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acetaldehyde, hydroxyacetone, and residual acid catalyst, e.g., sulfuric acid catalyst.
Before the products can be recovered it is necessary to remove or neutralize the acid
catalyst in the CHP cleavage product mixture since the presence of the acid catalyst in
the subsequent distillations interferes with efficient recovery of the product and by-

products of the reaction, in addition to causing corrosion of the distillation equipment.

Commercially, the residual sulfuric acid catalyst present in the cleavage product
mixture is neutralized with an | aqueous alkaline solution, e.g., aqueous sodium
hydroxide. The resulting concentrated aqueous sodium sulfate salt solution formed
from the sulfuric acid and the sodium hydroxide reaction is then separated from the
main organic mixture using a series of liquid-liquid extraction operations. The
resulting organic mixture, now free of sulfuric acid, is then subjected to a series of

fractional distillations to recover the products and various components.

United States Pat. Nos. 2,734,085; 2,744,143; 3,931,339; and 5,510,543 variously
teach conducting the cleavage acid extraction/neutralization step as a liquid-liquid
extraction process in a reactor utilizing a circulating aqueous solution of concentrated

sodium sulfate salt, i.e., the extractant, formed in situ by the reaction of sodium
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processes are described which use both basic and acidic_treating agents on
t he or garenéerstthe phend prosushetadithyracesyaile fo@any eiBiesplisrionsadchons, such

as sodi ug%ﬂ{egﬁfegﬁgg%mﬁ%%w&gn exchange resins and zeolites. However,
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descri bes a process for purifying phenol using sodium hydroxide and
al kal i nebefeatiusts ghatt qaahenpate agidbnsepataiedirompphengleipsubsequent distillation

steps. Both homogeneous and heterogeneous processes are described which use both
basic and acidic treating agents on the organic streams to promote hydroxyacetone
condensation reactions, such as sodium hydroxide, amines, ion exchange resins and
zeolites. However, this treatment method is only partially effective because a new
impurity 2-methybenzofuran (2MBF) forms, which is also very difficult to remove
from phenol by distillation. This problem is particularly troublesome as its presence

also renders the phenol product quality unacceptable for many end use applications.

In the conversion of hydroxyacetone to higher boiling point materials, United States
Patent No. 6,066,767 (‘767 patent) describes a process for purifying phenol using
sodium hydroxide and alkaline agents as treatment agents to promote deep
condensation reactions of hydroxyacetone to high boiling point materials purportedly
free of 2MBF. In this process the CHP cleavage product mixture is extracted with 10-
20 weight percent (wt. %) sodium sulfate salt solution according to conventional
methods, and the hydroxyacetone contained within the aqueous salt phase is treated
with sodium hydroxide reagent to form deep condensation products which recycle into

the process and mix with the phenol-acetone stream for later removal.
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organic stream and recycle into the process. These unknown condensation products
can potentially contaminate the final phenol product and risk causing other quality and
equipment problems. Fourth, the process disclosed in the 767 patent employs
multiple extraction stages to optimize the removal of hydroxyacetone. These multiple
extraction stages require additional time, labor, materials and equipment to
implement, thus increasing costs to remove hydroxyacetone to acceptable levels in the

final phenol product.

Accordingly there remains a need in the art for a method and system for removing
hydroxyacetone and other impurities from cumene hydroperoxide cleavage products

to acceptable levels.
BRIEF SUMMARY OF THE INVENTION

A method for removing impurities from a cumene hydroperoxide cleavage product
mixture comprises reacting impurities in an aqueous salt phase with an oxidizing
agent at a temperature and for a time in a non-alkaline environment sufficient to form

water-soluble oxidized derivatives of the impurities; combining the aqueous salt phase
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aqueous salt phase containing the oxidizing agent and the water-soluble oxidized

derivatives with a cumene hydroperoxide cleavage product mixture to further oxidize
impurities in the combined product mixture; and separating the aqueous salt phase
containing the water-soluble oxidized derivatives of the impurities from the combined

product mixture.

A system for purifying a cumene hydroperoxide cleavage product mixture comprises
means for reacting an aqueous salt phase containing impurities with an oxidizing
agent at a temperature and for a time sufficient to form water-soluble oxidized
derivatives of the impurities; means for combining the aqueous salt phase containing
the oxidizing agent and the water-soluble oxidized derivatives with a cumene
hydroperoxide cleavage product mixture to further oxidize impurities in the combined
product mixture; and means for separating the aqueous salt phase containing the
water-soluble oxidized derivatives of the impurities from the combined product

mixture.

In another embodiment, the system for purifying a cumene hydroperoxide cleavage
product mixture comprises a cumene hydroperoxide cleavage product mixture feed

containing impurities in fluid communication with an aqueous alkaline solution feed;
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DETAILED DESCRIPTION OF THE INVENTION

The inventors hereof have discovered that common impurities in phenol production
can be oxidized to their water-soluble derivatives by the addition of oxidizing agents
into the circulating neutralized aqueous phase stream.  Quite unexpectedly,
hydroxyacetone and aldehydes, e.g., acetaldehyde and propionaldehyde, present in this
stream are effectively oxidized to water-soluble derivatives by the oxidation reaction.
These oxidized derivatives are not heavy condensation products or high boiling point
materials that can oxidize to form 2MBF. Instead, these water-soluble oxidized
derivatives are extractable using existing equipment, and an additional reactor. This
reactor eliminates the need for multiple extraction steps beyond existing equipment,
and can be installed within existing phenol production schemes. Accordingly, the
drawbacks of prior attempts employing condensation reactions and conversions to
higher boiling point materials, and the like, are avoided or prevented by utilizing

oxidizing agents.
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method for removing hydroxyacetone from CHP cleavage product mixtures. A
cumene hydroperoxide feed 10 (“CHP feed 10”) and an acid catalyst feed 12, e.g.,
sulfuric acid, or other mineral acids, and the like, are fed into and mixed within a
cumene hydroperoxide cleavage reactor 14 (“reactor 14”) having a CHP cleavage
product mixture outlet. A CHP cleavage product mixture feed 16 containing
impurities exits reactor 14, and mixes with an aqueous alkaline solution such as
aqueous sodium hydroxide, and the like, (aqueous alkaline solution feed 18)
downstream, prior to or when entering a neutralizer drum 20 (“drum 20”) serially
disposed after reactor 14, in an amount effective to neutralize any residual acid
catalyst present and maintain the pH of the resulting neutralized cleavage product
mixture within drum 20. The combined cleavage product mixture and aqueous
alkaline solution feeds 16 and 18, respectively, comprise phenol, acetone, cumene, by-
products and residual sulfuric acid, and an oxidized aqueous solution comprising
about 10 to about 20 weight percent (wt. %) sodium sulfate solution containing water-

soluble oxidized derivatives of impurities, which will be discussed below in further

detail.
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noni tored . usin .sensqr such [essSure sensor..  out e , flow
rate sen%??nyhﬁaggda 1558 Veas a?’fgroﬁh?ls ntge F%ueeo}l? nga.se %Pﬁl%ni?f atcﬁ’SﬁFg? ?1059[30%& amount of
aqueous 2 kad i pessmt du0Rte eblugehi (f&micd Rishi avBhinhérupH 20) doheimiagul ti ng

neutralized cl eavage product m xture at
impurities including but not limited to hydroxyacetone and acetaldehyde. The drum

20 includes an aqueous phase outlet, an aqueous phase purge outlet, and a neutralized
cleavage product outlet, whereby the organic phase containing the neutralized
cleavage product exits that outlet as neutralized cleavage product stream 22 for
extraction using conventional techniques known to one skilled in the art. A portion of
the aqueous phase containing undesired impurities is purged from drum 20 as aqueous
phase purge 24, while the remaining aqueous phase proceeds downstream as aqueous
phase stream 26 and flows downstream to a decomposer vessel 28 (“decomposer
vessel 28”), having an oxidized aqueous phase stream outlet, and serially disposed
after and in fluid communication with drum 20. Decomposer vessel 28 is preferably
oriented within the system in fluid communication and in a continuous loop with
drum 20, aqueous phase stream 26, oxidized aqueous phase stream 32 and CHP
cleavage product mixture feed 16. The amount of impurities, e.g., hydroxyacetone,
present in the aqueous phase stream 26 can be measured using quantitative analysis
techniques, e.g., utilizing a Hewlett Packard gas chromatograph. Prior to, while
entering, or within decomposer vessel 28, aqueous phase stream 26 combines and

mixes with an oxidizing agent feed 30.



greater than or equal to about 1, preferably greater than or equal to about
3; and at a pHless than or equal to about 8, and preferably |ess than or
equal to woons048882 The neutral i zed cl eavage product m xtur eearaysopesab | owed
to settle within drum 20, formng two distinct phases, a bottom aqueous
phase and a top organi c phase. The organic phase conprises phenol,

acet one,0G8gRRGgeiERed 30 i0xdddd to algpbrarehbyd steymeltein ancaedwp REkcine,

di met hyl benzyl™ al cohol , cunyl phenol, hydroxyacetone, .variqu race
car bonylte oxiftizelpad grersrpaa tyAroxypsatene; jgad a?&{PQBY}SC%‘F?é%‘Bg cac‘i‘ﬁpaﬁ?i%’é' ®about 10

to abomcont%%il‘%)im;o/ FRAL 3—5&1@151% é?(hl%d Qé}j\(a_{i%sgmid-hrlnﬁhﬂé‘ aMdtichicld drum 20)

cont ai ni'ng uritires 1nc ing but not limted to hydroxyacetone and
acet al dehy dgruvibecttt; ufhe@0 wiaterisolible axidimgd etvuisatiteasae deer éemovad dqueous

phase purge outlet, and neutralized c vage C tlet. ereby the
or gani c 2RSS RRSE QuFﬁenZ;gtéﬁeWHLﬁ%er QFF‘%EA %5 O&g&bgé%g#o%e&%? e%h%a]sjyg?hat
out | et %%id}f_mgr%eh,?seq]cﬁideamgsreph@ﬂqﬁﬁitesat ECRYEeh (fire @Xbmagphait)usi ng

ec

conventi ona ni ques known to one skilled in the art. A portion of the
aqueous hytiegen peredieniodiyny pewsidecpothssuin Peinss ganate S04 va FFHMadnti 20 as
aqueous ﬁ?lisleléepur ge 24, while the renmi ni ng agueous phase proceeds
downst r E8Hh"%s" jueous phase stream 26 and fl ows downstreamto a deconposer
vessel 28 ("deconposer vessel 28"), having an oxidi zed aqueous phase

st r eam MidcoBipos@n@ssserd ahil pe diasyraimed at afidveer temperturd dlatwut OPndagrieesat i on wi t h

drum 20. Deconposer vessel 28 is_ preferabl oriented wthin the systemin
f1uid cd?ﬁmﬁ?é@, delgrdly r‘f‘ba‘ﬁcgat rnilosks PrgEEONi ?‘Pmoutdg%m 78, A th88Us phase

stream %?nquﬁ)é{fgé 51‘3%30%9 {YEPES pfé@éiﬁ@ly%b@@m()g@, 204 prétBrabBl ARvA 00! educt

m xture The amount “of inpurities, e.g., hydroxyacetone, present
in the aguwepestpkasegesifrabant 3B Comnativat AdeEy ped atia lawerquassire ¢ft4beet anal ysi s

t echni que e.g., utilizin W ett. Packa olas: 1 p rior to,
whil e &f%?ﬁ“?é?h?ﬁ I(Wnb’l"ﬁlﬁgﬁ%éyo %ug FSOV%?Se Ogrz@,%?eﬁi%?jeous g%@étbs%lfeam 26
combi ne%@gﬂgréﬂa&@w%&h BANYpreleZAbg 2B @R M athe @tbs8 Prefdabih 345882

PCT/ US02 919 xidizing agent feed 30 is added t? a%ueo S Pts)ase stream 26
in an anpastreefange of the existing atmospheric pressure or about 1 atm to about 5 atm.

The pH is monitored and controlled for decomposer vessel 28 by the amount of
aqueous alkaline solution of feed 16 introduced into aqueous phase stream 26.
Decomposer vessel 28 can be charged with an amount of aqueous alkaline solution
effective to maintain a pH of the mixture of decomposition products and aqueous
phase stream components at greater than about 3, preferably greater than about 4; and

at a pH less than about 6, preferably less than about 5.

The rate of decomposition, or percent conversion, of hydroxyacetone to water-soluble
oxidized derivatives can also be monitored, e.g., by quantitatively measuring the
hydroxyacetone content of oxidized aqueous phase stream 32 using ion exclusion
chromatography techniques, e.g., utilizing a DX100 Ion Chromatograph commerciaily
available from the Dionex Corporation, Sunnyvale, California. The rate of
decomposition, or likewise, oxidation, can be optimized by varying certain operating
conditions such as the aqueous phase stream circulation rate, aqueous phase stream
residence time within decomposer vessel 28, temperature, pressure, and the like.
Likewise, removal of water-soluble oxidized derivatives can be optimized by varying

the circulation rate of streams 16, 26, and 32. Thus, the amount of oxidizing agent
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to oxidi ze and deconpose hydroxyacetone, and carbonyl - cont ai ni ng and

al dehyde- containing inpurities to water-soluble oxidized derivatives,

whi ch i nciwadis/oasssei ¢ acid and pyruvic acid. These wat er - SulTuiboe/38mp di zed
derivatives are later renoved in aqueous phase purge 24 as wll be

di scussed below in further detail. Suitable oxidizing agents include but

are not yddei taf A9 X YdeRedPBaRIOIipal MeaRhRIE the, dediedr mirervfpperoxitde, sodi um
per oxi de, potassi um pernanganate, sodi um.permanganate, and the |ike.
Deconpos@rversiassed the gnpuitieh Wﬁﬁeﬁﬁ%lluh]@d)xé?ze&l‘{ég‘ Vefenper ature of about 60
degrees Celsius (C), preferably about 70C, nost preferably about 80C, to

an uppe t . hasé S8feammagtispr ef er abl
bout B R R o e e ot 900 and ot &

| over pe@apateé with tlecmtiound of fydionpagehee eorésnign, nqwtratizach#AUposh 8h#se0. 50 at m
nost preferably about. 1 at to an. ypper pressure of t
pr ef er aBISATHEG P doteHpiRg ‘ﬁﬁgﬂ?er ﬂ?ee‘?%sﬂrgg 13 rcgmg(ioﬁlver(glroné)q hgrafabs g %Cregorr%atﬁ]ge of the

exi sti ng,.al BERNEbLifiLd 85 aHxFalorRb@Hvativést 7 Hetngdlxiiével. aThe destied pH i s
m)nltoreg' and controll ed for deconposer vessel 28 by the, amount of aqueous

Y Y
al kal i npesattutomersidn o dydiaypestensd te evidizado haloERGRIOph L8 ValYSSalh 26.
Deconposer  vessel .28 can _be char j t U uPf6(AGLERRHS Abkal | ne
sol ut i ofreatst ¢ R oYt o&nﬁf}rﬁ: 1 ﬁargﬁ%g%fgl?efaﬁée} ﬁlﬁgt %Hroél of g)econf)osi tion
product Ere&“&dbl@z%@d@ét&har{ﬂb@ﬁﬁ9($pdfream conponents at greater than about 3,
preferably greater than about 4; and at a pH less than about 6, preferably
| ess than about 5. The rate of deco

oslti.an, or rcent ..con .sjon, of
hydr oxyéf@étr@%‘éta’@fd)%?@a%‘_ﬁ?‘éﬁﬂ@se K 3%8"18% VORRL PRty § lssﬁghgées
oni Forgg’abgutgl() PRI 8F k¥Ehd FRARUIIIRNL dRtaikiig Hex waesonblecont ent  of
oxi di zed aqueous phase stream 32 using ion exclusion _chronmatography

t echni queglized. derivatives| i Td effecaivelxroaintagn therptd vty Resrrligendrarc 2 G ey

avail abl e. from t he Di.onex, Corparat}o ) i i rate of
oaomo@ridit Moy R sush ATl Gy PHABYNA SN, CHib dekBkeprolie To L5 o |
oper at i Rgix 7O RsHdt 160k for 36 ehteffg Uhen 2QU ddegepasteniture anfedi doayulsatimn rat e,

aqueous phase stream residence tine within, deCOJT']c)oser veﬁel HZS
t enper atand épmbi@ggtgqi gixeghvith Rauepp alkaline solution feed 18 to control'the p and

reequilibrate the phase separation occurring within drum 20 as described earlier. The
residual oxidizing agent present in the resultant mixture oxidizes impurities present
within the aqueous salt phase. It is also believed that at least a portion of the
impurities contained in the ofganic phase are also oxidized to form water-soluble
derivatives, thus the cleaved cumene hydroperoxide product is further purified before
undergoing distillation. As described earlier, a portion of the bottom aqueous phase is
purged from drum 20 as aqueous phase purge 24, while the remaining aqueous phase
exits drum 20 to decomposer vessel 28 as neutralized aqueous phase stream 26. The
aqueous phase stream will continue recirculating from drum 20 to decomposer vessel
28 via neutralized aqueous phase feed 26, and back to drum 20 via oxidized aqueous
phase feed 32 and cleavage product mixture feed 16. The circulation rate of these
streams within the system is monitored to optimize the percent conversion of

impurities to their water-soluble oxidized derivatives.
The method and system are further illustrated by the following non-limiting examples.

EXAMPLE 1



Li kew se, renoval of water-sol uble oxidized derivatives can be optim zed by
varying the circulation rate of streans 16, 26, and 32. Thus, the anopunt
of oxi di zwogosagssse 8 WO 03/ 045882 PCT/ US02/ 38919 added aart/esogosdie
changed based upon achieving the desired rate of percent conversion of the
inmpurities to water-soluble oxidized derivatives. The anmount of

hydr oxy &¢ gt QREnRsRSRBEest Burddicivae dx iiped ab Sfofh &GP, sindethenr@@ltast CHBnpar ed

wi th the amount of hydroxyacetone present. in neut aaiéed a%gﬁqgs phase

st r eam 2@stsbbigetedipiafid clfaagsersinghe suben¢ add sarlyshieed dAvRre £t0

hydr oxyac - |18 c0xi di zed hydr oxyacetone derivatives is

bei ng a%ﬁﬁ%@gﬁekgﬁg%@égﬁgggg%%g?gént conversi on of hydroxyacetone to
oxi di zed hydroxyacetone derivatives is greater than about 40 percent,

pr ef er alilaplegr elaisemtet izncledbage pbOluse muisute corppmentsriafvel &blbgsegr@nthér t han

bout 90 t. Th L tant oxidi zed. h 32, exiti
vossel  Tuhpanuaty o, P Uatete DBt RBE G oRb Rt fo B M Yo um sul Tat e

SO|utiO@hﬁﬂﬁﬁ@%Fﬂﬂg the water-sol uble oxidized derivatives. To effectively
mai ntain the pH wthin neutralizer drum 20 the oxidized aqueous phase
stream 32 preferably conbines with CHP cl eavage product mxture feed 16
prior to entering drum 20. The resultant m xture is fed downstream and
conbi ned and m xed with aqueous al kaline solution feed 18 to control the pH
and reequilibrate the phase separation occurring within drum 20 as
described earlier. The residual oxidizing agent present in the resultant

m xture oxidizes inpurities present wthin the aqueous salt phase. It is

al so believed that at |least a portion of the inpurities contained in the
organi ¢ phase are al so oxidized to formwater-soluble derivatives, thus

t he cl eaved cunene hydroperoxi de product is further purified before
undergoing distillation. As described earlier, a portion of the bottom
aqueous phase is purged fromdrum 20 as aqueous phase purge 24, while the
remai ni ng aqueous phase exits drum 20 to deconposer vessel 28 as
neutral i zed aqueous phase stream 26. The aqueous phase streamw | |

continue recirculating fromdrum 20 to deconposer vesse
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28 via neutralized aqueous phase feed 26, and back to drum 20 via oxidi zed
aqueous phase feed 32 and cl eavage product m xture feed 16. The

ci rcul at i wo 03ausssof these streans within the systemis nmdTrEsoedsdio

optim ze the percent conversion of inpurities to their water-soluble

oxi di zed derivatives. The nethod and systemare further illustrated by the
followng non-limting exanples. EXAMPLE 1 9 WO 03/045882 PCT/ US02/ 38919
In a continuous process cunene was oxi di zed to form CHP, and the resultant
CHP was subjected to-acid cleavageusing cid catal yst feed 12
in reactor 14 to fo@‘?ﬁlﬁql’éﬁ'ﬂlage prody éyelﬁt;?eﬁ?eé‘ ("étedé’)w Table 1
illustrates the cl eavage product m xtiure conponents in w. % based on the
total weight of the%l-ég i eavage produghem xture feed |16 as nmeasured by gas
chr omat ogr aphy. 10 31 045882 PCT/ [S0%/ 38919 Conporlent Wi ght Per cent
(wm. 9% Phenol 43.2% Acetone 39.0% |Cunene 11.7% Al phanet hyl styrene 3. 1%
Water 1.6% AcetopheAcmiened. 7% o, p- cudPlQ¥henol 0.3% Di met hyl benzyl al cohol
0.1% Hydroxyacetone 0.16% Acetal dehyde 0.06% Sul furlic acid 0.03%

Cumene 11.7%

Alphamethylstyrene 3.1%

Water 1.6%
Acetophenone 0.7%
o,p-cumylphenol 0.3%

Dimethylbenzyl alcohol | 0.1%

Hydroxyacetone 0.16%
Acetaldehyde 0.06%
Sulfuric acid 0.03%
Component Weight Percent (wt. %)
Mesityl oxide 0.12%

A 20 wt. % aqueous sodium hydroxide solution (stream 18) was added at a rate of
1,500 Ibs/hr to the cleavage product mixture feed 16, having a feed rate of 200,000
Ibs/hr, in an amount effective to neutralize the residual sulfuric acid present and
provide a pH of 4.5 in neutralization drum 20. The resulting organic phase contained
a hydroxyacetone concentration of 1550 parts per million (ppm), while the aqueous
phase contained an 18 wt. % sodium sulfate solution having a hydroxyacetone

concentration of 1480 ppm and an acetaldehyde concentration of 300 ppm as
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Conmponent Weight Percent (wt. % Mesityl oxide 0.12% A 20 wt. % aqueous
sodi um hydr oxi de solution (stream 18) was added at a rate of 1,500 | bs/hr
to the cleavasgasgseoduct m xture feed 16, having a feed ratPEeTalS0208,1000

| bs/hr, in an anmobunt effective to neutralize the residual sulfuric acid
present and provide a pHof 4.5 in neutralization drum 20. The resulting
organic nﬁH&é@r@dCQﬂhgi nedIPEoby daoxghacahiopaphp naentar Atiowax AIXNEBGoparts per
mllion gppr’r), whi [ e the aqueous phase contained an 18 wt. % sodi um

sul f at e chsmategaPhavi ng a hydroxyacetone concentration of 1480 ppm and an
acet al dehyde concentration of 300 ppmas 11 WO 03/045882 PCT/ US02/ 38919

measur eq"hgsaiqr[l}goﬁ?sﬂ}éllfgé S0 WidRir- S5 G A BekdMm AFdhAnbdtRimeyr BAD00) an-

chr omat ograp aqueous phase was withdrawn fromthe bottom of the

neut r al inzetralitred mq@éyus pbasersewam &6, amtipagpebing gesaspossr vessil 2bat BIE punped
into dec ser vessel .28 at a rate 500, 000.1.b r opposer
vessel 2%%50%%\6?@1& ned dgfmgp?sgwgsgf%ﬁew%ﬁ mawe?n% %H%H%r%ﬁ%rggsur e for

one hourgov: t haubnditatrh | Fbdigret fopabrienBowgeithsut Thkzind y@atixy agaitaneThe

concentration in the resulting heat-treated streamfed fgrwarcg from the
deconpodwfroxyeessonergongeniragien du the) resultngbrapfgsted sirean dpg duwgts figm

hydr oxyaget one copver sj on ,Qf . 29 ' h t tmjﬁﬁ alPREentd NE

neut r al i%gee ecgﬁn g)gelfsR’%Ar%glsezgsﬁaga%%%ﬁ%&]ngmhgg%qtIglfpglgte asqueglus npshase streans
wer e analyiasgatsonegcomrefionnei | XV Qsing rheek okatsieon alohe.orBitcogrudpahizedand

determ ned to contain 80 ppm of uvic acid. Following reciyculation at a
rate of a3BEPWOBFHYIRM gﬁgpm@aﬁg%ﬁé{ PRPOBYPRASP SRFANYCTC f)l%‘%i{fé%?g m Xi ng

and reefh%{ﬁ&n@%% k ) W RC164i 6RVRSE I RSHE lanBidtfehRed td EaAB0Ighm BEUL T al i zer
drum 20, the hydroxyacetone concentration of neutralized cl eavage product

m xt ur e pruvdantid2 was neasured at 1320 ppm using gas chromat ography
anal ysi s.

Following recirculation at a rate of 500,000 lbs/hr of the heat-treated stream and
subsequent mixing and reequilibration with cleavage product mixture stream 16 in
neutralizer drum 20, the hydroxyacetone concentration of neutralized cleavage
product mixture stream 22 was measured at 1320 ppm using gas chromatography

analysis.
EXAMPLE 2

A second trial was conducted utilizing the same raw materials and conditions used in
Example 1, except that the decomposer vessel 28 was operated at the following
parameters: 135°C, 6 atm pressure, and 1 hour residence time. Again, as in Example
1, an oxidizing agent was not utilized. The hydroxyacetone content in the resultant
heat and pressure treated, non-oxidized aqueous phase stream was measured at 870
ppm. This concentration represents a 44.6% hydroxyacetone conversion when
employing elevated heat treatment and super atmospheric pressure conditions.
Following recirculation of the heat and pressure treated, non-oxidized aqueous phase
stream, and re-equilibration within neutralizer reactor 20, the hydroxyacetone

concentration of neutralized cleavage product stream 22 was measured at 1090 ppm.
EXAMPLE 3
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EXAMPLE 2 A second trial was conducted utilizing the sane raw materials and
conditions used in Exanple 1, except that the deconposer vessel 28 was
oper at ed wo a3hasssel | owi ng paraneters: 135C, 6 atm pressurpET/E8vd/3991hour
residence time. Again, as in Exanple 1, an oxidizing agent was not
utilized. The hydroxyacetone content in the resultant heat and pressure
treat ed,A migrd exdldiv@&ecbndgeted uslizingsiee sdne saw wanserimbsamudr @ohdétton8 W@ed ppm  Thi s

concentration represents a 44.6% hydroxyacet.one conversi on. when_. enpl oyi ng
el evat edExsEmle tlp excarinthata A dysigesh %acrﬂ’ﬁgf)kﬂ%‘ﬂ 1gIng 38R, pas c%ﬁ’&\é\giﬂi oh&e

Fol | ow ﬁff%gh e dd &HdiQ%lgf’aggnthﬁ%t adaBd P EESMPoSerivetR] 88las B0 D4 zed

aqueous stream an -equilibration within neutralizer reactor 20,
t he hydragpyasedobuteon incmcanduna effectivef tormstebiish b Aed wel Ydwalgegepmsterdde st r eam 22

was neasured at, 10 EXAMPLE 3 12 MO 045882 PCT/.U 3 9 A
third t r‘ioﬁFelﬂﬁé‘OEO%gl?%yg]ﬁoxé’?‘?elt(?% ?P&C?I#@tlgaﬁg%%\ﬁ?s 89 4%‘%%@%@%& tions
used in HExANRlen 32 veXGRRbubdat 280 Pyl oDEH chReaatin Opietintd Ag8AGeNt was
utili ze(f The hydrogen peroxi de oxidizing agent was added to deconposer

vessel J@dusxyacegOnant conygrsiqnutousatsusaliblen oxidized dmpvativenf f dollowans o
establish .a 0.5 w .. %.hydrogen_peraoxid n ratl.on.; h acet one
%ﬁatbqn tor:qeoxﬁ)ég(? tagﬁfsm%x. g?ﬁe tredi? %%dplﬁ:‘éggﬂrhb-lmﬁnm@%%y

T&Cl
concent I’g?f resu I zed aqueous e strea was

measur echeatrald @pm 20hihe hyorsemdctdici amceemtion eoft the aruBaiBdoclénvdgoxyacet one
conversion to water-sol uble oxidized derjvativ i jrcul ati on

rsi ; ?‘if go! | ow nqq. rec i
of oxi diFeducglieyn22pHassBeaspred 4n039 PaRY Fedfsialdayds et Beut ral i zer
drum 20’0)&&96&'%%5&‘{/‘% zﬁi%eoﬁ?eaﬁp@@eﬁatsrlﬂteésgfbdoﬁt 13tepRB Ut RseR@t &lapayage

product stream measured at 690 ppm The acetal dehyde concentration
of the amxiatlchgde eqpesis. phasditsti veeanal 33 afexidieakagueehsathagpgrqaph3?

representing a 60% acetal dehyde rsion. ual i tativ ks of

oxi di zedangcﬂ%]ES?}és RlRss BUIgE ?ggﬁlgf lsh’gﬁ(zﬁgjﬁ]uc&%é%%gghemgﬁ%%ee r}%lsr%{ ??5 a DX100
ion chr W8 R8RMniNdbe e df &Richiid i@fbotiPytfedrisc aci d and 1320 ppm of acetic
acid in both streans.

EXAMPLE 4

A second trial based upon Example 3 was conducted utilizing the same raw materials
and conditions of Example 3, except that decomposer vessel 28 was charged with a
0.06 wt. % sodium hydroxide aqueous solution in addition to the 0.5 wt. % hydrogen
peroxide oxidizing agent. A qualitative analysis measured a hydroxyacetone
concentration of 108 ppm in oxidized aqueous phase stream 32. This concentration
represents a 92.7% hydroxyacetone conversion to water-soluble oxidized derivatives.
Following recirculation of oxidized aqueous phase stream 32 and re-equilibration
within neutralizer drum 20, a qualitative analysis of neutralized cleavage product
mixture 22 indicated a hydroxyacetone concentration of 590 ppm and an acetaldehyde
concentration of 110 ppm. A qualitative analysis of aqueous phase purge 24 indicated
a pyruvic acid sodium salt concentration of 812 ppm, and a sodium acetate

concentration of 1250 ppm.
EXAMPLE 5

A third trial based on Example 3 was conducted utilizing the same raw materials and

conditions of Example 3, except that decomposer vessel 28 was charged with a 0.5 wt.
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EXAMPLE 4 A second trial based upon Exanple 3 was conducted utilizing the
sane raw materials and conditions of Exanple 3, except that deconposer
vessel 28wweas/atsaeged with a 0.06 wt. % sodi um hydr oxi de PUESHIAS8EO| Ut i ON
in addition to the 0.5 wt. % hydrogen peroxide oxidizing agent. A
gualitative anal ysis neasured a hydroxyacetone concentration of 108 ppmin
oxi di zed,agueaimtiphas@osksimameddangihats asahe eridizng agent raheredbant 9.2 92. 7%

hydr oxyacet one conversion to. water-solubl e oxjdized derivatives. Follow ng
reci r cul 8t "o RYSSE% Pefos i Oé@%%ég%abge?ﬁgghnéc%?ﬁﬁoﬁ%y et ﬁﬂ?%ti on

W thi n - newh 8l d 28w 829, P@qﬁ’é?ﬁ‘éti\xe%lia%isad?f%ﬂcﬁ&eﬁ RuehRUiH btZ&eh cl eavage
product mxture 22 indicated a hydroxyacetone concentration of 590 ppm and
an acet al2detpadered corgdnixyatetan ofnceniatppmof A0qupapmt aitd we anstildebiyde of

aqueous phase purge indicated . a uvi ¢ acid sodi um sal t..concentration
o512 HORreHoh Sods ikcithes RuRL e RoH e TR B E 5 A
third trinalcafeaseshrovic Barh@nat&s oLOTTpsHh e Follbividgzksigbul iRnsadR AW
materials and conditions of Exanple 3, except that deconposer vessel 28

was chargeduilibraticn, 0. @aljigtive anglypp @f3rcosissd pggodug MigturestESHt ent r at i on
of pot ass) L-dl 7L nt rather than a 0.5 w. %
hydroge?p@%@?%%%&%@a‘%g%ﬁ@ﬁ%%gI??vaﬁﬁi n deconposer vessel 28 was

mai nt ai ned between 4 to 5. A qualitative analysis of oxidized agueous phase

stream 32 [ngphokgdemnbydnanyraiat ofitraaandpaty @rinadionj 305 ppm ang an
acet al dehyde concentration of 35 ppm and an identical analysi$ of aqueous

1N o~

phase pur ge—24—ndiecatred—apyruvE—actg—reconcentrattonsof—56 ppm
Fol | owi ng |r mRle NG | or] Stsem bt er Stealegfy,i | | HiFeah g% 5 Ly at{ve anal ysi s
of neutralfized cl eavage product m xture strieam 22 neasured a
hydr oxyaceftpne concentrigiss@n of 79Qgppm Hyldroyyacet ongsxgoncent fati on of
Streans (parts per mlljion) Exanple No. Strieam 16 Stream 26 Stream 32
Stream 22

2 1550 1480 870 1090

3 1550 1480 210 690

4 1550 1480 108 590

Example No. Stream 16 Stream 26 Stream 32 Stream 22

5 1550 1480 305 820

The method and system for removing hydroxyacetone from a phenol-acetone mixture
possesses several advantages such as reduced time, labor, equipment and costs
associated with conventional purification methods, while also improving the quality

of the final phenol product.

In particular, the inventive method and system employs oxidizing agents rather than
troublesome additional alkaline agents or condensation and conversion reactions.
There are accordingly none of the higher boiling point materials or 2-
methybenzofuran as products, fouling of equipment due to overly acidic or alkaline
process conditions, or fluctuations in pH, each of which may require complex systems

to overcome. The inventive method and system thus alleviates the need for complex
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1 1550 1480 1210 1320 2 1550 1480 870 1090 3 1550 1480 210 690 4 1550
1480 108 590 Exanple No. Stream 16 Stream 26 Stream 32 Stream 22 5 1550
1480 305 @@003/0¥ks82net hod and system for renovi ng hydr oxyacstmors®268am a
phenol - acet one m xture possesses several advantages such as reduced tine,

| abor, equi pnent and costs wassociated with conventional purification

met hods gystdind endlesperisivRr vipi@nt, hedaeahirdsya 1@tertinial phat iphemsint,psoduct . 1n
particular, the inventive nmethod and system enpl Qys oxi di zi Hg .agelnt s rather
than tthsubliesowertatigian adaiongl apschd e mspt g‘ﬁnﬁ?@ﬂ% O A9ERB conver si on
reactions,: | t hi gher boiling point

materi a §u1@#%&0?}3@1@)1gﬁgtgdf'cﬂ!rnggﬁézgﬂg?tgl uf(?tn SS%F oul i ng of equi pment due to
overly acidic or alkaline process conditions, or fluctuations in pH, each
of whi cThedyvenégeintethabayl axtemyaseasminatesor grevents. tha fematioe of heavynet hod and

S BT T B T SRR P o
| nvest MY off8S thd g@a'l_ﬁy bSthe EX&18HenbIQfrodutta ddiatdr@BRblevBsdigdd detivatiegui r ement
for special or additional equipnent for nultiple extraction and/or

di sti | | af iiopustiepsuciTie hydwsiadetaensnch eertaldehysy sare foameh SPRicHalles or
prevents_the fornation of vy o] ti o] . hahhei | 1 ng
poi nt nmat erial seqcnuﬁléqlatf%nul S%ﬁ%ms??(ga%%g%?? p%ﬂlto o a%gﬁ)g@?rg:t hTl'td ﬁ@“’g%m ity of
t he fi ndistiphenobxtpictidncteps oVaquepmsnt. ubs @ resultdiexistingl facilitis icwe guickly

impurities such _as, hydroxyacetone and acetal dehyde are forned, separated in
exi st i ngmBlsment Brsioyveivergilod %{W&yaﬁ%%‘f ch’gﬂiﬂ% 1 Tﬁd“bt?i ﬁ@eﬁﬁdi ti onal

distillation/extraction steps or equipnent. As a result, existing
faci || theReARGHIChhbodihBR! RIRMechRhawh e tkiopeapiafiot andifuistem and
recogni ze | di ate benefits. _ .

and substitutions may be made thereto without departing from the spirit and scope of

the invention. Accordingly, it is to be understood that the present invention has been

described by way of illustrations and not limitation.
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Whi |l e preferred enbodi nents have been shown and descri bed, various

nodi fi cations and substitutions nay be nade thereto w thout departing from
t he spiriwaoans4sssope of the invention. Accordingly, it i sdmudses3smderstood
that the present invention has been described by way of illustrations and
not limtation. 15 WO 03/045882 PCT/US02/38919 1. A nethod for renoving

i mpuritites fromeéhed fenenhdiopapaiticd efreheavagene hyddpabxide xieavege
conprising; reacting inpurities in an aqueous salt phase (26) with an

oxi di zi MFOHGERMXIUBH FORPIISNEt enperature and for a tine sufficient to form
wat er - sol ubl e oxi di zed derivatives (32) of the inpurities; conbining the

agueous i i Ml h Qidi B9 oRRIBMMg b att he
vvater-sor?%étt)l?‘%gggﬁgl}lgig} gg?%%??\iglg p%g%)@ﬁ% a cumene %1 %?]})ég%xi de

cl eavageemperatime tndrifort astime (saficiend td fnrmh‘e'ateox@ldblz:emildﬁﬁﬁra/quV@BV@Srﬁ?-he

conbi ned product. m xture; and separating the agueous salt phase (26)

cont ai ni GHPUHEEr - sol ubl e oxi di zed deri vati ves (32) of the inpurities
fromthe conbi ned product m xture (16). 2. The method of claim11, further
conpri siddgnteiing Uh@hin@ut Relt phueols) sahthinpiage oxidiGngadgeat (38) enduhdicient to
optim ze the oxidation of the inmpurities. 3. The g}?f{hod of claim1, further
conpri siWyecwhNRIE t PHgized ederiFptiveRaP2anEih accunsae AyfroRsroifle GIsAYERT ties to

the watefzg0k %&&9@0 (ﬁit%qﬂrtﬁje‘? oY@bd ¥BSurfRRin the MBI bRRAcOhiGhRI M 1,

further “‘conprising verting greater than about 60 percent of the
inpuritiamg to the water-soluble oxidized derivatives (32). 5. The nmethod of
claim1, further conprising converting greater than about 90 percent of

the inmpurities to the water-sal ubl xidi.zed derivatijv 2),:16,1 The
met hod pspngptéx?gn t%,e_ SR _I‘Fa{thgharsﬁpﬁzr@t FLaRng &g e“géltéeraS% urbf])é’rg‘n %’ﬁ%&%c} oup
consi st i givafivesN®3) éfithe Bxhiiies B661 Mk dehpied phodiconixaeel bh)e,
carbonyl -containing inpurities, aldehyde-containing inpurities, and
conbi nati ons conprising at |east one . | ) X

2. The method of claim 1, further comprising circulating the aqueous salt phase

(26) at a rate sufficient to optimize the oxidation of the impurities.

3. The method of claim 1, further comprising converting greater than about 40

percent of the impurities to the water-soluble oxidized derivatives (32).

4. The method of claim 1, further comprising converting greater than about 60

percent of the impurities to the water-soluble oxidized derivatives (32).

5. The method of claim 1, further comprising converting greater than about 90

percent of the impurities to the water-soluble oxidized derivatives (32).

6. The method of claim 1, wherein the impurities are selected from the group
consisting of, mesityl oxide, acetaldehyde, hydroxyacetone, carbonyl-containing
impurities, aldehyde-containing impurities, and combinations comprising at least one

of the foregoing impurities.

7. The method of claim 1, wherein the oxidizing agent (30) is present in an

amount effective to oxidize the impurities.

16



of the foregoing inpurities. 7. The nethod of claim11, wherein the

oxi di zing agent (30) is present in an anount effective to oxidize the

i mpuri ti ewo BA4WB2 03/ 045882 PCT/ US02/ 38919 8. The net hod refT/ed0ai3sn1g,
wherein the oxidizing agent (30) is present in an anount effective to

mai ntain a pH of about 3 to about 6. 9. The nethod of claim11, wherein the
oxi di zi ngy agertie @Mod of Rl@BENWheRiAkhe agidiMitg apéecBlVés peesemiint @ n a pH of
about to 4 to about 5. 10. The method_of claim1l, wherein the aqueous salt
phase ( Zeyounteffpeiivede maintaiag pPHhglahout e 3po¥b8ut 20 wei ght percent sodi um
sul fate solution. 11. The nethod of claim 1, wherein the oxidizing agent

(30) is gel eopged [ A bP€laid 10UPhEARShE IdxMlzRE QXNOBD) i ypksesem Rer oxi de,

sodi um peroxi de, potassium pérnmanganate, and sodi um pertanganate. 12. The
met hod ofmaindiffedtjvevh eradntaintalpd] ofahpet ttditosabost about 80 t o about 140
Cel sius. 13. The nmethod of claim1l, wherein reacting further conprises

ol a1 10 Gnr G Efeadir BT aBstiit fegeRibua R 2R R du A T 00 or

r endVi NChHoWP LS td At DO QR ght Ferean eodiveirsafeieasivdiencl eavage product mixture,
conprises: reacting an aqueous salt phase (26) containing inpurities with

an anount of oxidizing agent (30) effective to intain the pH of the
reacti onllat abdumethadplahan: [ avhestin dpspxideping ag?&?&&b]és C&?dzfégm&g‘?i vatives

(32) of i hhbe3f éﬁg@é | Bydr® i?é%)ﬁ@érpr&ﬁﬁﬁl BRAtdNgpdthgivagueous
salt pha%JgE‘z Z@HE:%%F& nin tlﬁe %;vatg% ol ubl'e cs)xi di zgd deri \%%ti ves (32) and
t he oxi diermaggagenbnd S@)umpemangmpés.at ure of about 80 to about 140 Cel sius
for about 0.5 to about 1.5 hours under a pressure of about one atnosphere

to about 12.f 'V trn%?ﬁ&cp ot gl%in% q, twa%reril?%et i[e%g]pegrl}u)ﬁteuirsea;bout 80 to about 140°

Celsius.

13.  The method of claim 1, wherein reacting further comprises applying a pressure

of about 0.5 to about 5 atmospheres.
14, The method of claim 1, wherein the time is about 0.5 to about 1.5 hours.

15. A method for removing impurities from a cumene hydroperoxide cleavage

product mixture, comprises:

reacting an aqueous salt phase (26) containing impurities with an amount of oxidizing
agent (30) effective to maintain the pH of the reaction at about 3 to about 6 to form
water-soluble oxidized derivatives (32) of the impurities, wherein reacting comprises
heating the aqueous salt phase (26) containing the water-soluble oxidized derivatives
(32) and the oxidizing agent (30) at a temperature of about 80 to about 140° Celsius
for about 0.5 to about 1.5 hours under a pressure of about one atmosphere to about

five atmospheres to the reaction mixture;

combining the aqueous salt phase (26) containing the oxidizing agent (30) and the
water-soluble oxidized derivatives (32) with a cumene hydroperoxide cleavage
product mixture (16) to further oxidize impurities in the combined product mixture
(16); and
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conbi ni ng the aqueous salt phase (26) containing the oxidizing agent (30)

and the water-soluble oxidized derivatives (32) with a cunene

hydr oper owiods/asssavage product mxture (16) to further oxdcd/iz®2i3sgarities
in the conbined product m xture (16); and 17 WD 03/ 045882 PCT/ US02/ 38919

separating the aqueous salt phase (26) containing the water-soluble

oxi di zedsepg@tihy athiev @gudod®) sattf phdve KIucornthinngf rhen witer-whutie neddizedduct

m xture (16). 16. The nethod, of claim 15, erein the 1. di zi ng agent (30)
is sel ec‘geé‘ﬁ’a'f‘\‘fi?rﬁ’%%fth@?*BB‘H‘t@éﬁrQP%&Fﬁﬁmg%neghf%ﬁ‘ﬁf mWEﬁeggé)n per oxi de, sodi um
per oxi de, potassium permnmanganate, and sodi um per manganate. 17. The met hod

of claimgd5, yherRinddtdreifni B #hbQieedkidiA8Y abst RIBSEMledtét #6m tRgOUNt
effective to maintain the pH of the reaction for about 4 to about 5. 18.
The met hgdupf caisisting 167 ewygemi hydiagen mpueiide.esodipm perosidee dpItassim he gr oup
consi sting of rreFi t1¥c|{ oxi de .aacegaltéjehyde, hydr oxyacet one,

car bonyI]e U ta iRl ena } Wipf”inéélfg 4 dehyde-containing inpurities, and

conbi nati ons conprising at | east one of the foregoing inpurities. 19. A
system f 1. purThd wdllghdof unind 5shydemse tiex oxidizdge ageng €3 Qrie duredentrink bur e,
conprising: neans . for reacting an _aqueous salt phase (26) containin

i npur i t i @BOWIt eHegtivedRingnREghe %%é’l@le(rﬁ@f)tloé‘tfohab@é‘ﬁgé? aliout é and for agti e
sufficient to formwater-sol uble oxidized derivatives (32) of the

inpurities; MeRNSHIRId SOARIDH NOWANSINAAY SRR dre RBRSIE (@) tfeOfbap Ni ng the
oxi di zing agent (30) and the water-soluble oxidized derivatives (32) with

a cunenecdngdtiopeodxinehityl coxadey agrstabdadordet hpdliexyacetond.6 ratbenylontaamingxi di ze

inmpurities in th onbi ned. product... m xt.ure. ( X 3 f par ati ng
t o aquetiiir e, R SRR He R th Wofulplbns BMHRTER 8 PG oBE
derivati yede fFedoif ihpgriti®puri ties fromthe conbined product mxture (16).

19. A system for purifying a cumene hydroperoxide cleavage product mixture,

comprising:

means for reacting an aqueous salt phase (26) containing impurities with an oxidizing
agent (30) at a temperature and for a time sufficient to form water-soluble oxidized

derivatives (32) of the impurities;

means for combining the aqueous salt phase (26) containing the oxidizing agent (30)
and the water-soluble oxidized derivatives (32) with a cumene hydroperoxide
cleavage product mixture (16) to further oxidize impurities in the combined product

mixture (16); and

means for separating the aqueous salt phase (26) containing the water-soluble

oxidized derivatives (32) of the impurities from the combined product mixture (16).

20. The system of claim 19, further comprising means for combining the aqueous
salt phase (26) containing the water-soluble oxidized derivatives (32) with a cumene

hydroperoxide cleavage product mixture (16).
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20. The systemof claim 19, further conprising neans for conbining the
aqueous salt phase (26) containing the water-soluble oxidized derivatives
(32) withwo cuwassse hydroperoxi de cl eavage product m xt ur edTlEy02/3989 WO

03/ 045882 PCT/ US02/ 38919 21. The system of claim 19, further conprising
means for renoving the oxidized derivatives (32) fromthe conbi ned aqueous
sal t ph;ﬁle(ZGTKiZSWEOHMHEmHQI%XﬁthCOm]bMN@gEaﬂHﬁﬂuethovihglthﬂmidikﬁ. 22. A
system for, purifying. a cunene hydroperoxi de cl eavage product m xture,

conpri si @f@}.vaw%u@ﬁefrmd}l%ﬁeméw @%P@ﬁv%agfep%%@éggw ng; by 01?%%’85? 16)

cont ai ni j IR eS i+ uid communi cati on with an aqueous al kal i ne

sol uti on‘ﬁ é)ggp?lrldé#%ﬁ?hﬂé&g L@’ne hydr oper oxi de cl eavage product m xture (16)
and aqueous al kaline solution feeds (18) are in fluid comunication with a
neutral i Zati oA shstem (@Opuifyingray culann@gm@*opsroshﬂetclmagfepmsﬁupfetnl)(tm) ©an
aqueous salt.phase feed (26) containing inpurities in fluid conmunication
wth a Wg‘}%er reactor (28) having an oxidi zed aqueous salt phase
outlet (32); an oxidizing agent feed (30) in fluid communication with the
gq ueous $ adlﬂlewlaﬁﬁoﬁ@&?de (’:Qg\)age (pl’dicaigﬂ irﬁbgui’:&ﬁeﬂ I(Im)rdofliaﬁﬁng)’nh}mrritte@ iti he
econposer. reactor (28); and an oxidized aquequs salt phase feed (32)

cont ai niﬂ‘@d\ﬁaﬂ%ﬁu@‘éﬂ(ﬁl%l‘@mﬁﬁ Wreed all@é‘PF\?%JPPQ’égeeéf(lg)he inpurities (32) in
fluid conmuni cation with the cumene hydroperoxide cl eavage product m xture

(16) pri@c &Lfnddee hP&ﬂé};&%&fd%g@léﬁfﬁ%ggi)f&&g%ixﬁre_ gl%) ah@eaqpshem@iing! ai m 22,

wherein the neutralization drum iIs in ui communi cation with and

seri al | ysafutgpofeds @8) are in dluichepmtvswngogevith eactivalizat®) drupn(20Thavisg st em of
claim 22, wherei nlt'éﬁq]g ne L¥a4',zati on drum (20) has an aqueous salt phase
pur ge oudt BCPBYSALIseOYEl 4, i zed cumene hydr oper oxi de cl eavage pr oduct
m xture outlet (22). 25. The system of claim 22, wherein the oxidizing
agent fegdaqudons kslt prisedt&U(2by edntaining impurities in fluid communication with a

decomposer reactor (28) having an oxidized aqueous salt phase outlet (32);

an oxidizing agent feed (30) in fluid communication with the aqueous salt phase feed

(26) containing the impurities prior to the decomposer reactor (28); and

an oxidized aqueous salt phase feed (32) containing water-soluble oxidized
derivatives of the impurities (32) in fluid communication with the cumene

hydroperoxide cleavage product mixture (16) prior to the neutralization drum (20).

23. The system of claim 22, wherein the neutralization drum (20) is in fluid

communication with and serially disposed prior to the decomposer reactor (28).

24.  The system of claim 22, wherein the neutralization drum (20) has an aqueous
salt phase purge outlet (24) and a neutralized cumene hydroperoxide cleavage product

mixture outlet (22).

25.  The system of claim 22, wherein the oxidizing agent feed (30) is selected from
the group consisting of oxygen, hydrogen peroxide, sodium peroxide, potassium

permanganate, and sodium permanganate.
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the group consisting of oxygen, hydrogen peroxi de, sodi um peroxi de,

pot assi um permanganate, and sodi um per manganate. 19 WD 03/ 045882

PCT/ US02/ 8®80i@4586. The, system of claim 22, wherein the | muwistozessiare

selected fromthe group consisting of al pha-nethylstyrene, acetophenone,

di met hyl benzyl al cohol, cunyl phenol, nesityl oxide, acetaldehyde,

hydr oxyaget on&he sastrorof] claion22i whargin thepuipirtitiessare selbetest dne dint giompng

: gﬂ:: : : giﬂsisggg Cgpb Ia?ﬁ}atlggtﬁylgt?lrrgr)lre,l SIa1r<!g’tolg‘lgenlo%(ea,st d?nqghylggnzg/ € aflgorh%EOI ng
cumylphenol, mesityl oxide, acetaldehyde, hydroxyacetone, carbonyl-containing
impurities, aldehyde-containing impurities, and combinations comprising at least one

of the foregoing impurities.
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