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A process for the preparation of an olefin oxide Field
of the invention The present invention relates to a

W@ 0Bi18R308IS process for the preparati on of an PCEEPI008/054973

oxi de conprising a stage (a) wherein an olefin is

reacted wth a hydroperoxide in the presence of a

catal yst, preferably a zeolite catalyst. Still nore
6r%9@?§ﬂ)ﬁ°y the preparatinn efan elefingxideed out in the

presence of a suitable solvent or solvent m xture.
ﬁé\dsoﬁﬁ@ﬁl.@er(t% of the continuous process conprises at

east one a stage (i) wherein ( 1) the reaction is
carried out in at |l east 3 reactors R1, R2, ... Rn
dbameeteat invantjpar @latéselo, a wbrdinebus pachss foadtieopreperatian 0§ an olefin

E»tlge cahplidisg aas@éjgé"{é? lePeit BR &éf%n|g4590t&@Mh ¥sh dré’@éﬂo%&e in the
st o180 S PLRLTAL L ey ot Aoy 9regra%l¥£ﬂﬂs reaction

i§i caenredp@itiin therpresanse dii |a|amgabjarsovemtg)rwtvenhmlxﬁteaﬁm@ﬁtage (a) of
fie doﬂﬂtﬁlou@'bﬁoc‘éfss E&@p @es'a@&%‘st ond z@@féb@@?wﬁer:bm :

er.a ene g at a \ S . )
(e Dyt ety B8 00 TR KISRETS Sl n s
2 relgbtwreseip erah reactor soetasi tha Catae/)st amd Vherginpthe ptandard catalyst
ti mejoahes ata hiwas readtdraRela@sSndt nd¥p efidxt + 61 dilodn the average stan-

oper .1 ) the average catal yst |oad LA
i s %'%dﬁér?%%%td ‘rom (0.8 - 1.2) LSA

th
4t a?&@'i‘y INET pﬁ'”b'f” té“%FjWé"rg ?%5’&90?“" the \; v@%"ii?rh %tt‘l"eaﬁt Sﬂﬁé?f the at
of (@®ast 3 réadYrsLi8|, RS .belRmip diteof siparalian dorceggahgrating teedcatalyst

of t Bfe%eﬁﬁﬁ‘?ﬁ@ét Ieé@t o%)a réé@o@é’@)ﬁﬁé%ﬂea’si@%é@t&g reﬁfﬁalh‘i?rfiéﬁeratlon

Der Abbistai b S, 56 2t (e8! Tisaiior SR Snathtie agh phasp B tht
from(@Ae carabyasagd @%tellysiflowabh isgh then@noe hefrom ¢a8t-drd) LSA;
Backgs.oynd tied chtfysi 048Nt boh ghven mélémdsrqgsmmhﬁ{neqathge of (0.5 - 1.5)
processes 0se.activity

dur g the 15 5o SRl Sl hag S ST

obt ai(héd. danertalypyload hefat @aﬁwr}ﬁs@fsth%@aﬁt@rso@ewates more than
regener at e 5 #sfrén tesadragd standedchalysbioad heArseddd giffsrent from
contal ni N9 deERLab Pl SRALPRG G DFabaken out of

oper ati on. erefore, several publications are

concerned wth improvenent of these processes. WO

01/ 72729 and US 6, 727,371 B2 di scl ose a conti nuous
BhAGRS I Rlthd Re&lHIoRI an © r gani ¢ conpound with
nydroperoxide in the presence of a catalyst, wherein

the reaction is carried out in a reactor assenbly
bongpnerousghamidab agicessas eatalystorase csad edtielt Idoge mstivty during the
bl%lcessQS}ﬁj Kh%rdfdﬂ@ I6RSCiSIES afAdbthifed. ack@rreréuyt tHeke @BENALY Ve to be

Fel?;ﬁ% aPeVg A orrre?fﬂ? [t}f r%%:ct% oP{hteeg%tgr%tq% %?‘nﬁq%ﬁ%rc%%ﬁys‘i Hgs/have to

reac
b rigkaiuBiis ob peR/@EeN- B@rqerezme%:@ueb@t'ens @retcegcarped with im-

prove@sst df dieselp@o@ssés.nuous preparati on of a chem cal
conmpound, in which a specially designed shell-and-tube

r tor_is used | D | east one reactor used for_ the

B BAP T4 S AN DS 12 8B Ba RFOSeI OGBS RiEE ST ORgFgting an or-
gardac tonpowwinwidthyatlopatoxide ml the lprésenad sba datslysip swbdrein the reaction
is carried out in a reactor assembly comprising at least two reactors connected in paral-

lel. One of the reactors can be taken out of operation to allow for regeneration of the

catalyst whereas the other reactor is still operated to allow for a continuous process.

DE 10 2004 003 003.0 relates to a process for the continuous preparation of a chemi-
cal compound, in which a specially designed shell-and-tube reactor is used in at least
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WO 02/ 085873 di scl oses a process for the catalytic
epoxi dation of olefins with hydrogen peroxide in a

w@oousi1Basesis fl ow reacti on system wherein the PEBEP2008054973

m xture i s passed thr ough a fixed catal yst bed in

BRRELR VOB T R0ITBAS, B IR BRE 8T8 87y 5 Abre reactors
ﬁ@u@pteénn pméelu%@S@fj'Sﬂ%e%r nmore reactors connected in
parallel is also disclosed. WD 02/085874 relates to a
W@%@ﬁ)%é% d&@l%s%aé %‘ré’c‘eb& fcﬁﬁﬁé 'ch%é}t.Q%g%dé’t\o%fdfrb?ef%tvhth hydro-

e 1rn ctlon

er oxi
cE’ﬁ“g%E’f‘? e &SH%E’P%J oM gYstemaWhews the Fiastien gixture is
patssedrtmresgh)a fixed patelgbt tmd in l@wﬂl -flé@p2EBioA Modecd ralt tbg réastion heat

% é«‘t%‘és‘t BHRl‘éﬁ’y RINSRE 3 UFRG tﬂé@oﬁé’é’éf fetrbaition! TR 6d BStwo or more
%9 a het rgenreag%sl,s cat a&& for pr onoting the

53&9 %8%”(% &2 6¢ Gt @activation of the

cat al yst has been consi derably reduced. The use of two

WO 0R/0B58 RARIAES t&@'ﬂ)r&%@é et the Cﬁﬁgﬂib lepbxibigtical &‘Q)Ieflns with hydro-

Sér? g{ar%§%g g %uﬁﬁph%ge %ctlgﬁ]?rh}ﬁre%h 4h0 3§e C(?A Fed if s8veral reac-

ion- 6f OXI T and
%W@@db'ys?ré%&ﬁ"bﬁa@ﬁdan ol ef| n such as propyl ene
with an organi c hydro peroxide using a solid contact

E?t 1ah(y§§59 M%Igfeg b gecohﬁrﬂfotug rpréc%sg kRS gpb{l&agloﬁ o?%fe'ﬂﬁ? using a

separat e , eac con
B%Sﬂ%ﬁ??%ﬁ%&’%ﬁ%ﬁtfomw Hﬁ§é’pe¥'d?té§§cr€g‘ft§’”c¥¥ﬁﬁr€€¥ Qeaqt'ﬁ{at'on of
trer cdtalgst has bedn dorsidensigyl rehoedr ah@gjsecof W80 Xqroh@re3@actors con-
REQBY |rEfRalled isCARY§ELISSEHt © pPropyl ene oxide in a highly

eff 1 cient |iquid phase process wherein tenperature

and pressure are both increased over the course of the

g ez oand WhiSeHH 0, 3 3pietate foadb repcton mdd et redcdsa fer the production of

6QRineioMpoURBEiBy @daclPe bRbih @Mbfin Bagh @8tpRbpisdneUsigHlah Srganic hydro-
Fgrto%dgqg %oé@?l?oa&?r!t%(ﬁtca%&? v@\’?’eré httﬁlgl %ﬁ&o%'é dR/ia(Jed |ﬁto ! series of

tanra-o
BRBATRIE Z0pe%i ehF98A castafyrg égﬁ’éﬁ %éP'{Eﬁ(PB@"Qﬂ“OBﬁaE\‘}@énﬂ@ use of
Fepdtopp esrmectie.in Yaateltiheotdisiased. yi el d of propyl ene
OXI de can no | onger be maintained, the catalyst |s
aced or rated. US 5, 849 937 di scl oses
6‘P r?'ﬁgé‘bg&ﬁ §??eé /e l§Sopyeried ptPLW%‘M?Ef%? ‘E??de in a highly effi-
cieatliquid pleEsegebegssadehneio derhpémiung aad fressdrebad both mcreased over

et (%u?&EGfgtﬂH%pSﬂﬁéﬁdfﬁVvhﬁing p?e?ertabty%nau&ed # !a'c%ﬁtmuﬁl@ mode of
SS

PESALTT The i o of Rekuiarelns e AL T o YpBum siicalie or

§t@e@r@s8ﬂ@ pgaesexidizing @gght isadr astévei @xygen speeies guch as hydrogen

peDsiEk orian ¢rganit a9¢romérbhidtb.hwrubﬁtﬂ@e§ aggRA0)s d @R palpyRheloRide can
0 . | or

AR Bl N e Blssas R Ef bRt at vt 11

an individual reactor vessel falls to an undesirably

Ueve,B43,8387 disaibskes eaotetin epemelationi rotedsausirgud phirale bl feaetor ves-

and @acﬁ%h%‘r‘rﬁﬁ?ﬁ%x&?ﬁ&& Bf a en%?t:at @étQI;yQt%ucﬁ%%hthﬂa on-silica.

enerated catal yst | n uce acenent
ﬁg(ggqag;or\ygg arr‘?a‘gyi’””?ﬂe Ih %Efrﬁét"Y*\?é Frté‘?ﬂ”% CaPRgRd of olefin
pndeessiivebexyghe sbecies isqrassé thrasgh saidieerias ofgsa@or vassels in con-
&Rt dith end ﬁ@terd@@ﬁe&?&%ﬁi’élﬁst tb Becdrﬁ&ré,ﬁtcbﬁ@érslaﬁbf ﬁHer &Eﬂrbﬁ) the cor-

GIPPOTRG Raile e R pa T o RR ATV HEPrClapdDalsBoRhnysssp! s o
geysessirablyHew level, spidrreactpoyessebif idenedt ohsgrdicalandla feplacement

Reictodivess1 S@ftaining fresh or regenerated catalyst introduced. The replacement
reactor vessel may, in alternative embodiments of the process, be the first or the last
reactor vessel in said series. For example, the feedstream may first be contacted with
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Since the deactivation of the catalyst is believed to
be a continuous process, the processes as disclosed in

wo b@sassbe of the art still have | osses in yi ebdr/ab20béres4973

desired reaction product over the reaction tinme. It is

athe? l?Ijlee to's’y gct%z Iﬂl% L& ac%e cﬁé’rg ?Qta!)(g X'tfge S(,?r s of reactor
novel grocess € prepara |n OXI

viggsels- ifae amgfﬁea@t@@@nmmtﬁd neasaltel 'Str@tfjﬁéloé%r al |

yield in reaction product conpared with

n@&%@&eééﬁ@a@n of@ﬁ@ggtﬁ is b§mrt¥ bgf &l?w%nb&)éeﬂt)b@s% the proc-
i P

present invention r contlnuous
%ﬁest%éj'%‘%ﬁﬁﬂ%’ﬂ“ﬁ&tﬁ%f’f PG 36ﬁ %‘?' hﬁV%Lasa%S B R Pt ﬁ&eﬂred reaction
ptodget qva) theapactieaditieng an ol efin with a hydroperoxi de
in the presence of a catalyst to obtain a mxture (M)

0 in n oxi.de ein e
ﬁljsng éj{actg/re ErteP%rH' \{egggn Eq 8r0\\;\ﬁ&a ngﬁ%{o?e%sm%r t%e)oreparatlon
phen olediotaxiie Whick ég pileantageous withtreprept to Brer evrralbyigldrn reaction
BrodBé: comparddwiipstaRcéfafe-bf ppsdedbed. €l , wherei n each
reactor contains the catal yst and wherein the standard
catal yst load LS of a given reactor deviates not nore
than 5 %fromthe average stan dard catal yst | oad
E&AMAr2df tht ietigH ven point in time during carrying
out the reacti on at |l east one of the at |east 3
reactors R 1 Rn is out of ogeratlon for
F B eFfseat E”M@”ttoﬁe’ e@é%saﬁoy%f?orﬁwégﬂé%f’rqcﬁ § 1o dheypreparadipn Ghan olefin
pede tampging hatagat(a) east 2 reactors remain in

ePer AdBRg ah Deftwiti %y@r%b@rtoxidﬁ ik 'tﬁ'@pre%&?ceaéf d %ﬁﬁ/stzto obtain a
react or.s | erated so that (3 )t

aver 358 ur@a(% g?’pf'%?;\%lo@;” PE%n the range of f 'rom (0 8
wherek) silasﬂ(a)(@rwylswet le2st ohg seadtiomgtape ¢ wherginiani)
r(ﬁ)aC'tHHreb&ldM it Bhmict et hangRso8 rddtds R11R2) .. LRn cbrinected in paral-

?g' g er&éfé;é ﬁ‘r%ﬁ?c?rt %ln{eﬁﬁs tlng %g}agjst %P& \‘?/hér%fhcﬁn% s’tandard catalyst

reac Q?tdsL%@Vf‘ atVé§ reAnt@r deNigtes motopare dhan he é\f@nhﬁ@ average stan-
st andardCbaIaiysillgathSﬁqad LSA and is different fromthe

?%t a Ysh éggﬁl p8|nt ﬁﬁ?fﬂ? thﬁ rﬁfrtbeE)utrtﬁ@?e&ﬁlé @rifs@'oﬁe of the at

at a reac or IS
armu%asbg3 By ?ré hox%: deaﬁ? & petofgRerdiea P 'éﬁgﬁf‘?/@f'”%mf catalyst
per paaseni lnttlms bhlesstramaceastor sotbatetieash2 reqcdord agrdain in operation;

Q@)t a'ayﬁﬁscéquln tfeOthe it Qﬂa‘éﬁi‘refa%ﬁ)% ﬁrodeﬁathh%ré%eﬂbﬁaéa:so that
por s it 4t Ar€oRe bR eBhPA IR 4l tonde BLYARAF 2 Ton

resul(82)i n théreataiyst leaehlydled given readen is vothindthepasee 06(0.5 - 1.5)
hydr oper oxilgg 1 SWeaigah8 stah@aveEage Isiandas baerkal yst

| oad k3 i Sthé @TR&Q&Q& Ltc!?%hﬁet gﬂ%’g gfutﬁgé e\ééttodg @\ﬁﬁ&tegﬂore than

all reacto
the aver agé %a{‘tféq”'?éfﬂe Apaaoq sandard C@iaiyé%'oﬁél'ﬁﬁ qrq ig piffgrent from
i s the sumtod catblysidasdiblyedchlod dsotér reetomrseact ors in

%@feﬂ{ fhgrba%tlys'{ maﬁ LP&H v ok ftR isthy nflsgh Nodn 8 MBS oxide fed
per kllogram catgyst and per hour into this reactor;

wherein the standard catalyst load LS of a given reactor is the catalyst load which, if
constantly applied for a given reaction period T to this reactor containing the catalyst,
results in the maximum yield of olefin oxide based on hydroperoxide;

wherein the average standard catalyst load LSA is the sum of the standard catalyst
loads of all reactors R1, R2, ... Rn divided by n;
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Det ai | ed description of the invention According to the
process of the present invention, stage (i) is carried

woundosiies3ag | east 3 reactors R 1, R2, ... Rn WhPCIYERZ008/054973

connected in parallel. The 4ern1 ‘connected in paral -

gﬁ(é Wh%?’enliJ eda\llé} &cgta Lbﬁr g! g %rc’en onﬂr\a ﬂfafs%g sum of the
rlse SUI a ang Ror QitStT iUt ng

é@taWéH@@d%?féh? é%’f{‘?tcéfﬁ reeRaraiipn th'ﬁﬂoptﬁktj inclae Fthd@déwat@% number of

{hepe tenctdre. reactors R1, R2, ... Rn by dividing this

feed streaminto n substreams and by introduc ing each

substreaminto an individual reactor. As far as the

reactors used in stage (i) of the present invention

Bewiled desriptich ofgbe@wenlidny no i mtati ons exist. The

epoxi dation reaction is carried out in the presence of

cat.al yst, sui table for cat t he reacti.on .
RRETOaE? I PioRET T B arGpar B PR swbr &) Fnartohed! et least
gpetors Rd, Rést.r Rowhighsarezoohécted maparbedt Eeateem "connected in paral-
Féll"eési‘[lé&ﬂm BROLAted ralafs @San SpkaraR, sed U ShAtH toRprises suitable

ﬁ}elér% o S(ﬁ gtl‘l&ﬂ n%satn?elétr}%eofle Frgar%qgrb%el.?gg&gce?qgt% stage (i) to the

St ur

5&9@@@8& R?es ey byrgiyiding feSﬁi @Ee%mntmn@bﬁ@@arﬁ%em gy introduc-
infgi ezloh 3ulesticahmiath aH iadisidasledactsiygen bridges. An
overvi ew of the known structur es may be found, for
exam M Meier, H d son and Ch.
B89N %ctﬁerf ea@*%ﬁl‘%d ot Stze%l('l) pEthernresan #refemb%re concerned, gener-
Bllysmoviireitgtiobs bBxietdi t i on, Anst erdam 2001 . Zeolites in
which no alumniumis present and in which part of the

(1 in.the silicate s re ced ti.tanium
The pprdgton Eacpt i oS Uti BB e SrdrRon eyl B i batalyz-
ing the teastiorapf tha essinivéihi thg hgdropgroxide. Wihileitere areofo spesific restric-
brls, L¥oiRe caﬁ@/smlpﬁé@rrwy&cﬂlfesrmﬁpéé Is'holWAe BlyafaRine aluminosili-

ISR TL0RY 8l s RRE Cand Mol SRyt AREcARaiing icopores. The

Fom
Rreiverk af suchzeofitgs ﬂ%@@d@@ﬁﬁl%g4 a%NQ@WHPh@F%N@*ﬂhSare joined via
sharbd agydgnusridgiestnAn avareiewi afiiie kndwn strumtyres azgl de found, for exam-

P‘ eCHaN: V9 R’/ieﬁér“[E]eH g@%pﬁﬁh&‘@h B?érﬂﬂ:h@? a&ﬁ%‘%‘ dr ZABRY @tr%cf&fre Types”,

Uori ne. te catalysts, east a portion
Biseyige o ediiignummsierdam ZE)QE lite can be repl aced by

vanadi um zirconium chrom um or niobiumor a mxture

zéomav,omqnh.&phe aluAehiaRfis pTég%nfraﬂm@rn WIREH Ba@for tHetgnwm the silicate
| O 1 U

he
B3t R Yarfb b R D & e e e it zoti@S, in par-
i¢ulrdhesenhaving @ eryster sinidivre on d1eokFhivebi and pessiémenyd efypreparing
thent be devaased, Ferax@nile, in EPt®311 483 A2 or EF ¢ 206 978 A1. Apart from

gﬁ&ln %r?dstltahﬂnf%ﬁ&k/ﬁgt%[alst gﬁ?%nﬂgy%}g%ﬁse%%ﬂo%alr elements such as

pluBHY NN FiIreondM afie, tﬂ@@;c?qt@gd ”'Of‘glr %ﬂ'&ﬂblﬂ@rm?ﬂ'umboron or small
B0 bHt2 28 fludciieOIn3hd ke OIBS cd’tﬁlysEPatOeélélE: g rtonfofhe tianiak 6F the zeo-

gt%Q:a%QQ} ré?l"al:&(% B? gg%mg gnlmnt urﬁ%‘?ln'i&b'ﬁﬁn B?g'nlﬂgture of two

via a t|c
RC PP theradtafits mﬁ'a,!sa%ttoewﬁ't%wﬂé\ngérveaa%um b tsoplm, ciromium or
viobiuat toothebsuma of silicdre andhftiteenitenl agtifRy veeadion and/cilraonium and/or

S8t n@BHnibbivm 1digbh&aIy ame Alngallon®ba b bianat es
or crystalline and anorphous Ti phases. Specific

nention may be nade of titanium, germniunm,
fsaniumizgplites.vianeatiicuhar thesa baving a crystal structure ‘of the MFI type, and

possible ways of preparing them are described, for example, in WO 98/55228,
EP 0 311983 A2, EP 0 405 978 A1, or EP 0 200 260 A2.
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m um, niobium, zirconiumcontaining zeolites having
a pentasil zeolite structure, in particular the types

wobkish3zasn be assigned X-ray-crystall ographi cabCyEP0S/054973

the structures ABW ACO AH, AEL, AEN, AET, AFG AFI,

Agkn%othaﬁ$%nu@$geolﬁ%ha% heﬁé stﬁ%reﬁﬁwb é&%\tlfi’o‘g%a a par-
tigutar eray diffeciionpeiternrRd atsavia eAsflicepbration|banddr thedafsared (IR)
fedfon SiHhbouEl9eD cCNandCids dBAKE, frddDRIkaDintatal Dfdnat&O0k ciyEllline and
T I, ERI, ESV, ETR EUQO FAU, FER, FRA,
éégfphg?ﬁ'%?s%\l, GO, HEU, IFR ISV, ITE, ITH ITW
IVR, WY JBW KFI, LAU, LEV, LIO LGS, LOvV, LTA, LTL,
BE@J}lfld\/ﬁd@phMayl\@I mad&lof titsRRM-MgERmankim-, ASiuvONandDRN-, chro-
, MidbiurMl Nircdfidm- Mfélmﬁé’%ohﬂ#ﬁhaﬁ%} il i‘e@ﬂse structure, in
llo h|

PiETE RS

I'—’X AFY

A5Y, ASTF, AFSﬁ'IAP%Tﬁ‘STTéﬁV AN, ATN, Aﬁ%at\mehv uwvo u@ﬁ

BEA, BETL BIK/BLG\BRH, BRE, CAMSVCABECDPONEN], OGE], CESECHAICHI, CLO

Z@Nl ] DG DDR XBED SHFICHOHEDON, HAB EDI, BMTEEPRI ERNEESVY, ETR,
V%‘A“Eﬁtﬁéﬁ‘ &tc‘él‘éctéme%lvlé: éhebd@rﬁE R |3§% TH, ITW,

WWW%WW&% {EQ L delioV ot TL LT AZ, ME,
MEr#cME'\PaM%RfMF' &S, IMPN MO/ %%%é\/'li'f VRN, MATeMTV6 MWW, NAB,
NATt NEES, INCHhi Mm@c@mmmg%b@scv eRARNPAH, RHY R@N, RHO, RON,
R, | R dRAE ERTROS® ThaRWRY Rinre, AN 4B.5015AFSMAlY, ZBE, SBS, SBT,
§T=EU§I=W§FGF§IEHt BENPLEDOSEST, §(fFDt §§Ypée?§e§ﬁ'l ISPERERORHO. TON,

RRF DEFDAF 0z F ot yET LR b S5, Wiy v 0 0 ana 20N,
anqd alseunixed sragunemer dve @& maie of t%??%@r‘“%‘ﬂ@?@ gftcdurps Further-
gioves riitawoicbntaaingyz¢ditesHeavifig- tbe it @i4n iSSF -24 dlTiM-¢, UTD-1, CIT-1 or

cat-8lsystSiraMiieCHis@lcon v kdr Yuse ah ahé pebdeds @8 thelfavdntion. Further
tlt-g%u?n conlatnimic ze@lﬂg s @hRA, rﬁ% Eg%éntt@ﬁ 2% g @h&ﬂWéM 48 or

MJ rels rmrpousvvlt {a- 78001 te,

Z Teference is given to using zeollte

cat al ysts of the TS-1 structure and the Ti- MW

Sor thetpurpsed bethallresnt imviehton, pWeﬁereEt@rs@vefmlb Ustrigt Erdevlites hav-

ﬁ]' IalnCI@':I' §t|%ctt1rér he el @}rMcctEr% aﬁ h&eers?rﬁgtﬁfbbéryablt A VRW struc-

mze cat a nor e

b el pisfecengef @gvevgpwman'hto mlwﬁw& Eollerijgsts which
elqagenpeailyaefepredﬂteas BS-1gr' a8’ eB55-33 sandi als Sipteetites )hagisg a frame-
%%%M'l@&h@@ﬁbwwnﬁq{et%m &very rtﬁ!&?a‘?epr@ﬁarence |s given to

t
e 2651s FahGordue 87 atagcétisaargﬁéne HEFRE e e Sbbrovia-
hervi Ty St&rﬂﬁf@xhﬁ@ﬁlu@ sigcalitengt h of from1 to 10, nore
preferably of from1l to 7 and still nore preferably of

ﬁ'ﬁg Ig%f% gs II@E}%&EQI&% |t%F1|HﬂI zJoll%naa\Q?I%stg 8n$’stan\F>Fe prefera-
g'ty the &ﬁﬁadys!*:? p2ving Aar! Ph ToMAY SItFGCﬁUﬁa cqaéé%eee’f‘ﬁlé’y%laﬁ powder as
deansiet yasomictdsphencs| aglsttaped ibodiek @aviegdoosxamdle,itlse shape of pellets,
g@@g@fs éIQ &%rtssl ét | r@%“ﬁoHeg&)trﬁ% Mot &b %/&t@ggtre xtrudates such as
Bf R e Bt bR gl tmf@a@a@r et Or fom 1 t0 7
enpbidymdreaueterably offrano 1tthe mpmesrha dlann&iﬂtofcﬁnonmn dh 5i more pref-
BraBAUSEFOrR Y. S td & lant UsBEaEIYHEIISHNSF @Sm 6.8Mto XA, In order to in-
crease the bulk density of the extrudates in the reactor, it is preferred to cut the extru-
dates with a stream essentially consisting of an inert gas.



10

15

20

25

30

35

40

pl e m crospheres fornmed according to EP 0 200 260 A2,
and then formng said mcro spheres to obtain shaped

whoaisasssopr ef erably extrudates as described abB@EEP2008/054973

u5| ng e.g., at least one saitable binder in a
I | t S
glR % ??&?Fr?% r%%?&e%eeﬁ? Iﬁ/grg?ﬁgnw{/w a%lg'gt?sr érggloyed accord-
ftP H&jprsgwém@méorewbwby%§r0§§0%dabxaﬂ5$§iorrp@9tmIéIIOééheres for exam-
pleahierosphéreb éarfied Hecwidingo P 0 12O060tA2) dati @serafoeming said micro-

éé ?@%ﬂbﬁW@dyﬁéd?@sj l@f%@i:até; gy gxtﬁﬁ}a@és' deQér?feﬂr%#)l\% using,

material, prefera
§19I |%&?Sm@?%§beﬁé@§fﬂl #HuitegleRmaetHor e pr eferred em

bodi nents, the weight ratio of catalytically active
ﬂ@é&&lh@lto BQpe%‘lalII&/ %%Teﬁé@éh@@dlh%n{%ftthg pFe%@H? n9§nt|foF1 ORtrudates as

0, 1
Gotfiet ol irop PV T 2B FEBRGE Bie Pt ST £t 15agt B9 f % of the ex-
rhdates areecomptiised ehcatalgtically actieayate(ial) prgfesalply et abliyMWW, and
PRFIHiReEr Ohltedid), SrefPSIN Bl@ébrf@@ﬁidefAdboﬂinZ@ﬂy&% rﬁ'@ﬂaepr@ferred em-

Eé&ﬁ%%nf%re% nﬂ%?ht rg?%t ofp({a?%ftrc% iy g %cljl\)% rtn f%?gl E)eg d&{%hg OX|d(I—j:] is in the

faﬁ‘@ercéé"@ﬂb? CHURY S §t1ag‘é>r% Pﬁef‘Prﬁb'Mﬁ’fflerW %@de‘ ‘b? 1r And eVen more pref-
datyf dfdnonnd 8. - 3.;1icase the reactors are operated in

downfl ow node, it is preferred to use fixed-bed

reactors which are preferably tubular, multi-tubul ar
EPerﬁiﬂr?lthﬁlré’ta@'qnéé'&tSEﬂgﬁ (')n%@t prﬁfeé?b')éfc%'lefﬁ AHp sHERension mode,
fiwitizedrbed emsie oofiredzbed mede ) rack etefedahlyda fxedibeimadé.| ow
operation of the reactors, it is p035| ble to choose

he reaction conditions such t t he reacti LS s
e PR the PPhefon Ak G SeseeRplough 4FE Fiasfis inetaoe () in up-
gowmgiadelar judevrflowseoderr in a nul ti phase system

corrprisi ng, for exanple, 2 or 3 phases such as at

egait ﬁ]?gﬁ} g%ﬂ}g' o pog)%?a‘?%d il d&&nﬂo‘\?\ﬁ% d8! n? 4 k)%‘fgrgedptlaal?st% fixed-bed

rww% whigh gre qrgfeggb‘% Lﬁ?é?ﬁl TpL - tf‘@“@fp@r’a’f‘@ R3ie r?@ﬁ%ﬁsi Byest pref-
erably déquippedevitrest lead eneldoolirasackdielnr @aetoddewafi@v operation of the

Fb%%fo% &d; 'd?)s%'lee tBWh%Q&the rgabtﬁ)np(‘;&fdﬁl'bf:l?g rPth%?ﬁ]e reaction is car-

L reac tors. ccofr yq | i I—Pglal nent, It Htioh
g BFte'f‘é’r?'EQJetha%%ﬁH?f@tpr? REAbICRE sipgediguidplgsen ih a multiphase
systerheompgjsing, fphexsanpls, 2oe3 phdsesisucie as et tehet timediquidrhases or at

st @rféel'l’q%ﬁ(ﬁghds% AR dt QUSTBAE gad Bﬁa§ee@\%¥:&6ﬁlgqg rﬂt'ik?ﬁr‘e@?nt' |2vent|on
y tub

[l el articul a r.ef erab
REZ Pssidle i A arbite BREIBE A thEbed rBRE: o Foant or'e.
nmore preferably nulti-tube reactors and especially
oy €fsertad laacthie bte aitilatet e upfRACIOES, ICRITPEEHENS @se fixed-bed reac-

{81% tAécBgf )go{o &%bﬁbcfdﬁ%grétagd%[)%%rgedtﬁ gogdgg%e r?actlon f8(5hat one

refera erab
glaglg oo, Phaseds preseat: é’blc935f Fr@nﬁ%CtQ(?OarteoOpPr@@ iy ygflow mode, the
rectars Kbandgfedd ireperadléll iy $tagen (i3, 838 (paritcular) Ofreterdieys tuben reactors,

Rlufledipt ‘PeJC%FF\b? nhﬁ@f)lagae%%F@Fse thiy g‘ré'fgrag)hemﬁgu éjl%tabt%% and es-

reaction_a rtial it [
Pﬁ%a'fye%@f%?@y &3@@ F& t%tleabeé'cﬁs) CW‘PHQ%@t Tt oBf lﬁgﬁg such as
freant te WOW08s pferelly ifrogn j18cket0,008s nuaye | prefgraibydirom 109etd 8,000,

fridfe ?%?éﬂaﬂg e Tr®RCld PO0IRAY apdrﬁbuﬁehgvgﬁ-efié%m;oﬂsﬂ 3,000 to 7,000
ors equi pped with cooling jacke ther'e are no

g% &Qific restrictions. Especially preferred are oils,
al cohols, liquid salts or water, such as river water,

br @@br to remove heat generated during the epoxidation reaction at least partially, it is
preferred to equip the reactors used in stage (i) with suitable cooling means such as a
cooling jacket. As cooling medium used for cooling the reaction media in above-
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i sh water and/or sea water, which can in each case,
for exanple, preferably be taken froma river and/or

wo a008/1353d¢ or sea cl ose to the chemical plant |pPCHWRPDINS/054973

t he process of the invention is carried out and, after

ﬁt@q (5]rr ?{)oﬁs éﬁwﬁ%‘% gneté rfba{a%l‘(etguﬁtg%qugge d g’%&)g& restrrctlons
ﬁﬁlt)??dﬁl'b’ pr%fp[rﬁ%arq @'@a?'ﬁr@mls fligridcssdp |0ﬁ@’af€ﬁesqcé‘a?t9t r#ies water brack-

Sacuateraan/erostlal gtemaitich vdn inhedch caseffer ekdrypleoprefzyaisly be taken
ﬁBB%HVEQ a?rldR)tc‘ ?éi(ecdn%jﬁﬂ ska! 0%3835 'tHeCéHe?ﬁlbét l1’51?1?]irtjwh|fcf?rthe process of

cOoo) |nq pur poses I'S Secon coolIn

Heniayertiop '%§§€ﬁ’fjl H I%Pddéft%rn?rkyea GSSHE @?IEIFP@QMe‘Ivﬁt%ﬁpe”ded
tratesial bnfilicatidreast/ orcredineaTitationu be ngedidierttly méiboydrfedtiear atslayment for
Qgcﬁrﬂg qgg?@actd\@r%d%%r?r(ﬁ)@hﬁ’g whidh %%C|9W§6Vabﬁp68rﬂv89ed around a

St e Ty relt Gy SaSinastRPosd TR FrprpafiRoms water s
gerdralivesrsentially [delosizied or gemineralised M@tesré@ wihitara leasbbhegntifouling
¥gére hab PréTerablyWech RIABY el\/lor'é%t@feﬁé’tﬁﬁ@ﬂn@@e(td’hdafy sABG water circu-

%lt]es |ﬁou5]5s rdcl%é)%nfv\{(eleﬁ%e ?%%%Qﬁ%ggie |R¥ent|08 ? %%kgmple a cooling

tﬂ’t\@rr e'?@f%enqeﬁé ligpvdse gtvep e Eet SQ‘J"ﬁ”@ﬁ% @oraltrrgew@sr pgjng, for example,
port@ssolas indgtdeddt lbad cabtteeumbel eian exdhasyedsy, fdr)examble, river wa-

#ee,q,sgig, %Sﬁgﬁ%br%%gtg,be reactors each having of

rom inter nal tubes and bei ng
cont i nuousl y operated in upflow node, said reactors
beemiprepbe pedsedt inverpianalldoedelates 1 @pkesseak dSicribéd abeve wherein

Pr &b @)beleaéthﬁreEz%ﬁSﬂ bedLtbR rBQ&or%teacﬁfhﬁtnn Rf 86m 1 to 20,000 inter-
AT SofbeBhaPirtioksly Hee Y A P ombtE s paibes peing oper-

gedrin peratlel et err@lﬂyyd Bl rea@hpr@ferabha theateaailpe Irrustea:lat lnast three
R @RS o dthgarfifis (Cohduated Mth@ﬁhahy fdspustRe régdtot B&ingle liquid phase

RAALIRTA 0 RERGHLE0,3 EIRhON R, RSl SR ILB85 O i, e

tan m Z€0

ﬁ@?@sbﬁ@ﬂé?ratbﬁypﬁx'@wf ré?CtrPP pmployed pg red- %@‘t&aﬁtoﬁﬁlhere'” the
tatalgstis eftieaniwd zeoite datalst, moird pretgraily dalS-oor TRWIW @atalyst.
the at | east 3 reactors of stage (i) is carried out in

sol vent . e solvent used in stage , ther
gP%Orﬂ'Bg é‘b%@f%f?réedr %P?‘f'&‘?%ﬂ? enegidatiomiRgcton '\gtégft %tr',eaSt% reactors
al gagm(isis cprietl eubinlaysdhaner al cohol s, furt her
pr ef er abl y aI cohol s having | ess than 6 carbon atons,
f.or a t anal s and
88 e TPy o Wiitage, i, 0806 op B0 BPEIR, RodlidnBoT affvte. we-
fessalcoltnim reeferabbolawart alesholat fuehey, prﬁtﬂfatéy(ar?ph@s #aving less than 6
e4Byh afinkxe for é(@hb%fmélthéﬁél,r@ﬁandﬂ,i rﬂ&@dtﬁals butanols and pentanols, diols

gﬂ' én‘g+lgt &gﬁ %%Fq{aqmé'lg%t{ﬂ )c{ﬁe ? ton?s e‘éﬁerrsc‘ fPI 8xamp|e di-
esbahﬁther dﬁtr%hmfrr@ﬁnﬁwaee H?ﬁﬁtmﬂya@éﬂ%rﬁ”@l@ awawoxyethanol es-
trsrEbhgNapypie oleittdd nestateadrduesolatione,exnittd, doramatmpiedimethyiforma-

Prﬁ(fer 'drrﬁéth}/lgeﬂaﬁﬁf%moeN%@t}rﬂﬂi/r%ﬁdbﬁe I%rtor? Xt‘dr"e@ém%fe aéé??one ni-

ve- nent | ohed com can
trsggrr@ramp © ar?eg’éi'g@'e O TRXHIrRS PTG OF ”?%e 8@@8 3528&% F‘tﬁ”H@”ed com-
p@urtdse:aprtge gemdtinigeneral.i lowaseret Texh alatadystlisoused according to the pre-
Mtrﬁ%rﬁrbm RretHPbl Qﬁtﬂbr‘ ¥C&§nrmlé(td{ﬂ|6néﬂ’lyt 5'5 Wﬁitﬁfe Witﬁ’/v?eﬁ@r is/are

BEERL, Sl RS keBidl] Rl h kst AR caubilstis used ac-

perdingrie themresmtmventm Iﬁm’tfdﬂnoaﬁ@#/@‘ra@@”tltﬂm optianelly as mixture with
@Btdrased brsef@ﬁedrr"ae@t@rrimref\bém? vedeRlally pefdreddr ef erred,
acetonitrile being especially preferred. As to the

olefin reacted in stage (a) with hydroperoxide, there

are no specific restric
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tions. For exanple, ethene, propylene, 1-butene,
2- but ene, isobutene, butadi ene, pentenes, piperylene,

wheoosnes9s hexadi enes, hept enes, octenes, dii SoPUL/EPBN8/054973

trimet hyI pent ene, nonenes, glodecene, tridecene,

}Ag% Hr? réa%teed %Oss[g Bal) v&lhpiifﬁg&(?oﬁ@e thgr%raa}gr %psso%%i*ﬂc restric-
I'enes obut ene I'SOpr erie

gg}saﬁpngamplﬁaeptb@]e PreRysng| 1-§@@npaz-@utene |sobutene butadiene, pen-

terkeb)yigsrelere e oEn mexadisrtds) hepte 8ere ocleyies, alisxianene, trimethylpen-
fé‘%b SHERRE dc@é‘&é@%ﬁe%?ﬁ tgfréa/ejchgltcpgﬁg&%'ﬁ@ trlpr (g)ene and tetrapro-

ox| rane, vin lexene, rene,
Eﬁ@SQ’P%\t&Fj'@H%S Yy H@PB%r'?%’ﬁ%nel Beis; ge a”'OI “”aIOOI IlnaIyI ace-
tatd,r mbtpglicoecydopegpane! bydaenptedre cydolexeha prmbaders esycloheptene,
thylb\'é%r%‘(ﬁﬁ@ Réh I&MQJ\@W%SBﬁexeﬁ¥C§t%ﬁg%@bbbt@ﬂ@ cyclooctadlene

stil a car

V'PH'{)PF%BE}%‘efFBSE%{ Koo G ang inedyistyicey ficRifaidicne, diviny-

bendeak| gycledadecsdnte, cydlodmewatubne,eﬁtéberwl Id;nheavlboiladlene vitamin A,
pethlakdtyhe, ah?/llbéﬂe fl@dﬂd%n@“}ﬂ halgé<e Resty0dHeride, methallyl chloride, di-
|

§I¥I 6)%8%%651 %r?c%l rgg{ﬁ%@ﬁ% c%holoétt]tg%lgnﬁjtgm—:idhols cyclopentenediols,

01s
P@@@Wén%tad'9%¥ hisfecengtss &Pé?t&feé@d ééﬁ*@@%yﬁ‘@x}ﬁ*@?%@ isoeugenol,
snstholasumsatyrhied caebdxylio@ddidasion aaagidacid,rmétbacgliasadid, crotonic

h%‘éle?&%&d \)’hﬁé(&(fﬁ‘c\ eatc|oc uﬂgétgratéﬂqfsa@tg ucfcﬂ'fseéiijcﬁ afdt %Je@cdc%s linoleic
ﬁ%ifjuﬁ’aé'i“!“;? Sy PW%’{B %H%‘”aﬁ%ﬁsﬁnfjs""é &AN tv& rP%%{ﬁ? évahduyfiwgen per-

byide.ogen per oxide. Preference is given to using

al kenes cont ai ni ng from2 to 8 carbon atons.

ar.ticul ar nce, i s given to reacti et hen ,
SRHERE B aPHLICHERS S e arTnelbfo 2upa ebat Hloms. Partioutar
pieferanecois GOt repqine pifleap.eprobena drel ideneMerppartipdar preference
Rr PRI rédiagprdpylenket is p035| ble to introduce propene

as chem cal grade propene in which propane is present

in a volune ratio of propene to propane of from about

bi7thg coptexheiihe present inventiongjtdo Persdds 1 BtreduGentrppRifcas chemical
gra@lpepn@om if @fhighegry pgrieaid r¢genp mine vollime cat®of gbpéves ¥ propane of

ﬂgﬁ\ cgﬁ @9%”1% gx/éouH%%% tlthseracﬁf)Héﬁ%éQ&F@F&@g?rp?%ﬁn@béyreﬂnery

npr e

B'ﬁ’td? |p<5‘EHeé?P @(536188 reieHPra e/oompgﬁéﬁseusqdh theynaieure, Pﬂ"&a'ﬁapfeferably
beit:n§5 polofamere praferably Eédtch&0| ohelh) ip padivukar B0tte Z6 esl.-3% propene,

g%e@g%tl% 99.*{%%(1&0 Eﬁeefa‘?m'a?%nle/adoﬁ%gﬂﬂb&ﬁahQratc@@ of CZ and C4
S i

oBREPs) [IBRb Y BT ko Hi GG B BpVEES gbftls ropene i
negdewihicle Pesferpbly cantainszas teagb9R0 yoll-% 9hrsppgneo perreprefaiably at least
paRivoRh 8f prdpenes @B parlidr at Mast §0.6voprOPRtEperel t he
context of the present invention it is also possible
to bring the propene into con tact with an absorber
Belge sentsxt efghe Rrassatiavenjiontit is gise rRaseiblectadiripp sherprpperg into con-
tact witfRan abslorbasbatesitar it edrodscipg &freo tedreaotodR ERR, ....,Rn and, as
Qgéc‘ﬁ\ﬁ’ed agtd?eﬁenEd %%do@ﬁr%nt%@%ﬁ %Sttﬁ’é a?fea§tt @rt?]f re,(a'cidr)of stage (iii).

e &P

Abfagding KRt e b ana i Toictihe e e i BB aplabfa sed for the

beoxidatior @se te lW@@daBrejerauymcdrdlr@g toghis leimpodiment, the amount of
WlﬂéMe dr&%n@'f@éﬂ‘%u&f ad W%&é&?l@&rdc@s h8uIpF@PERenic or phos-

| e traces 0 arseni c
BiGEuS ST bR et fieet 5T PRuTal Y fiscier e Eotans S eR s Catalysts
leithbieotor Hiis pumpose s ggneralaaltrm\wwshosth@ petseb|skilledin thei art. Suitable
patbpesEoRihe ARBAJeRIbEY did RyMexampld16atRigsts Worpkising @furhiRium oxide,
[)Qr‘?i(:lﬂgllly aI§rLHirﬁLﬂ'plo§ide in combination with at least one further oxide such as cop-

per oxide or zinc oxide. The absorber bed can for example comprise a catalyst such as
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catal ysts for the absorber bed are for exanple
catal ysts conprising al um nium oxide, particularly

wakeosiigs3osn oxi de in conbination with at | east POREP2008/054973

further oxi de such as cop per oxide or zinc oxide. The

d G C r ca t
ﬁﬁ%%z[?abl% eligér &%%@# é)s(sagr ' ?oeeé&@ gtﬂ‘l’a)éé arééj&hthe cata-
b(@’é%@'bt@? abw@eglgﬁq 'écg@”ﬁrla&é'”df‘etr@f!ﬁecfﬁt19()lt<9/§9@ "P@r fqr ggample 100
&h380 beélg, Ipesteiadlygedtetoal 50y mi’fy. tThe dpargiag aEmp&Ature ob®E absorber

?%é)ge %rglry g)ﬁﬁ% F‘ang;QQ)f tﬁ%mz%) tc?é@ Cpﬁ'ﬁ% %\ﬁ%t\é tﬁrQngFl @he absorber

nmperature o bsar ber
B%‘Ha@@ﬁ@ltyaﬁulb? VEOCitisigg e'iaéhﬁgjb hgirargeosh figsn Ol ©o! Gogsn/smgre pref-
etably inahe rarigecafdront B @bS omiiserin pedicalar enthe yrangeef from 1.0 to 5.0
¥RIOCiHeY chritadapSd 3k live 'a%sérB@r fsaBQﬁ‘erQIiy fnr MO Fanbet& #8n 1 to 10

alpTorenit) paBleBuafy T rpreRetin i tarnge oth o 3 B & Ygloropene) /

ketcentadthé he dhe absorbencarobe oheratdss or daynfiow medrepalnl yofiow mode,
fHédeV\ﬁiﬂ@\ﬁ neddef By grefepredO kg(propene) / kg(contact) /
preferably |n the range of from3 to 6 kg(propene)
g\n%(cont act) . The absorber can be operat ed in
WFQ{RPWES'GQ @ﬁfqrﬁbMﬂS}Wr@@P"r‘r@é@x'qeﬁé UgedwiT thewpraerss according to
b@l ingerfioafie theetbrm Tdieanhylreope soiticke with reehyelradBryxide, preferably hy-

Bﬁ%feﬂ%@ﬂa Fb%r&?ﬁ&éi’\? oté r#é?ﬁ&df?rohh?tcp\@@%% %@5&%69&&?1 10 to 70

venti qn ueous sol ut

dFB}S%Pb%I?r&B'y fmﬂg,tggpyvthz Gr PEVBR A FoRbAL Eniess than
50 wiieh e Ay drgpperbxifie goreferably D@Irogen %romd@fs&l’aﬂhﬂuyarlgfpréfemd
10 to 70 wt.-%, nore preferably from 10 to 60 w . - %
A sol.ution ving of fro O to less
RstruparaandBe SaRimsdidf 6s pieagniit i it sausclsHydrogen
perokide iHolutipy cpp deesmieldyedAdsorrdiden gatiepuariydragen peroxide solution, a
SHTORSH cabe Gfed WRICRILRBhed BY @RIraQdn oA aGhitilfe AH@AYNtIally pure

M%r Q/Qn |R 35(—9 )H1 Qt%res ?Asﬂ té %m"?[}?#BSes%”Bl %eg% At %@e process

on can
éd %i éﬁ'mamébﬁﬁw@@eﬁ@ @fxmdéﬁétt”?i)ﬁh@fmsdrqu}ﬂ (Rddiop; tvglume 3
€980 Nbbged Y4 PULGR). Wattieis pawae,l thet @irogett parexide Fointeal is generally

Eé&?‘ét@gﬁ{y%&r%%n&ﬂﬁm \ﬁcgk g %?)mtlgﬁmﬁmr |r gﬁ&%ﬁe n(ER€ve performed

mann Encyc la o

with sapitielh P MRIRE. 314 Tesn eyl saag%lgoua%yqrw?n il & obtained.
prawdisg to bhe empddiogah optheqestnt irventimh, ittgs greadersalutign can be em-

%i)?é’d ﬂttl%htlﬂ)ﬁh%?(bﬁ%bh@rn The PRaduRBoMEr dtich &@délédl@crbn is described,

sent

<RpPiler i EWEPeA T L ARUERIHy R Jgi2e ZEPAT Arl) o tehPressen.
b@ih/aﬁ)m@dNatﬂccEﬂfQIBﬂfg? tsomefe temacatiraini 0.opagend ghreds dnt22 249 A1
WRIAN inBBrpotdiédhiErefsten&n! ution can be em pl oyed
wi t hout further purification. The product| on of such a
crude solution is described, for exanple, in European
parenarahs hyeeges pempxide whioh issgefaraply yged; b is %Stb@rtﬁ]emp'oy for
gessee, thealnthraguinenenaoesss, by sicanent&hics viradéy the entire world pro-

H@(gtl%gro@ﬂl]ﬁrg)g B@rgﬁpé soérogu%eli Ag%v%%\/ﬁ)fjfh t‘\tgh—,\q'uﬁﬁone process is

I hcor er ence.
o gﬁtéont volume 13,

B@?%%Fd@ﬂmf‘@ﬁ '?%CyﬁPQF@?a‘PfI V‘ngtQa' %F‘mesérypo%t
pagHsAAY thdb6exanpl e, the anthraqui none process by

means of which virtually the entire world pro duct| on

f dr.oge rqduced. An overvi eW;
s MY ORI e Py BERRS Herdfie HEREMY sulfo acia into
Peroyedigplds acih by adedie oxigdptiahwith simyltanegiish exelitidnoef, hydrogen at
wel dutfbdb3 HyogeR dt4ile bero4ddisulfuric acid then leads via peroxomonosulfuric

acid to hydrogen peroxide and sulfuric acid which is thus obtained back.
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It is Iikew se conceivable to obtain hydrogen peroxide
by converting sulfuric acid into peroxodisulfuric acid

wdyosnesdbge oxi dation with sinultaneous evol uti PoT/@P2008/054973

hydr ogen at the cathode. Hydrolysis of the
I | :
GE SRR U e AR i e o sosse
1 $XxamRie. AYHEPIRAPEFPXIds GaRe Qf@ﬂléﬁe\déﬁ’ Bagtiencx hydrgger and oxygen
inhtee prezpacabi DRotdé rﬂeyerl cagast iper lnxidteatttoomedienclveereby the reac-

Lén 3k S0, ROP cLJ?' - tHe r@s)éﬂ??l(?f nygﬁmgg pﬁ’&éoéé drﬁs&@'q%d in WO

Qégro uced by r actlono ro en an

(RIS ool ﬂr(‘beE YREPGEN psioxids s'f‘ methangl; %'aed by said method

carabd; used dissbtlyifor thi ep@iidativhef plefics, tim particgarciarcase chethenol is em-

E@&hgs F&ér‘?&?@ol@%ntgtﬂflglag,% S efiabiRatth \?lgrf(lﬁngﬁf%aiaWst or a Ti-
FLRAVREeR apistiob) o ol A B rectly

for the epoxidation of olefins, in particular in case

BBloRARdrogén BERoRILE Y GsediSin ﬁlﬁ@b@ké@éﬂoﬁtﬁé We@hticsi @hs @Sssible to free,

?or%xl‘amg(é SO nveq%la@’]?\ygllggle%ggr%g% %Po%a/eséc%l onao]tén eWe ions.

Qﬁf‘%ﬁ"g@ﬂe ”’@é’?%’lsearﬁy'ﬁf%g?éﬁ here Leaeibed, [pseqample; freUS 5,932,187,
pemzezzmg‘ Al fee US1BE397[408, Itiig likewigopssdile té eerhveeat IBast one salt

Eol uti on of% F@T]O}(Meayﬂdc’ﬁgﬂéﬁgwg rﬁ/@?dbeﬂeé]é?éﬁk S 30|Ut'0n by

MFEEY °5|°P6?XCW1}9§e'”&é‘s%ﬂFﬁab%ﬁs Whish GoRigifs & 1eash opg nonacidic ion ex-
BhaRRr b8 habig 4Xod2cr69 sdéctibnalrartls F5ar8iod hdigbt HIwhi¢tsare such that

ok B@%@ | Bht Rarreee .@tesgeﬁ\aﬂ 0P8 3b b PI SR partcular
585 SR SRR bR by FGHE TBPsgh oLy BTN VEaRoR i in princ

Rlsprossibles tcwhset fall m&gdnsloatexplwzger bads comaysiag catigm exshangers
@h@zagaﬂorb@xthbagéragt B didOyBseibRsRr s&hi P AnicAl @hdngaRgltodbe used

Iélg t!_eld\é'f\}vﬂgxni (ﬁ{el ioft %Q{hﬁa%ﬁgrt béd1 ?n Qﬂﬁqgﬁeé}_l%rﬂ'ﬁ_q(; E\Sn c?frfhe present

anger
b‘é(?@ti%‘uloaly @r@sypﬁnﬁm%‘ﬁc@@u@n qxéhqn%rﬂ:?/ psed. FEé'fTh?fhereference is
pvepaste Bk df besipiesemhangs, eatticakarly |ptefersblynh$1rofractbasm #nion ex-

rﬁ’a;f%b%ﬁd F-n%réJ i@l )ﬁﬁ@%?étﬂ@ fhat 9 RESARARASE amﬁﬁjéxchanger

rising ca lon e anger's and/ or anlon exchangers
It is also possible for cation and ani on exchangers to
Becardied tathenpresehtbmastion, tthé standardi aatalyst ddeainig® of pigen rdastor em-

@Io?é@frﬁét‘é@@ (|§'@J€Qgie§9rfbtt nfre tthih Pr5e%eﬁ$m'tﬁ‘é/§0éﬁa§é‘ staMabd catalyst

RRS LsHE finarait P armlefe ooy ST BB S g oni aActas fhsgatatyst toad
paichi & gpastantlyprnslied &iylaygiverareastiomperdgd € taithis reasfor containing the
EMANGE Fesung |rfmfeemﬁﬂﬁﬁjhﬁwblardf)bléﬂne(ﬁmeabés)édtdiﬂhyd?épe&omde There-

YX‘?@‘%%{ sBﬁéér‘a (e g;’&‘lgé%g? aqnveA%?étQ# H%%éé tfotepgpe% [1828Rhp which

nventi on,
PRERTSS ae%’?ﬂ Wé@rm@y%@@tatﬁ CRNATeH BSaifbieantF and Agiven reac-
BoWimiedhoduhen tisereager shaadgiveh osicadry sdonditimd duBiA,as, e.g., reaction

YAeSRhlrd Bisn rQlﬂFj@ﬁr@ iedh ﬁieyr%gct\%\)ﬁ@éjrﬂbéa@ e @f t%\é%& medium and

eactor i's t‘ﬁét cata
i Bpradian g r\?aﬁtl%ﬁe%@ & fieee @ep boyng §°Pé¢3 Spfhe skilled
pensbaicondgrts e sattdry gt therreactbt foriengivere petad fuim grided ©® find out

Q/fﬂ(:ﬁ'(%ﬁdl%t %édodig ﬂ?@fé?rgd QH oBqufz@ﬂﬁé QbR yleTJ‘%f Féafc%r? product. This
ard cat

il (5 b SRR b RsstouPha b ot Beffigiag consten
dering the, giveryipeder JaiThpses reastion sonditiorisnolsthiedoreléniopoy test are the
asklitongi fee thd pigedd BNtHeailérRidnOW ofh@r tWords: e dedlipinary tests, the

lsllgﬁje%r p&’sé’rf@etér%ﬂﬁ%é P4} acgﬂ\%jﬂ rteagl{&? Rﬁ%ﬁg aq?\Yen e, o ﬁzactlon conditions,
F‘é%t'ét”@ra QW@Wﬁéﬁah/ﬁhr”éatcﬂat%'Wé IC@@dwh'% ket SaneiaRt, results in an opti-



10

15

20

25

30

35

40

its variation during the reaction. Based on these
gi ven boundary conditions, the skilled person conducts

wo b@snagseti on in the reactor for a given peri oBCT/EPIV08/054973

order to find out which catial yst load is preferred to
e f
BRI o e bl LBl S SRE AR EUGIn TR ar e
mpl@ﬁ iy fhe F?fﬁ@?ﬂsaﬂfﬁf&j'nlé%fﬁ@ﬂawt‘erﬁﬁ theocatalgstdeadein npkkenigonstant -
dontrEng s theepretimiaryc ath + boinadjested becgpdiag itoipreareyuisiest (3.1), (3.2)
?ﬁ@g@eascd%‘ﬁ%& LOAR ih M MHFe&BP&S@é ipf the invention.
words: 1 n prelmnaryt s, the skilled

person determ nes, for a given reactor Rn and a g| ven
Setordihg e et preaerﬁormmmlonnrtbe standanddiatajy st Igadvied of given reactor em-

sl%glér? %fﬁ&tagé t@?}‘ﬁgﬁ@fe@'%ﬂmdré’gtf’adﬁ"g I5CH, frérh t#@@@erﬁ@@%ﬁa@l’aéﬁd catalyst
o Lot hEisTolp coshting (o4 bt wEbgER: phigder RLR2. - Rn

emeh)yagd)m itheed prasenthiavenrtooexrs essentiadly iiderdigali ontermdh of dhes standard
thalysabad Y St AbeRding So BRtevKR Bioré PRFEPEY embEdiMehBlc¥ch ©f the reac-

olpse M ﬁb' m Q@rirgg %E eése %h&é h%déa & %ggl?nqco?r g %%aﬁeyothe same cata-

preregui si'te
¥Bb@ed the layaute W@éﬁ@c’f@ﬁs '%?%E@@“QHY)' endigelor di ng to the
present invention, the standard catal yst |oad LS of

ﬁkc‘/&@iné?@ﬁi oﬁreg%%v@ﬁﬁ% lthe %tgﬁ/gt I()géi ng\é'eﬁr‘i&s?éwlg rﬂ@iﬁamount

averaes a cat al

Thiardeersirexide ledgiedikfiepre® %’?‘t%Y%ta@P' P&l %WUB*(EH FEiNenN reaglor. The term
foatadystt @s el in s contextRelagasiodiye chass of the qatadgst particles employed

|nnt\4§ '?ééc,‘ﬁﬁn Wh%ré?r? ﬁw%@& 'p%Hicbés c%ﬁﬁﬁéll?%ﬁniam LBEMBoRf cdthiGtically active
BT sttt Dot masntd Sudts afahet sbrot gt Brger Raferial,

... Rn contai ns essentially the same anmount of
BSthe Mrbckss Wi theresikinvahtonl, ¥shny @sh bdiet ih ARkt Iehsttdhe of the at

reggtcthp({esregg‘to%sﬁ? rﬁi al IIi/n fsdo %{’ § ratldAﬁC@P Fegj ggqaﬁ R%EH% catalyst pre-

nventi on, 't'hHe cat
f‘?ﬂi imBysat leaRb aRe rQﬂCtQWQ F'%ﬁi@? ﬁ‘d?erefaé@rﬁ)'@mak” I”d{iﬂeéﬁﬂon
catal yst and per hour into a given reactor. The term

Ag%raals)/tﬁé re e\'b?t%ﬁ dfﬁhﬁt B 18a& %Ft%ﬁ;tr dé&lti@%@ﬁ c‘aPaI;Is'E‘goHBﬁéd in the

cat a ar icles e

ef‘f?é‘%éfs‘b%ﬁ?? {90 8 SORRAT HPISQGQ%WBH’[%'O”%[?&F% Tp?@,fﬁre itis
passzﬂlgtto ogehygrate theveatalpsteaithat witkioithaldastarniee.twitrmue raradving the
sstaserford tH@Fe%'cbb?torstHPé’rﬁWe %Cya@él sh"fr%ﬂ"?fherlﬁ@&&{)ﬂ @égenbﬂate it out-

OF AFE RSB a2 1 RarBE B Bhelo b e "o Ra@ o e
reactors R1, R2, ... Rn is out of operation for

e pRAsadd procedre tr(éaéé!élyéitls PFRnseidd bynmieBhs ofé the@@al treatment of
%%ecart%?sqt i? 'Eh&s&r]gg&?cte cﬁ’ éaesascﬁea% LE tv%rﬁpgﬁn&'e%ré%é ab?ve 350°C
B%{Hrl ﬁﬁrlt'9U|a"eaE‘ctr‘i)’Vd¥OQdCd@t@?p)@t'”éa?ltr%ﬁ‘qti@d'” Whigtéhe reaction of the
bletic had tdkak@l‘aceulDum*fg thp ¢ierinabinedtmenio treanagstbased residence time of
tﬁw% féét%ahgcévgh s%‘é fbre t-ll;tgﬁg?fonge référa W@%%né@from 3 to
18 B0l Mo wﬁ@vwﬁiﬁ%%é in e Pyt MPahia i%éwid@aﬁ‘ﬁsrfegeneratlon

gas tgenemtip\centains leas dhars 2004 byn tdheme, emef&nably rfeege et 40 10% by
l/éluﬁﬁ'ét m%aﬂﬁ:u‘d?@roh?@qt@%% Bﬁdolhﬁ’lecdh@rrﬂ&etd?@felca%ﬂﬁﬁ&ﬁ 0.1 to 2% by

ed rred
e, BF ST & BlsFdneer iy SR bt B e, Al ore fespective
V@'é@?ﬁr@ﬁﬂ'tr@gelﬁ hEhectarrral assoasechesisicaceime” vsedafogdfe purposes of
&fer@@é@rﬁﬂinv@hﬁb/rﬂnkﬁ@@&teﬂrcﬂfr@g@*é‘rétloabﬁ% chfy&CGerRdtd the ratio of

%r &k{&%}t%aé& kgﬂ']dﬂ’/ ﬂtgv of‘l% ?‘BQS (aé%g (%fntEE Eﬁs |ﬁ3%/ﬂf ué&j in the

meﬂﬂr@t'Q%é”tgﬁ@‘?rﬁhlthq W@ﬁﬂ%@ﬂ@” istqqgr '%%d@%dh? BgsgdRop over
time of
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the gas streamover the catalyst is nore than 2 hours,
preferably in the range from3 to 10 hours and

w@asosiigisharly preferably in the range from 4 tBCBHEP2008/054973

hours. The regenerati on gag2generally contai ns | ess
a f I fr
tg}I %ﬁég'/%%t\é}tl ([:Rﬁal ar ?e § %Iy nop@%)/peo&wbo umen
I"f’@f%”}@f‘e&%bﬁ'blweﬁbévﬁ descripgd Q%W ednei n%thedﬁa@tﬁyd@rﬁxample the
Ribefae Fenee, drdn gh\eteria ousn, igpraferaiy vatiedbubatra leeuting rate of from

S b f r0ge t
DASREE mi RE T B! bia 87T "Gl Sidn PRSEIERAGH 0.5 10 10
|W%rr‘rt| on in the context of regeneration of the
catalyst refers to the ratio of the catalyst mass in

[D\E&erl%\l’é dechitY ehibBdimse of h@%é’éneﬁ‘ﬁ%n%%rdc@si B%Q]present inven-

P g FrtalyS A 60 Senhed Pitn s HaBE Dvanh 5 pb drea o i S Suitable
pxameabappasatngin erdectotremnveldésiied ppedsicbwhish ys sidtadhering, before the

héamghceardingntd the reg@héﬂa%hh BfocB@lireMPR& whbi@iAg & &arBéd out in a man-
-er su%R?ﬁleﬁ gi%?)ﬁéﬁ F1 Ppe%‘i {/é]gtgrtlerfntgrb% wédqprogﬁctg ?Q& Bg removed tem-

ggr@ppre ,a@d prreseresrs netaghasen tobe s h'@h HB@\tt mﬁ§ QFQP@C gleposits are
fikewvisDreindved 2Z@ref@ranii, ony wasHidpWith Brsafaile SoventiS c&itisdl but. Thus,

?Ingolklé‘nt?% Whg‘}ﬁl #E rg%p%'aﬂa dediRd o&%cﬁ”@ res ﬁ}E%IgbI@gar& %uﬁable for
i Wase BERESS: A Er?”i‘(i’%‘rt\ of ??{ée’lg,éisﬁﬂ )%fj t%ﬂur@ oR gk Rggvash process

anet otacrisicalt i waslmlpvcmess ican bheepeded eevaral timesaand can be carried

S 5t%h’é\)%te%xtteﬁ{p@%tur@§w tﬁttﬁ’eerJifé‘nopC@? bs bOsdi \Pem)\é% pgl%ﬁilcfaq? Hressure

B SElEer ShENG P garhrapses Grobs aipded PReclBepRR gressure or
Elevatad presguisuar suaerarlmhpwesurgu/esfﬁertthmnd efl thewagh ptdsess, drying is
HESREIBL bitd NEtholgh des drath pfdeasgctssmcgéhd@@l mRMPMES, the drying

ISP 5P B SRty B RO boRRTER: bPnRScRRn LA for ne

organic d
pRghiag.dpoyder %Iayo'dé@ﬁimdawrtzﬁ‘“%” sliihe9lventigl the pergssin particular
mathe ingidropuites of ittuscatalllicatip lagrt maienawin gdrti¢utd the zeolite, since this
(9! ble are
e e B PRI D RS B e KaBBRE F Sl vent
used and the duration of the wash process are not
or $tege f) of thaeraseshpiocesse §& eantidnes cepiedtcd insaveasd|3 reactors R1,

RQ”ESRﬁ‘%Gnﬁ@ftbob%ggélre'l %e% nad 1l %&%ftr%m&’éaatnwrﬁéferably in

Beudass e el Erroe B Db FLmes esggr caval
I9e9. dessertasiautede tess@r eabialge ésbas er @QU%ltcedeworpeacwm@ or less

OF eGUAP &S £ PdriictadriyireRedbe n idb el té heTrirdiond, ih Brag¥is the reaction
%rp(?gf%?a%ﬂ (gd’rp{éd’]gut i egaecﬂg[fcﬁjr r%( c‘l%r% ‘?{clt ﬁ? Rél éf?ﬁ%@ {elaﬁ“n arallel.
p}/ro cessis In neral no i cal, e 8ry| nB
tenperature should not too greatly exceed the boiling
Boerminoed pitelfralsip) thentadtise th stage ines owddd og,so thatatdegivéropoint in
el SRRy Hlﬁ’é re‘é@%‘?r BREA Ot d?fop&r%ﬁorfﬂir\hégﬁg/gi fRgbh&al %ﬁd 3 reac-

In particular |n e m cropores talytica
1058 [RAipE} agrafion. |n particular the zeolite, since thls
too may | ead to damage to the lattice structure of the

Q@écﬁhlﬁétto ahRspb@AR drbder@b érﬁl%dﬂﬁ@rﬁ%ﬁﬁh@br%@?&%f th@®resent inven-
react or

ea carrie
57 54 Seqt oAk biePetly Ik iqast A sl BR Tiichlar e exacly 4
raagisss Rof R2.eadtnoirs sawwq@a@ft@k%m‘p epergtan. range of from

1 to 15. Preferably, nis less or equal to 10, for

ﬁxggp heﬁ ;Lr%éés?% Isfa’agga{h |st ((?arr?eq Btﬁﬁg%reix%% réa%to$s P!)%r’i'\t%g in paral-

s 9 g.r:g,g reactor containing fresh or freshly regenerated catalycl is taken info opera-

?ﬁa particular not
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or equal to 4. Particularly preferably, nis equal to
4. Therefore, in stage (i) the reaction is preferably

w@asosiigdout in exactly four reactors R 1, R2, p®BEPIRH8/054973

connected in parallel. Evensnore preferably, the

. lon in_st F} LS r hat :

7 teb a5 bt drab QG B T8 o e 1R o B rtbegigs o deac
Yatepsaganshrepeior eamtainingt ff?%]g@nféﬁsé‘iw weeneatpdcat@dygitipaken into
bedratioh. i Ayalrpedfiat iaocertafic poriat phtite, e wEpesadbl yontaining fresh or

t . , :

FEGPFEEA RACEIITA Bhoh oS 8a857 s YAEYRE £388, row conan
Ing48e mpst depativated sAglVSh 'Sptél‘?r? e of opeTRdonR s feggpesation of the cata-
lyea@ndrtise RecbndRdd the thifdhreacter sspie m ppérbijort. &kem thaitpwint in time

QREH 8ld P& rehdtor i€ t&ken JubBf (Rfé?&tﬁﬁ?tﬂerbe?ibégf’gr?gbebiﬁs encompassing

J 1 ed . , ly .3 . - al
1 ohER pRiPLip oo B o bnhPaibRa2) PLGR PBFort BEp JvBRtaR
regenerated catalyst is taken into operation. After a
ﬁ,eédo@'kd?nggﬁf ar08scidlly PRsfervie8mbb@ment & 16 forédent MeertiohSthe proc-

react i ns._ . ti 0 1o .

o Paaen s PackS ol Rk Y 1 BrdF S RS P epatil a st rec-
ﬁoél@éﬁtalmﬂ%fr%wréqubﬁ. reg@hqrﬁt,ed FPtadyst i taken ﬁ‘f‘cholb%"ﬁi'% After a cer-
taimperiddnef tinfy, mtheh aiees tatalystosfttiae fishgpattoe bbgias td desdilyte, a second
lﬁ&%{%}?%%ﬁﬂg%&' IStednfy Eegbﬁé}a{éatéété%gﬁﬁéidk{%ﬂ.ir‘ﬂ’ﬂ'o' grattiBﬁ. Again,

I Tst reactor, now cont’ai i ng the nbost deacti vat g

eligrad yettainiperipd 108 fimsy @ third dB%‘Pt%rt FYIRinge fresheridresnlyorggenerated
cdtalykieis dakem intpseperativn. Afler sedioevcceatnih pdriedtdiitine, theafoudh reactor

E&H'ﬁihﬂgiffésﬁﬁ)?rfr_@gﬁlggegeﬁé%(} bakiyRat Mkeh ri‘ntbitoﬁgra%ﬁﬁsﬁd?@y prior to,

first reactor is n_out. af eratlon, eri od of ,
bR 5 b A g 986 Eisoaeor g g Sor the frst
regctorr rafv containingehe umast (ejctivatet ratahyst de sakenfout kkoperation for re-
bV BEArOY. thb featait 0dridl 1he de@odd) tRERARI 8dd hePogitie FéRfor remain in
8 rg%r{.rwstRat;&?ntqﬁ ?i?r%n(gn 'vm/e%nthécfipﬁt régcjorpl'é qgl%e%sg‘utlo? operation,
stage (i) is cdrried out using exactly 4 reactors .
ermrsiof & time begingl enermpassing 81e \ovge PoBY i BiReareierrRy to in feature
et l’heomroédiﬁfdi lihye ihegeioar Atterdegerierbtitsit ofitise tatkigst of Mefirst reactor,
t ; 2 G ' [ [
00554450, A ok B Br, SAd bk bllors BBy, e
SSRBH o3l out SRniaiRiag H1eTgoR R calaTly'S kB AUl 4 dhgration.
catalyst is taken into operation. Again, after a
R@édrﬁihg r’[(ﬂ’?féf&%ooémﬁédﬁﬁent@ of e e &AGHVRAtIGL RfpfdaN i Abes for LS of a

fres eshly regenerated, catal yst i,s taken, in

Y8R derdia R p e AR TRE 1 40 SpERTll® oAby Bf flam & 0 12
mollka/h and yeomare mreferabhygofffross A tor! 1fmelddalhysuchsn erdat @ar 9.5 or
¢@baly.stori$ mMovkgn. i Nnto operation. Shortly prior to,

simul taneously with, or shortly after taking the

fourth reactor into operation, the first reactor, now ,
Gesrraingitadhe Reesppsnverdion: tReataialystdead s¢f 2 igvep JRasionat a given
pdinbipeinad is avithfrothe raggenef (@i -0ns )Afs, tLisebetrag tak wstndaahchtiliet load of
HRC RiAdor | I\h@ret&éfep%t%{]‘#hé BStall, QUBLd of Sgﬁkﬂ\r/rﬁé&(g‘?ﬁhgv@mrtg? range of

eration, Fromt Int’ip ti n
FERDSE 1 4P PTERr e PRFPBI0 Bt i bbsi BareopretsraRly of from
Beop n$.36Nico apd swemmoteherefegabheof foom (1.7 + i.3) LBe" referred
toin feature (2) of the process of the invention.

ter regeneration of the catalyst of t first
Mokt SEAEE b 3o BlestrlGpdtiSh Bt s3lameD Bafir diat dgpst one of the
grpglans ingangrafien deviptasan@edhar  §i%riondhe aueiage stapdard catalyst load
58AQNE i @fF6leat fréra\he Cithigstnoatoftddeh P ele dlegratastdiseThus, the cata-
5{@{ @5&{ Blotal & Etjﬁ%%”of%é re%fc{ QPR Heron i8GHRMTE BarlgB (1.05 LsA < L

rererred EH‘SO Iments o ohe resent |1 nvention

Eyip? ka) ovuithia she e Sf Pma(Ogn B%r% lr 4L SAL Prefarabie the catalyst
range of from7 to 13 nol/kg/h, preferably of from8
to 12
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nol / kg/ h and even nore preferably of from9 to 11
nmol / kg/ h such as, e.g., 9 or 9.5 or 10 or 10.5 or 11

wordoskgdbs According to the present invention, PCTYEP2008/054973

catal yst load L of a given 1ueactor at a given point in

[Oﬁ\e S{)fsat\é\%sg e otﬁ?ne fe%?f%rs per%uon |g‘\/\ﬁ’t}1 nLtﬁe r%'}gqegﬁiﬁgta LS or

catal oad o 1°0 ¥ dact
piteindheyAnge of e érar OH Lﬁowr%preéergblvéﬁthrnetaetrerﬂgq g.1-1.4)LS
of Within thid@ngangtomf(0fer 00190 QSSmore PrefdAbly Bithimahe range (1.1 - 1.35)
O 1. p
é%zr%i g%? Fa Bégpfr{o% §)65 evoé@ Il'nsgraermoé\?e e'&g{ﬁ g@lﬂ%rgt?g within the
(@99 of fremgy.1,-d SNt FoWlin thedBRY&IPh rf@j)rF §-f nd-9plesent
invention, the catalyst load L of at |east one of the
TREGIPE SadcBraARPIALA @ mlyaarserr@r@re%daﬁﬂent%f%é pREhfAvention
era h?dar catalgc% (gﬁ t i {
W%Srr‘ﬁ' A APFEPI1BAadDT 2_AY ercﬁ'” ?>f?é> }6?H8?C Préa?cf?&ﬂ%pera 'on a
Flgiven ppmtslrt:tatlea dngseadiodebing @t chppérett, tuneataystilors of a first reac-
{R I NS rhfyeOsrertcrh I(?m |1S5)VMS1hILS1tHe&1glih€§b$ar(daﬂd c&BlyiS6ad of the
Trshregistrcip il M %«{%ﬁgﬁ 3ot i [ Tahd pr hom 1055 - 1.05)
FedsitSohringthe ﬂé”ci‘%@\@? st toad @{)g}ea?(chﬂd T%ao\‘}ﬁrt #ichthersatalyst load
vathgehikd rkactodis-in thedhngSobiFrorm(0.51-10.9) hieS3, AsFebeirfg the @tandard cata-

fgtléid gglmgéh,}dﬁeaggg e preferably within the range ( 1 .

or Within the range of from (0.6 - 0.9)
LS, nore preferably within the range ( 1 . 1 - 1.35)
B&caydingite hifurthteh prafemepeermbodiment ¢fGhé bresedt iBYentiSn wairckin exactly 4

?éé%fbrénalfeeuﬁoeérﬁf @/hbﬂélﬁ"’b*i&l? 3t r@@ctb%n% |ﬁfopfaFa‘¥i€h @td givdn point in

e B0 recR e O e s 4 b BB P Pt 2, B Pedor is in the
emgedif et (1ot - 1 He L§ﬂ eshbeing iremstaodardisetadish laadnd theyfirst reactor,
frRas Ay S |ideofUs&stond eati@ i€ inntheXasdd of fonk ERYS ON H5RLE2, LS2 be-

Lg e %[a%tde%nca%lgﬁ I?éav gﬂh? e%m{ Fliatc{o?Eﬁ\ndotﬁg cfaFaiFs% ?Jad of the third

fq@gtgrésr injtge rqmgemé fr,oghg)eG oP-9 rlemi é_ 3 being the sgndggglcatalyst load of
ih8lthiberoagtorhe standard catal yst | oad of the first
reactor, the catalyst |oad of a second reactor is in
he range 0. 95 LS2, LS2 being the
P%ﬂﬁ@'ﬁiggo e 'fréheyQfefﬁgré%fbe'BPOQ'WS”LgéB% Breﬁé%tdﬂ%ﬁ”t'g%ﬂ@ef%exad'y 4
csichiry ste Lgmdamof whbreirt Bxactly Be@ettors are in roperadion aah @egiegn point in
fl%@”bﬁ@réactorooe% beSof thﬁ' R they %I@Q@%"f@ ﬁ*‘r@i Roakdplis in the

Ioad f th cordin
B9 b Dy ab#" bia? 50 Sl Kol gt e
theeatalyst doadecicr saoondreadiardslinathe rowgsr @ifromeihe? + §.08) LS2, LS2 be-
@ané tamdardecdtfly NSl 118 satordl @acRR, il b datalyist I8ad of the third

I t r t
AR SAGLRE (ARG BH (oo - BRY", 08 (it G2SPhtSM LRAst toaa o
theghirq rpctory 51 peing the st andard catal yst | oad of the
first reactor, the catalyst |oad of a second reactor

U ekpﬂecE Eééw@ngfto fhre et 91§ento1'| Q%\)asﬁg'rd tlwactzth@f‘es‘s'a activated

gh & Joich

he

fca{%??%idrcé the fRacky eataining ﬁ‘és ?%g'é% should
bé. from (0.6 - 0.9) LS3, LS3 being the standard
catalyst load of the third reactor. According to a

referr resent .inv
THis 38FoBRSes Py FRt e bpamepEtr baRraaReT ikl RE coBlst oaa L
ekagivep rgagtenistchprget om mndpiipbyaluminathe gangeseinfrggai(hi - 1.5) LS,
brefdrabR fropNEl. T eact) OIS AR &@noHbreQdrefRpRIrb@N1.11-h€.3) LS at the be-
ﬁf’i\hi"i\lgyoﬂhé %%gtio%f caé?riéd 5&tin 18 Fdorts a'\glutenﬁ the range of from (0.95 -

1.05) LS, preferably from (0.97 - 1.03) LS, and then to a value in the range of from (0.5
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range of from( 1 . 1 - 1.3) LS1 , LS1 being the
standard catalyst |load of the first reactor, the

waadoshysbs | oad of a second reactor is in the rPODEPDNS054973

from(0.95 - 1.05) LS2, LS3asbeing the standard

°6t9 l gsbrtehergﬁﬁwow {beacﬁ%? g Eseanck fe pr%%(?atgly)fro&a@a) y @tQ)]LS be-

| 0a e f ange

forg t@? rqagtpr Ii%eneq%@fmera@@@rﬁ@raﬁeae&%r@m/me ¢%@M5tof—3 being the
staadardicathlyseati of theWsaxtpect edl y, according to the

present invention, |t was found that the | ess

deact i vated a cat aI is, the %gher t he cat al

st
ol SPMPHe S*asith %rre%@ﬂrt aieninngoqrﬁﬁ@ dbg &#3r4r AtImigg the fresh,
beshiytagsperatecioordhan @atsbd@cp\raéécbcatelglstesrbpmatwrﬂo tbét itshmatalyst load

%rlﬁ?fegrtanb@%?ﬂér‘nqm 05tL:$%\m@ gﬁeﬂl ﬁﬁs 'oPﬁ‘uC{hé— nfre 6r&ér¥é:<‘f‘ranges thereof,
?1f mr’e?iq ‘3@%‘1‘%1 Wé}jare@g th(i)i;%tf;\lg?’tdgrf\@ ﬁﬁgﬁﬂﬁ ieacgor gontalnlng a

mozle deRtiyaidd eatalyshus eppratsdescatbbl/its eadaly¢t load B either 8)the Sange of
fabmt(0®shes gk nnk ng)5aisA)h@r |h€tﬂ§1i'érfg@z SFafo gpl% Qgt5< L retlo %65 8SA) or in
rEMoB b P oo dh BB KL P fen o a
value in the range of from (0.5- 0.9) LS, preferably
ffy aovofdindto-a PreBrrddSmistimentt eheppres @it ableyitidr, @xatly. Freactors are
&o@aerét%n FP('?S ;%r%fe?reﬁr}ﬁatr S%P@En p%Lgﬁ'ttﬁﬂe QHL ré)Jct&Q:%E]?aH dr‘l)d‘a fresh,

r.r egener a

traghly (poenergiad Qﬁg he W@Sfr@i’&{'\@ﬁed fqtalygigs Og%éf?ﬂl% thalitsqefgjyst load
B in dectaope af Eomr{1 0pdiSaAt £ org 1.6 &) pemdhe more ptedérmedgnpésethereof,

Elﬁ&rsgs (.1 eshhysr Eg&pﬁ{o‘?’é ?%f&ébl?hﬁelc%ﬁeﬁ;}st Q)%@C&f'tN@Fe%@tor contain-
{nﬁéﬁ?ﬁ}? Ed%qc???etg%c aysp d)%orteé%teg seﬁﬁlat | s§ai s?gqad |§] n[tﬁg range of
frome(Ogr b‘B &rle e %hgé&s ot etheanoresuelerrad ramgﬁm thergof, such as (0.7 -
d. 93)_S|-$he et raghith omainglcrBillyst eribiohg bhRe@timeleactivation degree
E5AP4 G 1o SR bRADLR B SESRNAL 9 pf ALY ShoerdiSa so tat it
p@ﬁb{ét lggd !Srvwvwr(ﬂ?e%n&es;ztfr@mwﬁ b@5)LL§z\)0ref9'iablyrpftfrﬁ@ (0.97-1.03)
tange of from (0.5 LS <L < 0.95 LSA) or in the nore

preferred ranges thereof, such as (0.7 - 0.9) LS I f,
?\ccordln to a preferred enbodi nent of the prese

ROHing & theagrggentynvention, & ypisalpesio r??BES‘@rfa"t Qﬁﬁat'rlgta regctor with
prcef%,rst Bddtim tte, raage af fiomdh.1poi.dt LS, maest megferahly in dactange of from

gont a::ﬂvg_t's‘f,g asag ftﬁeeﬁalhgefdf el 20|r0([jl 18I0, %F&Qragry ih e Ja%Eé'bf from 225
3 0 Pkl Feriply ey B b 9b fspdhon GBIELYGeg o tme
tor oberating ameratorpyitf e catalistlaadywghe rangesf fFOSU(@r95as1 Q3)LS is in the
fange lof 3onk- 800 Y @00 M peeferaBlyaih aké Yandeher feath 22836 3761 and more
gIefé Fglgtrﬁ ‘m:et %rnge o?'?rtog{ D54 'ch 3%6'?1 Kotgélgge@e(ﬂ%%j ?ttﬁ% for oReratlng a

f%tqrd‘ﬁt@é‘ é@tahfﬁblﬁ?@ o @‘GL@”Q‘E okfremg8.9 sAP) bp. Mest Ha,r@ferably in the
ramige of fremg017ecD .9 Blrg) B9 theeraagé of Bam 20830 400 K, prefRr&)ly inShe range

Theorh 82610874 41 rﬁ&gg)g%fgﬁab@awevé 98 5P 0% 850 h.

medi um deacti vat i on onpared™to the catal ysts
of the other two reactors, is preferably operated so
T herefare,sf ampalingsto aroe&pep@"w\pltdfﬂrredtmbcvcmng@t atthef pregent invention,

{fe F*8cessin Q@ge l@$ls d%\rrr‘i’éoeétﬁms%g@cxaf:ﬂm&gto?g COnnlecQ}%)m b@rallel and

cord| i nvent i

n
B oo gt s@%ﬁai’ 1R LY Eppo £ Reaitor ESTraflo fresh or
frashiy eegeneigie at@'vﬁrﬁ {aken into .opgragyn,|its, caiatydt [qaddiedrail the range
bMfrérh@1.08N8A Of <f1.891B1), preferably of from (1.1 - 1.5) LS1, more preferably of
from (1.1 - 1.4) LS1 and even more preferably of from (1.1 - 1.3) LS1. After a period of

from 200 to 400 h, preferably from 225 to 375 h, and more preferably from 250 to 350
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(1. 1-1.3) LS isin the range of from 200 to 400
h, preferably in the range of from225 to 375 h, and

woeos/1ps3es erably in the range of from 250 to 3BOI/EP2008/054973

typ| cal period of tine for 1eperating a reactor with a

t r .
! h A r}e/ ﬁ‘r aéﬁ?a%%t hre(r;fﬁ]stzrgg&?og%%sr ﬁ)nae(a%n\?aeerz aao'%ec%% %‘%ctér contain-
F‘ﬁrf@hcﬁ* fﬁsblmrgqg]eque@;y,gtalyst 'éﬁak%'f‘ ‘Ef?eé@té}na% 9a‘iah/3t kead being
mathg earafe dfffim 2606 LHAIS0<N.5 ASQ){pref@’ablpejf froch (le1 1 1.88LS2, more

E)Férrergﬁlgroﬁ‘?l'oﬂg(%r e I%%?h{i_%v& ﬁﬂ}ré‘ ra‘ogazﬁ fhdn t(h? 1.3) LS2.

Phed¥ bgfore. rsgmllgq@e(?usly &8y spegtly §ft13r ta |ﬁg tp%ﬁ%(*é)ngfre@qtgm{lto opera-
260 the catlysh)oadr &fftbe eillosktyreaa:toﬁ isechaapee toh Vfalenin2Be raoge of from

%7{9_’5 hsaand <W§L§Aﬁf pdrabl dfrohl®.950985Pf s 1.8 332rib& of from

h f t
AR oL B SSTAIVER, aBR E3REEIBN Fomao0 o 950
phee dwscatalysitoadee f{rst repgtocexhibitscanoemenudragnassasedl degree of deacti-
(SRRl AHdSthe %@B@M RGcion b@ghglté gbacingtel BehiFERGERF %oﬁtéﬁc‘nng fresh or

?‘rggi‘ﬁgrgr#e% ¥e0I ganﬁgst |$ a‘l%eﬁ1 Fi)r%% EI%HOn sfcl(?liﬁ%stt ciea%ctge?r{%m the range

ener a
phikem (1-A0 6SOpek &t 1-94S3) tpgef@r@bb(qusfﬂom dald- béi hgs.i oretpseferably of
framge.10f 185 0838 @nd eved Mo\ preférasslylof FroS).1 - prafLeBabhyrtly before,

%itn fE\rQé'Bucsl ]'to gﬂ' shorﬁy %ﬂ\ﬁelLé:kmlgnfﬂErqrél o a%?d?qht%ﬁ (?Jergtro?n}r{e catalyst

even no
P of i) Sq2R00 i CHTRER 0@ BT (ol 28154 e TR0 (Ho5 LOA < L <
p106fL&Ag prgfefatdyo RS (©9375.08) LaRchriche catalybElpadh bithe ficshreactor

%Q@lah&e@@oi]valﬁ‘@ fthe rﬂ@né‘eaéfa’}d@ to.9tstha E'0@5t LS Q2B rably of from

e eactiv tain
REQLI i T S reteboraan (harsh SLEST E7iaRah mitd preferably of
&p@r(@tﬂ oY) k8t ﬁm«ralaptst a Ipea@d blfrerg 208 te KO haprgéeralply from 225 to
Br®mM and md?& pkSFbrablylfrom 259 tSHN, h mlfﬁérﬁﬂ%béa)(alyét dfrtedNYifst reactor

%Xm %@&e@@&%%hc%gged (% % ?@%%tl %tlo %@h%méin g‘liﬂn oxide yields

even 1or e
thg)negg;pm Weolirel Kpapler w,hg_ch G 'ﬁﬂgQrdﬁ@@JQP yequyemespts of the process,
Seaecbyd afactor ekikitagh nbesased degree @adeautivativhpag teecatalyst of the

rLrBr}ea(t, Qteb%sa{&@éac&@ﬁg é’?outﬂheregét?ts ort&SRHY ¥ h%r freshl}i regener-
val ue e |rb r@@e of from (1.05

ateq c%éa'x%& Fokh it cRBIROB s qagﬂvitdo%bem
BBAet L periSdd mefefabdyrol2@@m t(d.14005hl.Shrredrermabieyably ofnfrom (1.1 -

@25 L?SQ a%a%v'én Ao d?%?abﬁf @Fff%rﬁm X ff@)“ﬂé’tﬁesﬁoﬁlysbr@or@ simultane-

BOSIR 16, F SFThE PHE e i ol Poagle b Pae @i Ihs Sa st toad of the
tirdordctpeisctlenged ip asvalus dethetrange ef framt(Ai%d-SAegcl 6r1.05 LSA),

peIR§rabli dlgroni €3.b5 or1 @5)e§$tt Yaricegienest@ye dosbathessedodd reactor is
E%@Qd t?taova(ﬂ%eir 3tfl1é 9%]59 3 ro%k@%x%&sl Eaﬁ %glL%%) Breté?gbly of from

615 £ 10oth 521 morg prefgrably efdtom (@ fe HPLES? &ij )¢V8'F nfqrgmr?ferably of
from1(0:7 -10.9) LSS vhenshseue firstrogaetqp iefagemblityofapefatiomfdr régeneration
gmfhe ?a’ﬂl %tS?Fher%%@Hvad Q\ﬁfe‘ﬂrtﬁe ﬁ‘ét%gétep%ofé%ﬁ/ ohpof 8{)erat|on that

n I rd react

Pﬁré’dc%ft“éﬂey%%g'rrso‘@?j *bg”‘ior%o%é%% & 9'¥%r&P%'Pt 'Pé'”tené‘?f@réﬁd {Od” feature
&) vhtheeprocess foé thedngamtion. from (0. 95 LSA < L < 1.05

LSA), preferably of fron1(0 95 - 1.05) LS2, and the
atalyst.lo r ac i S a dto.,a

ERe bR ROy Siigt?Bed piedi 6 OEb Rkl IRENGRELulyous process
peesrding kst Weomvemmrarqcostartmgowm)talﬁ&the fifplrreagipede0hbpgration shall
pé dbsired th ®ore d6t9). LS1 and even nore preferably of

from(0.7 - 0.9) LS1 . Again, after a period of from

200 to 400 h, preferably from225 to 375 h, and nore
preferably from 250 to 350 h, when the catal yst of the

first reactor exhibits an even nore increased degree

of deactivation, resulting in olefin oxide yields
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obtained fromthe first reactor which no | onger neet
the requirenents of the process, the second reactor

we@zdshBi398 an i ncreased degree of deacti vati on, perdrPioog054973

catal yst of the third reactior beg| ns to deactivate, a

b%?é? Sqrgt r%gaa&%qgﬁe%l cmt ggce)rgérst? r re(gseﬁ&%k érll ostgg%%r gt v%ged cata-

én“into ra
byst, @grqaﬁtorawéem%ﬂgre ogqarapp@nl? r@feIany)gaft_eg,@ rerjod<ofyfragn 1 289)to 400 h,
pregdrablgfloyn 225 for 38 if, ahd. mdre-prédfebgbly5dm 250rte 3p0 &f eveadaltatyst pre-

?éntflﬁ %{Iﬁ% (sec}ode I:szct jcyﬁ%ﬁkééh&@%i}ﬁﬁg?%@g&og r%utsﬁl'flﬁg Y ofefin oxide

g ls poiaineddFora i $4opnd feasiorishee loRgeBERte e '@QEW%Pe”tS of the
pm:esaawemass point int tinee,dla¢ abgmtd reecdr isftakdmeout lof pdenaart biod, shortly

b&fofd) %ﬂﬁt‘ﬂ%n@@usﬁy Y&l di&nbAlytdier rtémggeth%f chBanré&t&%d%%ﬁoﬁeratlon

b o A, 5 Do ot by i ggertn
Tbercelcaivar, ithe firsereagiogés eferatedof (rom62005R 400Lh,prefegly from 225
1o8Y)5 h,Rirafes@Preferdbly @260 16 350 B-ah dadyst BAGEF from (1.05 LSA <

B%:{grabhypreq%raﬂy e 81@ 8 5%811@%01%3@%@%\(3‘%2& {)‘Pr‘For? (147 14) LS

PRABYYY MPe Qrﬁi@éﬁblbgftfr%‘? (loped & L8H -Fr@rthfr@g%ﬁ\‘?@f 4 "N ogeprated ata
tialysalbad yhom Thenssf oL wa.e5 LBAE préfeabfyi of $font @&t 0.9) LS3, more

E)\%Ilf%ﬁblglbtf 3  QPET %??%%3 BF‘@%vQH?Ho‘PQ ppéfertahg/eofbf?c?ﬁ 167 ; 0.9) L3,

nconp lve

G0TeAS Fta OUHE Te30TdP OPRRISHE Bicb Gl 17Ol FOBHOPBASA < L < 1.05
ER8jrpirefesablyf dirfrcal ¢1.85 dd9h) iLUSdd Tperefatter epeeint @f froen2Q0 to 400 h,

be?erEHW‘rBﬁfZ%@?@Lﬂp YRd Rdp& 6I%$€I‘§Q9 %FH M tbB5bMethe catalyst of the

ﬁuﬁ(?fgéct%n%lﬁg@@&agﬁgqq% %ﬂgea(gg/é\{f(?rb%aul Ing Wogl%ftn OGS ylelds obtained
tremathe tfmvc@apl@e whighsno loagert meetisshe seamirementsodf the process. There-

eI Ftdr Qs fpaFiod, &8 MaFRtdaetdr B3 Wil edRReh bubbeshetation, the catalyst
|o%?£ of t%e rSS‘&BPﬁ?Pﬁg'@' \ME&)@ d%B.%%g%& EQCorgﬁfﬁoe{hg%%%ntlon and reac-

rom
E’Z!ﬁ% @0@?5'”]9 fresity rRoceeiRied é@tabﬂsS/Wf”r t@ﬁ'ntai@O ip® Watﬁ)n This se-
ttenceadfabling redators ettt of ANt hieto sepeedtidn neifidierr cendtinudiacsordingly. If
H&Q{ g tg)r %ﬁé’rﬂbl‘e"éﬂe? Q Jr?lzrgééﬁeﬂgtldnnc |e§f 4 %aﬁﬁ}sijf a given reactor

t al nl%ﬁ rom-t e reﬁ
ﬁ%%tpé‘ ¥ OF SRITRIPlefYRPIECRSt DY %S*b?%%)é%ts At this

p0| nt |n time, the second reactor is taken out of

ﬂe@drahgqa traéngresémﬁwrmoheﬂ‘eau.eeméntrmj mﬂs%%ayprb@essoarccordmg to

BBEPaet i 0 P € imea 2 BES AR A AP AboFalian s o be un-
d@rgtmériras@@ 2 wedlthad therg gre shashpérinds whsesimphereactor is taken out of

peratef andvandthet I’E%cfdrr|§&al(e@&ﬁio%pdréhdhp@fcﬂ%dre@f itfis @aBsible that

5&%{3 R 1000l e BBLCLARLYS CLRY) RARirt el finodRd. FRIE may be o
Blicshnoperan e thasahe teactor te; hesipkpn oUbrabfaReEIY 5fsH rigraperation

(vhéreas the rebclo) td 54 tgkentrite opeedtien &odixeadl if opsrationl Thede short pe-
f‘lro WILnng a?’é"(!ﬁln%\’ﬂﬁ SorBE i pbARbY Bhn BHRT E;_‘feragly'less than 5 h

E%ﬁ PS94 d48 ‘b% ap mh? C%igrgélgssggg}l\{&?eg:%ggall_ Snds of the overall
proséss, agprgsaft ahrexemplion of the. @gnetab3yle riinateat prrast enabdactarfis out of

Bb@rm.&rp sﬁalg n&Li cOhtribHd t8 ik RYBIFerBt@2 st el eprabémt ifentisrem

3, whereas the fourth reactor is
operat ed at a catalyst load of from (0.95 LSA < L <
AcaBdingAy theppresentabysntion, 4lt mmge® disslosed abgje haye. toThreposen so
afat &le @/d;@gd edlal0ét 1ba® A ZUHIcH B d@ﬁec}!1 as s @h dbkhe E4tanst loads of
ﬁﬁa%&él?% ﬁ pera;ﬂgrq ﬁm% ere?p;aa%( N @@h%’ in Vh{nf%‘r&lélggcli %? ttrgegrq)urnber of these
ERAGIABR isgif tbl%é%lge\/‘ﬁt fogh (G- %sdl%h'—ﬁd\- iMore Pegerablyx thfeaverage catalyst

yi el ds obt ai ned
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fromthe third reactor which no | onger neets the
requi renents of the process. Therefore, after this

w@erosass3ot he third reactor R3 will be taken oupPCDEP2008/054973

operation, the catal yst | oass of the reactor R 1 and

B%dvl\_'I | Is |rp%§ Sﬁ{;ﬁe%?ﬁgm gggsresh@ L%Q\ %\I?een QYeeBrtege?&?l ﬁ}ntﬂe range of

ainin regener a
W)'Inl (0k9e 1.4kERA ﬁwc@éﬁqtth@ﬁonhrmogs @@C@ﬁ%ﬁ&@e&rewﬁﬂwgntlon it
waadbduwiosthat thio fecaiirdmient corgidaratly dacilitates thdenerabd ppanaeus set-up
heo ro‘?l'qu ltrYe fal:ﬂ‘ th?ﬁﬁ@%%@rraée ch% Q/SF%?HPJ i, aaéc}n%arac‘tﬁl\ég/rﬂérow range,

regenera |on C iven react an

Bie cambinegs gff H%f{tts ifofT] V‘eorPaEtSFFpRét BRy-- r'%?)laaéé'&uso?‘eflffr@%%t stream
oiatamleplsftam Areridiatgp tanstandly pm @esemtow rangat This specific choice of the
LEGHEE 8Bt (02) rQéuﬁd@ﬁtli&Vﬁy Mé%@ﬁlcﬁmeﬁ%@geéé%sary to handle

V@%{t@ﬂ%fuq‘@%é{'gﬁ egBstHas ok Sisodssun der of cod i n

such a way that there are short periods wherein one
TR&eIRE, ths noddgltocst REto@PRY t8tthe Prexddt RANEHRANcon@RtdsOthe advan-

taﬁ;e tﬁgtetﬂe dgggtlv%ﬁgﬁ % {h% a"fm %Mé?ess tnln tﬁe rga ??A Bpgratlon is com-

accor
P@%ﬁﬂtqde??e?lt%rt@'l" degeeq b}kéesp?ﬁfélieé/ ﬁﬂpt'ﬂé t'@? §qa]t§|»y§t oadr Wislp an effi-
sient Imgitatibh ef theaatiationt of theefflade Mloatfiondtheapadtaits] s infinimizing the

§%ﬁ4r5tu§%(§f?f@ﬁ%¥1 json whereas the reactor to be taken

lfon I's already in operation. These short pe
ri ods mhlch are generally in the order of not nore
Stege (8) hblnesprogessfaecaling todbs présent Biventinctonggises repction stage

@t tTQe‘bfﬁhen%”@otmé@ fromdHg r%&ﬁigzrﬁbﬁérﬁtlér?%m%tﬁgkyg@ miﬁg&e (i) are
Oisirer 3Pl i eGP el eBls R FEBh . ot

operation, shall not contribute to the requirenent (2)
The tdiRtion RSBt icA¥ENtdaRidrs RECRR AL IRh ddtotdiey R RE@NG) is preferably

Eﬂ\ﬁggtohpgt r{aﬁétlon (%)ﬂg‘?gnsdjsl?c%l tﬂgftﬂfa%plg%;ﬁ hggyoﬁ)ﬁo\%ﬁ}% %onversmn pref-

Ver a
geliyniba oysrall Hydeagen grereX @%vsrgﬁsn i Bligastai0 Y anore preferably at
fe@aic8 HVSaridrstit) peorapraderably dt kst @3 pestichvas 9@%}191 1%, 92 %293 %, 94
6}' \g5d@df9§y>°t Q? o/nlggb@r IO ?bpeﬁﬁtﬁeﬁﬂ&teo'ff% bvc‘erglr %'?Jel olefin oxide,

ran from Mor e prerera o
afﬁbhy é‘?ﬂlﬂ”ﬂe{ Pde i e eéat?ha*t'ﬁ%StrSQn/géneffe R'f Fﬁt%baté%%t 85 %,
even mble prékrabdyatieamd 86 ‘pred ér pdticularrat tdaet $age of from
(0.9 - 1. 1) LSA Especially for the cont i nuous

rocess . of the present
RRAESRE 0 eriaranl PESREr o EPERY Phnt preiite PHRF cirbfilp o profora-
Biypathea iange of frapm ) tec) barueare preferaplydrom patto £adar, and the inlet
fRvefergiarecat mby@ionhg,)adterswtronauw QsaRfoRtdt Vedsy paAaNPYémoving heat

égrveggtedtoﬂﬁncig@@% ﬂaq%n 'ﬁ |$ Hl%nlé %% oP;FPe?ehgbl% ?%tﬂf% % (]3 more pref-

eTapicEn P8 (GRS ATy R0 RS Thi o

speci fic choice of the average catal yst |oad
[ r
ﬁ {i‘lqe% 'azpﬁéfe?r@%f eﬁtﬁagg?él/m o@ﬁe‘rh%}ftlopeace%@i@ Mg(t, he reactors
in ﬂlg:refrom

Phgans Gh i otherdparrs iHioraspyaie srotis Srduecs
o ther e\waﬂ efflueemon@rstln@nbth&e@)mMEechma@mrt@fg@ntshatssernlelly con-

Ql@@‘:&f' dl'e?f{n' éjfpré}fgr%b13ya;§r@b3\r1§ﬁeS oREESENRbadtéy BI@ﬁn r&@fé?élﬂ)ﬁ propene,
ation | a certa

PRI PO piRis b Fﬁ@%%éﬁ"ﬂw Rt SEROET o preferably
bydmgen peroxide-i on of the variation of the effluent flow
fromthe reactors, thus m ni m zing the apparatus

AP TR AR SLAO ARl 5, PEPERTSASEA Ao Lhgo () has o

solvent preferably methanol content in the range of from 55 to 75 wt.-%, especially
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(i). The effluents obtained fromthe reactors in
operation and enployed in stage (i) are preferably

w@odosasizegl and conbi ned to one overall effl uenPCEEPBBSV54973

The reaction in the at leaap 3 reactors R 1, R2,

Er%feargglgr? c@%dlég té%é% 4" )ota%]écl Bh %ee{o?glqu @ﬁr of tr?e oQéjrgll %{‘fluent a

ions such t he” over
W?EW @9@665('(‘(1'@9 Enee &f §rond tOp?%YVt e@,aﬁtﬁp?C'?Fﬁépr@f%@%{V pf from 10 to 20
.o Ol d sy thiei td@al eefyebsinenoverdl effludreasi oBln Yixideoatent in the

K bd,y
Eg&%gﬁghﬁ’; %S ad(): W{’S% g%o %aﬂ\g%re?%r‘abgzdf?rroﬁbg t<§ [ﬁ % b%%ed on the
ttal yeeiant °§*?‘e%v9@”@d°f Uspt. gd g OI%'PtCH@re ipdhe f%@eé\/EP@I jto 10 wt-
94, elspecialygtreferablyori flen baskdit.oh, byshdogetnepetabwiedp of the overall
Brgtsrably at least 80 % nore preferably at |east 85
% even nore preferably at |least 86 % and in
particular at |least 87 % According to especially
phe fempesetuentidde nearel] efflnentmbéairad feorh staghdi) isseretesatily inghe range
Bf 3848 tbl7y ~ChmbReprefhasly of frérh amtd @5t°g. gﬂoh@rbelr@jqée to the distil-

[%E[ grﬁ % @%lnyof (of V\mtc% |ts elégrltpe%ras[ Q[b‘?ef&fﬂ?d embﬁfjlment of thfeopresent in-

é‘?”tloéa%Q'OVbaﬁhﬁl Mergl P@H@r\‘h 'ﬁgorﬁf@éﬁbhg@ﬁ@tﬁﬂt%mdétr leﬁgt one heat ex-
emanged & & Gampdraturanintthe rdrayegs fin p5 & 80 ad) yiofe grafe?ébly of from 60
A chore pref erably from25 to 65C and particularly
preferably from30 to 600C. According to a preferred

enbodi nent of the invention according to which the

Beget(e) san norsprisgefu(thgr staged ik paitibdar fughert mastjont $teges, intermedi-

5%Sﬂ?%ﬁ1b?“fﬁst§§@sdl5?tthé“hk‘é Uh& 9!@?&??46!?!19&7155@%%“ QMged@l chiprises at

uent cqnsil s
BB1 Gl ebtans Sanes. Ay rehrasRe slacg CE PR 8iﬁ&%react'°n stages.
preif erroa@psefgablpyﬂeg@ (@xgodrprises ek lpasieehepintdringdiate treatment stage,
AioRs @FETBlaYlyPatoRESCoN Hiérataldiy s8phrdeort stageeirebaRicklar, stage (a)

57 eper allﬁxywﬁ(t g-,e .nt%ﬂﬁe&ié‘{e%égér%ﬂ%,ggtg?gper oxi de,

rogen per oxl ding to a preferred
enbodi nent, the overall effluent obtained from stage
Therefoas, the smsuﬁh’ihveriﬁbleblsba@btﬁs e b paduekss ebbietstage (4)temprises
range of from55 to 75 wt.-% especiallypreferably of
from60 to % b on the total weight of the
BV er al9ackeT Pg@ﬁto'ef gb’&ﬁ?@fﬂe N ey g %%%X'g?’ RreigrAbly hy-
5 to @&gab pe%xndestmegweaa Inyxtpnreetfoemmblnjg adéfinf axicte, pGeferably @ropylene

%)Xl@é‘sﬁﬁlre‘é&ebh&eﬁrpt é‘ﬂefé’?@t!)l?l'ﬁroé’énet hghdOViRfedkled hydroperoxide,
effluentf oxi de content in the range of ¥rom

n
5 to B0 Way%’dré’%'ée?ré’f( ¥ preferably of froms to 15
0 . - vpensaston frihe Hereaoted|olefisi graferablytiiepangefram| the mixture result-

ef f | upigt froranglagen (i9)| @zﬁtblﬁln@%ﬂrﬁmﬁjré @ombﬁsm@m@eea@fedf hydibgeroxide,
to 10 erat(Ré hg&@)g%j] B{% O%Id?r eferably of from1l to

ht of the overall

@'f)fl uée‘rﬂCt'O”rﬁEthee"r‘bﬁ’éﬁ’%ﬁrQPf'@e dffre RPN Dedragen eeroxidenvhich has been
obt ai sathritedoffdt atgge (ii) withlgineprefabibly prapehde range of
from40 to 70 OC, nore preferabl y of from45 to 65 0OC.

r to . being fed to the d St n col um
ﬂ" femwm'@Hrq H'E%%IQFP'B‘e%a% 5#@?@” & Cé’ﬁ{%HantEﬁtpr%e”t inven-
tiorerghatess torthe omerak atfiuent direbovgonmpnised vtthaleffluehfs| alpdained om those
Bf BE &f RBLY3 RRBILIRYIRE,N.. & WIREShreGRBpiaAsn.€X Cchanger
to a tenperature in the range of from55 to 80 0C,
more preferably of from60 to 75 0C. Stage (a) can .
tother preecssuaacheting taliesinvéniopait iy eessile flaushdhe same or different
typas bf AracHragestagédtieaneai). Thus, it is possible to carry out stage (iii) inde-
pendently of the reactors used in stage (i), in an isothermal or adiabatic reactor. The

term "reactor" as used with respect to stage (iii) comprises a single reactor, a cascade
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ate treatnent stages, or the like. In a preferred
enbodi nent, stage (a) conprises at |east two reaction

wGat@gass3vdbre preferably, stage (a) consists oPCT/WP2008/054973

reacti on stages. Even norezpreferably, stage (a)

SPé‘t'%ésst? %EB‘JT] @ac%iw ?(dis {égc?orrgreaq Iggs? C{B‘?Q(Nh?c%aagg operated in

one nterne e sep aratt1 o
@@rﬁ{j@ O'I A peftupe of apactas dg@rqla)atd%wwgé%ac@(a@tr ¢ yew@ coupled
and evhiebdh at Geasepads addotuts Hra@peraldie ineparaksl. Aberging et preferred

leﬁ%SHHHeﬂ &arf #érﬁ*tﬁesus&? ﬁ-ﬂﬁ ?Fxﬁr?xﬁatY&%E\&PP s?st?l%zﬁ) £8H comprise

rlses reacti on
&%ﬁeactor Pref-

Btr'S gpee 'ﬁ”ﬂ RYPOHRIFD Qf@”gﬁijefpé? RIEIRP RAT
peblyx atlieastt anegofyiee additiortalireactoosis opsratgd @ fof ieraropledtne reactor of
%EE ?i“lg%: tAkéd eme/dr)]e gﬁ?g)'nﬂ‘gﬁ réé%ﬁ@r%%r? uf)ﬁ)'rc))g{,fé Boncernlng the catalyst
Bt ot loc st eimontinsial b Seps i Yelarapra ientipn, stage (i
oonsisig petivooteatiors apardedratbbaralial opzaters Wheoein tone reacterus eised for
E@Bind biOhé re4btidsh 28R WhereirOiRtAkAItg réadidrtadrts be taken out of ser-

GO sxamgolgansg&}e%g B PBEEBELL Sy BRE! SEBR K taken into servce

er oxi
WG@H%‘P@%@FG@W'&Q@N thgsegcting dribgetintserpiandd thepyesall pragess.
been separated off in stage (ii) with olefin,

EE\&" & tﬂeré/ao%rQ B@&?rbea— he \'}eefomherpeéétw eac(:@r%iw tth '%gagfer(fﬂ lespecially
Uhe of Lhe pres

ThegRereISAceg i oiies BRI cTard e o2 P%aﬁ?r@%P dwgfiow orin
opflavheparbfidrumnts. lolohae tredrebriom érecsperaiéd trhdovatflowerasde, 3t is pre-

fe‘?l%‘at 8" SseFivod-ted reactormh%' 5B Feferdily QSR albAAr, rhﬁ\tl tubular or

o deRatadndest piafroly ediirpgh Blh of Kasline fading sacket in case
theagesto is)designed iasiigothermigsreaictor.i ls oeee of Bownfiaw eparatjon of the re-

atbrss itag poddiblé Yo thstseNRE dettiby cofdifidhe JueRGEAEMparatlle, fressure,
f e@qgte(a{r)d {efaﬂyeagmoﬁr%g g%ﬂﬁhg%atgﬁélggﬁéﬂ t%ta{ t‘?\%cr%é)gtloy qugarrled out

reac
@o@rﬁWB@e@haéesﬁnﬁEﬂ erefesakly 4 a Sﬁ‘g@a%@mseapr ined spuligpfigse system
se@npriding fararxaeple @ crre&ama@w Asatb the dswnilompoperaiidnomsde, it is espe-

Wallfpro il fbeﬁéﬂo%gt ir{ée&?d' alib kigh reeﬁﬁloﬁ‘ i bkigASse° feiactlon mixture

reac erel n at actors are Seria

EQNRTRP %Hﬂ“'(%\ﬁ@\i%f?% 'B‘(’rqp@é@% et Rhage: ypter \é%‘pﬂ@ﬁ"&?%&erox'de
rich phasd, | @infainkeg spldemty preferablyr metvaneld ae iz tdwie rirgaania olefin rich

BRAJ pldremdbliyne p F&p@h@@fc ha8&. Ao l&th%e&%é?ﬂ inEh8&8¢ it is also

it A

b fosopaef?tgﬁé%aeac g B ngP BB 3R Bt 38 Bl the reactors
Precgpesatad inupflew medss tit iv peefeyfed thaisadyed-betedackasaidn pagcular shaft
'résacmagrat ed if, for exanple, the reactor of stage
(iii) is taken out of operation for regeneration

ur poses concerning the catal yst used. According t
Eh@a@‘?rﬂb)dlpﬁﬁ'ﬁt”abpr repee l(slgl\(ean tgfusingea ﬁh@‘géqﬁctor more preferably a
contiendusinoperbiegeshéft régctar@ndipattizulatly praderabig @ antinuously operated,

Q&,ggg}%eg]aﬁ%&%ral | el reactors wherein one reactor is

used for carrying out the reaction, and wherein in
case this reactor has to be taken out of ser vice, for
éhemfire the erasent isgenionalscorlates oaspocesshas dedeabed above wherein

[EREEO(i), a8 IdadK S BhEINENY-RBE b 5Rorstdaeh nalihgWr Remf Pfo 20, 000 internal

0%F Anf 96 Picat oSl pe R PRk e S R Aetils gl Pgerated i
p@rra"@lh@rer@@my&m apd whettimip stagsstiihgan afiabytic afiaepetpr heing con-
tiM@usKasePsted &€ AP RAE Oistdieplpyerf. Sitill @tbre PesTdiaBRNthe reaction in

%natqgas(?‘?ﬁrreétrggctbg oq%‘(ggel (%V\én%rstlllr}nore preferably in all reactors used in

stages (i) and (iii) is conducted such that in the respective reactor, a single liquid phase
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upfl ow operation node. In case the reactors are
operated in downflow node, it is pre ferred to use

wo boosdsizesl reactors which are preferably shaftpCT/EP2008/054973

tubul ar, multi-tubul ar or multl pI ate reactors, nost
e n
RS DB I Bln| 697 B AP B8 0 ), o
paiab/afs@edffordbwwwt@@e"pa@tioans emploed pefeedbed reactor wherein the
paalystik @ dtaniomaskitet datalystambieopretnatsly bi T8¥$ o8 UG-MVE catalyst and

%?%ﬁB%tﬁgﬁrawg%%ﬁgatal ged rate and relative amounts

tarting naterials such that the reaction is
carried out in a single phase, nore preferably in a
Scemtieg lto gtaigd (Dhaseacted dlefinds sepdratelddeen thestvenall effluent resulting

F‘rQH%rtég%' (”)gThlfs%%p%ﬁ&Pkepref%réH ly gérﬁ@@%@tsby (’ﬁ§t|l|taﬁ’oﬂ B&ng at least one

S8R SobRT, e TBafien riie SRt h the bt ReR] i Bactor, pref-
et from the 2t (@est heempraasiong used mq&ta@ie &y ueopsising unreacted olefin,

Bieelh QRRIEOXbIdENnt! ﬁﬁdfer@hl?srﬁethﬁlﬁ(ﬁf etk ldndauhysites ﬂ?droFeromde pref-
Qﬁatbﬁ)(WOé’éncgerB ?g i5 @%Hu%é”r{qg\esg%t}ﬂg%n cﬂrjrenf eﬁ'ﬁg dlstillation col-

organi Cc

bméf'érpéeﬁﬁ'g@bb( ?ﬁ%@i@ﬁ@t ﬁlt@ﬁ PrPRssEe ofdfeeridiontf pe: tn?fée preferably of
fro@sefats bary eiotd prefdrably of drad tp@stsdrlzing stild mope paferabipef from 1 to
Q%gpgucgpaé p fownbl ?‘Q’ ?ﬁd1 'Sr %kl19 kf?d 1@&92 bé\rn (%B?dlﬁé;% an es-

reacfors._ are operat P
e P eide a0 Fee by g1 aOB SPUITEL 1ok it S0, Preferably from
fe&chdasd edpecitlpgeférmbly fronpds to 4thaoreficat bgesce i s
given to using a shaft reactor, nore preferably a

ont i.nuousl y rated shaft act.o part.icul arl. ,

PRYUPLEYS St BB e e e ZiraBR Tkt Siteihed fom (
Isdad tothe dittidatihgrouimn hfe("bfr@”e &rip 30riheorelicahstapenbelewahestop, pref-
bRbf R0 E e 3520 hedrsicsl oabsderuethehes 6f the iclufinage (i),
at | east 3 shell-and-tube reactors each having of from

to 20,000 internal tubes and being continuously

éb@ﬁd@@ef tha dighifation ety ofdib) @ SF@&’Bteéﬁ%”t@&Y ﬁ‘@j"sctﬁé'ég &f elgfin oxide,
prefgrablglpralylenaraxidenpologre dpretenablyvhetreinol anmd gitrageted olefin, prefera-

BIR p?&h%'%afsio dén%lf ?t Yr%atﬁb oF thg%gﬂﬂnrr%%fér%k!g |1Tn¥<tl9 & Mi&fled hav-

ow D e

er a
I Paise PNt of ok aofb AL i Ve & aBYR Sob oS an@ 0.4 wt.-%
éng stihmost preferatdy ef rp)teTﬁcare ddny0.B wtatol anadbating 8 hygmgeioxide, pref-

StBEe o(rééenaﬂéjroflbé ichniefit SQM%S@Q@HQBOHW dr@feFd'ny of not more

t
E@S%%C b SRt nyBreraptenhet b flar QEiirg, 8 egabie o pased on
ﬁteatg@éweugylt efilge (nixture obtairedcatttiag tpptof theeebldron. t he
epOXI dation reaction is enployed as fixed-bed reactor

eﬂo'?to&h(?f tﬁ?&@ |IYa?|§ fgluﬁwn.rht %ﬁ@s@&&lau}/ %oﬁ%étﬂg%?%olvent pref-

ﬁﬁbé’ 'E)‘Pﬁ‘@@@'aw ranfiginTeacied hydroperariger erefﬁgatilb ugfeggted hydrogen
pérokide isoletaiviee dAtathe bibttorn ©f srepesiahech nbauretidiebtained alaking an ole-

i fdré‘f% bly 5?%})&3}19305@9{%‘%@?@# fr?agtSPZBmﬁfQ@Fa%w (?Trholt Fnore than

era out n
Eﬁ@p&n %'?C; g 5@*9%9@6%% ?HmeéE‘aHPPo’%pﬂ'?‘x?ﬁ‘?QaYiBﬂ & ‘Psi@?j" oxide,
preferabliie@ rropylers dxide eomteaicefavol mure thasrHbpymf preferathiye obinot more
H%ﬁ% gk §|¢d Eﬁﬁﬁbl%r&efé‘ﬁétﬂg/ bihgthaee tr(dn) 10 SPA le8EMBase based on

eact ed fin, . olef eferably

& rahuF onbertas Pandednidhel v a8 By of
erably hydrogen peroxide, is |ntroduced in the
thérefdré,addpendifglodnie rddpectiiespaiht! Gtvienn diﬂlllbtl\lé@épiaﬁatlon according

B)r StfaS%P)l Cyan08$ ro%ggrﬁ)e%t ?saséﬁa[?atﬂ)rnegfswrgaagd Ehitt (;r taFfer?'lgtlvely as

separation of olefin oxide.
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froml to 5 bar, nore preferably of from1l to 3 bar
and still nore preferably of from1l to 2 bar such as

wqa200813sB9g 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, BCBPEP200£2054973

bar. According to an especi2ally preferred enbodi nent,

the distillation colum has from5 to 60, preferably
from10 to 50 and especially preferably from15 to 40
feesdiegite & sty ffades prefered emvgdimend te idistiliatipntgedmn used in (ii) is
poreigarddeds ety neiitcolunhve haeiagtdtdeasti otlcuside-ofitaie Npéferably one
, t.t [

PR, PRl e Abaustdl LARD-BIHPY S ' to 60, more
pregsrabiy o 14 omOtheersticn Siesedr et i cal st ages bel ow t he

top of the colum. At the top of the distillation
FRL WBPerPfortbihdd redicHt SERBIFRIERA Bltake GARrthd BRIdRHg wall column

ol ef xi de e ably pr e 0 e l vent,,

BreSaraby§s Thim Sl Ve mere RiEEbBRost 16 30 3o Bistofg gumber of
heopatine, stagesoint the reelimnatthe kerichopendfsectinn efotharimflow part preferably
RaEFr6 3o Y5 0% NinsEcUsrefarsb P REMI 158 0% e siippig&fection of the inflow

t t re t 5/0. -9 r £ .

i bRl (RS, G o i B FRPAP L6 %, e strieping
Resttient ofdhe offtakevpart preferably hat frag %tq@fﬁom@f%&ﬁe&é@blbfr@m 151030
&g, ald gnhtthiargeseciier okihdeoffiake pat padferably Wasr féorh hi@ntolW® %, more
Efé‘ﬂ%raﬂngFo% Q?lty 6@f%,ngrt|d @l%w%hé&m@ﬂe&?@@é&%f %’ ilnh \/(F%g offtake

referably of not nore than_10 Q)ﬂ I n each case %ase o
Bart Pﬁ%‘et%{(‘ﬁ?” RESGRBIY Ses fean ﬁit‘%(?ﬁr ® BHEAHERLM MOt p0 %, in
eéch ¢tesead thentntal Aumbéreof ioearetivabdtagdsan diescallirhat | on
columm, a streamessentially consisting of solvent,

ref. erabl t hanol , .wat er and .unreacted, . . .
st st aBE R bt 4 R b anicye e from
Issfed intaithe dolumn ansethectidenifteke viaeviieh amart of the solyeet, ipgeferably
AltrinBE Grdtanabydofdron® Deo f50re,, Bioed Breddrhbly f oBPERE 40 %, still more

0 e . f f to
L ol 1505, AL 1 e
soluentsPgfiRbla A teee|: igtaked PE =S Antesmestiate boderangh syl more prefera-
Plypgiyd oin éedobxaciteto Gtagk €t todde arainged aediffa@nt bélgienn the column rela-
9\?&?@0%@ Fé’iti&i of AL tm&icﬁpﬁgg% TRRISNY pﬁetféljﬁblg'm'ag at a position

efer y, of _not nore_ than in_eac ase based

@H'CP H%%P@t Lo rimgere RepTerab ‘?‘r‘?’?tﬁg'r%g Dibegieed] siagesadove or below
thetdidenofGéked. he col um. Therefore, depending on the
respective point of view, distillative separation

cqrding t tage (ii), can be described as separatio
366 Atalodi B Sat i g BRePRa D EPlF SR ALRR & Ssl?obly con-
tigured efther asxd rreked coluainrrpntaining gandpm Fagkinaer ofstleegdpacking or as
grtr#@?gztbrm&ni Fot Beandlhls it iblp@t;ér,ilala t@i(]lsél Bledt $@slali of dsh)paicBing having a
A 1 VI 3 e
SR Bl &R oL HERLROYR, 106Gy AR PRy, 206 o 750
8 drgicaigigd Rasing oPUshrPaskis drrarifise AduafT separatipnt ffi@ency com-
binee with eflew pbdsgufer dop por theoslicdllsegret | cal stages. The
upper conbi ned region of the inflow and of ftake part
f the dividing wall] colum preferably has from5 to .
@o‘h%a%merﬁlpa?%mugyrqﬂpam the o ”ﬁb?@%’ regionyqi dhg ?f?‘éﬂ“” divided by
tiwrr_lie’dingfwatlIhwbit:_btdoosilstss:tfafg@snﬂiqmmdme seddionmf the imnfow part, the strip-
tﬁgls‘égﬁ?géf tﬁ@&ﬁtéﬁgrdgﬁtbﬁﬁeéfséh;Bﬁil:wgi%cg%mo{gﬁeffgﬂgﬁ%w att’rﬁisthe enrich-
e ?Jepo.ﬂfi%_OE@&O‘.’ﬁa%e&aw NP tieree AR SRb s i shagf packing or
fandamimckin g7 hedividingevaircen dedbernally msuied i tegegpgions
stripping section of the offtake part preferably has

fl'FlQ @if%rénQia?Bre%%urgD&%r Qﬁ&fdﬁl{o%pd %afl rcgmn?nSCgrsj bg%tilized as regulating

parameter for the heating power. The distillation is advantageously carried out at a
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% the enrichnment section of the offtake part
preferably has from15 to 70 % nore preferably from

wQ@0008a3808 % and the | ower conbined regi on of POEEP2008/054973

i nflow and of ftake part of 28he col um pr efer ably has

f{aeggﬁr% att 9ne5t p%‘?}fr%ﬁ Colo egaﬁb[?r o?bh{ﬁeor e i Ca mé’edﬁreferably from

case o e total
f e 3csr ant still moresprefacanly Seframvhio abaiotvshiasr!. ik Tisklled. 1.4, 1.5,
viea1whit 8h19he 2apduct mi xture obtained from (i) is fed
|nto the columm and the side offtake via which a part

he sol vent, preferably nethanol, preferably of
fl’ P%ﬁisé”ett@” Eﬁ)th%‘ PRRSE@Dr @rieacaityn afempeyaiure f%‘ga@(fm% 65 to 100 °C,
&ioré bref@aBly pioaf 20 abBy °Of The aitilatibe tafpdfamnslisaapsiired biythe bot-

%ﬁﬁ@kﬁ%\k’e of from10 to 25 % of the total sol vent,

preferably msthanol is taken off as internediate
boiler and, still nore prefera bly, directly fed back
trocaseageh elo)\udetomhieCcammamgmbdabt e ftéeofethe distillagiohscolumn of (i), a

ﬁ@an‘f%gé’éﬂﬁ fﬁb&sﬁéhﬁ& _lotlelef‘ln%xﬂgsbr%\‘é? I?f a%ﬂf‘ene OXIde ovent pref-

retj ca st a pre
aEE@rﬁ ghe! mpda%rq%terdrﬁ?ﬁnl pfeée@éy Hﬁ%?eé‘epﬁsé%éﬁ%ﬂa\ﬁ otﬁP of the
Boltlmnls mikiger ietobtanedshaviregsa sMater ecootenbel mat nidre tisard®00 ppm, pref-
Qifafbtyaéﬁ‘ehot -Hb?e tHawl 4350%6'!"34% s‘ﬁﬂ'n%‘f’@ pPé‘@r%beftnt&)? @ ERHB00 ppm,

3 harnda PEioheioR S e ST D1 Ao e SBnehEatinhgrops than 50
@pmepr@iﬁr@tdw net roeredbarn2@ pay angl sjlihﬁnore@ref@wa feot more than 10
b§mpm8§adal dask Babs® of gL totarBleidht &F triemmm@@ﬁtmedw@tvth@ dop of the
"élolﬁrgﬁ Hlth(é @BFe ?r%btoﬁrs?rggrgfc%bftd’lrge{‘po r¥ n@leﬂ‘rp %Qef‘g%{bgﬁad propene con-
lpat R i Sufe PR o BB Qo2 mﬁo i parandi Hh more preferably
ef frormi20ne 25 atRoh an etdfiniokide apretanalpy ampy&mérwzmepmntent of from 50
E&@@Wt%o%efe?é@?%f frb@ 552% g@%‘t’&mﬁ'é&%& | | Bf &n 60 to

0 W o P Vel PEer b e forie! %ﬁrﬂ%ﬁﬁ%? % i pref-
seblyi ofrah 7the 1Ablww/pand espeaninliytpreferghivngf Beotitole tF wt.-%, in
bhéh %Jé @é%%dﬂﬁf the tbfé‘? weelght BPtHROtopetleb AN TRE thh&trbah! |9Wreferably

§$ta ?a 1 rt}e% ment section of the offtake part
513 t§at\‘r?8%‘°f C)Yare provi ded wi th ordered packi ng

or random packi ng. The dividing wall can be thermally
The wlrad@dobtaintdes eénd elleWiakeTorethei ddineitbh e PnaPSUT & a liquid

gtyga"m Fr%feg'étylgdd rrgLflM\’aétfeaﬁP ”Fﬁﬁ%@ Bﬁta% ch tﬁggjchsqmatlon column, a

aﬁr%%m epgRNtaly sansisdvant ﬁ@\é‘?ﬂﬁsﬂ’r?feéﬁw F’@H‘%‘Q{ ang water is obtained. At
ther sidsoffakatof tthe cblopnofa nixture lis tobtalfkedobayving nedadvemh| (yreferably a

He?r@n%l d?\té'lt%?‘ bleé%r% RI-8f %r%%hﬁ{)ferﬁ'"@b 159w, ‘%aﬁre?erﬂgoly at least
§(t) th %rzg?’]rdistl moye pre g_pégﬁ/ a_{ I st g}-yvt ./E an Ea\érlil%? mza%gaqon%ent of not
Tioes thasth M.c6i prefarably DénObmefeethabICvS whr%biand sbilitmaore paeferably of
h&tTRSIeathAh © Wta%gf‘m Esnedae aled OR tAC otd g TR MRture obtained
%@gmdo fg 2“ 'me distillation tenperature is
s & At cﬁ eb%q TOm of the tower. In case such a
di vided wall colum is used, at the top of the
gt e ddttatn sMhe aistitioncollivin) a sredirezgomtRis eﬁlﬁ3|§tinb)of solvent, pref-

8%%1yerﬁgfhgﬁolo ta%l %FH fun%' gﬁ% hﬁ?cﬁ%%ﬁrfﬂ i)negér%ﬁwe@afoeggn peroxide is
gPbiginefl, Atp'ihéft@ntt%‘l ‘37 “E)‘? SQHWQ anyxiypst igiqhkinedapavingean glgfigs prefera-
blyea pl@lpamn comtent oft notenare tiadot 80 peoh, ipeafenaglysofwet @rore than 10 ppm

SRNERMNoRS prafratiiP bEndthadte 3%h BB, Bh&having a olefin oxide, preferably

a propylene oxide content of not more than 50 ppm, preferably of not more than 20
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erably of not nore than 400 ppm and still nore
preferably of not nore than 300 ppm and having a

whyasapspoxi de, preferably hydrogen peroxi de cpOt/€PR1008054973

not nore than 50 ppm pref euably of not nore than 20
| r r R
Bﬁ eag@%t@@é)éé r[agg(—{‘ergblgo?%ﬁt r’rq‘(f)JeXh 1(5]$E)r'ﬂ cF\ E%Qem&e)q(eeowme total
WBtoh! eidbe ﬁt'Xtt”lﬁ*é)ttt%be%@t the BoléasM Qhihe CPl!H”Irher nore, the
top stream obtai ned has an ol efin, preferably a

5{ rP&’r{ %Eﬂéarﬂ Qengmn}ﬁ] t§?de°’§f Ak -div 8|ng§%/‘r3 ‘EBIPH ycaﬂfbe recy-

nor e

elgd ta@ @g/em mtq)/gtagtﬁ (%pfsﬂwpdn\@)pl iR pro&pg &rg@r%})l at Ieast 90 % more
predggblgrad least @& Booft tbatstrebmf taben HONt the8fdenbiftake are recycled into
Ragb @y.ably of from55 to 75 wt.-%and especially

preferably of from60 to 70 w.-% and a sol vent,
preferably nethanol content of from5 to 20 wt.-%

hoe boiteras skearbltakeoffrdm the distilation ¢dlumnwereteyalinthe dividing wall dis-
fI%B66 icaluhin, Bé@cnﬁélﬁb&dhs%flné bPsaIVdht t frefbPably nelhanbl wedsitand unre-

a%gh gro%?je hr% ergl!)l h M\% # el% |deh% thrPfesdt{o%ﬁ reaclpor of stage
pPSTERAbMY

Q"He Péﬂf‘?réh% tblﬁt%ttﬁé‘é Séfteamh'é @P'@épﬁpf t%%n%mtrpﬁ@ce@dn@ﬁﬁe reactor
gianfobexamplaperé-stage eodling ot tvsttagatvolipyeierealreferably to a tempera-

th%I i ﬁiorﬁtfoeca% ét st‘illhrﬂo%' &ETe?JtII}; Wteﬂﬁpetraﬁredéf?wrr# é@‘d e, stil

m esse

pYo&s @%P?'yrfé?%aq{%ffn gfﬁjer@g{yeqrop%ﬁeoﬁtaﬂdﬁ@aallyA@dquéjlrectly into the
stadt®r of stagk ¢iipdr added dothenbpttoensratrebor @dtaised brbai (eplior to introduc-

rh@\é'a% iRtoAé Y@d&or PEREEY; Fi")bMerﬂafRZézIﬂ}ys‘?rr]éHdlt%ﬂﬁﬁ}ﬁ RbsiPhyRbperoxide,

el Brdoupr beblie SATHE 10988 and ot i 11 oy e

preferably at |least 97 w.-% and having a water
Eﬁ@ts@IBbtl\mﬁ/ o His PEHcEor astage \(‘vtl) m%s;ﬁcﬁ%ﬁhﬁﬁbb’er@fld@Odreferably hy-

(%a % Ef\ﬂegyrﬁgl)zrhdth%}angeqprn? GQ ?blﬂgrgfprgﬁhbly in the
Wéiggﬁ&onb?Z th‘@ %Wmaét'qyﬁtrlauﬂﬁ@‘araaty ip Hee @na@fr@mf@re@o{o

the colum. At the bottomof the distillation colum,

@hé%%l@@ﬁﬁt?%? ﬁ{ét 6\)%|réllypr89é§% &/ﬁfh‘ Qg%é)sf QﬁBl(YWﬁtres;%c@%f hydroperoxide,

era ano er and unre er oxi
B?eé?r@%éiﬁwmﬁ%PS@’éWeﬁ%P@I‘?raeyu'%”@H?a% am%%t to§9g/e, more prefera-
biytin tra mhge fromc®8 tn$V, Yaand marticdaiilyspreferaby edthbagngegfrem 90 to 96
gjefin, prefera bly a propene content of not nore than

50 ppm preferably of not nore than 10 ppm and still

nmore preferably of not nore than 5 ppm and having a

dhetatal hydicgeroxisiee pesferably hydiogep pewxide ernrrsion it efeterally at least
P95 WDMerd haferaly BPBasPIRs o6, ahbne HEferudly BDIEEsttIPaNY% and particu-

%@%%@fﬁgggﬁiéalstg@%e/ preferably of not nore than 10

Case baSed on the total weight of the
m xture obtained at the bottom of the colum. At | east
Phas teantion hixtsrerabéaimdécadkan stageniii) pefabblg has atdobredt sorndkermgprefera-

|d meRlaHBMcdhfdht Bﬁfr&'ﬁ%% \ﬁls o5 (?(r@rbtrefb &Efﬂ%g 6@ kd 85 wt.-%

the | nventiv ces ef er
Ot Bl PR DS FORUTO SGHEE i egtof‘élé‘?ﬁ RN P e reac-
tivremeitare- 6hé wakar cantent scyrefesably mﬂ)esramof(ﬁ@m SThoet5 wt.-%, more
B%ﬁ‘ér@ﬂ@ SHFRRAD e kWi, f"/{?@nﬁh%pgb@ﬁy Je?ér!a&? cﬁerde”’HS to 25 wt.-%,

BRE o Bettoll Bt bt B Yedion st TR RERS Phererably the pro-
peerapgiie copierly isariefe kladlﬁeewnlg?daf &p@rbm Zwt.-%, more preferably of

poef Btablwt.-by dr @ @epedily Prefdmably 6f frvan fed vito%t Based on the total
(NS%H 81rth8frea¢‘éti89$nixture. The olefin, preferably the propene content is preferably
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(iii). Preferably, the bottons streamis cool ed prior
to being introduced into the reactor via, for exanple,

WODb@sasasge cool i ng or two-stage cool i ng, nore PCI/EP2008/054973

preferably to a tenpera ture of from20 to 40 OC,

th L re f.er 0 e f fr 3
bl RS ol SURELAL U ol G030 o goeciy
predgyalply of fr@,méhféfﬂtwfo'r{alqa?e(h@lrdﬁ@ tgtaf Wé’@'lQhS/Oflthﬁt E?aph@ m'Xture
reactor of stage (iii) or added to the bottons stream

?hE ?Fcﬂ:@gs %&Q)Wil kg therp;ré’sr RF %vbmc{no(%lﬁ ngglsé Wer @{agﬁ% NSr exam-

reactor o r%% é ernalvel)é t1on
Plecdaoasy i@ dpk ABdi (He T REpeaSIIACTORNNG B JR% pﬁ’eﬁeakind%”tt?&ﬁa” com-
beseastdgel (a)Tdrel s;teg@(it)lonsttqgeoca)tmag;e (bs)amtilsbarge v) st atgge (a), stage
(5)| dtdgd [t)LR§RRGE (@ hydroperoxide, preferably hy

drogen peroxide is preferably in the range from64 to
99 % nore preferably in the range from72 to 90 % and
(ar t isepdrating/upeadted alsifip fiom theemixtung éMa) byrdiptllation &y obtain a mix-
The a@é emibiVddmprisfngtl ®oaY 80 ak.Lo% RF BRES sn@@tdﬂx@t@mumo}npnsmg

to ( Isblk/%nt reFeergtgzgntet afnoh?ﬁglieor Fjoa)t(\e%gk? R %} %F 81? iy oxm}%u

dr
f% gge%ra{?ﬁg ety eide HBWW ﬁ“’EtW@ (Mapigén Ptrlé?ﬁ g)getd@tlgatlc%stage to
and [oafain g wiiantey(Meiptempdding atledd@9vanyeoffolefim Gitet and9b mixture
% (fﬁ iPlhp ng{ PREr S Qq?ad%gfvﬁr%m%olwm gg?éébtal methanol;

rO e | 'ea

conver on LS

e
R 0 SprarmiteaEpyeTe PlRy Gw k) TRy Be snaker AURY) fat least one
| eas dis@atipn %tagedtopabtain cumintling (M-di eombtisingiat lesat 85 98.-8 of sol-

% T'O@ntr %?éfér‘agw rﬂb’?ﬁtaHélearQPhé'té‘el@ \fvf-(%'no?tv% @xhbl'a) mixture (M-dii)

prefera vept content, prefera bly
il R R S A
preferably of from60 to 85 wt. %and especially
gf@%gbpbly of from70 to 80 w.-% based on the total

wel ght of the reaction m xture. The water content is
preferably in the range of from5 to 45 wt nor e
peedrdipg e ?taéf’ (b} gRfeOieH 9ledin '%\Pepaf@tﬁﬁdroé"sﬁ@dﬂ'é?qr?('v' -a) by distilla-
porefoeststbihya @ifxtdre gRn-tipcdnaprdngndt. led4t 8I0a/fzte% ofolgfireandoh ahixture (M-

e

PRy PR P Rt tcR el B e PIA SR ot iy oxde
in the range of froml to 5 m.-% nore preferably of
frr camelchemichl \gradedprapeheeispesed asl stanting ireaterid| yf efage r(emttie mixture
(I\W b% ch adg{mo@aﬂ@%@nfbﬂsé 0B td 95 @ -90eh@Rt-aly of i 588AbIVANY, of pro-

h
B N S T M v S G

preferably of fromO to 3 w.-%and especially
Begiratigbhycding te@ et @) s Pleferibly RArRA QN ik € 148t ahe distillation

p&h%ﬂ m(ar'e él%?e(rgtﬁﬁ%t br‘i)é’]dlgillfgi Hrq %olu;”ﬁePPJf?r%B?Sth?sc&ﬁlﬁrﬂh s of from
pde 4QXH}?&P @rq{@rg@lgsof(f{p;n 1@69 35aqmi ?Wmaﬂy]@reé@r@@gs@%rom 15 to 30

teomtidalrsades. t he present invention can com prise stage
(a) and stage (b) or stage (a), stage (b) and stage

or s b e and st age (d):
%B% d@&'ﬂ%‘Pat%P'Hé" dﬁPé%(%r%B'éf( %@*?C{w tfg% lﬁ’ish%ﬁ%sufﬁ Q{f[f%é (t‘&l/é)bar more
brefetably iof frami bt 4 bawn bt predenablytal frem( MdB pac emgsiillsinog prefera-

By of iBml1 80 War-suth 6 101 ¢f 1.0 aBdt @ bx1.8r £7 (VB0 .6 br 2 bar.
conmpri sing sol vent, preferably methanol, water and at

| east 7 w.-% of oI efin oxide; (c) separatl ng olefin
Osearding toanstilhwrthererafesred Mrrqu)merﬁ, amixtergdM-ihig obtained at the top
g kididtiahtiodncohira® @oinPrising at least 85 wt.-% of olefin, still more preferably of

from 85 to 90 wt.-% of olefin, preferably of propene.
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obtain a mxture (Mci) conprising at least 99 wt.-%
of olefin oxide and a mxture (Mcii) conprising water

waepaebsassbeast 55 wt.-% of sol vent, preferably pel/REIV0S/054973

(d) separating solvent, preterably nethanol fromthe

B]Be%?erggﬁ &Mrﬁ%hﬂ'e ’?l@ﬁj %tg%% ag%%ttghgt #re%r%t ?nq) éee‘i\‘?refr(gﬁ 55 to 80

al n Il si
wt--%omprespierabhy Eena 8Py 5rY€r%aﬁ‘ﬂ9l eS@ﬁglaLrpprteE?rq@y flem 63 to 70 wt.-
of ofvediant, prafdrablyninsthanel, erdnnl 13 toa@Bpwt. $h,ngordt prefeeattly H0m 15 to

96 wi. ‘%Qﬂ‘f nd UESE 7()- % reﬁ’&a a% fe29€s (Rlos, more prefera-
?% o P

unr eact ed In 1S Seé arat m Xt ur M-

BY aiesst PI"‘Q BK §speeBIEPR eoratﬂr )'i‘{ '@r?%t Wbr% ?ﬁ?rm%“)r‘ figm 10 to
45 wte%stucB@swabou/s ®fabolief 1, mbaui 23 albut 18, eabomb14 or about 15 wt.-%

604TBAH &&uﬁ& p%éﬁé%@tprorﬁfl&'feed% y methanol, water and at
| east .-% of "ol efiin oxide. In case chem cal grade

propene |s used as starting material of stage (a), the
Biagelee (M bi) can additionally conprise up to 15

Ww.-% preferably of from5 to 10 wt.-%of pro pane,

h@&%‘ln o tfRyet @, ahixWRé IMbi®bbEndaursm GMdRi b) as bottoms stream is

&g@&g 'toog flﬂfh%?%%'tll%lve %eéérgg(gq é#&:e%s |{1R/5h(? h 5%9!(%@ %c% compris-

poet é‘?aébp?/ W7o 3h Qledn Sxide| 3ae; oM IXEBE (Mrei) ?‘P’EFPréﬁ'%Wter and at least
5ﬁr\N§> -%of apiertagretsiratily mett@npbara@ptaingde pref er abl y of
from10 to 35 and especially preferably of from15 to

E?%%rgﬁtg{) atddrd@hg 36 %%% (cSrEepr@Te?rébli/ |c§Frle‘arbLﬁ Qh léf“'bds? one distillation

(gpmnngpléeygrregqr%@&m 9,neﬂs}rl%38@ fol{.rgm4 ab(;h)&és column %as of from
po &F &talngre pfeferabin of from 40 t9at00sadl @nepllallyr@rreéer@blrap‘érrem 50 t0 90

meysréa‘baﬁgt;gggsl to 2 bar such as 1, 1. 1, 1.2, 1.3,

4, 1.5, 1.6, 1.7, 1.8, 190r2bar According to a
st|II further preferred enbodi nent, a m xture &Mbl)b
iT8e gistibative Folimn isePreterrtly opgratedi aita fapapreesre of ar or less.
Eepguiallyipnefeblyl, dasdisfifatiot coltmafis opefatst, ashivabuumicelumn at a top

Elre%%er gﬁlléésggarr i gmegrzor%)?)eagra‘ﬁt}/ at%’o@ho?e fﬁanrb % bar, more referably
bIdimeg t 'gﬁ‘ {E’@Exrfﬁo@tprr%fﬁ Tg‘é’ée Hrenfxor%h?rsgnr 8“'&3%0“’ pref-
wtablydgt nob mergthahéx@abhry Pferfermecﬁmnges @bthettop pteasuare are, for example,

ﬁ‘“?rﬁeﬁe(gir%ge :0}9 Bérefnﬁfré‘%lré’ferfab?/rﬂcﬁﬁ Ot@bgrotovﬁ 8 b4t qfrefé?rleﬂetﬁb pressures
Blec 14 SamPIE b4 og 96 SGELY 0505 of bt 06 hal B Shows €7 bar or

oot 0.8karmpre preferably at least 8 w.-% nore
preferably at least 9 wt.-% and especially preferably

ﬂ%cc#]rglﬁgtto Ja P‘feirg%/"enﬁbod’d it 'H?'tge ntv8 prége% rﬁ%‘tml % (M ci) ob-

H?A”‘%S*ra%‘&&ﬁ”e%‘ Q/&mp”%eéra em ¢ Bfeé‘?réB'ly teast 99.2 wt.-
f}ﬂr @mrpmﬁ@fe@hlyd@t Ie@té@j}e?; N)%Amg)m quﬁgabk\j @tlgajsé 9@&) wt.-%, and still
mioxd prederbblybati igashtaoed neehofof anefdit adee, (Hgfeesbldptdpgleae oxide. Pre-

felrfe@aBntchtss IPIMRER Qthtresgbct W bIRBA ofidtdrd | BF EXfnple, in the range of
ﬁﬁrﬂajgaf 10 Sfr@cggﬁefé%bw}b‘mgﬁz% ¥b %o?é\’bﬁ{%’fe)ratﬁ fFBFn'sfg 31099.9,
%Pr%feré’ MR iSRg iRa %é aé?HdS L{tm?rEaFg?fe romo % to 99.9 wt.-%,

b@saﬂeqnthemt@rwgmﬂquvéuwdh’b@) are obtai ned. Separation
according to stage (c) is preferably carried out in at

heastting N adirsfetrel @hRiment of the inventive process, the mixture (M-cii) ob-
tained as bottoms stream comprises of from 55 to 85 wt.-%, more preferably from 65 to
80 wt.-% and especially preferably from 75 to 80 wt.-% of solvent, preferably methanol,
and of from 15 to 45 wt.-%, more preferably from 20 to 35 wt.-% and especially pref-
erably of from 20 to 25 wt.-% of water, wherein the content of mixture (M-cii) regarding
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colum, nore preferably in one distillation colum.
Preferably, this colum has of from30 to 110, nore

weeeiasasbsy of from 40 to 100 and especi al |y ppef/erpabys4973

of from50 to 90 theoreticall stages. The distillation

%&léé’n@pﬂgierrgtgl? eet@aghloy Egs) g\ge(rl:l %\talevlge)q/tgé %sg} é?eggﬁéneﬁ}%urregpectlve content of

giddrel(Mfion col um i's operated as a vacuum col urm at

a top pressure of less than 1 bar, nore preferably at

Aotording ¢o bilfadthdd .ethboamertof Ewegﬁreéeﬂﬁableyitl(a’( sBpdration ef olefin oxide,

E@g agy%r&@l’enerﬁ%o% P fh&S aliypétorMel ifBY18adt AR, rgoré(;oreferably in
ar

re pre erably at not nore than
d'St@?e?ﬁc’ ggnges of the top pressure are, for

exanpl e, fromO 3 to 0.9 bar, nore preferably fromO0. 4

Balf rrtooe oregerbbly. theralefior oxide smﬁnppb@é'@ﬂe‘g)r@ﬂ@, sgagnd distillation col-
amanjoimrisad atileabt 90.O avt.-%r ofadderlit oXideh shiliimope pedienablyatGeast 99.99
Rare, QF oRB9BLigY- 7 bar or about 0.8 bar. According to a
preferred enbodinent of the inventive process, the
mxture% l) 0o b tained as_top, stream conprises a
Pietepblyothe fipt CPYMRAHAR Oﬁfreme@al‘:ﬂ 11%tm?r@é§?fe§9§>'yzofv€{°m ¢ to 100
end esgEceEile pediérablgtof frems0 t@QDBhMreh&ﬂ stagee preferably

at least 99.4 w.-% and still nore preferably at

ast ,99.5 wt.-9% of ol efin oxi refer
568 Bt CoB bl ot 8 A o( eFgsSu o TR fu . Espe-
olayf priefesablrethe distilldtion colkamrpiseoperated he arvangem gblummoah a top pres-
%eloftigssARa® 1 BER RokY Elefdrabll Wit flbloﬂﬁbﬁ-:gthant@ B9k, Ior8Pirérerably at

Bét rﬁ%at%gog e ﬁgre Ff %zi%ra%?y gt no[t?{o?e E{aﬁ (ff 85) é@é gfﬁ[r}nore prefera-
by & npt mayg ”B%S@@ k- Prifertest @ng%.ogme 3 FmesétUu? gre, for example,
{rdMinC0. 3 .to A bard imuge peefaraplyeffa et bamntoodl 8 ant Preferitcldetop pressures

E%V?&téx‘éﬁ}pw AB65S0.4 AP oF”aB#)tW(?S (bﬁ(gg} bio @‘@b&e@r a'ﬁ)ut 0.7 bar or
réeam conprises of fro %

APy from 65 to 80 wt.-% and especially
preferablyfrom75to 80 Wm.-%of solvent, preferably

PRIGABY theat@ond cbILAMHES dftrokB25to 606mERr ReRFAIEERRIN 30 to 55
LEOMAYND oty ol BRI Al YcoPLEbeer abl y of From

wher el Btent of
m xture (Mcii) regardi ngsol vent, preferably nethanol
Ake \setdndacolwah & prieteriihlg loperatdubat at ® presqee tof remcbd 2dar, more

g]{efétrhﬁlgl%%iw@bér)and’a& es.gm efePaifly Fh 8IS t;a?bodi ment

resent Inventi paration of olefin oxide,
preferably propyl ene OXIde |n stage (c) is perforned
The atixtweamtaimamfromﬁmeetqprcéﬂlm firbl golumn tvivehds &etdi d faed etneam to the
§@ddmma>|urﬁ‘zﬁ idah fOBK& Eorediercbtak, by-prdatef iesulang d@m one or more

t
agr IBL% &}é?ﬁpeﬁéﬁﬁggtlbg%réé‘ég ﬁ’?\%gﬁbﬂ r#ga%u/ §e|8\9?/e trféfmlheholeﬂn
%{%@%m PIRpY F%%Qf“ §oEgyMQles Torg C%)?fedgde ydes
B Y 2y, afB'l ?Xa”i‘m% aGefajgehyde Lﬁ?ﬁ/qﬁégmﬂﬁldqr\yg% 'Q@Spd)ylg_rgducts can be
nonrtainpd &f tbe ddy giresm b tbenfirkd colomb00 aamdhoeis pefaipatiolOy3 wt.-%, prefera-
Iyelfpﬁfcﬁb'Z!D Wi -%4 BAdNcaPedigllydftetdigsly @biteal. 15 WaAg%S baddion the total
WF ITSW ngénhsreﬂ% rﬁ1f &b ¥urﬂ%?ﬂ%t @dpét é‘\/\ﬁe&(ﬁts%ﬁﬁéég fow-boiling
! & or |'ess. Espe cially preferably,
8?'3??‘1"\ Stion colum is operated as a vacuum col umm at

a top pres
Stage (d)

According to stage (d), mixture (M-cii) obtained from stage (c) as bottoms stream is
subjected to a further distillative separation process in which a mixture (M-di) compris-
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sure of less than 1 bar, nore preferably at not nore
than 0.9 bar, nore preferably at not nore than 0.8

whasos/13pe preferably at not nore than 0.7 bar PCBREE2008/054973

still nore prefera ny at net nore than 0.6 bar.

F;Ig at‘? gg? Cv?‘n’gé?g(g]{/e refe%’ol)gpg sag f:“ar%r lgdtofﬁ)rw W%aﬁer and a

ar to
G"%Urﬁélv' dipcemersiagat 'EﬁSt&Oé%ts @é”aé?rearef)@?a Sanpl e,
about 0.4 bar or about 0.5 bar or about 0.6 bar or
Bixtilgtion. i stage (DrcaatveyierformBediaronePves, @rad biymotddistiiati@ncblumns.
columm has of from25 to 60, nore preferably of from

ggcorgmgﬁo §|qg ségc?%lf ?r‘lx[ehgregé qf r%{?%m)ﬁ/ oﬁ%ﬂlgﬁ N in %?a (g?ps carried out

Bpereatis aé‘P”ePoﬂL{ﬂ‘H‘ prretsahiy tB\S qiHiafign PB'U'T‘”b%t’?‘S OfnfS? 10 to 100,
moed prefayplly fof EaMm2G o B &t espediady peadérablyyof mom‘%(} bl Q/theoretical
6tges.3 to 5 bar. The mi xture obtained fromthe top of

the first colum which is fed as feed streamto the

?g& %I%tqllact%l %%n?na,g (;p% étgc? r?Ezsaslure ég&% ﬁblg ok?¥ro§"r ‘P%’% %ar more

In o1 Hore
SRR 4O M BOd 8! oA GrRRS aa;asl%rqfﬁr@bwf oS k4 han

the ol efin oxide, preferably the propyl ene oxide.

EXanmkies (Wbdi) sbaihedyfram dauiop Df deecalrde kytheasesuathedst 85 wt.-% of
EQUefXprar! Soly A% RlofgRY dp &8/ var-of Gﬁﬁﬁbﬂwg%refgﬁ%ﬁﬁat least 90
?fy P ?‘é&%ﬁt Bl%rf]erggly?’r?&ﬁgriongﬁd t%)q%d/gtogm?ft\Lg}%mn%r]eé)l?gferably at

"‘40°(9f§9"’ﬁk‘t PrejgraRly rectprieq! anfyepiPet \éﬁa{%l o Wafpry ore pref-
eraI)B/ aitleasyPo was¥df salvente predrrably wegtiggol end thQ:ﬂ wt.-%raf water and
esdeetally pesfé@blyle lGsiDDiwt tfieof lselprC breferabgingdthsnddfand up to 3 wt.-
bhgseatbow boi I i ng conmpounds. Stage (d) According to
stage (d), mxture (Mcii) obtained fromstage (c) as
bott o/rs stream is subjected to a further distillative
{Bo sTiralP B Biseclumm Ispreterebly i tegpreoq f4 tifg 10, more preferab'y In
terpngsoitodt: | east 85 wt.-% of solvent, preferably
met hanol and up to 10 wt.-% of water, and a mxture
AbSHihY t& 9 féﬁé@gmﬁbdlh%ﬁﬁéf tRO pi"gsen 4ﬁ@éntl¥3ﬁt(ﬁ§tlllﬁf&1 in stage (d) is

?Q&&h{lﬁ% a ghéssert 'o%}llléﬂ)n %’89{ ?r%eﬁq]a %t%?s':[ ﬁﬁfoﬁ%glumn (K1),
¥

AelRlap caried Al SeploprPrereurd, \ahé%eﬁf?rqnh e g iop pressure of a
giecond (disditl atiom downt ége- (d) is carried out in one
di stillation colum. Preferably this distillation

FRE W MRt Bfunfd GNYLEs L18edLROhe FBRRXPERHE ANt BlehtioPelates to
ﬁ%e%cﬁue@ caﬁ%}ﬁapﬂ]m ﬁur{qyrea(:i\/%s ??%&/ 'I%f {efrgmsg’(pontd o?&nn (K2)" as
oy tag ceptext Br@?sﬂﬁ??nﬁﬁ@?@?%ﬁﬂt% G ﬁ‘@rﬁoiu'?rb info whigh the bot-

mm%stmeéf@btalbeqfr@m (Klomwmfedt o 11 bar and especially
preferably of from3 to 10 bar. The m xture (Mdi)

‘PF?& ﬁlsﬂﬁa{?loﬁr@m L& &ﬂﬂni%q Bl%@ér 5!? cﬁﬁf’éﬁfdﬁgﬁa &p ﬁr@%ﬁ)}re in the
'P'&

mnge%f gpo . toZE?Lgrﬁg}Oée B of i}/orgt qo r 3@8 qﬁpgmalb)yo Ryeferably in
tel rasge of prorefed &bb panetheatiglllatordinupe 1secdr@i etlumi162) is preferably

watied ouf‘ﬁraetoﬁrp%s%h?@ﬂny[hé‘?arlg%a%m 8% W6 barﬂ’n%re%%f&%ﬁty of from 8.5

B B4 547 Qa0 e e Brert ey Pt adee o SuR o B o o h o

nmet hanol and up to 4 w.-% of water and
Distillation column (K1) has preferably of from 5 to 30, more preferably from 7 to 25

and especially preferably of from 10 to 20 theoretical stages.

Distillation column (K2) has preferably of from 5 to 60, more preferably from 10 to 55
and especially preferably of from 15 to 50 theoretical stages.
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especially preferably at |east 97 wt.-% of sol vent,
preferably nmethanol and up to 3 wt- %of water. The

wo edosuzssp@ti 0 of this colum is preferably in POEEPENgES4973

of 1 to 10, nore preferablysin the range of 2 to 8.
According to a preferred enbodi nent of the present

i nvention, distillation in stageé is perforned in a

1090 sleeam éViglisehtained from elgpedK2) ¢avenrisep @t dpapt B8 twt.-% of sol-
dergt priefeadblyp mettadnohand Kd)q 1@ wst% lof ablenympe waferabdydatdagst 90 wt.-
o ofsolv@Rt, PreTsablyendhasd) ahg uﬁlté flemend, difieiert Merd eeferably at least

FB @\r‘f’s% i SQI(/erﬂ r%ﬁa(?gti é’ﬁd Qﬁ]t @Wrbﬁ o% %ae'r r;mr% preferably at

i dn'o
cRal 39 wthiof SAUERL p éer R 4SOl ape espe

einly prcfarably at Igaet 979 Wt fob golvarHepretarably @@iwl el upnto 3 wt.-% of
WERY." Aerdisg do ipartichlarly preferxéd embbtiegpt.dberiop stieantabtained from
tQLAhgR2} @oﬁnb@se@qlewﬂhahrﬂ @t Wik vatdresudRtast Affex8mbRAMom 1 to 2
toaipedifrom (K1 ) is fed. The distillation in the
I rst co} um (KLl ) is preferably carried out at a top
ressure in the range of from2 to 8 bar, nore
%P%f“é*t%’l (-&f) obtagpdirars the '%IPO”hﬁHC%@]@%&K%)I qognprises at least 90 wt.-
pr effveateymore prefdrably ahlgestdis wi-Oavwatet andbedpaciallypreferably at least

dvs\nL%lcﬂwam Prefér’aslqumh SsxkeHily (62)ofissIvBAtE bRAGRblY methanol,
a%da Q(H\trerﬁ‘t pr@ffe éﬁ%ﬁ%ﬁr%?w(%n'téﬁ B I%sé ?H%g 65}9 rPn§r tpﬁ‘eferably of

é nor e
S5AHH) Py ERPRR S Hie d'ﬁ&ﬂ%fo?‘%?ﬁ‘ée 20 fyPpcts resulting
ot one at More ssgame’ thel oyernh sprpxidatianappgesss Expdpies fepsuch by-
Bddudterage glyeblesamidopntls ench7as prapyleaadlyesiseThedd y-products can be
porRbiaea M wi-aff) ih beBMbAnt &F uplo UNAOYE biFGbbHLRTE S - Wt.-%.
Distillation colum (K2) has preferably of from5 to

nor e referabl¥ from 10 to 55 and especi
89%‘#%@%‘%1 eRTOgess I e PESeR 'E‘YF‘é’kS'P%tC?El&PW@f'%%ggt.h?hétaﬂ% for ex-
spegrifidAtn)stages ais riarcast alefin @adeuonva(uéRle wodynts sescoaterned.
| east 85 wt.-%of so | vent, preferably nethanol and
up to 10 wt.-% of water, nore preferably at [east 90
wt- % of solvent, preferably nethanol and up to 10

-% of water, nore preferably at |least 95 w. -9% of
sol vent, preferably nmethanol and up to 5 wt.-% of
water, nore preferably at |east 96 wt.-% of sol vent,
preferably nmethanol and up to 4 w.-%of water and
espe cially preferably at |east 97 w.-% of solvent,
preferably nethanol and up to 3 w.-% of water.
According to particularly preferred enbodi nent, the
top stream obtai ned fromcolum (K2) conprises |ess
than 3 w.-% of water such as, for exanple, from1l to
2 w.-%of water. The m xture (Mdii) obtained from
the bottom of colum (K2) conprises at |east 90 wt- %
of water, nore preferably at |east 95 wt.-% of water
and especially preferably at least 97 wt.-% of water.
Preferably (Mdii) is essentially free of solvent,
preferably nethanol, i.e. it has a solvent, preferably
met hanol content of |less than 5 ppm nore preferably
of less than 1 ppm In addition to water, (Mdii) can
conprise certain by-products resulting fromone or
nore stages of the overall epoxidation process.
Exanpl es for such by
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products are glycol conpounds such as propyl ene
gl ycols. These by-products can be contained in (Mdii)

wo0 poosn3spount of up to 4 w.-% preferably up POI/BP2008/054973

w.-% Additionally, the pnecess of the present

i nvention can conprise further stages, for ex anple
purification stages as far as ol efin oxide or valuable
Pmﬁggcts are concerned.Clains 1. A continuous process

or the preparation of an olefin oxide conprising a

stage (a) (a) reacting an olefin with a hydroperoxide

in t Aeoptireeenecess tor tfet eparbtiorooftdn dlefimoxadecotpriséng a stage (a)
(Ma) conprising ol efin oxide, wherein stage (a)

conpri,ses at | east _.one reaction stage (i) wherein i

(Y3 Seabling SRk ofinfhElomtafod finp esthp 2L dyfiyst o ob-
r eact or staik a mire (Ma) cenprisimhelefiedxidley paral | el ,

wherei n each reactor contains the catal yst and wherein

aoi AP 883k ETLBATes SRast onseeRucH YA LR S

catal yst load LSA;, (2) at any given point in tine
duri (g ctherrgadtionositartibe ouEinct ieaRt 3 adadi@aR1, Rae..ORntcbAnected in

at | east é)’r ﬁé?,ax%%ﬁl ggch reggto Contaiﬁ’aj tﬁéc&’t‘dfyspgnd wherein the stan-
operati o for aﬁ)\%gener ati ng ,the cat altdys,t present I n .
this at fergdset Iqaddcx ofr@ gien FRactosdeyigiesinod moge thepisS % from
re main fhe avpagatstandard Gtalpst ledu ISSAgoi nt in tine, the

(5. 15" eyt @ue tbbint b GRS BAE Rafy GREHS rBid, bRyt one o
from (0. oot 62 fegiord iR, e ltui Gosyrathn foF GSastating the
gi ven r ecajelyst presatttimiths tahéastpoge regictqrgosthat at, Isast| Sreactors re-
LS bei ngmiltan sbaméesd catal yst | oad of this reactor;
(3.3),th tr t. ] I t._an e

FenctBr <O RNE unP afl puoed mpiBin B %raﬁéne%%?oio%rated so that
st andar dScht al (hetavernas caayahi@ad -Adisiin therrange pf Fam: (B - 1.2)
catal yst | oad p$Aeach of the other reactors; wherein

the cat a{(?}.’%; | Rt I(Zao?li_ &?Qeg{i\ﬁi?frlteg[:tok % Wit R ?Jnged)f (0.5 -

anount o droperox 1de fe Q/\ﬁ ram cat al %St nc

per hour into tR 5Srleabeing e iandard criRysspanakip(s reactor;

cat al yst(3.-3ad 1b§ aatalyst fpadelnof @dessdone of these cedcdry sieviates more
| oad \é\h'TCP, 't ‘;]th%ﬁn_sé %?ftrérﬁ tr@?}dr&fé étQﬂtidhac’i\d dhipst |6t§@EBA%d is dif-
perio 0 S reactor ¢ ni, n e .ca st , _
Pesults in t nelkatramHs caryEageEridl iianbabagom

hydr operox ide; wherein the average standard catal yst

| 0ad whain teldztalysimaalL bMPgivémrsdicd iRk ahdigtar@asf Bjdroperox-
al | Ii’oeeaf‘é(tj g%?‘kil% I"Hm E?tallyst’a dﬁ%rw Ut iﬂ%qh}gXegctorand. V\,he_r ein

t he average cava ys dad LA at given'point in time

i s t MEeRimiisT stendardaaiplysitlopdddsobp qiYRN Fesglar ds $hg satalyst load
oper athiobnif abndtimtly gppligd for B giverealitioh edod ¥ td tres reantoe containing

of t BRSEARIGEC YRS in the maximum yield of olefin oxide based on hydroperox-
ide;
wherein the average standard catalyst load LSA is the sum of the standard cata-
lyst loads of all reactors R1, R2, ... Rn divided by n;
and wherein the average catalyst load LA at a given point in time is the sum of
the catalyst loads of the reactors in operation at this point in time divided by the
number of these reactors.

2.  The process of claim 1, wherein the hydroperoxide is hydrogen peroxide.

3.  The process of claim 1 or 2, wherein the catalyst is a titanium zeolite catalyst.
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2. The process of claim1, wherein the hydroperoxide
i s hydrogen peroxide. 3. The process of claim1l or 2,

wob@sasszot he catalyst is a titanium zeolite capei/yB1008054973

The process any of clains Bito 3, wherein the olefin

is propene. 5. The process of any of claims 1 to 4,

wherein in (i), the olefin is reacted in the presence

4t aTsePiesess apy of[grimgride s whereinihgiagfiv is pieeees.n t he

solvent is nmethanol. 7. The process of any of clains 1

50 6Tﬂ%ﬁdc%k£‘ of gﬁy at cllaﬁﬁssﬁ t§ 4 (Qﬁ $n Ithhe %?eﬂn is - reﬁ,@ed in the
are shell -and-t e reactors an e catal yst present

t her BiEReNEE o ¥§REA-bed cat a Iyst 8. The process of

any of clains 1 to 7, wherein according to (3.2), the

gat a#wébrdceésdoftclé% @\Aﬂ\'eyé?rﬂ‘th%%%ﬂfls'n%tﬂ‘éﬁd“ n the range

of from ( S, LS being the standard cat al yst

| oad of thls reactor 9. The process of any of clains

1. t 0T8 PraseseoiranIet ol ta 6 widrdin the aideasiSrrageors R1, R2, ... Rn
cat ahiséheliead-tbife teactots b thebaBlysf presaiNtkdled is alfixkt-bed cata-
LSAI 0. The process of any of clains 1 to 9, wherein

n is’féss than or equal to 10. 11. The process of

claim 10, wherein nis 4. 12. The process of claim 11,

8her ahe p;'clibeés bf amt ofedteimgivierv, pbierdin aecdrding to (8.2)etetcatalyst load
is oyt e r re -l

13, of% g}l\%ﬁ lre%ﬂo?ré \ﬁlﬂ% ?hf r%ﬁ%&‘ ﬁorﬁ (g 7 [Hhm% g_tén?é]n%the stan
timed Ryt agapr t '%é‘?fcg?raflrst react or |S|nthe

range of from( 1. 1 - 1.5) LS1 , LS1 being the

5! anqﬁé%r&éﬁs@'dfsén |(S?3<9’a|91fs i ke sf Wh%Felrf %@@r@hg tb8.1), the average
econ act e range’ of

??g; %% yggloa &Rdgbn tﬁ%gangﬁﬁ 8@ ﬁ@ L&éﬂndard

catal yst | oad of the second reac tor and the catal yst

hoadTeé ptddess Hidng of eRMADT td S, WHeréin i§ R38 ehadf orfdqan tb Qo5
- 0.9 L83 LS3 being the standard catalyst |oad of

the third reactor. 14. The process of claim 12,
Mher EnePERCesHOTclaidi 10 Wherein mis 4.t he catal yst | oad of a
first reactor is in the range of from( 1. 1 - 1.3)

}}2@1 Thé-éjocggé %Iiﬁ‘]el 15(/\)%@%{ ﬁ‘1 a&taérwlvén%t% ti Qe1 reactor is out

I'T st e cat second reactor
i s i fAf tAgea Pﬁr‘?@g Soeagt PE?rﬁ‘r dﬁ @@era 'OI‘ 05) LS2, LS2 being

the standard catal yst | oad of the second reac tor, and
ﬁ@e tRé @Fd(:%&s boasinPi2 tmaré.hlart%.g ) m.mé th@ cbﬁﬁ/sf RAER a first

O ATl 5 g rarges SE RO e aen st s PR stangargh catayst
any opd¢f dierfirst reagtor Athevgadal st toachef zstsa@mdrr@a@tat il pdhe range of
| oadfrbd (of95a 005)&152; €82 helngi the istaintBiRl daBdER I6d bfrtheensdcond reac-

t O 11?6r n%c{ hek(%(t&%jl%gds E)P th/e tﬂrrc}@eac-{(ﬂ s’?rq Qr?eeisa‘ch[ggfof Hoh 8{ 5-0.9)
cat aL§%tL$3o%am9LthP§taman@daw @éhfdtwrpﬁ@aqt%

reaction in this reactor. 17. The process of claim16,

\.Mjer ¢hé chJE@s§ Bt (%M’?‘i% e||1 dt§h|§ B@i‘ﬂgﬁdtlrﬁ Otﬂé @Qta‘ly)% fob8lof a first

value in
begt TG 'R PRAFESETIBR (1 J a1 PALS FT ﬁ@grtﬁﬁg%na@rd catalyst
f r omog0.d@%he firkt GERctdr Stharmhtdlyst hoadoofaa satand reactohes ingdhgeange of

of  from (0.95 - 1.05) LS2, LSZ being the standard catalyst load of the second reac-
tor, and the catalyst load of the third reactor is in the range of from (0.7 - 0.9)
LS3, LS3 being the standard catalyst load of the third reactor.

15. The process of any of claims 1 to 14, wherein the standard catalyst load LS of a
given reactor is in the range of from 7 to 13 mol / kg(catalyst) / h.
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from (0.5 - 0.9) LS before the reactor is taken out of
operation for regenerating the catalyst, LS being the

wGeb@sdassds cat al yst | oad of the reactor. 18. TheECpPEPDO®654973

of claim 17, the hydroperoxkde bei ng hydrogen

per oxi de, the sol vent being nmethanol, the catal yst

being a titaniumsilicalite catalyst and the olefin be

il6rg SF%B@%SS Qe f glaimie 1 42 Ahadradeie dn alojven reasder, ths Gafalyst load
t he Leaciadged Stepwisthrringigereattionriomis rdaotot3 nmol /

kg( cat al yst) I h and vvherein a catal yst | oad L in t he

range of from { IS maintajned f

E)Eru e PrPces of SRR 1éf Wf‘?r@fﬂ ﬁ‘?ocﬁt%y%é@adn'- '%CE%{“tgéN&%m an initial
| oadvdlué im tHeerangagé fimim {t.0m 1.8). BS at the 0BginhiSgicf the reaction to a

A n@eﬂhé“ﬁ‘gtﬁe%n@e B?frbﬁhd(o'g?s 1 H‘@5z 889 d%hed "t@ﬁ’v%ﬁﬂz |BQhe range of

350 t
0. ByUE S E TR oredre arectth e st Tl of APl le” dpdenerating
fr onthzsxatalyst 350being the. starvarg eajalysidoast ofghg resictas] ai ns 1

to 18, wherein the at least 3 reactors R 1, R2, Rn
E].ﬁacﬁ't% @Ié)gs oﬁgfaclfeﬁrq +7mihe| @%? nsoaet{&?@e ieggé‘lﬁnérogérl Xero%ze)the solvent
a mi Reing @qt@ar@bttm calglyahpeing aditaiun sdicalitecaiglyskarmd the olefin be-

unr emgtpecparlee ivhsrednthelstdreaed e@talyytdbacpesawtr@kgreaamd is in the range
wher g fﬂorﬁt73t893(rﬁal / @ﬁ&'afd Cﬂggl %fnsaeéat Igét)loaxdt L in the range of

separation of romt

r esufr@ml{é ot <3 gd’@almajnedd‘grt %pﬁrl%méh%a}&ggﬁ%from 250 t0 350 h, a
conpcatslysigoan L éatteedn by df Dper(0:96det.08)iLS s maatatnedriorod period in

the mé%ﬁ?@6@*&9@5‘0‘%%0“@%@@%@?&@@%@Lem ®bfrahdk of from (0.7 -
st agS 9 Lé IS maln?alnedetfor a period in the range of from 250 to 350 h.

19. The process of any of claims 1 to 18, wherein the at least 3 reactors R1, R2, ...
Rn reactors are taken into operation sequentially.

20. The process of any of claims 1 to 19, wherein in (i), a mixture is obtained which
comprises olefin oxide, unreacted olefin and unreacted hydroperoxide, and
wherein stage (a) additionally comprises

(i) separation of the unreacted olefin from the mixture resulting from stage
(i), obtaining a mixture comprising unreacted hydroperoxide;

(iii) reaction of the hydroperoxide which has been separated off in stage (ii)
with olefin.



