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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, saild 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.%;
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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 embodiments, 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
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consisting of phenol and one or more byproducts selected
from the group consisting of AP, DMBA and EMBA.
Preferably a portion of a solution of 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 to 10 wt.% aqueous
solution and include, but are not necessarily limited to
alkali bases, anhydrous ammonia, and aqueous ammonia.
Compared to an oxidation control 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
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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 ammonia. 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 phenol and
one or more byproducts selected from the group consisting
of AP, DMBA, and EMBA. 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
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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-
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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 oxidation reactor, the oxidation

temperature can be adjusted throughout the reaction period

to maximize selectivity of the oxidation reaction.
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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 continuous
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.
Both batch reactors and continuous oxidation reactors
produce a total conversion of at least 5% to the desired
hydroperoxide (s). Preferably, total conversion is from

10% to 30%, more preferably from 15% to 25%.



a continuous reactor is from100 Cto 115 C Were the

oxi dation feed conprises a weight ratio of cunene:s-
whednlobemzene of 1:8, a preferred oxidation teP@EUS1004/@4010

for a continuous reactor is from110 Cto 130 C.

Oxidation reaction tinmes will vary fromb5 to 25

hours. The oxidation reaction tinme in a batch reactor,

pr ef e8Iy G HHGH Ul W HRASIYH H IMuH iR e nz@nelnuous

] G r W th BRn®ddald b HEMenad ure ad) tst e i
maxi m ze selectivity. Wiere the oxidation reactor(s)
ame Loyt nubusiuski detliert el ors, indreeagedhdry olncreasing

time" typically is referred to as thﬁ\e/ total residence
(e PURRET (St SO AT d T TN S o AT Ued BB en AT T9 £
Hortthinuaontd dHus § gadiSe dsethi Jitdr exidd &£ ithd desired
continuous oxidation reactors are oper at e.d In series,

thelnenpgrrsnce (2)i fhaoruddth FxhHATOCIETHRUT sTIRSHOT -
]Intoagv SredMdbo AL | O diaCti O LA AWM ESreactors
for each continuous reactor chosen appropriately to

achd eveeedlesi redrieconverlst s fdieed otwabtbar sy enssmctone will
can be distributed _ uniformy, or,_non-uniformy between

R SRt 1017 oL Bl U IF e or i R amB LS,
Q@{gﬂ@%&er@(li@tﬂ&ﬁ d18ead ors pﬁ%ﬁ?&i il of reactors
conversion of at least 5%to the desired

Ryed rfsptox i8R cumesteraibl s -Rwtaloemrrng stion fed fiom

%:1. % 5%t 9
SO S P2 T T FUSIOUAT OO T o b T Dul FheacY
mfa'am i’c?_na idumnﬂet:iqeikmmmérmmus raeaicd O%B,thWon
of continuous reactors can he enployed. Produc ,
dasstti ity %@m%reagﬁdr%yt%&@aéﬁgon i bes 2
GQRLI WIS Feashirie : FUu}BB fond!SI NG {Mpreferred to use
conti nuous reactors produces a higher yield of the

desigamt odsydr deraxitdeds), thmaraisiy onldatoen feed
(§gﬁﬂngé§e{?gﬁ£§g'of 1:8 cumene:s-butylbenzene, it is
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Where the oxidation reactor is one or more continuous
reactor(s), the continuous reactor(s) can be a variety of
types, including but not necessarily limited to stirred
tank reactor(s) or bubble column reactor(s).

The application will be better understood 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 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



In a preferred enbodi nent, from3 to 8 continuous
reactors are used in series. The preferred nunber of
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experinments were carried out in a 500 cc Buch
Type |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 9 7 8
CHP 1.9 3.1 4.1 5.2 6.5 7.4 8.2 8
Sbbhp 1.5 3.8 5.9 8.2 11.0 13.3 15.2 l6.
AP 0.1 0.2 0.4 0.6 1.1 1.6 2.3 3.2
DMBA 0.2 0.3 0.4 0.5 0.8 1.1 1.6 2.1
EMBA 0.0 0.1 0.1 0.2 0.3 0.5 0.8 1.1



reactor, with a stirring rate of 1300 rpm The
foregoi ng stock oxidation m xture was used in a

W@ 0w0Di240xi dati on to provide a conparati ve exBOPUS2000004010
assess the effect of amonia on the reaction. Neither
amoni a nor water was added to the control experinent.
After 8 hours, the m xture contained 340 wopm form ¢
acid, 752 wppm acetic acid, and 515 wppm phenol. In a
first conparative experinent, during the oxidation,
gaseous NH3 was bubbl ed through the oxidation m xture
at a nolar ratio of 1.28 to 1 based on the expected
acid production, resulting in an anmmonia feed rate of
0.379 cc/mn at STP. No water was added in this
experinment. In a second conparative experinent, 1.25
wt. % water was charged to the standard oxidation
m xture, and during the oxidation, gaseous amoni a
was bubbl ed through the oxidation m xture at a nol ar
ratio of NH3 to expected acid production of 1.28 to
1, resulting in a feed rate of the aqueous ammoni a of
0.375 cc/ m n. PACEFURMRHEDRBLANKof cunene
hydr oper oxi de (CHP), s- butyl benzene hydroperoxi de
(sBBHP), AP, DVMBA, and EMBA were taken every hour,
after the reaction tenperature reached designed
tenperature and NH3 feed started. Al results listed
bel ow are in %w: Table | a Oxidation wi thout NH3 Tine
(hour) 12345678 CHP1.93.1415.26.57.4
8.2 8.7 Sbbhp 1.5 3.8 5.9 8.2 11.0 13.3 15.2 16.8 AP
0.10.20.40.61.11.62.33.2 DWBAO0.20
0.81.11.6 2.1 EMBA0.00.10.10.20.30.
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9 WD 2004/ 074241 PCT/ US2004/ 004010 PACGE FURNI SHED

BLANK 10 WD 2004/ 074241 PCT/ US2004/ 004010 Table Ib
w@xriodard2en with no H2O and NH3 at 1.28 : 1 NH3PEDUS2004/004010

expected acid amount Tine (hour) 1 2 34567 8 CHP

1.7 2.7 3.85.16.27.48.28.9 sBBHP 1.1 3.15.37.9

10.4 13.2 15.0 17.2 AP 0.1 0.2 0.4 0.6 1.0 1.6 2.2

2.9 DWA 0.2 0.2 0.3 0.50.71.01.31.8 EMBAO.0

(Tgbbe 11lp Qxpdatpor withono HAQuped| BESKAHali-8B wi Lh

B3 0he ¢ROPahedNeRidtamo®8t: 1 NH3 to expected acid

anount Ti e (hour) 12345678

51&1@ th?uz?) ,\1? 4 §BBHP 31 8 4.4 ,458 8 1164 13. 8 8

a a DN A
J 10. 2 A

U. 1. O 1. lJlVD
*8%0.3 0.4 0.5 7 ?:Y %818 NBA%%O? ®2 8.
0SBBEP 4 0.7 0.9 - 1The3i-ﬂrpro5/e3rent7s Sar elguﬁnarl‘%e%l |r15 0 17.
the foll owi ng Tall e: 0S@mmed y4 of Oi.pr ovlerfent 1la$ a 2.2

2.
rmyAt of NH3 @dditipon: (®MBA obyedr ogeroxi de BMBA) T, 3 1.
0.

A AP** N cid 5 28 nol ey l e 0 e
yhehd AV NG acid 5 1o28 .1l g gmoleq o viag e

CHP 2.0 3.3 4.4

b ©

9
2
9
8
9

Table 1lc Oxidation with 1.25%wt H20 and NH3 at 1.28 : 1
NH3 to expected acid amount

Time (hour) 1 2 3 4 5 o 7 8

CHP 2.0 3.3 4.4 5.5 6.7 7.7 8.8 9.4
sBBHP 1.8 4.4 6.4 8.8 11.4 13.8 16.5 18.2
AP 0.1 0.2 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 0.0 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** *
NH3z:acid =
1.28 :1
mole: mole,
no water 2.4% -8.4% -19.9%
NH;:acid =
1.28 :1
mole:mole,
w/1l.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



NH3: acid = 1.28 :1 nole:nole, w1l 25% water 8.5%
-26.5%-29.5% * Measured at the end of 8 hour **
woe@sredl at 25%w total hydroperoxide | evel APCEUSB04/004010
hours, the hydroperoxide yield in the oxidation

m xture charged with ammonia but no water was 2.4%

hi gher. , than in the control, whjle the hydroperoxide
SRR 0T, HE- <D A)B3g6R 07451 DPER) CBEDAR 0OAO IR LeT vas
axi Aty i ¥ XHae iehahgedow-tB1bot hnaevBBl at angd vwd er

was 8.5% higher than in the control. Interpolating

tare dndiicat imss wldsultios 260wR25 Swh oWt oh s r ppdropedeoxi ddss

t i_a- char idati.o 1 X exhi.bi ted an AP
R SRS Rt tohant R olke B TpPEr tanh 4 Dvea

ansbdudBArpraduct ilore29 th¥nl eweththasntpol hengoatINMBA and
Exanpl e 2. A standard oxidation m xture was ggg;ared

FORARIRH K Eri Camedn© SofL O¥B8E- Bhie) 1BeRbengop -and an

anmount of cunene effectiv%gagngéré)@ce a weight ratio
of sBB:cunene of 3.4:1. oxi dation m xture

al so coAt ai sédni&rdunenaibpdrioper oxiickuas anwas prepared

initiator. In_all experitrents descrihed bel ow,
e B TR <Pt e UAL L e o (SBE) and an
axidaiti 08f CUHdHecONSE EOBPIVSI RO rd@IPer at ufeei Mt 188tio of
C,__an oxidi zing agent conprising 500 cc/mn. 7%02 in

NEB :inen st ady3 pt eksur eTbe AF s goxAdptioppariHepfe also

SRR S oube R A0GES Bl el in OTELOL: 1n w11
edmatiremts xtleserwasdussgllow, a300 grams of the oxidation
mixture was exposed to oxidation conditions comprising a
temperature of 130 °C, an oxidizing agent comprising 500
cc/min. 7% 0, in N, and a steady pressure of 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 mixture was used in a
control oxidation to provide a comparative example to
assess the effect of ammonia on the reaction. Neither
ammonia nor water was added to the control experiment.
After 8 hours, the mixture contained 340 wppm 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. Gaseous 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



control oxidation to provide a conparative exanple to

assess the effect of ammonia on the reaction. Neither
wa@pamnie4nor water was added to the control exper/Usm®ni/004010

After 8 hours, the m xture contained 340 wopm form c

aC| d, 752 vvppm acetl c acid, and 515 vvppm phenol . In

d
o? t he standard ox tion xture rrentl oned in
Ve parag }i\ph Gasé st NI—l:S:‘v\ﬁ:,8 bubbl 8d8t Ar ough? - 4
t hd®O-Snpl e at rious ral%s?_LequilnG in mblar
ratidsldf anmonia to expected acids of 0.0:1, 0.51:1,
l.ohngess. 8:1 and 15.4:1. Interpol ating the oxidation
red@l esdto 23 w.% hydroperoxides, the
arnforg &xchar ged oxi dation m xture exhibited the
fol xamj ng resut .86% 12 WO620384/ 07434 54PCT/ USBO@%/ OO4D§O3%
NHSald(m)Ie. . 1.28 . 6.8 . 15.4 notey 01t
1 PPME| d chan @end of 8 hr run) -1.6% 6.5%
8 ShANILs104 - sg/L%AP/ HP-@RaRGes ~B0r%% 20. 2%4%0. 6980 .5%
4. 4% 20. 5% Phenol changes -55.3%-59.8%-71.1% -61. 6%
15808901 Tot al (DVBA + EMBA) changes -8.3% -23.5%

- Thagges3 50, 25528% -59.8% -71.1% -61.6% 151.3%
Total
(DMBA +
EMBA)
changes -8.3% -23.5% -23.9% -3.5% 25.2%

* 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
phenol poison was also achieved compared to 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 also increased

dramatically.

Example 3
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* All experinments above contain 1.25%water. All

results obtained were based on conparison with base
w@awma/o0m2sch contains no water or NH3. Conpari sPeT/082004/004010

AP/ HP, phenol, DVBA+EMBA were nade at 23%total HP

| evel In general, hydroperoxide yield inproved (up to

8.5% at the end of 8 hour, n) where enough NH3 mag.
added ¢ S7& rafian@ihe? VY HRUMOGE o7 RS Eopied

tihe mRNia 1 addi tpols 18 7 efie iy ofs &l | control oxidation
by- products, as well as phenol poison was al so

achipeweth dsorparatam titee miole txpresepnttheteffect of
NH3:.acid =.1.28:1, AP formatj.ol e 0..69
BB I SR Bl By O AL et o g oy thonate
was redisedidy dddddotdhene Ndhesl antbeguia. EXcesss vieours,
amount, however, the magnitude of the reduction in

B medifdize grntgd I O WML EMEC et i nt e g™
\Y/

it Qt ' | Jhis was clearly
gae(;er?rotnlsc%ﬁlreaacflcead1 a{rg(% %Ii(l-%q%:%rg%:hel@% :1, where the total

hydr opler oxi clenya e ol vel esxpasiote by, 8. 39 9 APL ferhart i @hong

i ncreased by 20. 59 DVBA+EMBA, i ncr e by 25.2%
STET D i T S N3 QP 2 et 1oL 1380 ety o5

153 MR 204 017424410 P TS &452 084 H04DIQ1 + Jhei saaemsSt @andadelio of

oxi dati on experinent as nentioned in Exanple 1 and

Bedf1e 2 verpaskrd aac ke onf rdl © oki Hattlen oxbdpFborde
husaTRAL At 'd&ﬁ&g@' & F&@Siﬁﬁéfee%éf%e% sgLym

carbonate on e reaction. er sodi um car bonate
ofd sed eero sade aglketd t ot t tiee condl rof theat 8irieouAften Bncreased
hour s the m xture contaj.ned 340 V\IIEGE

mformc acid
752 b - abotE0ALR LA 51 ESWEpR PRt . TPRUGES to 25
CANRArAL VB IBYPESHOBOL 1 Qe 9P EhOfNABEEE Sh&PFed oxidation
mixture achieved an AP reduction of 28.7% and a DMBA+EMBA

reduction of 33%.
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with 0.3 grans of Na2CO3 was added into 300 grans of
standard oxidation feed. This resulted in a nol ar

WO 2604074281 Na2COB8 to expected acids of 0.9:1 iPCT/082004/004010
oxi dation mxture. Conpared to the contro
experinment, total hydroperoxide yield at the end of

the 8 hour run increased _ hy 1zti?? I nterpolating the
experimental results. to - tal _

hydnoper axipd@seskheoNadidachanged axidaliedRendisX it @ roduce
achi eved an AP reduction of 28.7% and a DVBA+ENMBA

hydsagerirsades 33%Prisiwd: 2004/ 074241 PCT/ US2004/ 004010
CLAIL-MS 1__A pr f Qr. _oxXi i:Qn :Qf ;
2 Ko iTes 2B 8EEEn Rhafh s iRkt sasensingly of an
provi di ngraanaxi gabisen teed oarnsiattiong fessemiomplrliyioly one
an organi c phase, said oxidation feed conprising one

or nore SFkﬁpﬁgnfgﬁgébﬁﬁéeﬁeéué i Py RNt P4l i zi ng

base havipgta K 9hf HaBL8HEQi1E 3 bl oF ERck0sWe% 2.5 in
aqueous sol ution, said oxidation feed conprising up

to an amdutit &P wht éraquemaoobpiien, aiM .9gidation feed
oxidizingPsaid oxi dati on feed to _produce.an i dat,i

oroduct  SEREATEAGHpEPST g “Bne™SH ors prddict ton 400 ppm to

hydr oper oxis6ies.; 2. A process according to claiml
wherein the neutralizing base is selected from al kal i,
net 8K164%489 sanRyexédatarproAred &Rd PAQIEsEs B@nRFRication

5 ) BooBERR,REeucanl LonpaLhel o 2olers prsale
but yl benheneoperoxides.

2. A process according to claim 1 wherein the
neutralizing base is selected from alkali metal bases,
anhydrous ammonia, and aqueous ammonia.

3. A process according to claims 1 or 2 wherein said
alkylbenzenes are selected from cumene, and/or s-
butylbenzene.

4. A process according to any of claims 1 to 3 wherein
the neutralizing base is an alkali metal base.

5. A process according to any of claims 1 to 4 wherein
said quantity of neutralizing base is sufficient to produce a
molar ratio of from 0.5:1 to 4:1 to acids formed during said
oxidation.

6. A process according to claims 4 or 5 wherein said
alkali metal is selected from sodium and potassium.

7. A process according to any of claims 4 to 6 wherein
said alkali metal base is selected from alkali metal
carbonates and alkali metal bicarbonates.

8. A process according to claim 7 wherein said alkali

metal base is sodium carbonate.
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4. A process according to any of clains 1 to 3 wherein
the neutralizing base is an alkali netal base. 5. A
w@e@amosr4nccording to any of clains 1 to 4 whePEi/nS2004/004010
said quantity of neutralizing base is sufficient to
produce a nolar ratio of fromO.5: 1 to 4:1 to acids

0r8ES, DBl DAL OR B AiProtgsstgeaiding

neﬁ@k&ﬁ.@ﬂn&rEﬁhéoﬁibuairwﬁﬂﬂlﬁot assium 7. A process
according to any of clains 4 to 6 wherein said alKkali
met &P - babePrSCeEFeafEATALBM APk &LA LRePalvheEEBoRALES
qugﬂél?gkek' £9519&£ﬁp BagLeSs BurhiRs %9%3%0359%§@b%9a
c ereln sa nmetal base i s sodi um
motarboatafe. ofI5:WOM2008, 07424 % : PCTPUS2004/ GO4080 dgrlAg said
ess according to claim2 wherein said
OXE %FSPlZlng base i s anmonia. 10. A process according
to claim9 wherein said quantity of neutralizing base
is sufficient to produce a nolar ratio of fromO0.5:1
to 6:1 to acids fornmed during said oxidation. 16
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