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PROCESS FOR PRODUCI NG ALKYLBENZENE HYDROPEROXI DES The
present application relates to a process for
produci ng phenol and ketone(s), preferably for
produci ng phenol and aceton and/or nethyl ethyl
ketone (MEK). Phenol is an inportant chem cal parent
substance with a broad usage spectrum For exanpl e,
phenol PROCESRHOR c?Rc”EHCSEﬁJéémgﬁ B HEBRGPEROYIDER henol A,
caprol actam adipic acid, alkyl phenols, and

pl asticizers. In general, phenol is manufactured by
oxi di zing al kyl benzene(s) to form hydroperoxi de(s)
foll owed by cleavage of the hydroperoxide(s) with an
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production of phenol during oxidation and which preferably
also minimize the production of one or more byproducts
selected from the group consisting of acetophenone (AP),
dimethylbenzyl alcohol (DMBR), and ethyl methyl benzyl
carbinol (EMBA).

It has been surprisingly found that such a process
can be obtained using a neutralizing base in the oxidation
process of alkylbenzenes.

Accordingly the present invention provides a process
for oxidation of alkylbenzenes to produce hydroperoxides
comprising: ' ‘

providing an oxidation feed consisting essentially of an
organic phase, said oxidation feed comprising one
or more alkylbenzenes and a quantity of
neutralizing base having a pH of from 8 to 12.5 in
1 to 10 wt.% agueous solution, said oxidation feed
comprising up to an amount of water from 400 ppm to

2 wt.%;



2 wt.% oxidizing said oxidation feed to produce an

oxi dation product stream conprising one or nore

product hydroperoxi des. The process conprises

provi ding an oxidation feed consisting essentially of

an organi c phase. The oxidation feed conprises one or

nore al kyl benzenes and a quantity of neutrali zing

base having a pHof from8 to 12.5in 1 to 10 w.%
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The oxidation occurs in the presence of a
neutralizing base. The neutralizing base maximizes the
production of hydroperoxides while minimizing the
production of undesirable by-products.

Portions of the following description are specific to
preferred embecdiments, in which either s-butylbenzene,
alone, or a combination of cumene and s-butylbenzene is
fed to the oxidation zone. The neutralizing base is
useful during oxidation of other alkylbenzenes, either
alone or in combination.

Typically, formic acid and acetic acid, along with AP,
EMBA, and DMBA, are produced as by-products from the
oxidation of alkylbenzene(s). Formic and acetic acids
catalyze the formation of phenol, which is a poison (or
inhibitor) of the main oxidation pathway to make the

desired products. Formic and acetic acids, and hence



catal yze the formati on of phenol, which is a poison
(or inhibitor) of the main oxidation pathway to nake
the desired products. Formic and acetic acids, and
hence 2 phenol, cause a reduction in the formation of
desired products relative to by-products. The yield
of hydroperoxides is increased and attendant

by- product formation (e.g., AP, DVBA, EMBA) is
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of one or more materials selected from the group
consisting of phenol and one or more byproducts selected
from the group consisting of AP, DMBA and EMBA.
Preferably a portion of a solution cf the
neutralizing base is added separately to each oxidation
reactor, most preferably to a series of continuous
oxidation reactors. Suitable neutralizing bases are those
that have a pH of from 8 to 12.5 in 1 teo 10 wt.% agueous
solution and include, but are not necessarily limited to
alkall bases, anhydrous ammonia, and aqueous ammonia.
Compared to an oxidation contrel experiment performed
under the same conditions absent the neutralizing base,
preferred neutralizing bases also are effective to perform
a function selected from the group consisting of
increasing total hydroperoxide yield, decreasing AP
formation, decreasing DMBA formation, decreasing EMBA

formation, and decreasing phenol formation. Preferably, the



Conpared to an oxidation control experinent perforned
under the sane conditions absent the neutralizing

base, preferred neutralizing bases also are effective
to perform a function selected fromthe group

consi sting of increasing total hydroperoxide yield,
decreasing AP formation, decreasing DVBA formation,
decreasi ng EMBA formation, and decreasi ng phenol
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Preferably, the amount of alkali base is an amount
sufficient to produce a ratio of alkali base to acids of
from 0.5:1 to 4:1. |
Ammonia is another preferred neutralizing base. The
ammonia can be added as gaseous anhydrous ammonia, gaseous
anhydrous ammonia along with a small water feed, or
aqueous ammcnia. Where ammonia is used as the
neutralizing base, the amount of ammonia preferably is
insufficient to increase production of one or more
materials selected from the group consisting of phencl and
one or more byproducts selected from the group consisting
of AP, DMBA, and EMBR. Preferably, the amount of ammonia
is sufficient to produce a molar ratio of ammonia to acids
of from 0.5:1 to 6:1. A preferred embodiment uses aqueous
ammonia.

The total amount of water in the oxidation mixture

is an amount effective to increase neutralization of acids



aqueous ammoni a. Where ammonia i s used as the
neutralizing base, the anount of anmonia preferably is
insufficient to increase production of one or nore
materials selected fromthe group consisting of pheno
and one or nore byproducts selected fromthe group -
consisting of AP, DVBA, and EMBA. Preferably, the
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comprises a) cumene; (b) s-butylbenzene, or (c) a
combination comprising cumene and s-butylbenzene. In the
oxidation reactor(s), the oxidation feed is oxidized by
molecular oxygen, preferably air, to produce an oxidation
product stream.

The oxidation product stream comprises alkylbenzene
hydroperoxide (s) corresponding to the alkylbenzene(s) in
the oxidation feed. Where the oxidation feed is cumene,
the oxidation product stream comprises cumene
hydroperoxide. Where the oxidation feed is s-
butylbenzene, the oxidation product stream comprises s-
butylbenzene hydroperoxide, but typically does not
comprise a significant amount of cumene hydroperoxide.

The operating conditions can be adjusted to coproduce more
or less acetophenone (AP} and/or other by-products. Where
the oxidation feed comprises both cumene and s-

butylbenzene, the oxidation product stream comprises s-—



oxi dation reactor(s), the oxidation feed is oxidized
by nol ecul ar oxygen, preferably air, to produce an
oxi dation product stream The oxidation product
stream conpri ses al kyl benzene hydroper oxi de(s)
corresponding to the al kyl benzene(s) in the oxidation
feed. Were the oxidation feed is cunene, the
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the oxidation product.

In the oxidation reactor(s), the oxidation mixture is
contacted with an oxygen-containing gas under oxidation
conditions comprising an oxidation temperature effective
to oxidize the alkylbenzene(s) to produce the respective
hydroperoxides. Suitable oxidation temperatures at most
oxidation pressures are from 90 °C to 150 °C. Preferred
temperatures will vary depending upon the type of
oxidation reactor and the composition of the oxidation
feed. Where the oxidation feed comprises cumene and s-
butylbenzene, conversion and selectivity to cumene
hydroperoxide and s-butylbenzene hydroperoxide increases
with an increase in the cumene:s-butylbenzene ratio in the
oxidation feed. Conversion also increases with an
increase in oxidation temperature,

In a batch oxldation reactor, the oxidation
temperature can be adjusted throughout the reaction period

to maximize selectivity of the oxidation reaction.



hydr operoxi de and (if present) the cunene

hydr operoxide in the oxidation product. In the

oxi dation reactor(s), the oxidation m xture is
contacted wth an oxygen-contai ni ng gas under

oxi dation conditions conprising an oxidation
tenperature effective to oxidize the al kyl benzene(s)

to produce the respective hydroperoxides. Suitable

oxi dation tenperatures at nost oxidation pressures

are from90 Cto 150 C. Preferred tenperatures wll
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Oxidation reaction times will vary from 5 to 25
hours. The oxidation reaction time in a batch reactor
preferably is from 6 to 1l hours for all alkylbenzene
ratios, with the oxidation temperature adjusted to maximize
selectivity. Where the oxidation reactor(s) are
continuous oxidation reactors, the “reaction time”
typically is referred to as the total residence time. The
total residence time is divided between all of the
continuous reactors used. For example, 1f 5 ccntinuous
oxidation reactors are operated in series, the residence
time for each oxidation reactor is from 1 to 5 hours, with
oxidation reaction temperatures for each continuous
reactor chosen appropriately to achieve desired
conversions. The total residence time can be distributed

uniformly or non-uniformly between the oxidation reactors.

7
AMENDED SHEET



oxi dation feed conprises a weight ratio of cunene:s-
but yl benzene of 2:1, a preferred oxidation tenperature
for a continuous reactor is from100 Cto 115 C
Where the oxidation feed conprises a weight ratio of
cunene: s- butyl benzene of 1:8, a preferred oxidation
tenperature for a continuous reactor is from110 Cto
130 C. Oxidation reaction tinmes will vary from5 to 25
hours. The oxidation reaction tinme in a batch reactor
preferaply i 0 I
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of the continuous reactors used. For exanple, if 5
conti nuous oxidation reactors are operated in series,
the residence tine for each oxidation reactor is from
1to 5 hours, with oxidation reaction tenperatures
for each continuous reactor chosen appropriately to
achi eve desired conversions. The total residence tine
can be distributed uniformy or non-uniformy between
the oxidation reactors. 7 AMENDED SHEET Bot h batch
reactors and conti nuous oxidation reactors produce a
total conversion of at |least 5%to the desired

hydr oper oxi de(s). Preferably, total conversion is from
10% to 30% nore preferably from15%to 25% 7a
AMENDED SHEET When carrying out the reaction in
mul ti pl e continuous
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reactors, any nunber of continuous reactors can be

enpl oyed. Product selectivity is increased by

i ncreasing the nunber of continuous reactors. For
exanpl e, .using two continuous reactors produces a

hi gher yield of the desired hydroperoxide(s) than

using only one continuous reactor. In a preferred

enbodi nent, from3 to 8 continuous reactors are used
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comprises a ratic of 1:8 cumene:s-butylbenzene, it is

preferred to use 5 or 6 reactors.

Where the oxidation reactor is one or more continuous
reactor (s), the continuous reactor(s) can be a variety eof
types, including but not necessarily limited to stirred
tank reactor{s) cor bubble column reactor(s).

The application will be better understocd with
reference to the following examples:

Example 1

A standard stock oxidation mixture was prepared
containing an amount of sec-butyl benzene (sBB), and an
amount of cumene effective to produce a weight ratio of
sBB:cumene of 3.4:1. The stock oxidation mixture alsb
contained 1% cumene hydroperoxide as an initiator. In all
experiments described below, 300 grams of the oxidation
mixture was exposed to oxidation conditions comprising a

temperature of 130 °C, an oxidizing agent comprising 500



m xture was exposed to oxidation conditions conprising
a tenperature of 130 C, an oxidizing agent conpri sing
500 8 cc/mn. 7%02 in N2, and a steady pressure of
276 kPa gauge (40 psig). Al experinments were carried
out in a 500 cc Buchi Type Il reactor, with a
stirring rate of 1300 rpm The foregoi ng stock
oxidation m xture was used in a control oxidation to
provide a conparative exanple to assess the effect of
ammoni a on the reactign. i ther ammon
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afivetruBehoang, dird mixtuhe @nt@amdnﬂ@)azmuioamﬁmld:
S bubbl thro ture at. a nol ar
‘)%%t BP0t (I%W-E%lcfo Lei%eépgds acﬁ%% ggﬁ%%(l on of 1.28 to
1, résuhtfx@ptrcqmphgediveuaxnﬁfimﬁét Hfrss tRAMDNI a of
cﬁn%g%lgﬁ/ %%Eeetﬁ}a_ﬁﬁ? wé\@%ﬂﬁﬁgﬁnﬁﬁrﬁgﬁp YHBNExidation

ropero s- Butyl benzene "hydr oper oxi de
n(zs:BIHP) at AP mEBATagae EhEA 28 8re 1t BRERF SFePehour

éjgte%'i: chhgcf & %dﬂ%&@ﬁp ef i@ ngl QQCQ@ hriRFigneded

erature and feed starte results listed
It?éleoﬂ/faP e37%h ogdminTapl 7% &§ d’éFFBnW%T’ ta5i5d i

this experiment.

In a second comparative experiment, 1.25 wt. % water
was charged to the standard oxidation mixture, and during
the oxidation, gaseous ammonia was bubbled through the
oxidation mixture at a molar ratio of NH; to expected acid
production of 1.28 to 1, resulting in a feed rate of the
aqueous ammonia of 0.375 cc/min. at STP.

Measurements of cumene hydroperoxide (CHP), s-
Butylbenzene hydroperoxide (sBBHP), AP, DMBA, and EMBA
were taken every hour, after the reaction temperature
reached designed temperature and NH; feed started. All
results listed below are in %wt:

Table la Oxidation without NH3

Time (hour) 1 2 3 4 5 6 7 8
CHP 1.9 3.1 4.1 5.2 6.5 _ 7.4 8.2 8.7
1.5 5.9 8.2 11.0 13.3 15.2 16.8
0.1 0.4 0.8 1.1 l.6 2.3 3.2
0.2 0.4 0.5 0.8 1.1 1.6 2.1
0.0 0.1 0.2 0.3 0.5 0.8 1.1
9
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Time (hour) 12345678 CHP1.93.14.15.26.5
7.4 8287 1.53.85.98.211.013.3 15.2 16.8 0.1
0.2 0.40.61.11.62.33.2 0.20.30.40.50.81.1
1.6 2.1 0.00.10.10.20.30.50.81.1 9 AMENDED
SHEET PAGE FURNI SHED BLANK 10 Table I'b Oxidation wth
no HHO and NH3 at 1.28 : 1 NH3 to expected acid
amount Time (hour) 12345678 CHP 1.7 2.7 3.8
5.1 6.2 7.48.28 9 sBBHP 1.1 3.1 5.3 7.9 10.4 13.2
15.0 17.2 AP 0.1 0.2 0.40.6 1.01.6 2.2 2.9 DMBA
0.2 0.20.30.50.71.01.31.8 EMBA0.00.00.10.12
0.3 0.40.6 0.9 Table Ic Oxidation with 1.25% HO
and NH3 at 1.28 : 1 NH3 to expected acid anmount Tine
(hour) 12345678 CHP 2.03.34.4556.77.7
8.8 9.4 sBBHP 1.8 4.4 6.4 8.8 11.4 13.8 16.5 18.2 AP
0.1 0.20.40.71.01.52.22.8 DWAO0.20.30.40.5
0.81.11.51.8 EMBA0.00.10.10.20.30.40.70.9
The inprovenents are summarized in the foll ow ng
Tabl e: Summary of - inprovenent as a result of NH3

addition: (DVESnGE FURNISHED BLANK
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Hydr oper oxi de EMBA)* vyield* AP** NH3: acid = 1.28 :1
nmol e: nole, no water 2.4%-8.4%-19.9% NH3: acid =
1.28 :1 nole:nmole, w1.25% water 8.5% -26.5% -29.5%
* Measured at the end of 8 hour ** Measured at 25%m
total hydroperoxide |level After 8 hours, the

hydr operoxide yield in the oxidation mxture charged
wi th anmonia but no water was 2.4% higher than in the
control, while the hydroperoxide yield in the 11
OXm@bl& olb Nbxd di it cvh avighdnoi H20 batch M3t a.28d: what er
WaNH38tb Yakpiadd tdedd mmotih® control . | nterpol ating
the oxidation results to 25 wt. % total

hyq.[i_ager( &p)es, the agmonig- chaﬁged ogl dat| @n xt7ure 8
l ||a I LI
and a DVBA a h 29 ovveh::2 8.9
théﬁBﬁﬁ the contlrEJI Fdanp? € 2 t andard o]x?’uio\tl on-0  17.2
m REure was prefated ©ént 89 it ng Oaﬁ arﬂauﬁ’\t oft-8ec- Rurtdyl 2.2
beB¥8Ae (sBB) afd2an Garfound. 3of065,|rren@ tf f edt-Ove tlo3 1.8
pr @dBee a wei ght.pat it lof &BB: cOnkne ©f33. 4014 Tha.6 0.9
stock oxidation m xture also contained 1% cunene
hydroperoxide as an initiator.'. In all experinents
desablietle ek 0 £i200 wi kA NE . 55wt HIDK iafhdl NAB at 1.28 : 1
NH3 to expected acid amount
Time (hour) 1 2 3 4 5 ) 7 8
CHP 2.0 3.3 4.4 5.5 6.7 7.7 8.8 9.4
SBBHEP 1.8 4.4 6.4 8.8 11.4 13.8 16.5 18,2
AP 0.1 0.2 0.4 0.7 1.0 1.5 2.2 2.8
DMBA 0.2 0.3 0.4 0.5 0.8 1.1 1.5 1.8
EMBA c.0 0.1 0.1 ©0.2 0.3 0.4 0.7 0.9

The improvements are summarized in the following Table:

Summary of improvement as a result of NH;

addition:
(DMBA
+
Hydroperoxide EMBA) *
yield* Ap** *
NHiz:acid =
1.28 :1
mole: mole,
no water 2.4% -8.4% -19.9%
NHz:acid =
1.28 :1
mole:mole,
w/1.25%
water 8.5% -26.5% -29.5%

* Measured at the end of 8 hour
** Measured at 25%wt total hydroperoxide level

After 8 hours, the hydroperoxide yield in the oxidation

mixture charged with ammonia but no water was 2.4% higher

than in the control, while the hydroperoxide yield in the

11



m xture was exposed to oxidation conditions conprising
a tenperature of 130 C, an oxidizing agent conpri sing
500 cc/mn. 7%0Z in N2, and a steady pressure of 276
kPa gauge (40 psig). Al experinents were carried out
in a 500 cc Buchi Type Il reactor, with stirring rate
of 1300 rpm The foregoing stock oxidation m xture was
used in a control oxidation to provide a conparative
exanple to assess the effect of anmonia on the
reaction. Neither ~amoni a nor water was added to the

esHiFtGIone RAREPRR N2t LN RARYS 2MPRBL R R Meter was
99!3% gﬂli r3ﬁ9aiﬁ/pmlftﬂfellﬁc6nﬂ%bﬂ., 52 exrpppat Aop tthe aci8d,
an( 5 wppm phenol ._ I n supsequen xperinments, g
¥ LRI RRSULHacEP (7R 5 Do PWHEOST e The
eﬁ&aﬁd-@maﬁbéauaﬁmndnbbl ' Oﬁﬁﬂtﬂfﬁhtéiﬁib&beﬂleammgr aph.
Gaseous, N u throu the, sa e, a rLous
PRRGLE Bt PRQLPFEREaP Ta: Th5s R CAmotrh 1 GYER SRY
eMpR oiedivacids BH. Bk QokerOtisdn lin th28cdéntfeld: 1 and
15.4:1. Interpolating the | ipon results to 23 wt.
% hydroperoxi des, the anﬁ%ﬁ#ggéﬁgrged oxi dati on

m xt & estamdhirdi beiddthen nikoweagasepuepsred?2 AMENDED
SHEET. NH3: _aci | & wafe 1. : - AndehelmSunt .
f°§%ﬁ}qﬁﬁaye§|éggﬁgﬁéggse?@§2}%} éﬁizgnﬁrg?%ﬁ% -P1.696 nt
6500y efFetlyive. BV DrARLEP a weight ratio of

sBB:cumene of 3.4:1. The stock oxidation mixture also
contained 1% cumene hydroperoxide as an initiator.. In all
experiments described below, 300 grams of the oxidation

mixture was exposed to oxidation conditions comprising a

-

temperature of 130 °C, an oxidizing agent comprising 500
cc/min. 7% Oz in Nz, and a steady pressure of 276 kPa gauge
(40 psig). All experiments were carried out in a 500 cc
Buchi Type II reactor, with stirring rate of 1300 rpm.

The foregoing stock oxidation nmixture was used in a
control oxidation to provide a comparative example to
assess the effect of ammonia on the reaction. Neithex
ammonia nor water was added teo the control experiment.
After 8 hours, the mixture contained 340 wpm formic acid, 752
wppm acetic acid, and 515 wppm phenol.

In subsequent experiments, 3.8 g of water was added into
300 g of the standard oxidation mixture mentioned in the
above paragraph. Gaseocus NH; was bubbled through the sample
at various rates, resulting in molar ratios of
ammonia to expected acids of 0.0:1, 0.51:1, 1.28:1, 6.8:1 and
15.4:1. Interpolating the oxidation results to 23 wt. %
hydroperoxides, the ammonia-charged oxidation mixture
exhibited the following results:

12
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changes -8. 7% -20. 2% - 20. 6% 4. 4% 20. 596 Phenol

changes -55.3%-59.8%-71.1% -61. 6% 151. 3% Tot al

(DVMBA + EMBA) changes -8.3%-23.5%-23.9%-3.5%

25.2%* Al experinents above contain 1.25% water. All

results obtained were based on conparison with base

case which contains no water or NH3. Conpari son of

AP/ HP, phenol, DNVBA+EMBA were made at 2396 total HP

| eViHs: Fﬁl‘éeneral hydr operoxi de yield i nproved (up to
8.5¢mele the end of 8 hofr5run) WaéBe:eno®gR WH3 Wis4 :

adde'!!lo%%’ neutr® ize the txpected Jampunt off acjds. 1

For ¥3eldinmonia additions, a reduction of all

by-prargas s, as well as phenol poison was al so

achi{@vetdconpared to the control experinent. At

NH3efic® che= 1.28:1, AP formation was reduced by 20.6%

DVBAXunfFVBA was-L.é8&uced [6.533. 9% An8% phendl. 4poi sorB.3%

ced by 71.1% Wen NH3 was added in excessive

s LA

incE by 20. 5% and DI\/BA+EI\/BA | ncreased by 25 2%
%m son al so increased dramatically. Exanple 3

gi™® stagdggd oxigalisgn experyfrent _gssgentigneq

* All experiments above contain 1.25% water. All
results obtained were based on comparison with base
case which contains no water or NH;. Comparison of
AP/HP, phenol, DMBA+EMBA were made at 23% total HP
level

In general, hydroperoxide yield improved (up to 8.5%
at the end of 8 hour run) where enough NH3 was added to.
neutralize the expected amount of acids. For the ammonia
additions, a reduction of all by-products, as well as
phenocl poison was also achieved compared tc the control
experiment. At NH3:acid = 1.28:1, AP formation was
reduced by 20.6%, DMBA + EMBA was reduced by 23.9% and
phenol poison was reduced by 71.1%. When NH3 was added in
excessive amount, however, the magnitude of the reduction
in by-products and phenol diminished and even increased
over the control oxidation. This was clearly demonstrated
at NH3:acid = 15.4 :1, where the total hydroperoxide yield
decreased by 8.3%, AP formation increased by 20.5%, and
DMBA+EMBA increased by 25.2%. Phenol poison alsoc increased
dramatically.

Example 3
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in Exanple 1 and Exanple 2 was used as a control
oxidation to provide a conparative exanple to assess
the effect of sodium carbonate on the reaction.
Neither sodium carbonate nor water was added to the
control m xture. After 8 hours, the m xture contained
340 wopm form c acid, 752 wppm acetic acid and 515
wppm phenol . In a conparative experinment,0.95 g of

wat er ahengamsi shafd8rdrasisiacii oNa2€o8r imentdue dngnitigned

300 grans .of . standard oxi 0 e hi uld,8¢ha+ 4
i nlrég“:fﬁ“?rler &t F&gogxmﬂ%g%(%%{ag gf%gctg gd;—a%(?%éle%f OB‘.E"LQ? 110]E1
i Ntd hercoxiddatai epmpaative. ex@mplar 6d eosede Tontgfflect of
experinment, .total hydroperoxi.de yi.el .
R el et PSS o PP S R B AP afponate
exper ivaidhvaseadded. to otdb conttr¥lt miature. After 8 hours,
hydr oper gxi des, the 2 char ged_oxi dat |, 0 ' re
RO S oPLASEET oL ER FEERTS ACHiBASARET
regeet i Omaifd 33% 514 ppm @rAEddE.1. A process for
oxi dation of al kyl benzenes t.0 produ hydr oper oxi.des
conpri sihg P& GFﬁﬁeaﬁx%%ﬁi&ﬁe’itdﬂ‘%geg %gn ‘%S‘ﬁ riagl%%g
esgeit i@ld Yrkins ofF NERCDS CraaskledSdhtdo0X0tlagiams fofed
conprising one or 5 nore al kyl benzene nd_a quantity
of SEHATC AR HRBe TRy i To o TEROGFSRT O & T o2 BT OF
1 {82465 Wo %:33deRUSacs@ W @N.9:3ak8 - eXedakidar faed
conprising up to an amount of ter from400€ mltoz
wt OB G di AMPREEAd EBx FRR GV e G¥PET HT B €
OX| {@t b oxiYePraduat aft £I@AMDINE kheNg ROEr Ofurlbireased
product  hydropéroxi des; i
by 17.1%. Interpolating the experimental results to 25
wt.% total hydroperoxides, the Na2C03 charged oxidation
mixture achieved an AP reduction of 28.7% and a DMBA+EMBA

reduction of 33%.
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wherein the quantity of alkali netal base is
insufficient to precipitate out of solution. 2. A
process according to claim1l1l, wherein said 15

al kyl benzenes are sel ected from cunene, and/or

s- butyl benzene. 3. A process according to any one of

~clainms 1 or 2, wherein said quantity of neutrali zing

base is sufficient to produce a nolar ratio of from
0.5:1 to 4:1 to acids 20 #bérned during said oxidation.
4. A process accordi ng C&AIMP one of clains 1 to 3,
wherein said alkali metal is selected from sodi um and

101 % Biacks RON WA AESPITE "ELIDL BB ERES oo Bodlce
fhysinepecdr idemtedmpai Somat es and al kal i nmeta
whor &0 Crina ey SRR DA WOt R 08 Bhsandal 1y of
an organic phase, said oxidation feed comprising one or
more alkylbenzenes and a quantity of alkali metal base
having a pH of from 8 to 12.5 in 1 to 10 wt.% aqueous
solution, said oxidation feed comprising up to an amount
of water from 400 ppm to 2 wt.%;

oxidizing said oxidation feed to produce an oxidation
product stream comprising one or more product
hydroperoxides;
wherein the quantity of alkali metal base is insufficient
to precipitate out of solution.
2. A process according to claim-l, wherein said
alkylbenzenes are selected from cumene, and/or
s-butylbenzene. ‘
3. A process according to any one of claims 1 or 2,
wherein said guantity of neutralizing base is sufficient
to produce a molar ratio of from 0.5:1 to 4:1 to acids
formed during said oxidation.
4. A process according to any one of claims 1 to 3,
wherein said alkali metal is selected from sodium and
potassium.
5. A process according to any one of claims 1 toc 4,
wherein said alkali metal base is selected from alkali
metal carbonates and alkali metal bicarbonates.
6. A process dccording to claim 5, wherein said alkali

metal base is sodium carbonate.




