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METHOD FOR PREPARI NG HYDROPEROXI DES BY OXYGENATI ON BACKGROUNDRYS! GPES *

~TNVENTION This invention reliates to the preparation of hydroperoxides, and

nmore particularly to their preparation by an inproved oxygenation method.
Hydr oper oxi des of aryl di al kyl met hanes such as cunene are val uabl e

I nternedi ates for organic chem cal s.

-sometimes "CHR"),
and acetone: both of which have nunerous utilities in the chem cal
i ndustry. For exanple, these two 10
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a nononeric precursor of polycarbonates and other polyners. It has |ong
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been known t hat hydroperoxi des of aryl di al kyl net hanes can be prepared by
treatnment of the precursor 15 conmpound wi th oxygen. The oxygenati on
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particularly to their preparation by an improved oxygenation method.

Hydroperoxides of aryldiaikylmethanes such as cumene
are valuable intermediates for organic' chemicals. Cumene
hydroberoxide (hereinafter sometimes “CHP"), for example, may be
converted by acid treatment to phenol and acetone, both of which have
numerous utilities in the chemical industry. For example, these two
compounds - can undergo interreaction " to form 2,2-bis
(4-hydroxyphenyl) propane (bisphenol A), a monomeric precuréor of
polycarbonates and other polymers. '

it has long been known that hydroperoxidés of
aryldialkylmethanes can be prepared by treatment of the precursor
compound with oxygen. The oxygenation reaction typically occurs in
the presence of a promoter, most often an aqueous alkaline compound
such és sodium hydroxide, sodium carbonate or an alkali metal salt of
a carboxylic acid or of cumene hydroperoxide.

Many of the known methods for oxygenation of
aryldialkylmethanes are deficient in such respects as yield, reaction
rate and tendency to form by-products. It is of interest, therefore, to
develop new promoters and methods for treating previously empioyed
promoters so as to improve their behavior and efficiency.

SUMMARY OF THE INVENTION

The present invention is based on a number of

discoveries, including the discovery of new promoting materials for the

Cumene hydroperoxi de (hereinafter
may be converied by acid treatment to phenol

an
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20 aryl di al kyl net hanes are deficient_in such respects as yield,"
<reaction rate and tendency to:form by-products. It is of interest,
therefore, to devel op new pronoters and nmethods for treating previously
enpl oyed pronoters so as to inprove their behavior and efficiency. SUMVARY

OF THE | NVENTI ON 25 The present invention is based on a
nunber of discoveries, including the di scove?/‘| of new pronoting materials
for the - 2- oxygenation reactlon and the discovery of a |evel of.water

content in the prony) I The
I nventi on, therefore g%ﬁgﬂr?et \gﬁhgﬁ?ﬁngwa%@érly\f%rgg‘%gﬁééﬁtgﬁg'qo a
hydr oper oxi de whi ch tiv® ppomatirg maturm&whgh&ubstantlalbﬁ ichproye yiekisky| net hane
wi th oxygen at a tenperature in the range of about 70-125[err]Cin the

Peast one. promot er sl ect ed 1 ADR HENAHEpBretsis” i€'a Mined rof diingdn
. aryldialkylmethane to a hydroperoxide which comprises contacting
5 said aryldialkylmethane with oxygen at a temperature in the range of
about 70-125°C in the presence of an oxidation promoting amount of
one of the following:

(I) at least one promoter selected from the group
consisting of (A) hydrates of alkali metal borates and (B) alkali metal
10 salts of carboxylic acid-substituted polymers; and

(i) an alkaline reagent as promoter in combination with
added water or water of hydration, the proportion of said water being
about 80-120% by weight based on said alkaline reagent.

DETAILED DESCRIPTION; PREFERRED EMBODIMENTS

16 The aryldialkylmethanes employed as reactants
according to the present invention include those having the formula

R1

A_CH ) o
RZ

wherein A is an aromatic radical and each of R' and R? is an alkyl
radical. Suitable aromatic radicals include mononuclear and

20 polynuclear radicals. They may be hydrocarbon or substituted
hydrocarbon radicals, including those in which the aromatic ring
contains alkyl substituents. The phenyl radical is preferred.

The R' and R?radicals are alky! radicals, most often C.
primary alkyl radicals. Methyl radicals are preferred. Thus, the




consisting of (A hydrates of alkali netal borates and (B) alkali nmetal 10
<salts of carboxylic acid-substituted polyners; and (11) an al kaline reagent
as pronoter in conbination with added water or water of hydration, the
proportion of said water being about 80-120% by wei ght based on said

al kal i ne reagent. DETAILED DESCRI PTI ON; PREFERRED EMBODI MENTS 15

The aryldial kyl methanes enployed as reacdants according to the present
i nvention include those having the formula [err] wherein Ais an aromatic

radi cal and each of Rlerr] and eé&] is an alkyl radical. Suitable
aromati c radi cal s igfpec@dy prefored asyldialisdmethane is %ﬁ%ﬂ@OU@PYW@M@@&b

They may be hydroc r I

those in which t hee'fa'gg{r]neaﬁ rc&éfmﬁaé &&ﬁ&eﬁé‘@ R'QHB I-ﬁ%'uen $ "ﬁ‘l?'lilt éH&Lenyl
radi cal is preferrdike ulitersijoal tfiat mﬁmer@mmpc}undadmﬂathe abeveafdrmula aviycbeé s,
_rl_rﬁzts,.oz Lgn derr] Ry 'bg?{deg#ol?yclun{e%%vsﬁ nap%tprrfgte. radicals are eref erred.

5 ' Substantiel(y pure or industrial grade cumene may be
employed. It is also possible to employ a cumene stream containing
recycled material from previous oxygenation runs. In general, reactant
streams containing at least about 90% and preferab!y at least about
95% cumene by weight are advantageously employed.

10 Oxygen is another essential reactant in the method of the
invention. It may be employed in the form of pure oxygen but more
often is present as one constituent of a gaseous mixture such as air.

According to embodiment 1 of the invention, two classes

of materials may be used as promoters. For either class, it is often

15 preferred if not inherent that the promoter be heterogeneous; that is,
that it be solid in an otherwise liquid-gaseous reaction mixture.

Class A consists of the hydrates of alkali metal borates.
An exemplary and preferred compound is borax; i.e., sodium
tetraborate decahydrate, Na,B(O710H0.

20 Class B consists of alkali metal salts, particularly sodium
and potassium and preferably sodium salts, of carboxylic
acid-substituted polymers. These may be, for example, acrylic
polymers; i.e., acrylic acid homopolymers and copolymers. They may
also be, for example, polymers of carboxylated styrenes. Copolymers

25 of acrylic acid and acrylamide are especiaﬂ._y preferred.

In embodiment I, any alkaline reagent known, either
according to the present invention or in the prior art, to be effective as
a promoter in the oxygenation reaction is employed in combination



-3 - especially preferred aryl di al kyl methane is cunene (isopropyl benzene).

:, Frequent reference to cunene will be made hereinafter, but it should be
understood that other conpounds with the above formula nmay be substituted
for cunene when appropriate. 5 Substantially pure or

I ndustrial grade cunmene nmay be enployed. It is also possible to enploy a
cunene stream containing recycled material ffom previ ous oxygenation runs.
I'n general, reactant streans containing at |east about 90% and preferably

at least about 95% c ne b ht are agvant ageous|y enpl oyed. 10
Oxygen i s anot her eg’ggeﬁl TSFEE%‘?:;@WWW Pﬂé‘"ﬁ#@ft hoﬂ‘kﬁﬁ"%/q H@aQW%nWQM ast may
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constituent of a gaseous m xture such as air. Accord ment of
the invention, two EPHuaLBYdroxida: é“@hl@etﬁh%lb@n%@écﬁl&b qamdmmrsarbmte

either class, it isg H&té?ﬁhhlﬁhtal tl)orgfegf&r thSQy é d'é@@%é&"ﬁét%’“a&tqg}gr &Pé\g as

pronoter be heterogeneous s, that e SO I n-an .
| i qui d- gaseods reacbPe®X. i xture. O ass A consists of the hydrates of alkali
metal borates. An exenplary and preferred conpound is borax; i.e., sodium

The amount of promoter employed in the method of the
invention is typically in the range of about 1-1 0% by weight, based on
cumene. The amount of water employed in embodiment I, which is
critical in this embodiment, is about 80-120% by weight based on

10 alkaline reagent in anhydrous form. This émount may be present as
added water, combined with anhydrous alkaline reagent. Alternatively,
it may be present as water of hydration, as in borax which contains ten
molecules of water of hydration per molecule for a total water content
of 80% based on sodium tetraborate. |

15 This proportion of water, when present, tesults in
substantially higher conversion to CHP than when other amounts of
water or no water are present. As used herein, “conversion to CHP” is
the weight of cumene hydroperoxide found by analysis (e.g., by
titration) to be present in the product divided by the weight of cumene

20 as a reactant, expressed as a percentage.

The reaction mixture preferably also contains a small
proportion of cumene hydroperoxide as a copromoter. “'{-'he amount
thereof is typically in the range of about 0.5-10.0% by weight based on
cumene. Conversion of cumene to cumene hydroperoxide is

25 calculated excluding the amount of hydroperoxide added as
copromoter.

A The method of the invention is performed by simply
contacting the mixture of cumene, promoter, water (when employed)
and optionally cumene hydroperoxide with the oxygen-containing gas

30 at a temperature in the range of about 70-125°C, preferably about 70-



tetraborate decahydrate, Na[err]B[err](err]-10Herr] O 20

. Cass B'consists of alkali netal salts, particularly sodiumand potassi um
and preferably sodiumsalts, of carboxylic acid-substituted polynmers.

These may be, for exanple, acryllc polymers; i.e., acrylic acid

honopol ynmers and copol yners. They may al so bgg for exanple, polyners of

car boxyl ated styrenes. Copol yners 25 crylic acid and acryl am de

are especially preferred. In enbodinent 11 any al kal i ne reagent known,

ei ther according to t prese I nvent i - in the prior art to be
effective as a pronmd t1B§C p@ﬁ?ﬁ%&f PF%‘E‘!"!QOWaE Gantact; may be
conbi nati on -4 - abhidved bl t 4! ageapt s
useful as pronoters in tﬁl swéﬁb&‘(?}]y Egﬁt &!H;“P W&?ﬁ thé\hg hrﬂ%}%r% dgglt such
as sodi um hydr oxi de exampig,ia mwln@mmuemm the gasi QnteRSaﬂ'leonmttereand

al kali netal borat e?hr%hghrbeglﬁﬁ’ﬁltméQﬁgld}‘é&e' nabove, such as 5

bor ax.

5 : When the reaction has proceeded to the desired degree,
the product cumene hydropei'oxide may be isolated by known
techniques. Alternatively, and often preferably, the organic phase of
the reaction mixture may be washed to remove alkaline promoter and

other impurities and employed directly for the synthesis of phenol and
10 acetone.

The invention is illustrated by the following examples. All
parts and percentages are by weight.

EXAMPLES 1-2

A vertical tube reactor containing a fritted glass disk near

15 the bottdm and fitted with an air feed tube below the disk and a reflux
condenser connected to an ice trap to collect volatile impurities was
employed. The reactor was charged with pure (at least 99% by

weight) cumene, CHP (82% pure) as copromoter and an aqueous

borax solution as promoter. It was heated to 100°C and air was

20 passed into the mixture at a rate of 67 mi/min for a period- df ébout 6

hours. At the end of that time, the mixture was analyzed for cumene
. hydroperoxide by titration.

The results are given in Table I, in comparison with a

control in which no borax was present. Percentages of barax, CHP

25 and water are based on reactant cumene. “Selectivity” is the
proportion of CHP as a percentage of total products formed.



THe anmount - of pronoter enployed in the nmethod of the invention is typically-
in the range of about 1-10% by wei ght, based on cunene.. The anount of water
* enpl oyed in enbodi ment 11, which is critical in this enbodi nent, is about
80-120% by wei ght based on 10 al kal i ne reagent in anhydrous form This
amount nmay be present as added water, conbined w th anhydrous al kaline
reagent. Alternatively, it nmay be present as6mwater of hydration, as in
borax which contains ten nol ecul es of water of hydration per nolecule for a
total water content of 90% based on sodiumtetraborate. 15

This proportion of WABLE!lwhen present,. results in substantially higher
conversion to CHP than when ot her anpbunts of water or no water are present.
As used herein, "conversion to CHP" is the weight of cunene hydroperoxide
found by analysis (e.g., by titrjdExampleto be present in the product divided
by the wei ght of cunene 20 af a reactant,, expressed a%c?qtpoﬁrcent age.
The reaction m xture preferably Jal so. contains ?a smal | propoftion of cunmene
hydr oper oxi de as a mter.: i@saﬁﬁfﬁt theregl 1's typircally 1n the range

of about 0.5-10.0% by vveight baded on cumene. _Conversion of cumene to.
cunene hydr oper oxi déMater, % 50 47.5

CHP, % B EX 10 5
Conversion to

CHP, % 6.15 6.52 3.30
Selectivity, % | 92.47 - 86.30 84.64

It is apparent that the aqueous borax solutions employed

are effective catalysts, affording cumene hydroperoxide at a

5 conversion at about twice that obtained when no promoter is used and
a selectivity comparable to the control.

EXAMPLES 3-4

A 300-ml stainless steel autoclave was charged with 100
g of cumene, 2 g of 82% pure cumene hydroperoxide and 5% by
10 weight of two acrylic polymers:

Example 3 - poly(acrylamide-acrylic acid), 40% acid_
groups, sodium salt; .

Example 4 - polymer of Example 3 combined with 0.5%
water.

16 The mixture was heated to 115°C and air was passed in
at a pressure of 482.7 KPa. After three hours, analysis of the mixture
showed a 22.3% conversion to CHP in Example 3, and 28.2% in
Exémple 4. A control employing no acrylic polymer afforded a
conversion to CHP of 16.1%.

20



25 cal cul at ed excluding the anmount of hydroperoxi de added as

~ copronoter. The nethod of the invention is perfornmed by sinply contacting
" the nmixture of cunene, pronoter, water (when enployed) and optionally
cunene hydroperoxide with the oxygen-contai ning gas 30 at a
tenperature in the range of about 70-125[err]C, preferably about 70-
110[err]C, in the presence of the pronoting-fraterials. Contact nay be
achi eved by sinply bubbling the gas through the liquid m xture. For

exanpl e, a charging apparatus in which the gas enters the m xture through a
glass frit may be eﬁiﬂ‘\gﬂ:&f% When the reaction has
proceeded to the desired.degree, the product cunene hydroperoxi de may be

or gani o phase of the_t eac onrtiy poBdbie S Esantics 017 il RigEféd tniplofing
pronoter and ot her ChifLin the amount afp2%yand @ peaoter icomprisings §125Me sofid of
phenol and 10 85&LM Garbonate and 1.25% water. The air flow rate was 64 mi/min
5 and the temperature was 100°C. After 16 hours, the conversion to
CHP was 43.34% and the selectivity was 91.04%.

- A control in which 2.5% sodium carbonate and 47.5%

water was employed as a promoter mixture and 4.1% CHP afforded a

conversion to CHP of only 15.52% and a selectivity of 92.62%. Thus,

10 the advantage of employing water in the prescribed amounts for
embodiment l is apparent.

EXAMPLES 6-9

The procedure of Examples 1-2 was repeated, employing
solid borax (i.e., sodium tetraborate decahydrate) as the catalyst with
15 both pure and recycled (about 98% pure) cumene. Cumene
hydroperoxide as a copromoter was introduced at 2%. The results are
given in Table il.

TABLE il

Example

6 7 8 9
Cumene employed | Pure Recycled Recycled Pure
Borax, % 25 50 2.5 25
Air flow rate, mi/min | 65 65 65 70
Conversion to CHP,
% 43.09 57.82 33.46 49.78
Selectivity, % 91.27 87.88 92.15 91.80




The invention is illustrated by the followi ng exanples. Al parts and

. percentages are by weight. EXAMPLES 1-2 A vertical tube reactor containing
a fritted glass disk near 15 the bottomand fitted with an air feed
tube bel ow the disk and a reflux condenser connected to an ice trap to
collect volatile inpurities was enpl oyed. The reactor was charged with pure
(at | east 99% by wei ght) cumene, CHP (82% puBe) as coprompter and an
aqueous borax solution as pronoter. It was heated to 100[err]C and air was
20 passed into the mxture at a rate of 67 m/nin for a period of
about 6 hours. At the end of If Mill bejsgen that the coaversigas tafaiil2uerer mucbunene

hydr oper oxi de by tig&ats g, t SmAk-Ci i%gﬁ ¥ ri son
leth g cont rol %/n mh@@ﬁ*ﬁg%?@éﬁéﬁ.pég@gﬁpﬁ er{:éﬁt@g?srg%émgggé‘:xefh P 25
and wat er are basedacgordingctoaembodiment ll, thaelie Exaniples’ 12 whieee pvat@owason of
CHP as a per cent ageg iy QH3H, HRHRY ﬁ?éfbr{igﬁgﬁéielectiviﬁes were comparable.



-6 - TABLE | Exanmple 1 2 Control Borax, %- .
2.5 Wwater-—-%———5b0——— 47 5 CHP, % 4.1 10
CH

5 Conversion to

6. 52 3.30
Sel ecti vit mm“mﬁ[]ﬂgnelm 86. 30 84.64 It is apparent that the
aqueous bo¥ l'oyed are effectiy ge catal ysts, affording cunene
hydr operoxide at a 5 conversi on at abodut
_pronoter is used and a selectivity conmparable to the control.

2.

Twi ce that obtai ned when no
EXAMPLES 3-4

5

A 300-m stainless steel autoclave was charged with 100 g of cunene, 2 g of
82% pur e cunene hydreEéwéi, de and 5% by 10 wei ght of two acrylic

pol yners: Exanple 3 *
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{acryl am de-acrylic acid), 40% acid

1. A method for oxidizing an aryldialkylmethane to a
hydroperoxide which comprises contacting said aryldialkylmethane
with oxygen at a temperature in the range of about 70-125°C in the
presence of an oxidation promoting amount of one of the following:

(I) at least one promoter selected from the group
consisting of (A) hydrates of alkali metal borates and (B) alkali metal
salts of carboxylic acid-substituted polymers; and

. (Il)' an alkaline reagent as promoter in combination with
added water or water of hydration, the proportion of said water being

about 80-120% by weight based on said alkaline reagent.

2. A method for oxidizing an aryldialkylmethane to a
hydroperoxide which comprises contacting said aryldia!kylmethane
with oxygen at a temperature in the range of about 70-125°C in the
presence of an oxidation promoting amount of at least one promoter
selected from the group consisting of (A) hydrates of alkali metal

borates and (B) alkali metal salts of carboxylic acid-substituted
polymers.

3. A method according to claim 2 wherein the
aryldialkylmethane is cumene.

4, A method according to claim 3 wherein the promoter is a
hydrate of an alkali metal borate.

S, A method according to claim 4 wherein the promoter is
borax.

6. A method according to claim 3 wherein the promoter is
an alkali metal salt of an acrylic polymer.




groups, sodiumsalt; Exanple 4 - polyner of Exarrplé 3 conbined with 0.5%
. Water. 15 The m xture was heated to 115[err]C and air was

passed i mﬁam f. 482.7 KPa. After three hours, analysis of the
m xture Bmm . Bonversion to CHP in Exanple 3, and 28.2%in Exanple
4. A control¢enpl dyidg no acrylic polyner af{%r(ded a conversion to CHP of
16. 1% 20 -7 - EXAMPLE 5 The procedure of anples 1-2 was repeated,

enploying CHP in the amount of 2% and a pronoter conprising 1.25% solid
sodi um car bonate and 1.25% wajer. .. Jh ir flowr S lmn b5
and the tenperature was O'O[e}r\r mmﬁt%mrfg'h%\c%r g{*‘?"{‘\p\@ E’E’Lﬁ}(/eé%s naFBV"éHp
was 43.34% and t he pelyawdriis ah\acryie deid-8damide copolymer.
8. A method for oxidizing an aryldialkylmethane to a
hydroperoxide which comprises contacting said aryldialkylmethane
5 . with oxygen at a temperature in the range of about 70-125°C in the
presence of an oxidation promoting amount of a solid alkaline reagent

as promoter in combination with added water or water of hydration, the

proportion of said water being about 80-120% by weight based on said
‘alkaline reagent.

10 Q. A method according to ‘claim 8 wherein the
aryldialkylmethane is cumene.

10. A method according to claim 9 wherein the alkaline
reagent is an alkali metal hydroxide, carbonate or borate.

11. A method according to claim 10 wherein the alkaline
15 reagent is sodium carbonate.

12. A method according to claim 10 wherein the promoter-
water combination is borax.

13. A rﬁethod according to claim 1 wherein cumene
hydroperoxiﬁe is present as a copromoter.

20 _ 14. A method according to claim 13 wherein the proportion of

cumene hydroperoxide is in the range of about 0.5-10.0% by weight
based on cumene. '

16. A method according to claim 1 wherein the amount of
promoter is about 1-10% by weight based on aryldialkyimethane.

25 16. A method according to claim 1 wherein the oxygen is
provided as air.
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A cont r el—i-n-which—2:5%s0di um car bonate and 47.5% water was enpl oyed as a
spronoter m 08 CHP afforded a conversion to CHP of only 15.52%
and a sel iﬂjm E&iﬂﬁuﬁk EH% Thus, 10 the advantage of enpl oyi g wat er
in the pr : atogety for enbodi nent 11 is apparent. EXAI\/PLES 6-9 The

- procedure of Exanples 1-2 was repeated, enpl EYI ng solid borax (i.e., sodium

tetraborate decahydrate) as the catalyst wi both pure and
recycled (about 98% pure) cunene. Cunmene hydroperoxide as a copronoter

was introduced at 2% Thgyresyl Tgble J1. TABLE Il Exanple 6
7 8 9 Currene e%"oﬁyiwrég to g'a'“he yhetein fae yeaction Pur e

Bor ax, % ~_2tegmperaturess fn the rang@ obabout 70-1°8. A r flow rate, m/min
65 65 65 70 Conversion to CHP, % 43. 09
57.82 33.46 49.79
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- Selectivity, %  91.27 87. 88 92. 15 91.80 - -8- It will be
,seen that the conversions to CHP were nmuch higher in Exanples 6-9,

enpl oying water in the proportions defined according to enbodi nent 11, than
in Exanples 1-2 where water. was enpl oyed in higher proportions.
Sel ectivities were conparabl &: CLAI M5: 1. A nmet hod for oxidizing an
aryl di al kyl met hane to hydroperoxi de whi ctr @ompri ses contacting said
aryl di al kyl met hane with oxygen at a tenperature in the range of about
70-125[err]Cin the presence of an oxidation pronoting anount of at | east
one pronoter selected fromthe group consisting of (A) hydrates of alkali
metal borates and (B) alkali netal salts of carboxylic acid-substituted

pol yners. METHOD FOR PREPARING HYDROPEROXIDES BY OXYGENATION

ABSTRACT

Aryldialkylmethanes such as cumene are converted to

the corresponding hydroperoxides by reaction with oxygen in the

5 presence of a promoter which may be an alkali metal borate such as
borax, an alkali metal salt of a polymer such as an acrylic polymer, or

an alkaline reagent-in combination with a specific proportion of added

water or water of hydration, also exemplified by borax. High yields of

the hydroperoxide are obtained, “particularly when the promoter

10 includes water.

I




to claim1 wherein the aryl dial kyl met hane is
iﬂ%ﬂu”mong to cIa|m2 wherein the pronoter is a
hydrate of art akk. rate. 4. A nmet hod according to claim3
wherein the prormt er is borax : A met hodSaccording to claim2 wherein
the promoter is an alkali netal salt of an acrylic polyner. 6. A et hod
accordi ngcLA/sai m 5 wherein the acrylic polymer is an acrylic

aci d-acryl am de copol ymer.. 7. A nmet hod according to claim1l wherein
ourmene hydroperoxide is present as a copronoter. 8. A et hod according to
~clai m 7 wher eig nidthog fomexigizing arigqldraikglm@thanﬁm amwmpefomdetwbwhange of
about 0.5-10. rided edtitablesaidiaryldiatitimethane withvexygeh ataor ding to claim
2 wherein the Stupé iR édf%b@ht)w«ms%(h“(ctl’w;)megbe dfased on

aryl di al kyl Wet?%o ndtin-EMeGneora ét%ﬁébc@hﬁté?é’elmaeﬂdmtthe oxygen
i's provided as b: G afind FRRNON .

t enperature i 9 ?9 N5e 0k A4

oxi di zing an aﬁ%’

g | acti on
ki é g foatiaed it v o -
2. A method accord|ng'5.to claim 1 wherein the aryldialkylmethane is cumene.

OXIde whi ch

3. A method. accordmg to claim 2 wherein the promoteris a hydrate of an
alkali metal borate.

\ 4. A method according to claim 3 wherein the promoter is borax.

5. A method according to claim 2 wherein the promotef'is an alkali metal salt
of an acrylic polymer.

6. A method according to claim 5§ wherein the acrylic polymer is an acrylic
acid-acrylamide copolymer.

7. Amethod according to ¢laim 1 wherein cumene hydroperoxide is present .
as a copromoter. _ ’ {

8. A method accordmg to claim.7 wherein the proportion of cumene
hydroperoxide is in the range of about 0.5-10.0% by weight based on
cumene.

9. A method according to claim 2 wherein the amount of promoter is about 1-
10% by weight based on aryldialkyimethane.

10. A method according to claim 2 wherein the oxygen is provided as air.

11. A method according to claim 2 wherein the reaction temperature is in the
range of about 70-110°C.

12. A method for oxidizing an aryldialkylmethane to a hydroperoxide which
comprises contactmg said aryldialkylmethane with'oxygen at a
temperature in the range of about 70-125°C in the'presence of an
oxidation promotmg amount of borax

13. A method according to claim 12 wherein the awldiélkylmethane is
cumene. |

REPLACEMENT SHEET:&-1

02FEB 2000

ABo= Lo
Jfla:\cc




_,;cqrrbri ses contacting said aryldial kyl methane with oxygen at a tenperature
~sin the range of about 70-125[err]C in the presence of an oxidation

© pronoting anmount of borax. 13. A nmethod according to claim 12 wherein the
- aryl di al kylFnet hane i s cunene.
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METHOD FOR PREPARING HYDROPERbXID___ES BY OXYGENATION

ABSTRACT

Aryldialkylmethanes such as cumene are converted to
the corresponding hydroperoxides by reaction with oxygen in the
5 presence of a promoter which may be an alkali metal borate such as

(% borax, an alkali metal salt of a polymer such as an acrylic polymer, or
an alkaline reagent in combination with a specific proportion of added
water or water of hydration, also exemplified by borax. High yields of
the hydroperoxide are obtained, particularly when the promoter

10 includes water.
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