;e3ei iGZZ[L\"n\< 6r T 16w . PROCESS FOR PREPARI NG ORGANI C HYDROPEROXI 7))
HAVING A REDUCED he present invention relates to

process fWonrﬁﬁ’ﬁﬁ' ng oumm mﬁmmw mmgerom de having a redugggy Hg\j‘)zof
cont am nants. Such orga des &an suitably be used in the

preparation of propylene oxtiebeso* 5 Processes for preparing propyl ene oxide
with the help of organic hydroperoxides are well known in the art. As
described in US-A-5, 88BOZESS $0BhPREBARINGCORGANTLLCOHEDRYPERORI DEES

eaction product wiih adisans PoRERBtEr UaBiR: 8. PREhdTHRRES eltral i ze
aci di ¢ conponents thereof and phase separating the resulting mxture into
' separ at e aqueous a ganlc phases, . The ogggnicgﬁease cont ai pi ng et hyl

benzene hydroperOX| G568 RVEBEIRPt RePrbESI ERe® cBFRF§58dIBY sol i d

het er ogeneous @&b@axtahglarlganatdaydﬁc@p@bbameph@pyhgng e¥Hdeed amount
US- A- 5, 883, 268 descri bes that severe catalyst deactivation in the g Eene

epoxi dat i on |s°§r€9§ﬁP@dnﬁﬁtﬁatéPcﬁaQHgﬁﬂ1FhEY8F88ﬁF€kbﬁ§§eC?ﬂ BrdeR

separate off the RasiC imBtekl IrépE@blt@%dohyp%pymehago\a@aer fromthe
resulting 20 organi c phase. US-A-5,723,637 describes a ,sim]lar Erocess for

pr oduci g propylen@réﬁﬁééeéoﬁﬁFlEFﬁ@aéaFBXPHQPVéﬁHEfOé%ﬁ?lWbéhz he help

obtain a raw n,%tferdralan%@l %E,'d% @Eoeﬁmsls herzgne1hxdepreraxide Lpret Ayl
benzene which is reacted F ene in the presence of a titanium

cont ai ni ng solﬁ@s@éﬂéﬁﬁsﬂntgsgﬁvé §8gp95§ﬂesé%hdéropﬂsérQ@ﬁvﬁbtsappﬂéys
depression of E#%ﬁ%% W%eEgﬁlthQBh“BECQEB?inb@Q 8Qk! d BQEBL%at 9‘th the

passage of time, the raw material sol uti S prepareﬂ y washingt
sol ution 30 ofcemﬁwwtb@@zéhe pydpapdabxpdeIEﬁceuhylpbedzehewmthhaqneous WO

UZ{Usig#gentraP'on Q%Pg% %n&gg%f%ggﬁgﬁ% %lk%eutiﬁhEE QCE ase O%PghgnggCtic

acid 0 pn1b e 0|Iy p ai ne
after the al kalkthewaslfi, n@nmaphhsetbepahatmaghede webhlwahgr misthrehdaatbeen
found that in Spl%%a%e aqueou% ang organic phases. The organic phase
containing ethyl benzene hydroperoxide can be reacted
with propylene catalyzed by solid heterogeneous catalyst
15 in order to obtain propylene oxide. US-A-5,883,268
describes that severe catalyst deactivation in the
propene epoxidation is prevented by water washing the
organic phase in order to separate off the basic
materials followed by stripping water from the resulting
20 organic phase.

US-A-5,723,637 describes a similar process for
producing propylene oxide comprising autoxidation of
ethyl benzene to obtain a raw material solution of ethyl
benzene hydroperoxide in ethyl benzene which is reacted

25 with propylene in the presence of a titanium containing
solid catalyst to give propylene oxide. In order to
suppress depression of activity of the titanium
containing solid catalyst with the passage of time, the
raw material solution is prepared by washing the solution

30 of ethyl benzene hydroperoxide in ethyl benzene with an
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organi ¢ hydroperoxide wth a basic aqueous solution of an alkali netal
salt optionally followed by a water wash, there is still a considerable
anount of ¢ jjjants present in the product. It has bee t
washi ng 18“3?%%“% basi ¢ aqueous sol utionof2 & metal salt, r?éﬁ?ﬂﬂﬁ%@? met a
ions in the organi c phase. The contam nants, especially the metal i ons, can
lead to probl enmyusens falrddier qylocessi re tm;eir@;r gdd Qakyrdoperiaxi de. | f
t heor ganic hydroperOX|de is to he used |n t, preparatlon of15prop | ene
oxi de, metal i &GS ERE I YAM © MRR G 93@5 dfSSan Th€ad ity rﬁ%’@éer api d
deactivati on ofodthecrRialySie ety aimalapma&ﬁnfgom@zr FRathed PLOR¥IseRe
oxi def rom propene. It has now surprisingly been found that the content2Qof
* contam nants cdoif é@ﬁéﬂially easily and efficientlybe reduced by
contact gng the hydrgca:ROMRGEOUSIRIALEERNLA rslpaeeoroea%ehhy@r eperoxide with
a guard bedconprising solid adsorbent havin void content “of fronbOo to
980 by vol une. AIHE SGHIRe gsevisla ge ths 25 GEREORsc etastiea witt hn
olefin, nore s f1isC r : s t bt.ai I I
hydr oxi de andp?@%ﬁ?engkﬁfﬁdgﬁgngégﬁﬂgﬂﬁa'gt?ﬁ%%?%é% %gegt%€§¥%oﬁa§the
cat al yst was oticé@rnﬁecis Bie Irle du crdron- dar add &c aimpatnito vifs chinglaimingntgr i si ng as
Lhe compounds Lrddin aactdand0iy.e &l @ IDUAN 40480 ALeS0ufdan the
organi ¢ phase. ore resent invention re process
preparilfAg or gammmermwrmmqjmmls@ta;mmdmfedcmettedt saﬂtconh&zmonlam’es
whi ch process comri se; datjon .of _an org i C conpound Q obtain
react|0n35produé¥2%on EF%?%bQQEB§F~%%%§ gﬁﬁroperOX|&€n 8%F0a1801 _
PCT/ EPOL/ 1- 4992 qgec icdrityadtliengnettal easts paran dfeat&l&@lpg@bll@nhydrh@mer OXi de

cont ai ni ng reac roduct with basic a ussol uti on, % rating the
hydr ocar bonacedc{]'%r St M gst Fhsd Clt‘Fy SPEECEe Caqueous

phase, (d) was hld]g_]a?ﬂld e@ﬁr@ﬁﬁomdd hes &epweatxﬁﬂwdﬁpe@ebmeew&l@ha&e
cont ai ning organi ¢ hydropero |de anqoe) contacting at | east part of the
hydrocé?bonaceéﬁ§¥§’ FPRF dThydiSo peiddxiide WAL RPE LGF4FE
bedconpri si ng saldehradsoy bi%fﬁd h@“r&&:ea Pl GRIREN 0f ol @FbRact 0 980 by
vol une. Al t hough the process of the present invention isdescribed as a
sequence of pré@é§§¥ﬁﬁﬂi§HQ¥a%¥¥[ﬁﬂﬂ%qﬂ Foito RESRAF 166t PrOPYRERSpPEEESS
steps in betweentrgagrdferddeprocess steps described. It is usual to
separate of forgani c conmpounds whi ch have not reacted during theprocess.
This can be done atltah@st Ny cﬁ)’rﬁl?rﬁj-stlh@lpfré%@fﬁltpfto@é’éissfrh?(?)o%@&nic@ntent

hydr opgpooxi des, I, HsefiHar s %d@rwes%%%qq%se%m@ye a8k feffeaelem%sses
is the reaction oforganic hydroperoxidé with an olefi'n containing from3

t 010 carbon at &ifs r@%@e@ anl e taAtEng thec dnisaie cardbeparsodsppéberabl y from
3 to 4 carbon at UL AN UBIAORENGre WO APl bQ. LR N an

oXi rane compoun contalnlng t nurber of ca on “ators as t estarting
olefin(s). I n suEPprocesssoli agtgpariiantc drpdured us valildy Cnoslt@ntalokfylfr@nyl .
Such process fufsh T ( C t | e f, the
hydrocarbonaceg¥£3§%hase g%ﬁﬁgpﬁ##a g?%iﬁfiqﬁ? ré’e?%%P galned in step
(e) wi Bh an ol efilysesprerdi Iy neprfraame’!l twol tho od&rfbmnanmbr@atsaleystflt:aldlyt ain

al kyl aryl hydr n C d.. Ge I QCESS |
further conpri de: pdeer\ffo %ﬁd&% St ocrg) %%ﬁéﬁl% @éyl 5!lﬁ'dsg) ger% Fhl\gl at
| east part of tgwpqodJaW@mxmpomdna‘m@ﬁ trfeetvad thiydn amyldelaxcatrmmtden lfte al kyl
aryl hydrOX|de btal g_ q:ste can bg,usedéinte wi de range.of _.

Yot ocessesb(gaE LosH e K1 eps dbs fa%g&vglg&\?& and

processes. © (e

furthernore: ( h)lsjeh;gjﬂ@t Im.g:;artlslleraﬁtasoa“lﬂe Qfont;hﬁ;rﬁdsk)ﬂn ahy reaction

hydr ox eobtalned in st though t he or anl ound used in the
proceségofthe %R BT PHATREP% Sc STFEURE, f%@F&anic
conpounds whi ch ar @Hm%fd‘ﬁei‘,qlﬂfﬁ Ipraseed arrﬁelnltwonaméllaee@pwnds prAlkyls
aryl conpounds which are nnstfreqfenéﬂg used are bepzene conpounds

containing at |%HsPrepaiing Haa dnghede ey hadihst ift E@ﬁifm(%lnt ai ns

‘fronl to 10 cardnitaitoss duedacatintd,r pizd Qu%dé%rsb% QRS Pr eferabl Y,
t he benzene conEound cont.ai ns fron11to 2 constituents. e aIk | ary

conpounds nost f /EqUEHIAF e Pard? didaAniserpEREUNd to obtsid Feactibn

di (i sospropyl) henzaneandd it a SR el e g idaty Ry e d¥@ gor,gani ¢ _conpound
can be carried~20out by any suitable process knomm in the art. Theoxidation
can be carried out in the liquid phase in thepresence of a diluent. This

di luent is preferably aconpound which is |liquid under the reaction
condi ti onsand does not react with the starting materials and25pr oduct
obt ai ned. However, the diluent can al so be aconmpound necessarily present
during the reaction. Forexanple, if the alkyl aryl is ethyl benzene the

di | uentcan be ethyl benzene as mell The OX|dat|on can convenlently be

o N



WO U2/ US1801 - 5 ~ PCT/EPUL/ 1~992 in small anounts, it has been found that
especially the presence of organic acids can cause problens in the further

use of th ngg hydroperoxides. As described in the prigfdhlmnsd, Tt hod
of reduciﬁgpﬁﬁ@"gﬁnunt of 5 contaminants~i $ contacting the reaction product

cont ai ni ng organi ¢ hydroperoxide wth a basic aqueous solution, nore
speci fical |y anlaquestacsding izon lefasa patral oFakhe belghewed hpurbpetrbgs de
washing with water. .However, the contact with the a%ueous solution of a
metal 10 salt W GHser\ed 936 SHATY SFCEE et dith Gndacio 3ENECEBgani ¢
hydr oper oxi de c@ihaiiRin)g reacti on product. Although the anmount of organic

aci ds can be decreased b¥fmashing W th an _aqueous sol ution of an al kal
“metal salt, theAnaERETSC 1A% 4N PodErcrEPREREEPYSI RERESsEQNTRENENGhas been

found that the qHREASS Yd iR AR rbRY @R ABueSuaSPeGisal,l y suitable for
decreasing the netal content of the separated hydrocarbonaceous phase
cont ai ni ng or gafl)c WRFdLEge RdxildasthParke@ti §het sgreeptethe metal will

usual l'y be_pre@ﬁ%ﬁpdd&ﬁﬂ@%éagaﬂéjkhﬁ%Eabo%Qaﬁ%ﬁﬁg BQ%aR&QCﬁ§§68E33B§iBEGSent
invention is especially suitable for processes i'n which t aSi ¢ aquebus

solution is a &l c aqueous solution of a netal salt. In the process of the

present Invent| @), e a3l &.hydrgpepaxtdsecontabglng Leashbandproduct s
contacted 25 with a basiC aguéous Sol ution, nore specitirearty a Basic
aqueou$Osol ut i eirasentcaintiaig imst alrgeonpobryds opAlrbkddghwiiih aetyakrdobpdunds

w Il frequentl .al |-t.s, _fur [ tal. conpounds can b resent as
wel | . Suitable¥§§§?g%§%ﬁ §§gﬂﬁka9%gE§§gFggg§&g§ug gSR%tFSHtﬁﬂglgée%5PWali
and 30 al kal i n&0garttoh 9%at &aly salltme.Preferably, al kali netal hydroxides,

al kali metal carbo s_and/or al kali netal, hydrogen carbonates are used.
Exanpl es of these %g%§8&ﬁgst ePﬁQEﬁFSKeﬁ,t&sz geRﬁcﬁﬁyeﬂgFﬁﬁﬂlﬁnd KHCO3.

In view described as a sequence of process steps, it is possible

15 to carry out further process steps in between each of the
process steps described. It is usual to separate off
organic compounds which have not reacted during the
process. This can be done at any time during the present
process.

20 Organic hydroperoxides are useful in a range of
processes. One of these processes is the reaction of
organic hydroperoxide with an olefin containing from 3 to
10 carbon atoms, preferably from 3 to 6 carbon atoms,
more preferably from 3 to 4 carbon atoms, most preferably

25 propene, in order to obtain an oxirane compound
containing the same number of carbon atoms as the
starting olefin(s). In such process, the organic compound
usually is an alkyl aryl. Such process further comprises:
(f) contacting at least part of the hydrocarbonaceous

30 phase containing organic hydroperoxide obtained in
step (e) with an olefin containing from 3 to 10 carbon
and catalyst to obtain alkyl aryl hydroxide and an
oxirane compound. Generally, such process will further

comprise:




WO 02/11;18(11 _ 6 _ PCIT/EP(11/1~992 of their easy availability, it is
preferred to use NaOH and/or Na2CC3. In commercial applications, at |east
part of tRhebgsisgsadueous solution will usually be used agaidyppdifdo95t he
presence of contam nants from previ ous wasti ngs, thebasi c aqueous sol ution
used in step (b) in commercial applications can contain a w de range of

conpounds. The speddpamtiiaty tde lesd igartumi sHebtaiinethd MM udd & rom
desired am)untﬁ:g_lc C :[)/Eﬂi narﬁ'; i resent inlOthe aqueous phase, can be
increased int ‘?N&R?]g‘ 1004 vhe'Skilled in the art. Therefore,
process step (b)is mieefanapl yawar met Quldeatortlavatied i ey alur €an be

and/ orduring intense m xi ng. of the organic hydroperoxi decontai'ning reaction
“product and t hé'S5ssii® &UEER BRI RTOSHEP ISt Sise Th XhRFecaTdsesdE® i n

any wayknown i ndips-iafds thie &ead Londitdnsusrer My chstieR dd)rd S
carried out, strongly depends on the furlt her ci rcunstaances.,gﬁéer srt ep (b),

t he hydr ocar bon@de &l vishade 1% 20s disasdt @it o ttihe adueduamtady dnoxsidep
(c). A preferregnrihed comydses pll owi ng the hydrocarbonaceous phase
andaqueous phase to settle, and subsequently renoving partof all of one of
t he phases. Not alPldhaush griedesniosiitisi wethpionnst eysech)imédds prodess of
subj ected to st <o nlr.ef er ahl _praoduct. qf st b) is
subj ectedt o st egll%( E}‘@‘ﬁ n st\é%l\{% t,lgé ﬁ%élagtrygzrlrltncg’qu%h%e %nys C%%p%‘)nd’
separ at édhydr ocandeariac esusp phrade vwihitci mew: imvsst 6y ggpleritd wassteed adks hi ng of
t he separated car.hon S be3Qcarried out in any way known
to soneone ski ﬁﬁg‘rﬂ %I{gﬁe}ﬁ?&ﬁﬂg&s\aéﬁﬁg& Iaﬁ: (ull FEDBE Serwgﬁlc% \ﬁétee%fosq:
However, thewashiengdnitdqui discah anentisinzemenicdenpoangs eforfuarinienc epawds: as

at least part of _the water .can have heenused before .either in the present
process or in g‘m?tlng'rl S%td%‘i%iq%dﬁll-ci ai%&/%‘%s%ﬂ%f% Prdeess. from
Al t hough used viasfo Vidt efardash Caitngl N A fHCEARP @RS 2 there ddiddonusual |y be

such n xture of conpounds present that the pH of the washing liquid wllbe
at least 7.5.5 g Pﬁ@l’?ﬁtx@}%fd) T 58 2155 4108 A48 h AN 2dgide Sitiodd 1

General |y, the paashidugsiildudift Lamied 1ot eIl derppuldd®shoshkt Will be
obvious that it is advantageousto |imt the nunber of washing steps if
possi bl e. I n or &I UM KT sdi €T MemFenSof HoddMearyerytld beazeangast
part of the hydmnecabenaceeusphase contai ning organi c hydroperoxide is
subsequent | ycontacted with a guard bed. Al though part of the

hydr o- car bonaceous Thfas&ickt ipe wfedhs organi cySeEPORNSe gRef Ber e ririe® an
ef ficigpcy poi pfytOfhy i-gW téhigt%rﬁl%ct%ﬂéejs%ofknto% hydrecarhqnagequs phase. It

was highly surprisingthat a bed conprising solid adsorbent having a

voi dcont ent of KAGRBER t@O&Rs Iwpnwleghutnds dasabliendicr @mesiengn the
contam nants aty least-Pad Ofq1Wh are st h i I in the

hydr ocar bonace use phaseg. ﬁj@méj\}\gpqe%'t rI&/altés ?jlg%r%etnﬁhgt% ?g}(%%géﬁgg c%an renove
t he cont am nantesspstunchathixchs ulsstlamuial undeed dded neressione cdnold tiisoisser ved
when using the _pr t i i n .she e)..l f r..conversion step. The
voi d cont ent ofal?ltcﬁg%s%o ?%%&%%ﬂen%tl%hsgg%nﬁtger}Fgé%%"% 5¢ %ﬁé \%lldd vol une
bet weeRd5t he solpirdduantt icdtesirRat.etdwavepor éhe mildenttheasolaldopaet iacl es are
not takeninto . e void.content is based on.total volune solid
adsor bent parti%gfn ;g?]gqr?d-;’%o e&ﬁgrﬁé&m@gﬁsteﬁésé%gﬁrﬁgcIt«?S rﬁﬁé’f\%éf’gm St he
guard bed has a&xaoipd egontferithz0afllatl laegdt iS5e thglluen zroree theekidnakng: at

| east 600. Thelé%%erbel ie it d%oends on trvlve qesi red strength of the

sol i dadsor bent particl eé‘.leSL?é’ﬁe)ﬂ e \?&i d content can be atnost 98% nore
specifically at nmShed@Eidamsispesid icoalley iahtmystbe8@RrriedVoutlBy0als( 11
PCT/ EPOQ1/ 1~992 .___Many |id adsorbents agre suitable faor. use in

t hepr eg nt i nvgﬁf)lg’dﬂl.g |at1rh§§1r N P TEREE Cs GREPRYLSY hrtleacoolesy
‘preferred thantolehefeadtion ew@urddain keaet i thd @uWRte ke @RgaMC of

hydr operoxides. It isbpreferred that the solid adsorbent does not react to
asubstantial dé§fedSRHItH The or gani ¢ hydroper oxi de. Therefore, the adsorbent
is preferably an i mektdeel ittheMied iRl @ralhy ORGRbpERLR isRl, i dswghasen from
t he groupconsisting of_ silica, silica gel, %I ass, alumi na, norelOespecially
al pha- al umi na, TRR%c PfacitapdgargsayFagnthe formesl dnrdigetheo ogdceddsd any

resi dugb react ioyi To&kg‘&ntih: Y ARIHLC INEHARGHOXIER WH &hdde a3l ?Qe@egﬁt
have, it ispreferred that the solid adsorbéent has a | ow surfacelbarea.
Preferably, the surface area is less than 50 nR2/ g, nore preferably | ess than
20. 2/ g, nost preferably | essthan 15 n2/g. The solid adsorbent can have any
shape as long as thevoid content is obtained. The adsorbents used in

t he20present invention can be shaped by extrusion. Further, ithas been
found that extrudates shaped as hollow cylinderparticles give good results.
In a preferred enbodi nent,the shapes of the solid adsorbent is such that it

1 oN—- "



CLAI MS 1. Process for preparing organic hydroperoxide having areduced
content of contam nants, which process conprises:(a) oxidation of an

organi c cgy % o obtain reactionproduct cont ai ni ng an o¥EFP0%/14992
hydroperOX| d % contacting at | east part of the organic

hydr oper oxi decont ai ni ng reacti on product wth a basic aqueoussol ution, (c)
separating the ivydsmeht banaeeoss phases dosdai foungdrigeat ce dyyels icelrpxite from
t he aqueous phase, 10(d shing at least part of the

separ at edhydroc%’?%%‘?‘é%%o% PhISE € dttH %i%’o??ja?ﬁ PRI IR rBki e and(e)
contacting at |easthartsofot hendysitaoa dangeespisphases €M Al dd g Q5LaNi C
hydr oper oxi de w t h a guard bed15corrpr| SI ng solid adsorbent having a voi d

“content of fromboth% BBROHYRTb ANt el see AreHR Wi FRE tNUH: AT, in

whi ch process theef falhsn€OMPOUNGh E Scih@ dyd Peydt Bon REAS@SKS: according to
claim 2, which process further20conprises:(f) contacting at |east part of

the hydr ocar borfaRRERishHAG eO LS EF b Y RRJert kdhyd o et 03 TS GBTIEHEY i nst ep

(e) with an ol efd €004 2iRbPY $5am Bid P sarhonands cad alysdn ter optain
al kyl aryl hydroxide and an25o0xi r ane conpound, (g) separating at |east part

of the oxirane edhpbud@str obet heved Kgy fawtrhmda‘@&mw 4 it gt -accor di ng
to any one of 0B t M% i iC
aqueous30sol ut ::Iltl)n conltlal %}e:’gcéret a g(%inﬁr}gu%g% £q@%§%?%§§%€éﬂ% 1% n?e%

PCT/ EPLO1/ | - 49' $21 6. w#p oclessraed ot @i iyt tadadsy rtmeabfl@rhw std the 4, in

which process the ﬂf&’lhg&% | 5.2yl %g%%erp][ é@ff&gpglg% %ene and/ or

cumene. 6. Proc&si accor o any on 1 ch the
solid adsor bentAl‘sh@n@hothaDammttlcﬁtS co:mm&rcfa@mm heay rioel plexaresd std rigy of
ilica, sili I I d ls. 7.
P ocess accor di e FE Ery  BRCDIoBrATTE S LerE T T uilt ch T ST 191 the
guard bed have *aheyoarﬁlo@mt@ﬂtamam & SE oD bynyotaweri. a
. A3a. A_A3. A3. A3ns . A se. AY. AY% Al
|-, 145¥2wx! ) * N| }xsnﬁﬂ epesh c%%%ﬁ‘ c’é*]%{é]%‘bﬁ FF T T2 Th) T AR ca] ca]
ca] ca] ca] ca] ca] cayeat cah cab ca&;@@&;paipﬁ]wi@@cll:ér afdt dectéd HidkpPaHe Jmetal
Q | vagl gb] X] ca] ca] ca] ca] ca] calU] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] cafeafeal caf crht ceagearied hydreezrbonaceqys ophaERas! &' &( &) &0&

1& & containing organic hydroperoxide obtained in ste
&l &X&" &né&&&} xsmhb] X] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca] ca] cal caJca p]ca] ca] caj ca
] ca ca] ca] cal caTkea)ralieh) vl Laped bhY kg Riese wRaRItLE - Zopm;of 'm

; BBBBBYHgHNHHHHL L & | Xﬂ:ﬁé | B BES S THP] 2 d &@A&@] L& £8) cad Al Lal £l ca ¢
a] ca] cfa]cal]ca]c 1]: ca%ca] ca] cal] ca] ca] ca] cal] ca] ca] ca] ca] ca]Jca
[JgJ|J&U____444au1 or processes 1in Wthh the basic aqueous

 BBBBEYHgH LY 301 I oheoyntil ] ool ool el £ cof calal et en cal cal ¢

a] ca] c”a] cal] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] cal] ca] ca] ca] cal ca] calYZ* Bf E
$109%& ()-# J$109& (Jn#Bhe process of the present invention, the organic

hydroperoxide containing reaction product is contacted

25 with a basic aqueous solution, more specifically a basic
aqueous solution containing metal compounds. Although the
metal compounds will frequently be metal salts, further
metal compounds can be present as well. Suitable salts
for use in the basic aqueous solution include alkali and

30 alkaline earth metal salts. Preferably, alkali metal
hydroxides, alkali metal carbonates and/or alkali metal
hydrogen carbonates are used. Examples of these compounds

are NaOH, KOH, NasCO3, KpCO3, NaHCO3 and KHCO3. In view




&109& ()-MLOY&' ()- 109% ()- 109& () BAYN ~ B+109%& () - 0$10%VE () -
AO$10‘V@& ()-y NSLOUR ()-#$109& ()-# KSL00& ()-#s LcB MI(10%<& ()-g

9(10% : 80 /«%zﬁ o8 ()-g 10%& ()- 101010&Y: s10%& () - L() ,wﬂﬁ(,qng
MYm( 10%<< ‘?I ? LY 10%<<& ()- " Ym{1098&-()- " h@ s$10%<& () -y
@s$10% ()-y OROB! Ym(10%<& ()- "(Ym(10%<& ()- "1 (!Ym( 10%<& () -

"(Ym(10%<<& () of" lehleYr( 2@¥y<&v@lilabilith,GiH VsWoirRFBEYEA( L¥N138%s&H() -
"Y( 10%<<& () - /Q \ 10%«&' - "Ynm{(10%<& ()- "I (WX

In commercial applications, at least part of the
basic aqueous solution will usually be used again. Due to
5 the presence of contaminants from previous washings, the
basic aqueous solution used in step (b) in commercial
applications can contain a wide range of compounds.
The speed by which the equilibrium is obtained in
which the desired amount of contaminants is present in
10 the aqueous phase, can be increased in the ways known to
someone skilled in the art. Therefore, process step (b)
is preferably carried out at elevated temperature and/or
during intense mixing of the organic hydroperoxide
containing reaction product and the basic aqueous
15 solution. Such intense mixing can be done in any way
known in the art. The exact conditions under which
step (b) is carried out, strongly depends on the further
circumstances.
After step (b), the hydrocarbonaceous phase is
20 separated from the aqueous phase in step (c). A preferred
method comprises allowing the hydrocarbonaceous phase and
agueous phase to settle, and subsequently removing part
of all of one of the phases. Not all of the product
obtained in step (b) needs to be subjected to step (c).
25 However, preferably all product of step (b) is subjected
to step (c).
In step (d), at least part of the separated
hydrocarbonaceous phase obtained in step (c) is washed.
Washing of the separated hydrocarbonaceous phase can be
30 carried out in any way known to someone skilled in the
art. The washing liquid is preferably water. However, the
washing liquid can contain a wide range of further
compounds as at least part of the water can have been

used before either in the present process or in another
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into account. The void content is based on total volume
of solid adsorbent particles and volume between these
particles. Preferably, the guard bed has a void content

30 of at least 55% volume, more preferably at least 60%. The
upper limit depends on the desired strength of the solid
adsorbent particles. Usually, the void content can be at
most 98%, more specifically at most 90%, most

specifically at most 80%.
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(10@@“(9&T()-,( F In optional process step (£), at least part of the

hydrocarbonaceous phase containing organic hydroperoxide
obtained in step (e) is contacted with an olefin
containing from 3 to 10 carbon atoms and catalyst to

5 obtain alkyl aryl hydroxide and oxirane compound. A
catalyst which can suitably used in such process
comprises titanium on silica and/or silicate. A preferred
catalyst is described in EP-2A-345856. The reaction
generally proceeds at moderate temperatures and

10 pressures, in particular at temperatures in the range of
from 0 to 200 °C, preferably in the range from 25 to
200 °C. The precise pressure is not critical as long as
it suffices to maintain the reaction mixture in a liquid
condition. Atmospheric pressure may be satisfactory. In

15 general, pressures can be in the range of from 1 to

100 x 105 N/m2.

At the conclusion of the epoxidation reaction, the
liguid mixture comprising the desired products is
separated from the catalyst. The oxirane compound can

20 then be separated from the reaction product containing
alkyl aryl hydroxide in any way known to be suitable to
someone skilled in the art. The liquid reaction product
may be worked up by fractional distillation, selective
extraction and/or filtration. The solvent, the catalyst

25 and any unreacted olefin or alkyl aryl hydroperoxide may
be recycled or can be used in another process.

The alkyl aryl hydroxide obtained in the process can
be dehydrated in the presence of a catalyst. Processes
which can be used for this step have been described in

30 WO 99/42425 and WO 99/42426. However, any suitable
process known to someone skilled can in principle be

used.
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1. Process for preparing organic hydroperoxide having a
reduced content of contaminants, which process comprises:
(a) oxidation of an organic compound to obtain reaction
product containing an organic hydroperoxide,

5 (b) contacting at least part of the organic hydroperoxide
containing reaction product with a basic aqueous
solution,

(c) separating the hydrocarbonaceous phase containing
organic hydroperoxide from the aqueous phase,

10 (d) washing at least part of the separated
hydrocarbonaceous phase containing organic hydroperoxide,
and
(e) contacting at least part of the hydrocarbonaceous
phase containing organic hydroperoxide with a guard bed

15 comprising solid adsorbent having a void content of from
50% to 98% by volume.

2. Process according to claim 1, in which process the
organic compound is an alkyl aryl.
3. Process according to claim 2, which process further

20 comprises:

(f) contacting at least part of the hydrocarbonaceous
phase containing organic hydroperoxide obtained in
step (e) with an olefin containing from 3 to 10 carbon
and catalyst to obtain alkyl aryl hydroxide and an

25 oxirane compound,

(g) separating at least part of the oxirane compounds
from the alkyl aryl hydroxide.

4. Process according to any one of claims 1 to 3, in
which the basic agqueous solution is a basic aqueous

30 solution containing metal compounds.
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7. Process according to any one of claims 1 to 6, in
which the solids in the guard bed have a void content of
10 from 55% to 20% by volume.



