shrank from20 nL to

13 nlL. THe resliBrdesdriticién Tablt eabedt: draenBtralthsUew SeveRSOf wash

neasur e the peasurenents are shown in Table

. . . . vy 5. )

Watelfrf‘é)? Tjan tT@@l arerashieved preesvgpidhy vk Sesnfiexidapioitailizesgesin. The
. b . T )] . ,
e b B8l BN 8 PR ARG o v
the dntiokalahestabiliReddsins of Phenol Wash of Aged and Washed

Resin Sanpl es Even after the extensive water washing

of the abresav SRR (BESaBPEEwWRE iseVed 4088LRARLAS oBlvhlel, the water

remained in the resin and discolored the phenol. The
wasgleaigedirprdbnagadantalyh sanples, end e Samplesasee irentwashed with 40 mL
aioREBEbr I L8 RS0 Bl 3050 bETRELR s DS o cach
resit! o8 k@enk @9HL0RS. WABSEL.t NadlcdIOf oftthecdile@Rl §Ref @ Siiuots was

The tests conducted under this Part C of Exanple 1
meageRd Asd thgtrecasigmentsaurs shomin in Zablerde sThe first aulsiorrth phenol aliquots

L TN S K TRE N

é)(helé‘?}@r‘? or was then
rem&%thRASanNdd s WRb&hoWASTie 5S | nadequate to renove all

of
the | eachables fromthe untreated resin, and that the

| eachahlies: RaR1GRE Pheddd v RREP b RNV knEORACE LIS

resin and cause degradation of the pnhen EXAVPLCE

15

Use of Stabiliz %A%Lﬂ yst—to—Prodoee—Bigphenol - A 1. 2
grans (g) of
2,6-di-t-butyl - ERucrng!uuino—p dredol were
di ssol ved in an|actlifi ed water. so utign. Then, the
sol uti on was sl éd to aVstirr8d?vdssel
cont ai ni ng 600 , XS @RI PPER dx change resin
and excess wat ef SUFRESVEbove| al®lght | dfolor
2, 6-di -t - but yl - ArPRaFBRkt hi (40 @ FEF8dol i s enough
to neutralize aj i of the acid
content of the ¢alfton exchahge?% esfin 18Thg treat ed
cation exchange|résin was r{ns#H thorl®ughly with
dei oni zed 3rd 18 11

4th 15 8

Phenol Wash

Color After 48

Hours at 80°C

1st 33 20

2nd - -

3rd - -

4th 17 12

Even after the extensive water washing of the above Samples, some acidic

leachables still remained in the resin and discolored the phenol. The acidic leachables

caused a color increase in the phenol during storage at elevated temperature, and the color
increase in the phenol used to wash the untreated resin was worse than for the treated resin.
The tests conducted under this Part C of Example 1 demonstrate that the stabilized resin is

easier to wash than the untreated resin. The results under this Part C of Example 1 also
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water, and then stored in a closed plastic container
for three nonths. After three nonths, the treated

WO e®bn083ses renoved from storage and found not POI/OS2006/002279
di scol ored, as untreated cation resin usually does

demdHdirht8 Ghdt |&lvén eaagite \@itelswma@es 1Ii21ﬂisqual;e tofremhee gl pihe Jgachables
treated resin was aced i ss. wat

ﬁomshmtmtgeatﬁd rewﬁre%qﬁk}h%tﬁhf‘al%qfﬁaglieﬁ gary W)twmge"é’f S@FS‘/ it QRGeS the
f éﬁ_ &ﬁhé 1ng The excess water was

1emn@gﬂg 5ﬁc%§ m&ﬂg tre resin, and then the treated

resin was rinsed thoroughl y with deionized water. A

sanpl e offthlhs resin was tested by tltratl on, and 22
ercent [
D # q 1t_%bﬁptg_;u- N yere found to

L et cati on

exchange resin was placed in ack

cont i nubdsr ﬂm&@)ﬂéa&@rt‘%‘ﬁd B%Hhaéanﬁg}lyglg%‘gf) ReFrpinkgre dissolved
eS|n I
in anlﬁ?IC&g?LEWfl e\l;\é%lu%lon hfﬁ%% hg%?ltél’rfa}g W&g sl%v@i g&%ﬁgg gtgtéﬁtgftr/fggﬁ
cont¥Rin@@0bYnI0bf DOWEX Jvaexd catfont elxehew%taeesmmd w@sssnwater The above
vol tme. The reactor tenperature was nalnta|ne

000! THedipt btk ST 8y GFS S SIHER S Al
aPPf%p@ﬂql}t’ 8?%3)@5%%{1{1 ofifie & i i &é\lggrﬁc Ig thePoatiof? 'e%lﬁﬁg@fesﬁ by

! f ect XI y aracteri zed
rati o of o, enol -A to
acet onel EBH@@P@F@HP §h¥@EHﬁH}§a£rngg%%gﬁgég¥®%ﬁggﬁn§ed
wate%hl\t@ dicted In a B103&S hadicfohtaee ¥ nhicB ndnfi®. degr adat i on
of a cation exchange resin catalyst during storage,
handl i n%f tel thgeeﬁ'%htrlllg th@f}gatgc{ M a0y & rebnlde £BbR YThgeddd found
prior t In a chemcal process
not t6 YEPE HiSEd10retl! @Alritiegtet hﬂl(ma'eah wsdallyidohs durirgnthisdsagiiaaf storage.
prior to the use of such catalyst. 2. The nethod of

d ai m Loyhgiebfint Rarcdte: B¥ite@psint waaslneatin adhpk ivithexcess
dISSO|VIng the antioxidant in the water retained

watelr h8.40 &t &l @s@tkwhhxazoltd@nq@/ﬁ)gwasm@w}yeqc}qlég tQythe Aagk W.pﬁe stirring.

wherein the antio
The excess water was remove )élfgo%?%he trregf%d resn]i ahd lEﬁ)ern th€ Reated resin was rinsed

thoroughly with deionized water. A sample of this resin was tested by titration, and 22

percent of the acid sites of the resin were found to be neutralized.

15 mlL of the DMT-promoted cation exchange resin was placed in a jacketed,
continuous-flow reactor and dried by passing phenol over the resin. Phenol containing
4.05 percent acetone by weight was fed to the reactor, using a space-time velocity of 1 hr!
based on the water wet resin volume. The reactor temperature was maintained at 65 °C.
The product from the reactor was analyzed and found to contain 12.4 percent p,p’-
bisphenol-A by weight. The selectivity was characterized by a 0.0298 ratio of o,p’~

bisphenol-A to p,p’-bisphenol-A. The acetone conversion was found to be 75 percent.
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partially neutralizing the acid functionality of the
catalyst wth the antioxidant. 4. The nethod of C aim
wa2006e830N t he anti oxi dant treatnment conpri sesPCT/US2006/002279

copol ynmeri zing a nononer w th antioxi dant properties
WHAMTH GHATIEDgsomers to formthe cation resin

copol ynmer. 5. A process for producing a chem ca

product in a chem cal process using a catal yst

conprising: (a) providing a cation exchange resin

catal ys§ wit %ﬁ&h@@?dl gﬂﬁp% %1831(@: atﬁﬁ}eon Qltc%ﬁ&]l; BEEHbAS resin

catal yst' with reactan em ca
catalp:’it@ldtiﬁg sﬂom@uhdndhhg,mrmlssmg, acedsyindof (Mheatplysicagpriof to using

im5 wherein the catal is treated with an . .
the Caﬁ%ysbs@. AR pﬁ%fﬁ@ﬁr?@mpﬂsfryvé HeREn B HEIC S@fyahmtﬁ PREBIHgant prior

toth@gge}/g}%{mﬁg%mﬁ . The process of Caim5 wherein the
cat1 on exc ge resin catal yzes the reaction between

hydr OXV?C & al &hgcgofaélg{ﬁ?tl 'v?hg%mmﬂ ueﬁll% x ﬁit tre[e)ttmerﬁ comlpnses

car bony ntalnlng conp uce a

dissodving (R RitiOLRISHt 1ﬁfth(§31v@tlefTﬂe§eum€lﬁ ehencdtznszstcpabt prusexchange
resin catal yzes the al kylation of a

hydr oxys - CiRftLALRbASE GlaRRBWHerGR FROMABxidant tééaﬁﬁé}ﬁ @8 Riprises
for producing bi sphenol A using an ion exchange resin

partialégt wdupratiziog thpr dcid fugctiqralitypefalre chitalystamitli the aptichdange
resin catalyst for catalyzing the condensation of

phenol i tiheasehener Cla)m i rvetrtdin ehet A€ok AARteatiA¢y €omprises
resin catalyst wth an antioxidant for preventing the
copobjenr e 4 BRReMmeW Rl qridanpiopRgies Faihieer sronomers to form the

catlogﬁ%s% X@;}olﬁﬁé or to using the catalyst in the process;
5. A process for producing a chemical product in a chemical process
using a catalyst comprising:

(a) providing a cation exchange resin catalyst with an antioxidant ; and

(b) contacting the catalyst with reactants to produce the chemical product

in such chemical process.

6. The process of Claim 5 wherein the catalyst is treated with an

antioxidant by polymerizing the antioxidant into the polymer resin.

7. The process of Claim 5 wherein the cation exchange resin catalyzes the
reaction between hydroxy-containing aromatic compounds and carbonyl-containing

compounds to produce a bisphenol.

8. The process of Claim 5 wherein the cation exchange resin catalyzes the

alkylation of a hydroxyl-containing aromatic compound.
9. A process for producing bisphenol A using an ion exchange resin
catalyst comprising:

(a) providing an jon-exchange resin catalyst for catalyzing the

condensation of phenol with acetone;
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(c) condensing phenol and acetone in a reaction zone

at a tenperature range of from20 0Cto 200 0C, in the
wpe@sessse2 of the treated ion-exchange resin cap@l/ys1006/002279

10. The process of Caiml, Cdaim5 or Aaim9

i ncl udi fig washiting thérentexsharned resn edtylyst witlt in agioaidaneidr

e T

cataly€%h heGb&dsy:Sindgi S a sul fonic acid-type cation-exchange
resin catalyst. 12. The process of Claim1l wherein

the resyR ca o o IRVA I

ponzene Boporgiaping Brdtofid ARKES ShHbREFIp Y Mompergrure
rang®6f £biai 20 °T o0 ECnintthep@bdncoxst tanteaied ion-axuhanycicsia catalyst.

pol ycyclic phenol, an am ne, a diamne, a thioester, a

phosphate, aTaébRREdsHEClAM B AThixt §beCldhareatiudikg. wakhihg the
process of Claiml1l, Caimb5 or Claim9 wherein the

treatetheataxst et deignizedsweter aftes @he)/treatment step.

a- di met hyl am no-p-cresol. 15. The process of Caiml1,

Cl ai m 51br Crrae progesatod Ciaim 1, ldaianD on€Claih Samhdremxi thkaimn-

i ncorp_oratiad jnto the catalyst resinis fromQ.001 to
excharge aip GARDISY SRS ARIC 24 tYRHRALGR SEERANER FosE AT,

Caim5 or daim9 wherein the resin is stable when

stored 12r 3Thenrosessef Ghasmel 1 whereinribe prsiicatdyss pudfioppted

1, Claim5b or Claim9 wherein the col or increase of

Styleﬁ%'?évﬂnwgﬂzeggﬁ?%@?’rélal'vvith the catalyst is |ess than

500 APHA dur | a sev da cel er aged ing test. . .

S g St s GRS HPL R g SR gicen
is a h&¥fo AR &85y dyBlid fendOan heR), & dg%rgl’i%taqmo\éﬁ_@@ a$RBiAGLeH

with the catalyst is Iess than pmduring a
quinoline, or a mixture thereof.

14.  The process of Claim 1, Claim 5 or Claim 9 wherein the antioxidant
is 2,6-di-t-butyl-o-dimethylamino-p-cresol.

15.  The process of Claim 1, Claim 5 or Claim 9 wherein the amount of

antioxidant incorporated into the catalyst resin is from 0.001 to 10 percent by weight.

16.  The process of Claim 1, Claim 5 or Claim 9 wherein the resin is

stable when stored for 3 months or more.

17.  The process of Claim 1, Claim 5 or Claim 9 wherein the color
increase of water when contacted with the catalyst is less than 500 APHA during a seven

day accelerated aging test.

18.  The process of Claim 1, Claim 5 or Claim 9 wherein the increase in
the TOC levels of water when contacted with the catalyst is less than 500 ppm during a

seven day accelerated aging test.

19. A method for preventing the degradation of a cation exchange resin
catalyst during storage prior to using the catalyst in a chemical process comprising

preventing oxygen from contacting the catalyst.
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seven day accelerated aging test. 19. A nethod for
preventing the degradation of a cation exchange resin
W@ 2108l0§®02 duri ng storage prior to using the caP@l/ys1006/602279
a chem cal process conprising preventing oxygen from
cont act 20g t ke cstlwldydtClaG 19 veemat dxydewfs potantad FHm
wherei n oxygen i s prevented from contacgting the .
Cont%@g|t%%at§y3§m§mrwg tpheatRluyt i horabpeiice REORYFER MY SiGE OXVsen
bariBXYARBL Y. 1S B XNCER BRYI G RREAAG. NI, Tnert gas

g or “vacuum packagi ng.
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