METHOD FOR SEPARATI NG ORGANI C ACI D FROM A

HYDROPEROXI DE STREAM The invention relates to a nethod
woanosgspi@e ati ng organic acid froman organi ¢ PCT/EP2004/053243

hydr oper oxi de stream by bringi ng the hydroperoxi de

streaminto contact wwth an extraction fluid. Known

nmet hods for separating organic acids from organic

hydr oper oxi des are currently used to prevent corrosion

problems in pr %DGQBhPEEEARﬁFﬂq@% Mt 'Agﬁloof .
catal ysts. Such known net hods conpri seﬁ rquid -liquid
extraction of aci dsROM cdnEYIROREROEIOKI 8ERBAM eam For

i nstance, in US 5, 883,268 a nethod for obtaining a
purified ethyl benzene hydroperoxide stream useful

for thersel iflvhet eswoeiieaiss cat al wetheat by zashbarating
reaction with propylene to form propyl ene, oxide
i nclUdeS i€oatatt Fﬁ@“aa%r%r@t%%ydﬁgﬁ%ﬂ’élde stream by

hydrgneraxiydenst rgamegbtalned Ly Rer oxtdatbomn&f £ihylan
benzene 'wi th an aqueous sol ution of an alkali netal
basextae¢tdopafatithg the resulting mixture into an

aqueous a cl dif r Lec. st
cont act iKzltéjgvg a%ggéj%% n?%ﬁs%%e%%%%ng h g\%g%g%é %ﬁ%@ from
separadfdmig hiydrppsubxides mMoa e remttd yansed gewi grevent
contamnated water phase and AN organke phass Aaving & ion
r ed B d ORRL PLRELET™ cOMRIISS 2h§ TaRISRE T AETt fe atio
or gad¥i ceanilgsicat sdchakeswiphastosist kocaprexér acqui@-1iquid
hydr ocar bon, sel ecte om et hyl . benzene, b

f 4 egzene,
cycl SHSETE O aRd aFkEResT O BETAPEEPHYCEnE T 8301 Ty
M XtiHB ddde) an US 5,883,268 a method for obtaining a

purified ethyl benzene hydroperoxide stream, useful for
the solid heterogeneous catalyst catalyzed reaction with
propylene to form propylene oxide includes contacting a
crude ethyl benzene hydropercxide stream obtained by
peroxidation of ethyl benzene with an aqueous solution of
an alkali metal base, and separating tHe resulting
mixture into an aqueous stream and a deacidified organic
stream; contacting said organic stream with water, and
separating the resulting mixture into an organic-
contaminated water phase and an organic phase having a
reduced alkali metal content; and contacting the organic-
contaminated water phase with an extractive hydrocarbon,
selected from ethyl benzene, benzene, cyclohexane, and
alkanes, and separating the resulting mixture into a
purified water phase having a reduced level of organic
contaminants as compared to the organic-contaminated

water phase and an organic phase consisting of
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purified water phase having a reduced | evel of organic
contam nants as conpared to the organic-contam nated

wowri0sis4aBase and an organi ¢ phase consi sting PCT/EP2004/053243

of hydr ocar bon extractant and organic inpurities from
the organi c -contam nated wat-er2 phase. However, such
known net hods make use of caustic extraction steps,

usuah | ¥rd &adidg e%@rﬁ@‘éﬁi@ £S48 H fa riyedry % Q’E%gg from the
y

emul sion formation, which is the cause
prob@%ﬁﬁﬁ%ﬁnﬂ?ﬂ%@méaaFBﬁeﬂ@t%%rHQﬁﬁQ}n operational

| nst abi lidey 2N SLBAT £ASHS If%@%afssgrf A3 koeawtic

subsequent steps. Furthernore expensrve
settéxtmpquqm|a§epeeessaaylwsl¢@ﬁznghﬂq @@abrequhpﬁﬁﬂé

to z_?t §| e the lCC%U%BlhEs]e_ 1'{1 Jgésnll n dTC al’hsche cause of

once m xe

peroxaﬂ¢3pfﬂhiem&tencﬁrESde@ﬁipméﬂttdbﬁ%ﬂ@db@teoperatlonal
GB- A- 1251042 describes a | aborious nmethod for dryin
| i qui ¥ oryani Y péraxi-BeEeedmt a%ﬁa}%g\/%éfﬁélﬁa@ataaaeb%s

Ii qué gos Qi SitRgsPasar-tlethord | abikd RRHPEIJeLPERYTN:

a body of mi croporous.material, aIIOMAng the resulting
coal Btk ngyRdEs 16r BEFessaty %ﬁ*ﬁﬁ%ﬁdﬂhhﬂgﬁaéneaqyﬁ©@@t to

Iayeéetgﬂgqgkpggmﬁkggrgmh§s§oﬂped for a nmethod for

obtalning a purified organic hydroperoxi de stream by
renDVIngA$N¥ﬁﬂMQ§t§dlEYfGBﬂﬁfﬁﬂiﬁQﬁﬁﬂ(Dﬂ@@dmdpedOXMﬂEtures of

oA bt i Le Dt el ans LOLLDEE,

adva@Be@KﬁﬂﬁiOﬁﬁIdmacmﬁbeenavla@panpnumEEMMddfomnﬁtySﬁg

brlnglng é orggglc perox1des containing suspended agueous
liquid, comprising passing the liquid peroxide through a
body of microporous material, allowing the resulting
coalesced aqueous droplets to separate into an aqueous
layer.

Therefore, there is a need for a method for obtaining

a purified organic hydroﬁéroxide stream by removing
organic acid from an organic hydroperoxide stream, which
is devoid of the hereinbefore-mentioned disadvantages. It
has now been found that an advantageous method of
removing organic acid compriseé bringing the hydro-
peroxide stream into contact with an extraction fluid,
whereby the extraction fluid and the hydroperoxide stream
are separated from each other by a membrane. By keeping
the hydroperoxide stream separate from the extraction
fluid by means of the membrane, whilst extracting the
organic acid from the hydroperoxide stream into the
extraction fluid, mixing of the hydroperoxide stream with

the extraction fluid can be avoided. In such process,

organic acid can be removed preferably by being converted
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peroxi de streaminto contact wwth an extraction fluid,
whereby the extraction fluid and the hydroperoxide

w@reeamisr e separated from each ot her by a nmenpCEHRBPR2008§53243

keepi ng the hydroperoxi de stream separate fromthe
extraction fluid by nmeans of thg +renbrane, whil st
extracting the organic acid fromthe hydroperoxide

St reamtd M4 Osdifte EhEaCEhonnd ! pbfbs NAXidIQ ?{fen&)ggne or at its
hydr oper oxi de streamwi th the extraction Uid“can’be
avoi et aTFHr SRl priddés §ubsegari el adibnsdierbéntenbied

pr ef grabl ¥ Dy, B8iLAG capyert edl - t jeither in the
por es of tfhe rre%or anegor at ?%gé%u%szgéga%aslctegcﬁ F‘FH?OdS
subseegiens ythte amsf elesicnibed hin e3@-17actd5d040! wird. no longer
Hencge%é%gori ous coal escence net hods such as the one

e

descri TH 'GB- A -1251042 are no | onger necessary.

Met hods Metthdd=arfefre tirhngf e ooy netsnddureisg h hBBhaR8%branes
are knon@éunder he gcronﬁm "pertraction which stands
for DET MERTHHEIFarC8d2ERPPHE L IRFE CNATIAR T 's whlleh stands

knowso tinstefmd 16 drelefaiBadr aerd@cidd t ai8%h is also known
extraction.” Pertraction, in general, is a known

met NeRASForhe frahcaemppane 36ac Wb afwst e cthen. ”
renoyale ANd- FKEOoUer YRk rRhenplic ﬁﬁguﬁmﬁg%%d%nog]%ninstance
aqueous effluent usi'ng a non - porous se ectlvePy !
per ngdb? 3 MeMirfadesandbehet nat hematd lcand heeoyebehbfd

L oRiRsEsE JARAED dSHLESLILR BIReSt Blay 4 non-

Sepapatdwn sHleltefviely beomeab by dragardien sheledhby

SO AR ARE TS LG O AL AL YALORERR! ©
described by R. Basu et al., AIChEJ., vol. 36 (3),
p. 450-460 (1990). Separation of olefins from a
hydrocarbon feed by contacting the mixture with a
preferably hydrophobic polymeric, sintered glass, metal,
or ceramic ultrafiltration membrane has been disclosed in
Us 5,107,055: In US 5,095,171 aromatic compounds are :
separated from non-aromatic compounds by a permeation
process through a selective membrane. The pertraction
method, however, has never been used or suggested for
separating organic acids from an organic hydroperoxide
stream.

According to the invention the hydroperoxide stream
contains the organic acid. The hydroperoxide stream is
preferably non-agqueous. The term “non-aqueous” in this
respect means that the hydroperoxide stream contains less
than 10 %wt of water, preferably less than 5 %wt, most
preferably less than 2 3wt.

According to the invention membrane extraction or

pertraction are extraction processes in which the
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or ceramc ultrafiltrati on nenbrane has been di scl osed
in US 5,107,058. In US 5,095,171 aromati c conpounds

wWae@®ssspsr ated from non -aromati ¢ conpounds byPGEI/EP2004/053243

pernmeati on process through a sel ective nmenbrane. The
pertraction nmethod, however, -has -never been used or
suggested for separating organic acids froman organic

hydroperawide phaeam afeCcossh g dp Jihe iavenk Qngﬁbﬁier or
hydr oper oxi de stream contai ns the organic acid. e

hy drisgeaiste 18t C8aM Faspr etles dBIdr aperoaddeoasreaheis

ter "ﬁgyg . ' ‘HE? h
hyd?%%eroi%%g%ggﬁégﬁgc%%¥§?%§§#gg§'t a%%ié g%FEggne and
wat ev93riaf ercdldl yahebs ehamangdduf, raroshephgtiepabkyxide

| ess 0 Accor di to.the, i nventi,on nenbr ane
extr%% |on%gﬁ%%gpfréggfgﬁggﬁ%:%%Ff%cﬁpo protddseSH{h9

whi cfedderizAureexthangangc phasearal ¢ yeeppeabeidyl hth the
use of a barrier qr. nenbrane. In this case, the

renb
hydrOPer i@ dtPedm!PsPEepaiitd MasomteRa séRtr a€t PegRnic

flui gy canmenteape aatdt BF§adh Co1RC b r&an ke t8XChangeshe
fromthe hydroperoxide streaminto the extraction

f1 ui RRTTHPR firemndfre APRAngldedasdurtdeorxbrgahien fluid.
acid an@ﬁﬁ¥§kﬁﬁ%&9é'ggn“ﬁ$$bf£§%(ﬁ9€?% CFg@chH'dagéferably

prevented. Mass -transfer of organi can fa
pl ackydiemhaiia hetpoied o6f- ¢ he prrdysampe Lyaropgileheom

t he -Side _to h r.action.fluid, Th
ot Shs s ComePiSaHy S IR Post e SBfypore
hy dropdnas kegt.elFioal hiydrgpholpide ousnipangsr apylienpreferred to

apply a slight pressure on the extraction fluid side in
order to facilitate this phase into the pore structure of
the membrane. However, this pressure is restricted in
order to prevent break-through of the membrane barrier
from the extraction fluid side into the organic
hydroperoxide side. Preferably, the extraction fluid has
a pressure that is 1 to 10 bar, more preferaﬁly 1.5 to 3
bar, higher than the pressure of the hydroperoxide
stream. When a hydrophilic membrane is used, such as a
membrane of the cellulose type, it is preferred to apply
a slight pressure on the hydroperoxide stream. In that
case the hydroperoxide stream preferably has a pressure
that is 1 to 10 bar, more preferably 1.5 to 3 bar, higher
than the pressure of the extraction fluid.

The membrane can be any hydrophilic or hydrophobic
membrane. Hydrophobic membranes are preferred, such as
porous polypropylene, polyimide, polysulfone, PVDF (poly-
vinylidenedifluoride), or PTFE (polytetrafluoroethylene).
For reasons of efficiency hollow fiber membranes are

particularly preferred. The hydroperoxide stream and the
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avai |l abl e as Cel gard or Menbrana, both ex Pol ypore
trademarks) . For hydrophobi c nenbranes it is

wpe@bes4ierd to apply a slight pressure on the erCT/EPI000053243

fluid side in order to facilitate this phase into the
pore structure of the nmenbrane.5 However, this pressure
is restricted in order to prevent break -through of

the gpbianebankiar chhope thige Sxid A6k o Bltg%dcai_»ggnt
into the organi c hydroperoxide side. Pr eferabl Y, e’

ext re@IFWr i @Thascaspressente mawe. Forlobsaloibarmaximum
mor e, - Fy VA T dd t ha ssure

of t%%{%rg{ opelr cr)lxi gkgfggg% e‘%rég{ r%]}%r @Eﬁ???gggm ©
menbs arean angséde suthaasian nEhbirdremdofobtthéndely| nbkpseum

type,_ it Js preferred to |y a slight. pressure gn

t he We? otprearr%ﬁgetégr 8%n9$€—¥ﬁe%ta%§tpﬁg 13"pFeferred.
hydr opermd delstieanppref &l afdte N A theessubeahBdtats in
1to 10 bar, nore preferably 1.5 to 3 bar, higher than

t he Pressande of Ohé-expraceioferfdhiivd.0.-Fhé meprbvheeekanthe

be Yy G h obi ¢ rane. .
ry oSt e 8o XEh DRAPE el To0ien TkE bBPbRRce Tound
pol yqr opd tershapedl. yirhedeempodys ywdmard, t yPYBFnormally between
(polyyin Aai %negif | uori de) or PTFE

(pol?ﬁ{e‘ﬁ/ f1Gor bet Ry ¥ eRey MERrane SHTEaGe aFPRcPeRcgodule
hol | eyt driidefarnmerboarasnagedpartd cdperila cprehsreed. nddigle
hydr oper oxi de stream and theextraction fluid can be

oper @t §H A Rte PUCBURF e L b -TdheTént Whdfph accordingly

Cr OSsndMd Nt N AR s sFekafbE&E Ni Ng maxi mum .
concentration differences between the hydroperoxi de

st ream aiH SXFEPARL PACRi BAMREEE R AN avtideklagcaakigunation

mass, transfer .the counter -current net o% i% > ,

prefb?r ora instance a membrane surface o 000 m4, which
provides a separation of an organic acid from an ethyl
benzene hydroperoxide stream at a flow of 300 ton/h and

an extraction stream of 25 ton/h, wherein the incoming

stream contains 4.10~3 weight fraction of acids.

Preferably, the ratio of the flow of the extraction
fluid and the flow of the hydroperoxide stream is 1:100
to 1:10, more preferably 1:25 to 3:50.

The membrane facilitates the contact between the
extraction fluid and the feed phase without mixing.
Additionally, the overall mass-transfer is enhanced due
to large contact area of the membrane, and the chosen
extraction fluid determines the eventual selectivity and
velocity of the process.

The extraction fluid can be chosen from a wide range
of fluids of which someone skilled in the art will
understand that these can be used. The polarity of the
extraction fluid will generally be substantially

different from the polarity of the organic hydroperoxide
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The rel ative pore dianeters of the nenbranes are in
the range of 0.1- 6 m, preferably 0.5- 2 m, whereby

wao b@spdrie2 confi gurations can have any form f oPCT/EP2004/053243

i nstance round or slit shaped. The nenbrane porosity
is normally between 70 and 90%¢ A very hi gh nenbrane
surface area per nodul e vol une can be obtained due to

SPecgﬁ‘fecanna@gb%a@rn@Q ub £¢ LON:{ Uy e BHE haagghol §,0w
fibers, which accordingly enhances the mass fransfer.

An @xaitpny edferaedoaeedingnty, da leatflrectonhi Glmad i on an

IS fé%{}lé(ﬂisst as%ﬁ%t%oHEHPrxgé‘@eP.ur{r?ec%q%feoéoogoi‘@c%‘n

provi des a separation of an organi c acl d froman” et hyl
benzeref dnpdrlgpevori deestvasen aif & Hagw ot BOOséwn/ hthe

and an extract.i.on st gaénﬁ)f 235 an/h, \Migrgi n_the .

i ncomIR St FEAM S8Rt BF ns°V 'eg#]t F PaSEitbnP¥r 2R ciGd-base
Pr efsraadtl iyon .t M@er abhoedfidherflowedferbtheyexhkachi®fe in the
fluid and the flow of the hydroperoxide streamis

1: 1004 PhGhenBrBLpRRE e"?“'éj}oll%PtEOZ@Jtld gnsptsTherface. When

menbyane &acinalst 8665 EHEVENUAG, DetavegAtt e can be
extraction fluid and the feed phase w thout m xing.
Additiansignred hatevehal davress axtarstdon §lehdanteis

G IR AAR! :PE R L0 TR TG DB 1

sel estintiaiyneahdorebogatyc odcide prosesshe fhwbrane.

extractign. flyid;gan ngé:ha&f &P dd9msa w ?%28”98. & o

fluids of Wi%cH sohebne SKiTTHed THAHHE &t “WT

underGtand dthataskthebaesednobet atseld . ambmtpolfaekt yaofidhe
fluid, more specifically of from 0.05 to 5 %wt,
preferably of from 0.05 to 1 %wt. The base is preferably
selected from sodium hydroxide, potéssium hydroxide,
sodium carbonate, potassium carbonate, sodium hydrogen
carbonate, potassium hydrogen carbonate, and mixtures
thereof. Most preferably, the extraction fluid comprises
an anion of which the pkﬁ is smaller than the pKa of the
organic acid. Furthermore, the pH of the extraction fluid
is preferably greater than 7, preferably of from 7.5 to
10, more specifically of from 8 to 10.

The method can be used for the separation of any
organic acid from any organic hydroperoxide stream.
Preferably, the organic hydroperoxide stream is obtained
by oxidation of an organic compound such as ethylbenzene
and/or cumene. The oxidation can be carried out in the
liqguid phase in the presence of a diluent. This diluent
is preferably a compound which is liquid under the
reaction conditions and does not react with the starting

materials and product obtained. However, the diluent can

also be a compound necessarily present during the



extraction fluid wll generally be substantially
different fromthe polarity of the organic

whyasopasnxi destreamin order to efficiently reRODER20DIE53243
acids. In a nore preferred enbodi ment, the extraction
fluid is an aqueous solution er7water. The aqueous
sol ution preferably conprises base. If a base is
presedot 10, U EnRIEd ANRe LOENLAA {0 8n93hbnzene
by an aci d-base reaction. The conversio Wi Tl
genebaf | it plage e gthhébporease ofs tied Imemior Afiethad
opt i I n . fa e.aci.d has been
convgp?%i ?i?i%%qggg%@i?ﬁgagwgge%$é%s &% S&MeRfo2phEelL -
aquebesidxd rdet idmsifedi drgdhis tphversicon dmkeas rbhat ar
highcggaggntr tiaon gradi n& IS naiq%ained r, organic _
aci dSORCTBEE Y He NSRS TAR ¥ Lo éPRpPy organic
cont abmysoidd rom 0. 01 to 10 %t of base, based on
total ampunt of extraction fluid, nore specifically of

from 0. 05'% d"&F-ak OfptBrePEBFS  of T Tdhipros st gaztigprlarly
The baseui sed¥ eflably ngebesh et f40m s adidimAy ¢Loxi deaciq,
pot assi um hydr oxi de, sodi um carbonate, potassium

car bafREES 3B umtPpdradgenacadbormd eenpstigs sicdm from an
hydr ogem Gas Gry 3D e%?&%{i‘é?ﬁrtaﬁ{&g ¥ %beroxide
preferably, the extraction ui d conprises an ani on of
whi chtrémmpKb is snmaller than the pKa of the organic
acid. Furthernore, the pH of the extraction fluid is
preferably greater than 7, preferably of from7.5 to

10, nore specifically of from8 to 10. The nethod can

be used for the separation of any organic acid from

any organi c hydroperoxi de stream
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Preferably, the organic hydroperoxide streamis
obt ai ned by oxidation of an organic conpound such as

werdwglobaszene and/ or cunmene. The oxi dati on canP@EEP2004/053243

carried out in the liquid phase in the presence of a
diluent. This diluent is prefergably a conpound which
is liquid under the reaction conditions and does not
react with the starting materials and product

obtai ned. However, the diluent %Jso be a conpound
necessarily present during—ﬁgé?eag$+on. For exanpl e,
if the aIkyIaryI is ethyl benzene the diluent can be

et hy be zen and if. the al kylaryl is cuinene
the 5 BErcamBE W e heared EROMaBs| Fegpnic

Orgamy&r&p@ﬂdﬁ@@%oékQ@amabya@ﬁ@héﬁnd“ﬂﬂéaﬂ&@%@bér@&?de stream
created during the oxidation of organic conpounds .

The HthGPURthe ishedBnext Fntaror liud dpachreabaeryzed in
usefulaf ofh S eRANAL RGN OF 931N Cy dﬁéa LR LQE AL Correan

acid, acetic acid, propionic Ac ZOI ¢ aci
fr omizn %&H@nat@dniena hydh opErexxilde aomembrene .

hydr.gper, r.e A et hod f.or .separatin

org&%.ng§13%?§%%1a808Fd%% ét%ygVﬁﬁéFOY£8§e§Prgaﬁ1by

bri ngitngrdthierhydudpet exadeagis@mnilniic eonbackingt base.

extractign fl%ﬁﬁ chara terized in t&at t he extraction
dr

f1 ui 858?6 PR R Eaimare VEepStat BRcfPats is

eaChséﬂd&ﬂédﬂfﬁbmﬁ%ﬁhﬁaﬁehydrﬂ*&ﬁéﬁﬂdaﬁis@@@ﬁrﬁyﬂgokﬂde,
claiml wherein the extractjon fluid is an aqueous
f1 ui %O%H%ngaﬁ&sep@sw%@n AR 8 €e 0 FQRAYML Bydrogen

C|a|éﬁﬁbdMH¥%ﬁ'%oEB§s@@ﬁehy§ré§%ﬁﬁgé¥$dﬂa%@‘Sggﬁuﬂlxtures
hydr oxi de, potassi um hydroxid
thereof.
4. The method according to any one of claims 1 to 3
wherein the extraction fluid has a pH of more than 7.
5. The method according to any one of claims 1 to 4
‘wherein the hydroperoxide stream and the extraction fluid
are in counter-current.
6. The method according to any one of claims 1 to 5
wherein the ratio of the flow of the extraction fluid and
the flow of the hydroperoxide stream is 1:100 to 1:10,
preferably 1:25 to 3:50.
7. The method according to any one of claims 1 to 6
wherein organic acid is separated from an ethyl benzene
hydroperoxide stream or a cumene hydroperoxide stream.
8. The method according to any one of claims 1 to 7
wherein the membrane is a hollow fiber membrane.
9. The method according to any one of claims 1 to 8

wherein a hydrophobic membrane is used and the extraction

fluid has a pressure that is 1 to 10 bar, preferably 1.5



sodi um car bonat e, potassi um carbonate, sodi um hydrogen
carbonat e, potassium hydrogen carbonate, and m xtures

wao bh@sedfis2 . The net hod according to any one of PCI/EP2UB4/053243
to 3 wherein the extraction fluid has a pH of nore
than 7. 5. The nethod according@ t-o any one of clains 1
to 4 wherein the hydroperoxi de stream and the
extraction fluid are in counter -current. 6. The
met hosl Reear,dihnghte aRyn Ofts Gfr & RN ok *tﬁe%%%ﬁé@omde
the ratio of the flow of the extraction fluid and t
f1 oww'dfedhe hydr operoxi de streamis 1:100 to 1: 10,
pr ef g5 abine Jne%ﬁoﬁoaécépdl & dPELhd (#CeeL ﬁ\ggltgo 8
any one of clains ﬁ%ereln organi c ac
separa el raoﬁnyalmébhw blegmiesrnen yidy @p@do&ndethér eam

or O d t netho

accgﬁﬁlng téﬁﬁgy gg£8é¢ §?§ %é?gPS§% mﬁereﬁﬁ ?hEO 10 bar,
menpeneeiably Aebl bw Bi ber, netdireaneha®. thhepretbade of the
accorc%{iﬁé(% a%% gﬁe of clainmse 1 to 8 wherein a

hydr% ¢ Yerrbrane is used and the extraction fluid

has a pressure that is 1 to 10 bar, preferably 1.5t0 3
bar, higher than the pressure of the hydroperoxide

stream 10. The net hod according to any one of clains

1 to 8 wherein a hydrophilic nmenbrane is used and the

hydr oper oxi de stream has a pressure that is 1 to 10

bar, preferably 1.5 to 3 bar, higher than the pressure
of the extraction fluid.



