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WO 2006/ 003003 PCT/ EP2005/ 007299 1 Separation of

propyl ene oxide froma m xture conprising propyl ene
woxo@®ozoosl et hanol 5 Field of the invention PO®EP2005/007299

present invention provides a frethod of separating

SEH SRS S0 i Rl BRI B ey e am

pethanpt r oduci ng said nixture (M into an extractive

distillation colum; 10 (ii) additionally introducing

an extracting solvent into said extractive

dlstlllatlon col- um; (iii) distilling propyl ene
fromsaid extractive distillation

coI um as top stream (iv) withdrawi ng a bottons

g: &%@erﬁ ABnfiah B 5%%&1}‘1% o §ér§dr£ﬁﬁg‘ &Bp}ﬂé’rﬁéJBSﬂde #6m a mixture

npr essi n9 str amlo &o overhead in
)lqoj“%'?'”ﬁ@é 915‘@0&‘{ e| ?1%0 iabcﬂ‘ﬁ're d&PMPESPve a

@opintredaaing said mixtied ) dite gn teatractive alistiiation colbudi ment

@g t h&aiis R rl{trddﬂ&lﬁgtdnoéktrab% SoIvdrinigto (Id bractivs ardllation col-

a reaction of propene with hydrogen peroxide in

nmet hHMBi as solvent and in the presence of a titanjum

idol tistling Resaylael oxide avgriead ey wid pEraciiye digtliadien column as top

|nveg1tréam 20 al so provides a method of preparing

6 gg%qtﬁé}gwmé' aglﬁ%ttom]ste{;ueéﬁm Féth @a?aee%r'ébtﬂ/g o‘Fé?ﬂQﬁdnS(%’ﬁJq

601 v eRmPEEREINg e 108 SEPRB SRIATEStOveEaa A i DTS ¢ gt 1638t one

f i xedorhp@ssattalgiveta cohtpressedovapaat i on reaction results,

ﬁ&&cj?&h? S{b{ﬁ f chﬁ e oﬁﬁﬁerﬁé?fgtﬁésdregé}ﬁ lr‘iﬁ;g{ﬁoh'ptlﬁt fikture (M) is
iogmgd xmeaw PERen g B GRS 1 TR gorogh et and i

Wﬁfpres&ncbyofweiltghmwrrmdhmfmed -beggsatalyits Hleraioredhe gresepkinvention

Bs6 %iﬁdésrﬁlﬁl@mo@rbffp%ﬁahﬁg pfdpyidhe SRRie( Wherel s40dl vectign comprises

(
Ea&pg%prot)?nﬁ w&%wrog‘?{hﬁé}oﬁ éé n%é{h\éﬁolddsssto'l\}ehféﬁc?ﬂ the presence of
s lanisnn zpolito fixer-echaatalieh Thie caPSERIAMEAGIPRIGRUIS, ﬁﬁger directly or

bitér at [6Hstohk |Wdﬂ9up BRIpY Irea enixaied®) avtéeth prsteriblg woswprises from 5 to
5\?%}%%%%{ M)E 69%%) EHpgfehQ %{B@léﬁ'&q‘rdﬁ?ﬁ 5b3p gS%r«%rﬁ &3 WeidHt \Methanol,

ream from sal extractive

and thel m@thp AT g present inysntiop fythel SPMBr$SPe t op stream
@pt aimeducing shidadixiure (M)iintp anyextrective digtillation ephigan;one

g "pﬁﬁélﬁgﬁallk%tgddﬁ%m@ £PERIRESE olVéRGhto sHid BREAHINVE Wihilation col-
he 1 nvention I n“nunerous publications on the

subj 8€¥:: of the preparation of propyl ene oxide, there

Gije olistifing pfapylenkioxideaverhesd diomaaid wxtractiva disgiiatioagolumn as top

procegegs: i N which the energy of 40 the vapor

? g i I\@ﬁﬁl@&/&l&@ got%ﬁ\ ﬂ’;‘et Wﬂg@t% %rggﬁ%o‘_%f WideEsinRd

ROT/ EPPQOSADQ Tratpp stream obtained overhead in (ii) by means of at least one
compressor to give a compressed vapor.

Background of the invention

In numerous publications on the subject of the preparation of propylene oxide, there
are only a few which are concerned with integrated processes in which the energy of
the vapor obtained in a distillation step is usefully returned to the process. This applies
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2 particularly to processes in which propyl ene oxide
is separated off from solvents or traces of solvent

woypowioesios| ati on. WO A- 02/ 14298 descri bes a pr aces®2d06/007299

the continuous preparation of2an olefin oxide. 5 In

the copntext of thi.s process step,.jt. is disclosed th
Rt Rl Sorofesnas, S AT OBy R il 5, PRI T grorh Sahvents or
tcares oh salwent by distidajiosr ed for one or all distillation
processes of the overall process. In the colum in

tl ' i .Si . , . .
FRER o8 LSS, 0 08 SPIERA mEEIARR o Wb o
Irthe c@ntext of Biis prsese aleRt itrig dissiospd dhat the heahakpndensation ob-
anedne theal iopcdias edumhCaderredbvdidd bar aresar albdistillation processes of
Ak Yer Srgéesg.r RPHe! Surhh APYLERBNOX ri%urd BOMPHQ% dolvent, oxygen

mxture = C ropene, pr. ['ene ox1 de and hanol  I.s
ashlapacea o peparaigihby dtiletine Sppec REcpdes for 'gairoulating the heat
ofi ehdénsatiomarecwdt diselosed.t h t he refl ux necessary for the
separation in the colum being condensed in a parti al

e t,the top of the colum. 15 |f nethanol .
VT AT 968 epdlibes dbpBrets PraRpATY e e Geye o
@raspgenen propylede okide @nd mqilwq)é Is gepalage em|q Rpixture via the top of
ANSHNMRE LRHMA, GlitH thieSreflix Reccds®(l fbmihbhrepartich iirﬁthe column being
sect | e 0 ropene with a
?ﬁ}‘é’%g%ebr'gﬁ pc?ét 'Jsl(éé?}déa{]lsgg%étgﬁégdgn&é@% %(ﬁ'l'"ﬁg particul arly
when a titaniumsilicalite catalyst of the TS-1 type
if snaiisedl, dor eahglle;3$ usar ad belvert &c thequiepatatidinoft jrepydériecoxide from

. . o I - . .

Bt 1 81 30758 hlagBBAC 4 s DB e, . o
1061 T8RCtEOf RASPegie LY AW POPBracls ich e (aag: MRy QR agtioutarly
phes aditasym sdisaldatcatlyist of thetTse1 typegie Used ms ratalyss faydhe reaction.
Bh Y bBEhARd, R HrefertRid adharfoh hakes pamratictPofl thé @fbgyene oxide
di St('i'I‘fj a]gl on only when a distillation colum having a
PergAGYye number of theo retical plates is used and a

very high reflux ratio is set at the sane tine, ow ng
Aecdréifig t6Mhé Pribt BE, aZ adhdspperic pressereper stipavamiosphericspressures,

Bl 2 D PSS B, Wiyl R BTN, bo ope
etet by dlistllagion gal¥tanahdisiiagen selume, hayiodvery 3’«5(96 fiymber of theo-
isalPidtes Eeused drivea veyihigh offlut Sadicdieseheli thg samet firee, owing to the

Qﬁt?aﬁﬁi% gzegn%gg_l res provi- sion of a high refrigeration
power Yor condensation. Especially on an industri al
scale, this incurs trenmendous costs. 35 Q her
dbe sepanationdhsk issimpleoat lower presaures, bot ihedew presabrerias an adverse
Qﬁ%ﬁ?%neil?ﬁbéaﬂdgﬁsd%?%%(%ﬁﬁ@ sliﬁc{epfﬁet EéhdeAbatRAt temperature, which
net hano xt.r ive disti, ion. pr : , .
509 el 6 DG ort oLl ineling BB BFssulf smavrgs prov
siepaf &t kigh reftaeraiampeier for gordensatinn. Fseediallyepban dedusiial scale,
Mididows tleyhenBaiscadts.an extractive distillation wherein
a 40 relatively heavy pol ar sol vent havi ng hydroxy

roups such as water or propylene glycol is used_das_

r SReypents lﬁ’éthﬁo‘l’ﬂ% it re&t% rgﬁ%ssgwl%@pr%ge@@ oxide is separated

framtthe sbleent yngiinaafob by extracfiee distilaiitn poees$33003
PCT/ EP2005/ 007299

US 5,849,938 discloses a process where propylene oxide is separated from methanol
in a crude olefin epoxidation product by means of an extractive distillation wherein a

relatively heavy polar solvent having hydroxy groups such as water or propylene glycol
is used as the extracting solvent, propylene glycol being particularly preferred. Accord-
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3 ing to this docunent of the prior art, the
distillation colum used ordinarily has from20 to 60

wohewroesiosal pl ates, and the refl ux/distill atePCatEP2005807299

generally in the range of frof@5 to 15. According to

h I i cal i O LS. ' .
Ao BB R B NPhrepiart o e Byotoifih §8ed BRlpiPhas from 20
foradsthapretionl dlatesuandihel refluxidisiiiate raticsis agperalivi inolie reRgeef from 5
@ 15, pectdng tb thelexbinghen, a thsical raliovg oL Typibal bexampltemperatures are
ﬂrtﬁé %fgg%dof% {oOfBoPce %?é‘ F)F‘esglﬁretlnﬁler ghih! diétiﬁ&ﬁd?\nis @higdbut being
I's 2. bar ore we d

and there 'l above stan

fiprakeR &0 344 Q%pr\ﬁ%ﬂrd'n%%ﬂ% EYRRIR | é)rqf?réi%{li Leﬁ%rp pressure of the
fiistiztiom Bslumneis @iTé baeand tepeforsi wiell 8i0aveostandaB0 @regsurenfAs typical

?ﬁ) RO oxidENRadiRhk Offbctihk SABBoAhad RefpAsIAGT 3H08r 1500 ppm of

ex | es conprise upg . to 6,300 ppm.of propylene .
et e el e S B E 6L SR e w o
6,86 enppmeof Iopyierseeddea cldher rUrifigd powylese DxBlesstean akipingd from the
Fr‘é&é&%cc@#ﬂiﬁ 108 USHB4Y oBs nbiy BeUfRS REifiédand thus be subjected to a

ractional stillati > [
OO e A AU ¥ 365 end SUBY LA rom o
exteactive distillgfior 80lUmA: US 6, 500, 311 B1 discl oses a
process wherein a separation of methanol and propyl ene
ROy o e e e
ayi, takes aipger 8 padracing; safvent 7 pge K herf h D98, SHE 7 0o rcro
carbembudnad w-optaoe isdesed. met hod of separating propyl ene
ox- ide from nethanol which, conpared to the processes
escriped i.n the pri.or art, has. an 20 inpr e
{55 & oBE afhé ArpeBhRlartbh 10 B3R R, mplgk T e oBiene ox
lsistframmrmethanehwhich.asanmmpred foeths groagespsedesstibedripihe pyior art, has an
WhirBvd &gy balaR®s Hivd) AlddRitsally] RRYS & Boposticams drket bottoms streams

PRkt sl g, R, B3 EBre cs, o

epretivgly.de from met hanol in which a cheap extracting
sol vent is enployed which sinmul- taneously allows for

!f'ﬁé g%rtr?gr%ﬁoiétc{ GIT #h8 rbr&ésérr‘ng 'rfvbl‘?tfb?l bhRViG935etA6S 6f sdathting propyl-

e prior art, It is [ anot her . obj ect . of the o
Bs ekHie TORVBRINEBR 8 B FREEPETECHRAVAE B ortu)fysl whjoh simul-
tameotsiy aliovecios siiderdiistatidneepniiions thaprthese deseribeddn the prior art.
exanpl e processes for separating propyl- 30 ene oxide

rom.ret hanol. or .for preparin opy|. ' s
R Bieb 50 oSSR R 08 PAhGE oo
theopreessedjdeseribet in e piies sk for exaaple Biecesses ol separaing propyl-
BRé bRide AomPethapbIng e frepdritigeitepyierieiexide) habe stgnificaatipimproved
‘éhérﬁgb%ﬁﬁé” ene oxide is separated from nethanol 35
WHEPER I's separation has the above-nenti oned
advant ages thus rendering the proc ess.for producing
itrio p§i aothendbibet ehtheqeesarlinventordicaprevideia methed pé producing pro-

0 itk j agkid ‘ u
S AT O it T o o
$OBEID apRtip 85 3be ABYP g8 tionediadvatademinup ARG e proc-
ps® far gesdugingepropylend oxide @natdeticaliyrandyalemwith xeehect faiegourity of
HedistiiStiord MctibRSBEVaMAYRoDS BV RS BrigPdrdle and met hanol
sai d nmethod conpri sing

Summary of the invention
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(i) introducing said mxture (M into an extractive
distillation colum; (ii) additionally introducing an
Wexbeea0siosg sol vent into said extractive disti PCatEP205/007299
col- 5 um; (iii) distilling propylene oxi de over head
fromsaid extractivye distillation col .
507 BEaReANtAR PRRYSRSHEIeoR Bt SORRYogd BARYIRP g g a mixture
(M)t comugdrising lomtiérd addeoanctmbihanel, $aid medhmsk coszansingt he
L PP ﬁﬁfo@@ﬂhggéla'nﬂﬁqr ONBIIMB IR dxtrabtiviel distitdtiorednimef  at

ast p@ﬁgr}ﬁl Irg]t(péﬁglirng f?s O%)g%a%ﬂﬁ%ﬁglgggﬁﬁgpgeﬁi 5gtqac¥ 8 Uistillation col-

sepaumnt ng propyl ene oxide froma mxture (M

g ”’pﬂlsﬁlillﬁl@ plopyend Dxideroverical Yrowe 4t exipdctipy ldistikationi adiimn as top
§$ percent by wei ght nethanol, and 10 to 25

perc ght wat er, said pethod, conpris 15 ( )
(it r wuerawgwgs% eitamsettaas” o Spick traRtived! tﬁet"?w%)'
qi)st icbinpidssing titd 1op1siredmi gbtaiiaiet oveoimsd iy (jii)tiyr rodars ofgat éeast one

POl alcofitdc8o b BlcSPborifbsdcitvapsal d ext ract ve

dlstl t1on (t11) distilling propyl ene oxide
overhead fromsaid extractive distillation colum as
Tbe present invpntidnealso previdasaanneashed ok serpratdy@ pippylene oxide from a

%MW c@ﬁlphﬁﬁ§5 18 5(pekceh® B Wbt PebpllRfe oRidle S50 &A8S percent by
i

8ot BeaRof 8 1010 25 bukpeyudlB Wt ol f%e?@"?nc Aikaising

tihe miwsuesg saidvrigere @@t'ﬁfpr?é‘cﬁ)qtrﬁm(‘&?)d'%\“@l“qne?%rﬁ“’ng at

kﬁaSfad@iﬂéﬂialwfmtrd&u&mb&&bolef egievting Salveoinintoosaitl ekiractive distillation

one re gﬁler enpl oyed I1n the extractive distil- lation
col ufm. The present invention also

(i heltstiting §apa|eaelq>f@iemvemﬂa€ oMb 36 X Q'St'ﬁﬂtﬂ"ﬁo&m“ as top
(M ebean) mem@p Strdam ddmpsinge A0 fipm wesithigmo! pirlegs;| ene
)I d%omgﬂatsts@ rs@t%QFn dDlaind¥Pbetheddih Elﬂ)’l%} med@slofldl |d=@t one

perc water, sai d nmethod conprising (i)

vel
i nt r GameIes§esiveR quﬁprgseq\%vqpﬁ{ 0 an extractive
(st icbhaarising thelcompressad vapgr etained i @) lapdiralurrioi et legst part of

wat ekhd RéA of BbriibichxationabiaY fRadi Giid febaildr @mpld)lednim tHeexaractive distil-
anmount.. of 2 percent by weight of the mixture (M or

I essI tH‘l | 5 "stilling propyl ene oxide overhead from
said extractive distillation colum as top stream at
a'hér;ﬁééém éhvehtidrr aBb IVEvidles & Fhethbadof ae@bratlrtg)ptombne oxide from a

@) %ﬁ‘fﬁ%'"g r50[g115 réé?]t Eg \A%ghtt ??opg%ﬂ 828 to 85 percent by
Wetgl‘i'@i F‘&We\ﬁ‘ﬁl ang Blt‘b%% Pe'icP@*akm W‘?‘%’Fﬁ Wity S%'Q eq gmprising

@) st iinttogluciog saidlirtures (djpinfosinmextratd@ gigiifatiorogoiirene

g?f' d%d@@oﬁﬁ@?ntrdaﬂ):m@%ﬂ%ﬁﬁt%‘ Sl éﬂecﬁm@m@%&bﬁﬁw 8f amount

ver from2 to 4 bar by
rrean§ feren %@%‘gbhg%€W& 4@‘) o[ 85%i ve a conpr essed

\iip odjstilling prapyletermideovereaddra eaid eytreciiye disiibationeatumn as top
in (\Greamtt bSredsid6F fidm BEASs 750ambaitcdnd #Bottdnes feafperatiire of from

condeAthoR +@ (8l of EAS Lo ARRNARN b mdRIPUERsLn the

extr a@ o
(iv) withdrawing a bottoms stream from said extractive distillation column comprising

100 ppm propylene oxide or less;

(v) compressing the top stream obtained overhead in (iii) to a pressure of from 2 to 4
bar by means of at least one compressor to give a compressed vapor,

(vi) condensing the compressed vapor obtained in (v) and returning at least part of
the heat of condensation to at least one vaporizer employed in the extractive dis-
tillation column.
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WD 2006/ 003003 PCT/ EP2005/ 007299 5 The present
i nvention al so provides a nethod of separating

wonroyosng oxi de froma mxture (M conprisi ngCHEP2003507299

percent by wei ght propyl ene oside, 50 to 85 percent by
wei ght net hanol, and 10 to 25 percent by wei ght water,
said nethod conprising 5 (i) introducing said m xture
Ti presieot bovemtionr alse ipvavidéissa imdiand ohsepalraiing; pr@pylyne oxide from a
@%ﬂe: P’F}‘%llnbnélﬂisqgHS'p@Ebe‘vayGWelgﬁi Qro‘{é efle BXitiE 280 {0V85 percent by
IS
BeBbLmelByShat c§ §'Epe DorBShyy i oyer. ia‘f&%"e%o% toftsing
ﬁ)r opytieducios saje mixteven®H dntp egAxgasttre shigtifation ot
gy st abidliadn=my it@dueng datet mtb ehidaxeratiepistilhtiorecaldmd iroan amount

>0 t8fﬁ&m%z%ﬂ81j>e%e§ﬁﬁg gtk of 8 Fidmf -800 10 nbar,

t he tion conpri sing ‘50 ppm. ..
(it héwafnqupe@e Qide) ovRrheat HARRIG e ‘*‘tt'lé‘?ré’%r'l'ﬁ“@ﬁn‘?o'”m” ata
f r ombeitords eerhperatures ef dost 50 kat0oiC aodl wnpresswe df fuim 450 to 500
t oms mﬁgg)q yEﬁé okiag fr&@t%rpdﬁﬁ‘lﬂ?fs Mﬂo%tﬁn ﬁ?é‘tl'%opér less;

é‘&’

BRGNS SraT At sRitARTgee Gatiangh Rl Said bot-
of atorhgstsganp cemprising €sepm peopylene Oalde(ﬂﬁﬂséssed vapor ;
%/5} ( %b%p%tﬁlﬂgﬂﬁé fop sErB@m%f&?rﬁ&ﬁlﬁqm) st a1 thedande from 2 to 4

nd_returni a

condg %\f T6A"1 3 ag e%sgé% g%rp]@rg%%orgé 'ﬁ'ér R 3’%33% {RRO"
st r gendapsingitee icpmaressed MaRwy| QP&?ineC{ {1 {v) apd seturinGft least part of
| easthepingdt ob tohdepsationdiens aast ohé abpariter Dsdd/in)the @xaactive distilla-
terrp%ﬁg&[‘ﬁ in the range of from1l0 to 30 Cin at
| east "one heat exchanger and returnj ng -t Zi_s part 20 .
bR ¢ oG Atderst dReichldbe Gondensara oBtangd im &iiicks temegrple in the
col umangenyflfiayredo it 3Q i°Ciin akleast dret hediexcreager and tetahing this part
r ef | Pgtieg?dyle}t édﬂd@ﬁ@até 25 Feflix ﬂogﬁé d\l/\s/l\fﬁtikﬁfoﬁ;dg;%}gﬁmbﬁl% fh (iii) so
perof@?adg‘ei rﬂas%@%(ﬂgﬁm?luggcg %‘gﬁ"@gen‘?%'a‘?{éeﬁ °h the presence
vhegein theamixiwiez ) Ist tormest day- reagting Prapgse . wifls hyglyegen peroxide in

RicBSeRif ad SHIIM: bAdintthe PrddeAye BEStiaNRT ftlicGixefibed bialyst.
propyl ene oxide, said reac- tion conprising reacting

Er opene wi th hydrogen peroxide in nmethanol as sol vent
hel Present iRkeniion Aseorovtlesa imathed iRreRYING: RIOPYIRNI0NdR, said reac-
fia adnipiising Riadtinggavopertnwitie aydrbgergpéroxide kit methan6Ns solvent and in

E%n@%’s%gégof% fltgnla ib%'ilfe dtBédVE%‘télﬁlrt ﬁl&’?éﬁcﬁ&? réé’&itﬂﬁ in mixture
°LES |)9 hmst a ﬂétqﬂ% en weight
D) camerisiD s 4 peliaribhy WeishhbiopYEDs BXie: REReRi Py weig
metiginok andd OrtmaSLpeece(m/yoy veeighd waggrhoida mixtutedpeing worked up to give
IR () éhid hkmoatfmsbﬂ%mgn&ﬁgd mxture (M into an

di t
The 1 aﬁ{?'é%% § s st NG arebhvel i & o,
hiv)) umdﬁtmnailm intrasiuaing wetterGntosajchexiragiivecdistilaiign oplugRin am amount

the & 4BRE 1(P¥cent by whight Sitthé hibagreqMppy| ene oxi de
||8er I?i%gﬁ’iné P Jﬁ%?‘eﬂfe%xﬁ%:cfe@é%eraéqgo?ﬁ ;élbl le&ﬁ%@? dfs@h%lm ddfumn as top
and &TBETI AEPressHfRERTdtam 4510 $Q0RbarsncbEtPS temsf%ﬂdrﬁ of from
st r e®0te 601C] thiengp Stfanp pompriditiga @l pm metissiol ¢ le3s;

)t h?ﬁﬂma'o\% a%%&&ﬂ%tr%&%qm tséﬂrexﬁﬁblﬂleed%tﬁlaﬁdd (\!cﬂumn and using

t he 108 SORTOL EioBRehiRe PRLATT SSGAT ) oes) BAIL G hgefitauthe mixture (W

mi xt Uneforé B4id mixture is introduced into the extractive distillation column in (i);
(v) compressing the top stream obtained overhead in (iii) to a pressure of from 2.5 to
3.5 bar by means of at least one compressor to give a compressed vapor,
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before said mxture is introduced into the extractive
distillation colum in (i); 40 (v) conpressing the top

weomanswbt ai ned overhead in (iii) to a pressurPeTaP2005/007299

from2.5 to 3.5 bar by neanseof at |east one

conpressor .to give a conpressed .vapor, WO 2006/.0 -
GO EP SISO SRR VeEeh SRAIbeng [T ORFUEE ApfEst part o
vaporthebeatioh eohdansétion tarmt least enenvapgrizer anaexedia the eftractive dis-
the hgafonolpmndensation to at |east one vaporizer

m! din,th t ' LS b i O .
GO i £ 6pap s b E S lp b 00,6 ey e
i n (vange feora 10 dprBe Fatnpideash opp beat gxghguger apgyetgring tais part of
C i n tigd codREStoreasdteat refiuxhatigesxtraciierdistilatomeplarhin sised in (iii) in
part Afamdie sé?ﬁlt ﬁ{a%trﬁgé)sdﬁﬁtﬁ af t%fl@;?to&cﬁéthlé’?é_ it 2 dr &s;

extractive di I on col um use |n.£|g1|e) {51 1an heat
b uFlePEasSYNZNg AnePrPRISSSed PRt SEreRmRIY BiegRl (Sapt Qg heat ex-
i s 4 chandersia; (vi)y iviapyrizitep thes sropené rafreamc imniheesls kedst one heat ex-
Pr OPRRAGNGEr A BubSidRichiifusiiy the PpdpePiBRstBadtaiin s&iBa6E6N.

in (vu?, vapori zi hg t'he propene streamin the at

| east one heat ex- 10 changer and subsequently using

the propene as reactant in said reaction. Brief
dpefdddelib®h étfthd BRwiHggW ngs 15 The acconpanying Fig.

T provides a diagram showi ng a preferred enbodi nent of

the present invention, Fig. 2 provides a diagram
Jhewceqnpgiier preferred enbodi nent of the present

iFRy. @ provid@a diagtam Shawiny b pesferrediermbodimeshafthengreaent invention,
25 27 3viGke f HE0PAh ShoVihb spotlp it aRaRgntr Hetostt nven
¥PBvi des a di agram showi ng yet another process of the

[Fid. Grpravities a Biageint skbvdeg e prgpessaf e prinkad,nvent i on 25

/ﬁﬁiw&{)ﬂ st% Qdfaa?anﬂ)éﬁttﬁlﬂﬁé ah&Ma*B\Arg,é&ss dpERProrAR, oxi de is
eparat e rgma mxture [ 0

By iterte AR PR ar o bRspFEl R BEG k(v
used in the present invention conprise up to 50, nore
preferably from1l to 50, nore preferably from2 to

r fer 3 to 35 nore preferably from
fptiof eyln\;é’nﬂ preferably from5 to 15

percent of weight propylene oxide. Especially
Mceb@ingetd thieXpresant drve(tign, poogylénecoxide is Sepacatd@ froer g emixture (M)

%ia@ﬁ:«?fﬂéﬁs@e@ IrB@Eléﬁe}SHJ(iaé lMaRh&heRAD bYefék &M Bali@s (M- uaed in the

ercen 0 ropyl ene oxi.de. Further e
e VG PRS0 oba TP ISR dEEh Prgts qoprg preferably
dronp2 its é5,upotecpréferahipirem i iof3s; aivry prgierably Jom Ae 85 and still more
é&@%{bﬁgﬁ%{mgfr’to t1i9 p%fbeﬂ?@fne ﬁl%lﬁ;h’fq 81‘6@5@26%&%‘%{ #pacially préferred mix-
o8 T EPpich {5 2Bt By eior Al Bl phterady rom & to
30,5 percentiyafaighiof prom/len@Qgiﬂe.dfyrtr@ﬁaorgspl@gqrggq rpixtures (M) used in
RRE bRIsBAI Mvdtitioh @Bbri&d up & 98 Nhoreypraferapint upto aFtrhareqreferably up

OO

FOSRE d AS T S e DU B APt a0

Berably ¢

imorRraiorabby ahieaRAd IMOTeArepEARL At gSiy3 MRoTPqybrerably at least 40
Ayt aspesialyvpreteraply iz dedst &GO Iescdrd by weight of methanol. Especially pre-
ferred mixtures (M) therefore comprise from 40 to 90, more preferably from 50 to 85
percent by weight of methanol. Particularily preferred mixtures (M) comprise from 55 to
85 percent by weight, preferably from 60 to 80 percent by weight and particularly pref-
erably from 65 to 75 percent by weight of methanol. Thus, preferred mixtures (M) used
according to the present invention comprise 5 to 50 percent by weight of propylene
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85 percent by weight, preferably from60 to 80 percent
by wei ght and particularly pref 40 erably from65 to

wo3o@moseat by wei ght of nethanol. Thus, prefePCeMP2005/007299

mxtures (M used according o the present i nvention

DR b3 5030 B8 sRfeeRERY BRlgs DY HEIRY, SlscblARKL FAE! Wit of mixture

KM}cent by wei ght of nethanol, based on the total
wei ght of m xture (M. Wth regard to the nethod of

\l@ﬁr Hg@%ﬁ% 'tl‘?é]fnemo)dtdf e ﬂw%%ﬁﬂ [ ﬁra&'&%nﬂfrreg‘%@ or more ad-

conmpou ese_Cco

§f¥iepd!comPPERis- iAStP mﬁeéﬁm%ﬁ*? PH Spegficiresticfighs Pfiskon the condi-
fiow phdt enepyteniedexideacarb be diistitied bmjhendefrhreatdefep(trmtlvlaeirstrllatron col-

Pﬂnrs%céé &s%egér%ré propYIEoRA froMTRe R0l & eea m

propyl ene oxide fromthe nethanol conprise
According to a preferred enbodi ment, the m xture (I\/p
Adcordingrial 4 prefenmgd ebodieensrthe migtured () peiditienadliplopmprises water,

‘ﬁﬁir@ réfé\fa@lifﬁlvbﬂér iAfanmdunt ef €5 to P8 rorBrRéfermly fyorh rom 25, dre pref-

BPNRBE Plocls, pELERdtel R B0 28, 1ODS BusBLERGIAN ¥ 1o 25, more

pr@erebbrb‘rqm Brions mqrezsefer?&lr'efr?meﬁ ko 3| Worer ypfesakly from 7 to 25,
rmrre ppsfefaBlyafipdry & 10028, mbre (Rbierabipfrempd & 25 aplystifl meore Hreferably

50 tg‘%%epe?éé?'rft %%EW% %htf(g%tgr tb%s@% ofNfe & 'a' rrv?ﬁﬁ{ §f mixture (M).

ggggorrgnthe ixiugs O f%e)@q?p mamcgrn@p%e {rﬁ tg 25 ow?rom 10 to 20 or

Troar & tar £5 ot fnem rtBxto @ber (rivhn foio 2i)<arfmre 2611@ 28 pemmentley weight wa-
ftérOHasLB anhg'E_thIrwefrérﬂ%\‘ Hiabrd (). Of from 10 to 15 or

from15 to or from15 to or from20 to 25
percent by vver ght wa- ter, based on the total weight
dccondingupea prey‘erredc@anﬁlmgn& where dMe fcompégese oo dithiendd percent by

WRRHE of Whate? ONDr preRfablly 6dfaiisel Grodd 56 146¢ Riord prefet@bly from 5 to 40,

E@rg %ef%rfa o% 5 F)@S R{o‘?é §Fe%’ra%lkﬁr%ﬁpg't§ %0 ﬁrp%r@ etra)oly from 5 to

y
2bo fase uorsefseblynﬁsq»re tbrcefzgra@sr sl e, ryef%atér) frofppdo™15 percent by
el biprlopylbne oxide,tbased bn tiveiotal peigheofabiduré (M S to 20
and still nore preferabl y from 5 to 15 percent by
t of pro ene oxide, d on the, tot.al I, ght .
SPelalsiey e RRpent Fniit b VRS BIghes Peraliey Gove wherein
ahes mixhure (MY esmprisast ihonl 5840 88 percebidlyy weightmelhane fromtdie 15 per-

'Eb?ﬂtWﬁ/e@M pr%B?iEﬁé %ﬁ@efi%rfm@ocotz@ Sercaft yaldightivaiet, Bated on the

g(gl Gge ltoﬁh |x? e% per- cent by weight propylene
pligeioktof hemiue M) ner cent by wei ght water, based on

the total weight of the mxture (M. 30 In addltlon

19 afBitibROheaolreNsbeer hd, preéabRPvdter, WA efixtute'@1) may com-

&S'ﬁé)g %8& quWh Qgg}n{)guﬁose at | east one further

clordi 0 a preferred enbodi nent of the
present invention, the mxture (M directly or
iAvdordinet thya preﬁeuretj&nﬁbdniimentmf deepresaitdneentioniiie erixure (M) directly

cﬁré% ek o@%@e o é@ﬁ%oée%@%ﬂé?& R?J?Fené%xﬂ%ri@ pHéiphlbPoy reactrng pro-

e B0 AEnVCkoRerade (IE PSR! HBTRTR RLONFNE Qe the mix
tume et ey guidiiosally comiprise unreastedt prdpenedansiferrunxéagted hydroperoxide

%ﬂg/o? rat #ast Sﬁétbyi?ﬂ@d&i’ oP 58E WpbxidbtisiatchchdP siichrhs Propylene glycol
a& geg @ liy as propyl ene glycol and/or
36‘ RYEYYY%0 2006/ 003003 PCT/ EP2005/ 007299
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8 The reaction m xture obtained from said epoxi dation
reaction nmay be directly intro- duced in (i) as

woizadsiwomogM) if the content of (M regardi ng nmecCnamros/007299
propyl ene oxide and preferab8y water is within

B R RS ord Bk BidHioh GoAlRoRE 1 diecty intro-
dusdtin i) asrmixtue éMpitthe sertent of My a‘pgaré‘@g)gpgtggqunpropylene oxide

SIRPSTetePibly Waitdp idwRithit Bb¢Ve-aeniioneti igngdest r oduction in
(i) of the inventive method. Wrking up the reactlon

m xture obtained fromsaid epoxi- dation reacti n@éreactlon

Aecasding iean gerecialy @a%fﬁrr%%ewgﬁmsofv@@ Pesenhgvention,
@Dsts obeinddfadm saitliepexitiation reddtionss whtieidngdorion tatherisiyoduction in

@ of tAS SRAHEARE fﬁo(j W‘ k?tZgj Q?‘MH J@aHﬁbr{TﬁM(t&i@'HHélﬁ&j &8 shidl epoxi-

eparati on an east

e%wadaaﬁiwm Hried e 1 ARChorEan ablo DAy BA CPpYi gt @ mix
mipo X &t olained adidhomay Bedhieoduskd in 4). $aidsyorighie may comprise the

léﬂdado??rstﬁeaefcﬂﬁi%ﬁ of fdt Q&ast fbﬂe"ﬁd‘riptﬂuﬁd GRiniaR@dr ftd @B mixture
i on..reac

pror e GO B L
fremdhe mnéurep@tatrmfmaﬂei epoxisigiontaagtion-om t he ni xture

obtai ned fromthe epoxidation reaction, said at |east

Ie

g‘ @ﬁgﬁegggy%ﬁ%b%@ﬁfer@%t%%ﬁéﬂ%f @ %&sérﬁﬂgentlon at least on:
ALK A UM K e 1 L R S
hiheastpasicOmpodi having a Eaet boifing poiektbah propytsine exidenmgthanol and
ﬁ’% orf O exanple, unreacted propene and/or pro- pane

I'ch can be introduced in the epoxidation reaction in
case, e.g., chemcal grade propene is used as
Deperiding omhe regction/edngitions applisdoandpthepeaetants yisgd serehe fepoxida-
fisPre RN ttheSO1ow bBliers hiaydsk, foBexatfplécanesitad ptapede and/or pro-

St L 4 BB el 1 g 5 e e

peswens inuseihas feaciont bavnSLR FPHWPNARD ebempa%ﬁ  Biopane of from about
peaGlolmp 94 16.at | east one distillation colum, and the
hi gh boiling fracti on whose respective con- tent

r egar di ng met hanol ropyl en xi de dvvater are.

APEaTIR iR BlkGUBOHLRETeS RS emPodiBat ofcthe PRt ilgrian, unreacted
pMpeha i $paedted Frermtht meattioh niktarokisiond fiom,atapoxidatim reaction
W&lﬂ@%ﬁr e dlé’cmaﬁgneétﬂﬂ‘ﬁwn' éWdEfHe' 19gh BbikiRy ﬂ'b@ﬁﬂrﬁ\ﬁﬁos% respective con-

ar| n 0 e oxi de t
%?gag 'H% rpeé é B IS'S%H@%WW \gatﬁgl af ghﬁg % ébgoe mentioned
regrigea isoihtroduced Iaséw in (A ithe methed obinerpsesant ifwgmi'qii‘ a
m xture (M conprising 5 to 15 percent by wei ght

gh%%{%g ntgefgé( gf @gg&q&\ I§o Pt%@ d‘ég thgt}‘loa\%'f g%tp HFQ El%gg}ene oxide,

seidueadtiag cpmpasm saaeiied @@Rﬁ?? Mth@ P'Eswr m‘%!i'éa“ dsolvent,
gRidhasdion reélitfig, in Wrhiktur@ (Vpcorpriniens tahsl perpenkmﬂlvelght propylene

%&.88 a’%?to é%kfrcghtxnﬁap\yv&gn?hg&aﬂﬁlr KRGl 18Ro ©8 fBrdehit %?'\Aﬂalght water, or
prespippTesying i agoxie %9%6%%nga(lﬂ"ev@i'(g%t“%g%%n‘e{?mr unre-
amédlﬁoptamez’hﬁldrrmtloeaity irypans, ghitl mistuee peing avosisgddumioxgive said mix-
cH R&hg 551P15 pERENE By %\feldh@%%py@néﬂﬁ(ldd Bot1e g5 percent by
o e A o
mbjbctag taipt Ipasiistapsiti) jo &b ap dpsnsibed ep@mabave ARd perginunder. Accord-
Mifho thik eRbRaRAENt oPihefpRestht vanion, WOl @ preferably comprises sepa-
gelltlntgl ;l)rlc)r‘rilér{eogllndS % S‘r%sélﬂ glleYeeragly also propane by distillation so as to give a
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WO 2006/ 003003 PCT/ EP2005/ 007299 9 m xture (M,
preferably conprising not nore than 500 ppm

wonrefemoztoBy not nore than 400 ppm and especi aPCY/EP2005/007299

preferably not nore than 350 ppm of propene and

t.h 0 f bl
R e o e L
400 ppmand gspegiallyepretenably neff repreithgn 360 pRor & Arepene comprising

ﬁ&%o@h@n BO ﬁ)ﬁf @Féfé’raﬁl ot mBPé thanE8pdrh GinBRIEbedIslly preferably not

§1 8E?e§‘fa§| Wgh prg 8“8 é} é@tra&y n%?ﬁxo}g i %?pnb {more p deferably
aeirpeiedhary 158 P amd| @spsp'@ﬂsepr&ifﬁ@blya gpt mgf hap49Q ppgpof acetalde-

pye. ekcqringgne naxdre (M) isobirtdaasonibisipgrespécipilyoprafeeakdyn dot more

r I el
h BB B & PRorkls B Ry R S brofChe i il than 100
Hﬁ”ﬁtot‘]?%m?'ﬂfmdﬁtroduced in (i) conprises not nore than
1 percent by weight, nore preferably not nore than

Becordin %Qﬁmheplénib%ﬂ%t éf‘ﬁﬁe%?@&wt iﬂvbb{tld?\r ﬂfeﬂ’h&ﬁ]ré! (MPintroduced

B Gotwaseutnate e L pRpn et moh Bbieraby hBPmore han 075
hqrdemw weighicanth égracialy prefgiabdheotgngredhan 0185 percentdy weight of

RigA tdMihg Qfomtpbandﬁ S§PNas hvtexybrepandl§ and/F Aydroperoxide and/or pro-
&g@gﬂ de" refers to a conpound of the formula

dils regarding the preparation of
hydroperOX|des and regard- ing hydroperoxides which
irethe lentesiedt, thé predentinventionnthichtermtydoabendxidd eefereewentompound

bIMHE MRl R%H tt?etafu%% r‘d Qﬁe’ﬁre}%ﬁat@ﬁ ot cé‘oE@rO)zqdes and regard-

respective, content ora
{I]1e presen?lnventlon

MVQSQPGWWH@V%%C?&RG ‘r‘sr‘?\‘f'eﬁ‘tf?r a U?t PENan o
fagrigel fesnadin Difehk-dp& 135Xa0Tethevthspdctive aontbet efswhich & incérgorated in
He RMESE of’fhet ﬂi}%s&{ﬁﬁ\ﬁé?ﬁloh 'BVQBH%eaEﬁamblaé ®f h@diroperoxides which

t o {1"6 Hg?%ka a%e P\J'Fépfes ﬁt;l}‘le ip’r%sreggéy%@oa ars, e glia, tert-butyl hydrop-
hwtd@peﬂmlbewne kngmpgm;g@g tqﬁy@mmlﬂydtggef@qde cumene hydroperoxide,

BRIdHEXPlY Blyaldpivixiday chepgicpablitayl treiifapeyskide) aelrahadremgphthalene
Hg&%ﬁ@’%{( ga! |g§bu&${|§8@&1¥ ng%%qc%\é%'ﬂ@m%?HMa e I@fdmﬂeromde per-

er oxi
aeﬂﬁéeqh @s aeraaetsﬁmwﬂ? érﬁgﬁlépssaxwé Mixtures ob &veypr ;pge hydrop-
eroxites €ah\alscolpe used accteding do tied presbet ineardioacPwfatenee isagiven to

Higg é&%@g P%{(&?(@Btdsqp Ydrdp eﬁ;x?cfeqmﬁe h'étrﬁidvcﬁrihé gresé'ﬁt' |ﬁ‘\93nt|on and
f

leetios 19 00D 6 HSME A SRy By er A Splufon. Most pref-

grablw the ageeous hydragrre paroxidpdsatigion ¢ampriced dysltaeni patoxide in a
B’&%enﬁélﬁfn‘m%@@rﬁge df Renel WQ@%&%%@B%I}P&W% 4@ to 70 and espe-

Elgllpg ﬁqrgﬁlygﬁm ?Chgy ggﬁ"g' X' d%e'tgtagwgg n{)?f the solution. It is

pisefpessiplp jo use & MixIECOfttwo KDD"@fﬁjdlﬁ@rG@t h)@irqqqrgxmes
preferably of from30 to 50 wt.-% based on the total

Vlvﬁé %ggxﬂ;t*ow}ga&%n%é Wﬂxta%ef Q\}Ie)sdlre@ﬁ)ﬁf}r iﬂeﬁédug'n? 86@1n‘é§€fro"f\1 may be

é%ré'ﬁij @it indhe pegergeo?f qash sHitskle, F%ta'(yﬁiporcﬂ $Léf@P'|e>P°a}bmatlon of two or
otk reatdlysts.i Paibtiary guteferred) emyediite @btaiding itéahigrat isi employed,

WG SieSrRivne8 e ﬁHl‘sBﬁ”%kiﬁe& Rkt atiitahiH shieRli&s" (TS) are
et il b

b
t t
Bﬁ@ﬁ@ﬁ&&f@%ﬂ%ﬁw ChFo0lRE RO Ky RS e having a
viystafling sirociuiet efsthé& Mty tecas Well peways fos lprodusihgithemiage described,

?Hrtex@ﬁ]plet lirh WKDL@@/SHZEBCEPLA 0311(de3, ciiﬂ’.ﬂ’ ARRBYS ©FBATh respective
Egr?t?? qﬁgers ﬁo&é@eﬂg\)ﬁE’:e?e&%qrqctzoe}bgr'ape% rle?ereHce Iﬁ addition to Si and
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crystalline structure of the MFI-type as well as ways
for producing them are described, 40 for exanple, in

wiEaWsH228, EP- A-0 311 983, or EP-A-0 405 978CT/ER2005/007299

respective content of these tbcunents is hereby

ncofdgggﬁ{gg @iﬁ%%gggg%%g@lt?o?’% emeggﬁ &ugré%??a*lmnum zZirco-
nigtre tindran, gelgalic oigkeli galbida haremear %@mﬁ@ts afiflugring It is possible

Naﬂfﬁertlﬂéﬁlurﬁldf G zdlite s phith.oricompletdlp Bidcedyokahdium, zirconium,

gla lgbﬁmé op%qgr}mf(ﬁﬁe %FBAICL of”‘%li’?t f tlggseféqlllrﬁ{dn@ﬁts ﬂzollt?s containing

anit um o

Bananytiaing @ Mil-siaciupargdnann dayied @ Ewgﬁ{lgflc&aﬂ\ém in x-ray
oitfedetionn FupthemngreMhetel materfald display amvibratioof barideis ¢he infrared (IR) at

QWE%[EI)E 0@ B! tl'ﬁére’?d?é‘ﬁﬂs”ﬂ)&%bfb id (t;h@ﬁH Bhand zBaied Bontaining

cture are known 'ngy Cf ara ?
Baplen fom Grysialing O PGIS RF PRETSST RO Bke{ieugglar ttanates. In
aturther ateferdedserbgdiment, theaatileast baadedlite catelybirdfomarisgs at least one

64 R @bmeRABRItERIUIMBESManRRY teMirium, TRREGHM! Bhrohdiurh Sniobium, zirco-

PR ey e PV‘%‘?S‘W T e ﬁ?f[ﬂ@%’%’i‘%ﬂ’%"te gpucture i

partionlail thel Stiveturel ttypest thaiaeet e vig K-ray diffiactiesy awq%irtpéae struc-
ﬁm@wbemtABwheA@@- |pFaStARIREAERQ| AR, AEGA| ABIt, AFN-, AFO-, AFR-,

§E§Pﬂ;¢]ﬁ%ﬁ§< é: 3! u%‘fevéﬁ AOf F‘é‘e DENRETS ATN- aﬂ*rém ATS-, ATT-,

TVo WG M gBEAT iy Bff)%r BPL RIEF apémze&gt &l CGF-, CGS-,
caira) @HI-sChay iCON-a QZint BACH, DR, IDFO-sDFTig K-, DAGN-, EAB-, EDI-,

gﬁ’/ﬁ' EFI agRi-hesHt reegurﬁAulm c18l, oae-, t@@onﬁEQL MR-, 1SV-,

R, sdp B °,|tE§§ TS LT&F@EL DS I\/I)ﬁ%:'\lylEl MEL-,
MEB- MEFR- MFI-AMES-, MON-, MG, MSEY-MTRHMTN-AMAT:, MPa-, MWW-,
NREP- . Né@TNoM%TES}FF- Péé} PRﬁS RALATPHI-, BBIOATHON-ANEN,, RTE-, RTH-,

S e e oy B e R TR e
DHO-. TONT, TS@Q-VET-D@(\E,J \\iB- ve‘gg,wné V- YEIG-. zqgh, as well as
Eﬂéd stiokdres dy_f/hltHeasFlﬁB*or rfdrS-of tlﬁ\ﬂorenmned-ﬂtucturé§ﬁurthermore

L% oncle’?%ﬁe tg#l%vz %Eatam%%ufo g tltakr)ll.:@’ wﬂﬁ-ﬂé strul:QI/e of ITQ-4,
UiRd- CIW,:or Funﬂ;nermorwhtes,\malhmg tita-
Bmmi\h@r'é s,ucNESthe stmureﬂyﬁes ZEK48 orFZSM 12 PAbslitesRigntaining titanium of

EE%HUCR%\'MFI bt or REFMEIRhBted stidkllires, 85Well a8AMWW, BHEA or mixed

%turee%@reof-p@pfefey&eﬁ ih t%?oritegllé?the Ré/ge}erft w&}:ﬁrtldn T e’context of

Hepresarigveationeieblita satatisiedontaining titanium diatare refersed to, in gen-
bi’éﬂ’ éH "'I"Elﬁ'e "p§- 2t r(b? "11@13“ eaeell @B edofitbs ehtdinasy titanium displaying a

St S isnmatntiofs \OfKeT e fre B PrgBRl: & o o

1 TQ 4, 25 1TQ9, SSZ-24, TTM1, UID-1, CT-1 or CT-5.

Rithouyer inTr goseibl ot csryun tiad readiipri uding arsuspersion catalystoparticular

FE“? r%ééJFs foY Q?‘n%t n% u§’ Ealé 4d stiffokd l%ferably a fixed-bed
TpBnde e S o, !

FRBVRED PRI %qcptﬂdnmwééls Risfeyie erikod MWOE PSSRt gnton. i
& matatecessary hesepaiatartee patafyst fred the redutios onikigset oktaingd érom the
R&a@ﬁﬁm iry@gBLi on. I'n the context of the present

vention, zeolite catal ysts contai n| ng ti tanl um t hat
arereferredto in gen 30 eral, as "TS-1", "TS-2" or
TheeRre, the prasient ingentiooalsoserovides ainmgthep ef separaling propylene oxide

gfte)tﬁ‘gé g‘\r{’g@fﬁ u(?" Céﬁlbﬂﬁh?‘ bﬁﬁgi@ﬁb dxRiel ARAnBhantspleferdistp Watek, as de-
R e BT n AT i 0 e e o

particular preference is given to a heterogeneous
catalyst and still nore preferably a fixed-bed
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35 catalyst. Therefore, according to this preferred
enbodi nent of the present invention, it is not

woeosasay to separate the catalyst fromthe reactPows/007299

m xture obtained fromthe eppxi dat| on react| on.

Therefore, the present invention a provi

R E15B oINS B eh AgorBIN BREST, STy Opersacted with a hy-
dioperoxisie( Meferatitp hiydrogen peropigie ein éheriedencensftnrthanol aagolvent and
A tﬁfeeﬂréﬁrﬁée%teﬁﬁxeﬁedj%ta@&r ipRstEraB Oy BixeVDEd 2bdlité leatalyst, more

i,s direct ir.e af t t
BBy o tsosSochbtbeolle sl oE borSlflasl f B83tbed TS
type ditariwm failisalite reatgivski ang wberejsy E@@ﬁta}\ﬁé dees Nt g@‘é’n@ be sepa-
teted Rabttesiraaclidh Mixire reBURPEITM The,eppkidhiorairbyedsy dr ogen
peroxi de, in the presence of nethanol as solvent and
in the presence of a fixed-bed catalyst, preferably a
frsqsdinglygthegyesant ‘W&PB@W%‘PO F’FRW@S %I Rfeganng B/rOPVIe”e OX-
fdex sald beattibh tcamptising eszciibg pum’eaéy\sth a ydroperovides preferably hydro-

géﬁgﬁfo%bymﬂgéﬂ\xgﬁ& 288t Sard rEH&%ntrbélﬂngulﬁ‘asl‘nbdtlﬁ'@(M'} Bompris-

,a t
e e B B moner
anab rtD ttb @5ayenodnd by iverighi veaters r preferabliliragiiing inkee mixtereegamprising
al‘bYJ?I‘éF\é QUxide, TRetRARY WEGr,aurrBhdted pdpdieeaid oplbnally propane, said

BB, S8l 62 Bk Ral AN Raf PRI T56415B6 by woio
p@pwl;enq @xide nSGvisx @pe@g)ys\mlgrgrmethg@qldaqdeb% i9 @ﬁ]percent by weight
wate didgaid Miduridi being Rirtod) subjisgsd ® atnigash steps 1 tg &) @erdescribed

qgreﬁﬁ'bg{/]é afd R%)é, gﬂﬁerog(ggr%m 8 o %)&t()ééno%é Cafikd %t W&hd Blesence of

ercen

Bifispdbag cotalyet erqfwﬁa'vlaﬁixgd hedizapié b émwg preferably a fixed-bed
piaojpyl eesitoxadlyst, skl Inzome [preferabyr a fluenl bed {T&d1 fypeptitarium silicalite

'E‘é‘cg OLnANAMdrdin Fgaﬂpéé’tﬁl stsé’déé ndtihevE "6 H%eééfﬂré‘t@cﬂ kdfh the reaction
ising 5 to 15 per cent by

r
Wé’ft rﬁtreilgt'riﬂfé?ﬁ})ﬁ%en%o @1 gg °¥ 85 percent by wei ght
met hanol, and 10 to 25 percent by weight water, and

é; o%é%éénbﬁh@ﬂdnu bhY SliitablERFIcek HistilRtioh @@l‘éttnnsl’hay)&e used.

?rgﬁp(( ﬁ? c%z eﬁ%s;lﬂ;g) E)dBO ESB%&.@Q@?F\{SS @ﬂ:ﬂ el%efho% %@5’ §6 or from 20

Ton 1s
&t 80 gr fromed IoctP @rfram ¢4tio 8 ok frama3f ip &0 i ik 69é8 80 or preferably
reml 60 & 65bafrgmt morihan moetbeaomucyn a5 fiormed-tbe8D or from 65 to 80 or

#I’bhla@ gJTgé %glfﬂfﬁf7§% §¢) ylgrtﬁlfeur?nﬁlg l: r&ftﬁmp h&d RiRd ItB/anaﬁO theoretical

| Xe

BIRPS BTG Ta O [0 Y OtGBLBRIgSL THAVRE rigrepumns iay be used
seqdiag éol tHef presertt inventiac whenein fmioxarumerercoduning mgy e @onnected in
E05eLRRIARE P oks &ﬂﬁrﬁﬁs el ? bl akraPbed hﬁpé?élié‘? Ptbferably, one column
Lnvention, any suitable extractive distillation colum

e used Preferably, the colum has up to 80
theoretical plates such as from10 to 80 or from 20

A@célﬁlnﬁ% 1) of tHePrahrit hvBRtcH, af least gHe dx@raSthgadolien®® deldled. As to
%i}e %qonfr[g?% r}eg@ Hééa %tslgaﬁron%re%l’%@fﬂo%lgéﬂ n?\(? g%éc‘ﬂ‘lces@'mfé{tlons exist

h
e85 the cgpditign that @pﬁrayqjuvg éilqsglﬁgt&n iBrRoseible @qg:og@ng to (iii). As extracting
Boleémsts ahdrypolahandrod potar seigen®arce pbssibl€0Ad hewpelar salvents, hydro-

BLl%Bﬁsc' sﬁéH: Fs ﬁdﬁoﬁ%ﬁ& hEﬂn@% LheRy %rb&n"‘ Lig Pl asTHﬁirocarbons

h
a‘rﬁmewq a8 %P@Pé‘%t?{“g e Bre "i’f{ﬁde @%?O'bﬁ'ﬁgf%iﬁpt&%rb%@g&gh%ﬁﬁ dgr exam-

ple, BOmst2 toets, pnafbmblyt fvam dB tod beadwminuatoms ia jrotmed to 12 or from 6 to
a4 rcﬁ“’fﬂf'ﬁj 6l 10 ﬁﬁbla{‘rbl’ﬁl 7 th @e(fa%cﬁpé%msoﬂmtﬁl‘ébmwo'o? H&8f above-

ACC cf ﬁ)g{r???éb%rzi Q)’grﬂosplgp t as @)‘(’tﬁ%@tsl cgfrhydrocarbons thavmg 7,8
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the chem cal nature of the at |east one extracting

sol vent, no specific limtations exist 35 on the
woanmionsma t hat extractive distillation i s posBCDIE®2005/007299

according to (iii). As extracta ng sol vents, non-pol ar

/ | t _ |
3075 SR i & S o BRSO ol ISLi ML qpon atoms
Agcdrding 6o earesperiallyprefead lempodinyant of theprrasent invetien, tiae at Ieast
e éﬁfaléﬁﬁb @él@ém £ po|af @cﬁl@ém ofla niar &flg Idaytisrcsolfasesent and at

%{%ﬁ Se?% Pglrgr %3'?% RC ard nb"cﬂ" afl Ealtn&g&ﬁy p%&t‘&f ?lrﬁbgdl@ent of the

presan invengen.fthe al lea%t@nwxsactmﬂcﬁ?ivm i§ agpolagsBYRMat ons.
M xtures of two or nore of above- mentioned

H‘M%{eﬂ)?@ rtBQ ﬁrc‘es%ﬁte n%}ﬁ@h %&&55\% é&ﬁrg Oégi'e)dﬁ & &pafding propylene oxide

a
Fomy &) (07 29 SieLaos APage MBS i et pastiope ol solvent is

afidduy dscoahdchemitavinaigrel &, the 4t daast d6e palabsalvenions specific limita-
ASEOE G fHe (%P\dﬁ%ﬁ%étaé)&lﬁcﬁfee&%lfaﬁ& eab odi dzRidd &t 4de6rding to
resent invention, the at least one extracting

tvent is a polar solvent or a mxture of at | east
one pol ar solvent and at |east one non-pol ar sol vent.

Ardioiell pAlat Solderiisbid ﬁaﬂeafdlébr@lsefﬁaiﬁrfge&@ﬁibmdrdmyum)qf groups such
égleo\r;ugh{mpo gﬁrge or'rﬁér/rggf})l g}r&?q1 éltp %fgl%ﬁfy r?ﬁﬁocﬁé(%@%ﬁdlé]%r ethers,

Pfﬂf@"ﬁb'y&ﬂ‘%IC@mpﬁﬁféﬁﬁ fafé@gaatﬂ&q%eae BydregngrPup; maferabﬁy one hydroxy
BFARY biIhe a® xi-ghethoky-arprepariok andfer (Mnethagy-dgsapariob dEspecially pre-

?%%Yﬁs \A%g&r %B? didl hdréflerre?'is {Nﬁf'éﬂmh%ﬂﬁn ﬁ@ll éianﬁ% Vc?é?ﬁlnér‘éllzed wa-

nat ur e | east

on
851 BPiaGls WRIR, s%b'g Sebisiet vateh Ut BRaR.WRIESgepBaly sutably
tr’eatedmmttet ater Jtduitable procass ivater @ atmikiuge plowocxingse thereof can be

J I8 Riter ﬁﬁ&@ﬁé@cﬂﬁ th@ préde'sé )of iHer re8éntapvamlbRishould be essen-

E@ %gf &rgﬁlag nﬁ%qgl geglﬁ ests\% gilgﬁ%% of%etﬂgﬁo(? According to one
Hvﬂhodwle'@wbmpr%e@f igversio, Hhenyaies Irawslugﬁcblns(") dﬁ a process water
#ohes Suitabldpiotedsssirhlay eproesssaamizalitudsn thevépogication plast in which

grg eqm@?@%ﬂ% Xhéy én%ggnt |Rve‘?1ft|8|r| "iasbliéhdﬂgl%d hXﬁéo%(M? % BHY aw of the pre-

Bspletoventiop, < Piqoess aitards akes | rm@s@é&?%ﬁswﬁ he feppridation plant
whevainethanbbae solyerftaf tiex apptidgtiodaractienaridzeatenare saparated from
%%I‘?% rﬁer V\Prte‘?éra ul'hfe t6r isftkaﬂ frbﬁ\l th@@foﬁbm éi‘uéttlé@ét%ne distillation

ste

at ed
SabmaN e ﬁglxs?n“%gtf T erpidefph fastBR g WA are sepa-
réted eblore arefenablgo thsas widter Theuling &omi said senaration pregess, optionally

{&ftgFSﬁ@ onndr@%d&ﬁ&{ﬁcﬁ%rlfléh\ﬁﬁﬁts't% ﬁ‘ﬁﬁb@hd@ﬂ |ﬁ5(ﬁ)eand the methanol
i

b, 7 S oBLLR0H B TBLE Ryt REF b bV ore o purc:
dinb sigpse it re@ﬁcqlﬁ@d msespémnt ime éha pwldqtlﬁ@ r@mt@p Thus, the present
'wWehﬁ@HJéI@@ deBcrldek Ja méthdd RisCiusssbatbélfive Whepain ansinieyetée process

.‘gn)‘jo‘?%g?&&&% wor rlgnéj LB %erﬁ&hu‘l“@f:{%ﬁ'lsﬁ'slﬁgﬁhgltﬂbpbhﬁn water b% separating
.mﬁﬁaanql ahd wates diorueadtothel @BF Y reciicylagpe thes3an gfetsg waieg, option-
il aftbr saator |mnre rddditionalt pneifipationestspsyatreferatdy Mheurt dnyoadditional
?o ﬁﬁé&‘ﬁ@ﬁ% ép@ %5@?‘@ éiﬁﬂbhéll@/ r’@h?&ﬁaﬂn@‘lﬁé §e;58?&féﬁﬁﬁ’éthé\%l option-

vent an an

Sl aations e SR a5 SlopRwE SOV R4 Spopgation reac-
ttiak éniomf whiioh tHeemixtire (W) iofroducet dmé) resui@ di stillation

colum in which nethanol as solvent of the epoxidation
reaction and water are sepa- rated. Mire preferably,

the water resulting fromsaid separation process,
optionally 30 after one or nore additional

purification steps, is introduced in (ii), and the

met hanol
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resulting fromsaid separation process, optionally
after one or nore additional purifica- tion steps, is

woeaieroosdoat ed as sol vent into the epoxidati on PEREPRME007299

Thus, the present invention f8 so describes a nethod

e Ea b esam e S hopal AL, SRR rdfione oo
fremhamiktugen(@i)vwas desdiiped @paveawhatpirs Baiastis gﬁmdugem agpplay solvent
fn"t&%.@@ﬁt?aéﬁwarsnua%ﬁ cBMn'frﬁﬁ'(ll)CW ating the separated

ter, option- ally after one or nore additional
purl f| cation steps, preferabl g W t hout any additi onal
paearding doiapnewinefore prefesred embodimgnip o; @fhan sgivent except water is

inetiicdd & rbdw doh@nsigna). Atestding tidansther rptered-enddodiment, as men-
t
Boilarts, & @ﬁgsgeggga@ 008l I IRBREN Steps, as

ron r ac tion fromwhich the
m xture (M |ntroduced in (i) results. 40 WO
706 Gr&636D 3mBodintein? 66&raing 20 Which3vatheard oo eropyane glycol is used

BS E)BEF Eol\/é\'\fegﬁ ﬁloﬁ@ o'ﬂ{é?é’ i1He §d\?arfﬁje|§QﬂatQﬁat§ﬁ§ Q:hééply‘ @vailable

o i Sy L LT s
sedldgiealtimpatts VEnatéfots, fin easeqropydenengly¢ah i wserl asspolar solvent, work-

ﬁ{g‘:@d Hihd gecir@uléfhg‘-‘tl‘@rbrﬂﬂﬂ&eoglﬁ&ﬂ lid RStee5dr9 G BRIE to Pender the proc-

S SEoOrl5 oA B LA 8EVErteg phabaanty nouces

ehlsasl Qf@rﬂddltlaﬁalr%ﬂcesﬁlsiﬁpe‘ﬂh'ﬁ'b @\/%'Peﬁ'éloﬁﬁ B‘ﬁiﬂsé Heat]y)is g as polar
klverged as pol ar solvent. The preferred enbodi nent

according to which water and no propyl ene egcoI IS

used 10 as pol ar so| vent ot hers

AseRinages Pwﬁrrq;da%r@'iwq'@eeﬁq%fatﬁwrwgr fngfsw@pn ta(%gat one polar
isolveritaip yihteouizicgd yre dhe axtchctiva diséilladion cafuten ahpwthtﬁJtheoretlcal plates,

RO g%fg‘aﬁlg%‘bﬁﬂlt W%H%tlcﬁ GRteIb&IBl thdBigsdrend bR Eiecd@iative distil-

in c pyl ene glycol i's used as pol ar sol vent,
PQcouﬁg‘up and recircul ating the propyl ene glycol is
necessary in order to render the proc- ess

%@'a@@a@ﬁéﬁé’séﬁ&t e ablyORAteY nefyfecinedducebidmeieatolumn as liquid or
gadﬁp?rq?{eﬂ% | gigaZssv%I' %sy d Ca‘,ao\" qFﬁvoloBr rf%re ﬁ%ﬂ/%hts%g used, at least one

walvent may be erﬁr%islc?fb aa.hqwg 8N @hicasheod Pieh goentnay /B8 introduced
pe&hpor ed enbodi nent of the present invention, the at

| east one polar solvent is introduced in the

extractive distillation colum about 15 theore

i cal. .
ReapiBINg 10 ZcPrREEd SR WEIBL G100t 28 R Spaand inroduced in
pheaeﬁmctm digtiltzlien cpipen asiiduisk andier asxapat tH watedisgairgduced as va-
b 'tﬁé‘vﬁ%ﬂ lt‘r\ngduI&?mg ﬁ%bre@&ﬂeﬁﬁh&ﬂﬂbre P& e hre preferably
hoLar g B BB oL WER D b bt Bpecaly prer.

mﬁys@lm@aﬂb@m&@b&"ed at | east one 25 soI vent may
be introduced as liquid and at | east one other sol vent

g‘%gfgg eﬁéfﬂ% rar?wéﬁte ?f oq\§en¥ ﬁg{erat@f ﬁ&ﬁp E&?erlit%l?ocmg@& & ErRextractive

chatilagioncasiinm acearding 49 i CYRcaIad "D SPECUR RtiAlioRs exist. Prefera-
|bll ] $bRet tHops pRSerdBIyolarisbivent, endiirs partituladwated, iadntragiuced in an

o%?rf of ﬁn{i?ﬂé’l@gﬁ nd %E%ﬂgﬁfﬂei ﬁtr Q:'a%éd Bﬁ%@w@@ﬁﬁéﬁh@ nfikture (M).
s bk e Rt 5 A, ol P prbaeed n a
esqoent el hot mporefthan 1.8, more preferably not more than 1.6, more preferably not
more than 1.4, more preferably not more than 1.2 and still more preferably not more
than 1 percent by weight, based on the weight of the mixture (M). Further preferred are
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erably not nore than 800 bar. As far as the anount of
sol vent, preferably polar solvent introduced in the

wexbtremosdose 35 distillation colum accordi ng POTAEPR2)05/007299

is concerned, no specific |linfgtations exist. Prefera-

bly, solvent, nore preferabl ol ar sol vent din

areuntz ol Relansaient of &t Ipggt Ok iou PreteraRy ok JRash 0251 g preferably
atteast 03aEmdati ercre pteférgblyet phst 0.4 aseanidyy weighiweassgtonghe weight
&qﬁ mr)&% @&n( Werefd\@r&ei%rrr%ﬁeréﬁéﬂsyaresfﬂr \éﬁéﬁrplesrrbH 0.0R6 2, more

pr¥| @S%Pn; ar%rﬂ%gé)r\é bhlhﬁp Xg ﬁtglt mgre %referably
frdmﬁ 45.16,1 pertest py weighhbegechon tmONermnt@f th@aﬂr re (M}mr e
preferably not nore than 1.2 and still nore preferably

tr%fﬁ?er grfe é%ggr}n}n\%%g j%\ W@&s%%et%@%@geﬁﬁaﬁ&fpwlene oxide

xture ferr
froo 6/ ixsoe IMpCry eFsEibed ebqves yvherein éﬂrﬂllr nitslegst q5s) Rglar solvent, in
gertiotgartweanér, ﬂtefér&ﬁyhs@aﬁor emarmre@aueé eff radd Imora thdrebar, is introduced

iR-ehoam g{g{t of 'ﬂ'[) @ﬁé‘%% pf?éen't B gglt 3284 optthé |wer§7Ht %f the mixture

refer east erc wei ght, based
evverght of t he mxture(l\/p Therefore preferred
ranges are, for exanple, fromO0.2 to 2, nore

We?ér?erd%éé‘s rﬁgﬁ%ﬁbrﬁo )ilégelm@e éB?ﬁrlﬁ‘rsBH @f )até)d‘raf:ﬁr@‘@dﬁle‘ﬂrt added in
éi)s?"@émm a& Vaeﬁogjﬁt 1 ghoggﬁre {)lp{ 2 Oﬁ ? ﬁ@é r%gge&allg prefera-
iglpfronTrhied d6 6ricl. sudheas fessaxamplen frent 4 oﬂr t<a|7so1 prisemdest o 7: 1 or

ﬁ@hl@od tef7 :sieparati ng propylene oxide froma mxture
as described above, wherein in (ii), at Ieast one

Bol ar solvent, in particular water, re er ab P/ as
silionin Gl isieTPRlY GRTIRAOUBH RIeptiEs o Dabar P less, more prefera-
!leot o dusee br 1dbs| moea peefierably obfl.2f bevror GeséSmioee preferablgof 1.1 bar or

g r%(?cramggﬁé?erﬁﬂ%;atﬂg ﬁ?@ésﬁm fOf, Oid“l?ar"ﬂrﬁéér 8nd §dd more prefera-

'?‘W“dererﬁfiﬁ‘ et e BUSEAL A Lo BB o ki st
tatioro uiider: redycedpresquref refesh foyay digiiltation which ig@arried quh@t a pres-

&ﬁ@%?'lé%@tb(arp‘i @ﬁ@'b@r 'Ii}'_e dﬂéthﬂaf S (i) is thetePor8 prefbrabliCéarried out at

gressr.ire%ln a f’%ﬁ]cg up tgnp %ar m%relgreérat%lhr] 3 {ér{%&rﬂcﬁn PO& t<§ 850 mbar,
m@repp@fﬁéaizlb Iffpme 390 it 80Q tbast Mptecrstarally Fpm13eP jp,85¢mbar, more
@@ablﬁﬂbﬁh FU0ebeB08-mibdryanaf pattichidpigpreferablsia a rmmge from 300 to 750

E\é‘? %Vtﬁgi%ef?, red r%rr#ggrof fHe jr@%ﬁre Mrﬁclparg{rlfa"trarl?tsyca‘?rfredlo& are from

33065 190 TRre Prefembty-ArOI 300 SE0RMAIE PYEFGrEE o, 39 i GO0, more
bileferatsg éronr soduoesb e sill nere Emferahlg frooy OB tes50sf mbére or from 350

reﬁmd)ré :@Y&%b@r’fronﬁ RB0 {6750, Hbret réferel 1r&A 45@C{SV750 more pref-

e essur n ation

b i B30 18708 hEsToR G Bo30 6ﬁénm9feoar§ Y8l i 450 1o
BbE; mbire uoréfdarablydmm A5( 10 550 ansi aspeeighyoprefopriy BeriAd) to 500 mbar.
carrred out at pressures in arange of up to 1 bar,

bl f
fdge 3;% E:)r%geiit i p(go@@%% %’_&etl’\o% n@‘rss%pgg%% P?{%Iylene oxide
fromna Fiduteo(M)56s ﬂm*be%beve peherain am (i), rdrSBUﬁt@OOS PB”'&QO"H ata

pizasura vl filodt 80G t 250, ymereairefeaddlyy of frora 30artg S0 ramioh 3pBeially pref-
élt%b&ﬁoqfrﬁﬂpggo to(%oa%be{?r eferred ranges of the pressure

strlTation is carried out are from 300 to
700, nore preferably from 300 to 650, nore preferably
The rerd0Prdssue@Cf, whialr the distitidtemab lcyrried @ui”FG0used i B6 comiext of the
ér?aegt IH%%?@ 685%55%9 e Brre%ﬁré%@ thePtopQf i 8dlumflin Whith the distilla-

nore preferably from400 to 750, nore
B‘P"e'lsé’raﬁ'lﬂdfqrom 450 to 750, nore pref-
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erably from450 to 700, nore preferably from450 to
650, nore preferably from450 to 600, nore preferably

wobnraw 0503t o 550 and especially preferably froRC25E02106/007299

500 nbar. Therefore, the prelent invention also

provi des a nethod of separating propyl ene oxide 35

froma mxture (M as described above, wherein in

Thé byitoras temperaititeoef the extsactive distiiation colmnyenselly degends on the
breRB5urd0f WiicH aliilldieh s Rasfear sl Preférablyome3bsiidnts tdiberature ac-

. i | T o o
RBP4 o o 2o 1 A bR WA ran 5 -
Bre Peetprakly nobmoestan BH “Chalorpieisably ot Mare tan gpeCeffiore pref-
ERIbRNIGL Ofore ehaat BG °C,ombieeprpieesisyinet rabret then 66 Codnd éspecially pref-

i . ke gisddidilrefelre® bbfiohdtémhpétativés oAk extrac-
Sl My aferd thfdloh o6 gF’?ooA? 29 ol ¢ ;
fusneilalion &7eder P¥RRS PR e 0o IO 56 Ghom 40 to 60 °C
geinem @blty 70 éfamdonosd tcheb *@rekemrdd tat60iki @tirom 50 to 70 °C or from

g6 & 63 @bl #émisd ts@brced out. Preferably, the bottons
tenperature ac- cording to the present invention is

below 90 C, nore preferably not nore than 85 C, 5 nore )
Bheretarathg prasenhipyention alsoggioddesa methpdelsepprajing propylene oxide
freme ﬁlb(ﬁ.fﬁe (%) &s desxriBed BBdve, @8Ry, dimitlaidnhan?r'ﬁéd Gut bottoms
e e .
e R bl I U S Aoy v e
BBl ABr#p dDaTOrLR oAbl roBY 5 165 B SRRl Rraleragly from 50

we f@r exanple from40 to 70 C or from40 to 65 C or
from40 to 60 C or from45 to 70 Cor from45 to 65 C

or from45 to. 60 Cor fram50 to 70 C or, f.rom, 10 5
Bepesiali pistofo RoBnglnss erossis angee.and hetkeRperature ranges
arevien ekamplelfom ped 85& mbanediidmot0 toefhfGior frgm 300 to 500 mbar

Bh@RYMAEI0 B Bor flohPaB@10BO b dnbfrons 501 es60 *ded
above, wherein in (iii), distillation is carried out

bottonms tenperatures in the range of from30 to 80, .

iTbersfqse cthe pegsiept inveniionGlsaprevidesd mesthedof sepagating pyopylene oxide

fro@na Hlixiuee (\9), asraescripeé labowd) whersinrm 485), tistiétionrid carried out at a

g?é%?ﬁljeadf (lg%npé]@ o5t erbérra?ﬂ‘a? Q teﬁw?et@tﬂxrgof E&HQ&? 8l80%C, more pref-
rererred conbl na

BrRbA R RIPSSUa L Eam A5 & Ff) MBaEARs & & 1SOIPPEIC( ToBRD to 60 °C.
mbar and from40 to 70 C or from 300 to 500 nbar 20

Tkl rameiohctioctiopiminapensiics for
3 B M by SV B s, Pl SR iseERleD s Fitgting, golvent in
anramaunt ef Keymere toars € rmeheant Ay weight naeedpm thenweight 9f (M), wherein
ﬂéé%%e!cﬁ&bé QiBtilLaﬁoﬁ?s” 6ér?dd Qui aﬂbwapre?&lf%w ZS(Dfnbéf and BOBw, pref-

e .

s Evrgf 8. B0 P B, RO rBlebf ey 30N Sd e af especally
preferabbidrom 430 topRfemban AR simultagerusly atdovsteneperatures of 70 °C and

bR besferablyfeorp14@sIeI0 *C\Rbiel Erefepaldy frdes4@ tor80 fGdaraf still more
DERABH it 86 %Dé’(} %ﬁ%éjﬁ 2bbiB1, BoIB3 ! 65, &H) 5P,>s§ or 59 °C.

ractive di sti on, preferably using water a
extracting solvent in an anmount of not nore than 2
perexerattive\distilatipnt cahasr,dt isrestérdiale pgssibleto (99 anyweelumhnParticular

é&fé%ﬁ?i it dol\?éht ﬂg‘c’)e? %%iil[%ﬁi%lh g@hg\;ﬁrbvcjnﬁgl‘rfrgﬂ fals ?‘rj%édlkbd %E)Iumh\,’vmore pref-
BerbhcpPaierl cof B CasrrBp 251 Parngo 5P 2aderas e, s  ioh
espweiial kificiepeyeber aister 6fr packingoancodispleysrioaly, 2 arty small pressure
strdpuMirRiRaRs Btderéd padking RBRRINBH Wah es8éntiafly Ge @ndny type, preference
is given to packing which has a specific surface area in the range from 100 to
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bel ow, preferably from40 to 70 C, nore preferably
from40 to 60 C and still nore preferably from50 to

weQois/wsmwh as at about 51, 52, 53, 54, 55, 56, PET/EP&®S/007299

or 59 C. 35 As extractive disteé ||l ation colum, it is

ti 0 use an olumm. Particul ar,
Rt i p R BreheS el b o sl b Miontz ype B1
tﬁhtq gm 1598) as frampSelkerdCaemniiesh (Viellepalpriab to dellapgk £50), or mesh

drr@rﬁIMtrmZ ¢OPé A3NBOWtOAS 56 op ek B@zerSCRéMBech (type BX or

ﬁgfkﬁt anq patﬂ:;En '}gf%rsa dcbét%h eo?r‘?e[tﬁcg g{rrlfeﬁfe §tfe£1'o(f 'tﬁ@ﬁété)rﬁa'i forming the

VEry
W%@&%CM@CWO Wﬁ?'f"@g ‘t he ordered packl ng nenti oned
can essentrally be of any type, preference is given

RSB b e O A€ B gt e

range rom
W@%ﬁﬁ‘l atgy IS pgetq r§blk§8§§€iﬂo VerPase sheet netal packi ng,
for exanple fromMntz (type 131 100 to 131 500) or

fﬁé"ﬂiro?}ﬁe%%ro@beﬂ&ﬁh ﬂr%ieb%ﬁheﬁ@ﬁnt gﬁ m%cgrﬁ@ﬁses at least

H0rarn DT e SR P o roEs Pierapl 2 G, B pret-

erablyras laast 9%& pgeasnkby wei upﬂoatlenep@de dcraseﬂ enrtlm toiql yyeight of the

brepileRd okitie frabtigpacki ng per cubic neter of packing.
According to the present invention, the propyl ene

oxi de fraction separated from net ha-_nol . and water is

Phepegpylsne qxids; iragtien disjiliet exerhead i) pietssse FEMBLFRFNOt more
fhiaa GO0 @pn ingdre Ipretetabtyeroh awte than(200ippnp medre padiénably not more than

g@t@&hs ?rﬁ)rélgref rro? ang)re tHEH Sogf Rl Qﬁ@r@'ﬁre@?aﬂl)ﬁﬁ&tmore than 20

fandeetéﬂp eaqre{egg)g{ %gnereg%% 2 anglvg] &mnob?éae,q fols Ethe total

wglgdecpftbapemylenebhldetfr@cmn wei ght _of the propyl ene
oxi de fractl on. 15 The propyl ene oxide fraction

st | | h
T S e A e buBBAE T B 58P ot mor
20ﬁmpat e ereferaplynet mase @arlhtétQ PP AP prefaigPly not more than
P5 gbmr ke prefsraltip het hmb@rthad e ppin, amd etrllpn@‘bqrretbtajolmmt more than

PREm ] Tt oA A TR BB R o e, ©.

t he propylene oxi de fraction. 20 The propyl ene oxide
Thapropyfendi cide fractionwdistitieddvenedd iin iiipprefezatap lcpmprises not more

fHAAIR, SSﬁréren fFRO| not hﬁ‘)?e 0 @Q%nd@ﬁlﬁmﬁfeeﬁr%fégﬂ)ly ndPtnore than

ok eit by 3 PIPPRGe P PECARg A IPIHE 1R Beiafiof the pro-

pyleee pxidé¢ &acilsny not nore than 20 ppm of water, based
on the total weight of the propyl ene oxide fraction.

%?It Theég%cg&% acﬁeﬂ@at& &%&qc@t&@ ggtd kIL ﬂ e%‘é@tr nﬁgﬁjﬂdn the high

par@rénagtmrywm;irawmrb i¥)risn thogts gmrrggcpmprrs,eﬁr 13 addrtron to water and
Ricfia@oR by mbas them 1 eo phan prdlerably et merd thay 7Abedrghdspetially prefera-

Bf}/%‘?%rgwarpéﬁ’ @g of ﬁ?&ﬁ&é’%&é‘%ése& Hh tHE viight ¥ tidRigh boiler

ene oxi
l"aCtIOl'l

At the extractive distillation conditions according to the present invention where no pro-
pylene glycol but preferably water is used as extracting polar solvent in (i), the high
boiler fraction withdrawn in (iv) as bottoms stream comprises, in addition to water and
methanol, not more than 1, preferably not more than 0.5 and especially preferably not
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At the extractive distillation conditions according to

the present invention, the high boiler fraction
woizodechozond i n (iv) as bottons stream conpri sesPCTmP2005/007299

addition to water and nethang, not nore than 100

pm preferably not
BREL 6Bl bRtk B2 ie BBl A0t B, BERSCH T i th i
baieettaciiont he wei ght of the high boiler 35 fraction.
At the extractive distillation conditions according to

{guhsz?;g ilﬁ’f ev\glg?tésg toéﬁ’]@ é)v}%?e;nglng)g(?lfc{ané {heo\yelpgproﬁt?é% otﬁé'ihed at the

fop of ithe) eX’ftaﬁ‘@del@H'at'%F@'E‘F‘”fqnﬁdioﬂ%'ﬁt'w SSsapuAly of Hrcmyk?pe oxide, is
eSmprebictT T hidt dopapressidears generally el dartiedout osingaey saitable meth-

élg%ﬁt lar, fﬁ%t a'BBF %ar? %@rkg%n rQés%fdeﬁ\@m%ld& oi"t‘l'ié‘mfan@rhnd the

espec era é506/ 8
m@ﬁ%@smbvég@w oyt s Ctrmme @Paafﬁ E&rit ' 6“%?%!#1!9 to com-
prfessltlmaydamengdmmmbuy imaaidldasi ronehemyreggion epparhiistirgh compress

Sagkr tRbiNP M at I@a&t&fé éom r@és@ﬁ“ﬁpﬁ@hﬁ;@%rﬁrsttyﬂ@ compress the

{I)r es r@é@éﬁ'\églw ,'m% l%:;&t PQ% U‘é’r‘?ﬁs&" qqu{e} Q@ ﬂﬂe% toaéompress the
vaps itherinally isatdeast ahe yzompr@sv@p;ﬂpeﬁ@tl@@rdésﬂw t@ compress the vapor
%Wﬁélﬁ‘yslﬁ@ leakhbfie @6 fe%§|§h @Pp&atusogiteihah lty compras ithe dapor me-

g@%\éu ?{ﬂa@%y%%”é ggn;ég é?'gﬁjs In particular, the

nlcally or thernally and
the conpression can be carried out in one or nore

Apparafiisus esitabld for sndcharsica) @dmipkdssioncare ohor instamss, rotesy piston com-
élaeg%rs ”&%\ﬁ%bﬁ@ és)éon’sntuﬂ;oc% %ssgﬁ%a@ﬁﬁmrﬁﬁélw radial construction,

ar at us

oRoieaBYPE SRPEESPBroTpHP s For i Pupupes, of therisgy Edavention
thrapressipo candeheamiech butyusing ane b these appataiugesey s epmbination of

P BF RlorS ofifdst RPPalafuse8 Wite 88cH BEtheVctpiireéddrs iBéd Beihd able to
t | east one S\iaagfr%res& on apparatus or firstly to

BYﬁJ?'ées%r PR thermally in at |east one
conpreSS| on apparatus and then to conpress the vapor
vi(g eA(ﬁ ¥ 6/dr apparatas fdrelafrtnaoa@n smbﬁ[ﬁh steaappiatiat which can be
i cal conpression
RAuPPRENR) IRy debglefle thardiiaal ol TS cer ew
conpressors, turboconpressors havi ng an axial or
Faditial paposés ot theopreserdi inyemtiag nthieyyspoc dsrpadisslariy peeferably com-

?I‘e@é@& %ecﬁgﬁlcélﬁeabrﬂuﬁé}r =1y fﬁre?é?@ol?ﬁr?%%glé r&b?&%t&r‘and still more

' Qﬁé@’ﬁglydggg]aapalgy 'ecﬁmﬂP%'ﬁt%PBﬂf ys. ?(5&%%108 Js %?ré?oo? turbocompres-
sbie fecaingrtatusfesed winbhdiswnts off the lpsessphinveriian the eqrapression is

gﬁ'l”g' Cgﬁ) l'ﬁtﬁ@s'an@Y@Pgr@mUé’rmmr Srefdrattif She ﬂﬂb@e@mﬁ?b@o@fm one or
g}%%g%pemy%@s I 2 S5 Iematag g@ &%853 %&g o?lm)?tlén éet &5@93

regul atabl e driving nozzle. 25 For the purposes of the
PCesinglyl ﬂiéﬁfrb!s@ﬂ! inviehforValee brovidesad inethodadf Isgparating propylene ox-

g eeffozvl) g%&tu?é) Uig) IS et GG BN h%ofhppﬁ gf?:rntdf ?I*Hal WpoYis carried

e apparatus an
sutewserr%wbmw@m ly in a single apparat us
Preference is given to a turboconpres- sor. According

W&cc%ﬁ qb raeﬁire%ma@rﬁ%aﬁerﬁfof epREER R IentiBN, AMdre Wistildi@n in (iii)

si.on
IS carrle out at a pressure of 1.5 bar or less, the vapor is compressed in (iv) by means

of the preferred mechanical compressor so that the vapor has a pressure of generally
of more than 1.5 bar, more preferably from more than 1.5 to 5 bar, more preferably
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30 carried out in the single apparatus, nore
preferably the turboconpressor, in one or nore stages

weuels/@3008n a single stage or in two stages or PCIVEPRN06/607299

stages. Accordingly, the presﬁnt i nvention also

rovi de nme ho of se

oA it b oo 28rgtlens PRAGARYITL AL TR it il e com-
piessdre vapor |s carrled 35 out using a
turboconpressor According to a preferred enbodi nent

?éertggr?? % P q? nt |{1ve§\'?’%b %S%g f%ﬁ&% %h?tl’\éd S'ftéeB?raltlﬂg Hch}gpene oxide
frapa mixéure dMp pe gessiibpd appve) Wlwelﬁelélr{gl) he dﬁH‘@“EP & (‘earrp%qjout ata
prRebasidtals bargIress and,sin (hite hetreamds chmpressed é538 prassure of

§ 40 of nore than 1.5 bar, nore preferably
ﬁ%%ﬁ.'%grﬁé%%an 1.5 to 5 bar, nore preferably WO

2006/ 003003 PCT/ EP2005/ 007299 18 from 2 to 4 bar and
[regédriecal] e vapar ie benught lyy ¢anapreesien tooa Bnipetsaitire wihicleis at least 1 °C

h \F/%‘ln {Fﬁnﬁrﬁ‘r-,gltéiﬁ’é’@ratﬂlﬁee%l‘% mé_d?&hﬂfaﬁbﬁzmé fetherestent of the distillation
epar
5? BWI é’ﬁ% vaRPYis prg}/qr%g\cnbéouﬁsggm Céa SPO% eé ggmBergture which is
froon2 tond® 7@ morei pieferably) from Betofi0sTG an paraﬁularéy Rrgfaraky from 10 to
95t°Cahlgﬁer tha® Sfliempefatireof &y mediulesporiaing in thie distilation column.
tl'ﬂygﬁélqg@ gﬁﬁ% oPth‘éOéER{ﬁés%Sﬁ v%@o?a.%ﬂﬁ%ﬁ% Fa%g@fof i8R 58 to 100 °C,
5w Preferplli frog 65 tOe%pé?r %ﬂolﬁse?eﬁﬁl%ﬂfefeéa%h/ frogy tolgvocc 10
hi gher than the tenperature of the nedi um vaporizing
A@cérgﬁ]g& r%%%fntmqv%n rhisd ?Hv‘dé@ a HetHeaTHf sgﬁ‘&aﬁr"fboﬁr'bpylene ox-
siogn to a te
koKt (M 35 Sesgried SREVe YRR (ALY SPS CBRSG & iop stream
@oanlﬂe mtrmtwalohahlh;;tqnmﬂmmbl qpnfnfmeﬂco wcpresgirein the garge from 2
EJ‘@{E) &é }Sﬁﬂ?ﬁ{eaddM eézs‘edt\)aaom A BRI Whigh umfrérhao to 25 °C
st r
ek Wl B ] e g o

ilB nmore preferably from65 to 95 C and especially
preferably from70 to 90 C. Accordingly, the present

6{% F%tsgﬁ%f ﬁ'lesgon%;rg%@l&?&eﬁ a@@(%r@ﬁ’ﬁg g ég%gﬁ‘tt |h%}ﬁ% the method of
mp@smteméewonwaa'@&pmssm H]en%ov ssoibad fagiapler prgsure range
beRWeKD1 B b, pesfdiablyi the atrigenfrarn 306t 750 exapriosthecextrective distilla-

mhrg%vztg&?crﬂgggng 6 \?rg@%]c?ffhé BiRBivantyet A ﬂoﬂ%’onﬂéhéa%n {?'érhgbrgrature and
5 g PSRRI 'ct%thﬁ@ba%ebee P05 AYAIER, L

vaporizing in the extractive distillation colum in
('ﬂhbféforeAﬁle réSeht infveMiont 4160 ﬁr‘bﬁi@lé@%&h@tﬂoébﬁ@ep’é@&ﬁi@cbrm/mne oxide

RGP oétg’l: gared out at &

fosmastienofdrom 8ee ta 0 rahgreanob%b@twnis gmpesaipre 4P °C, and,

iME) [ BeED dtFcaf i8@BmipReséed tad pressiirerof from 2tot4 bart i ve
distilla- tion w thout having to accept the

di sadvantage of a | ow conden ation tenpe and .
Depensiigs ondne FeRsGORNPOBBAB T RIS A HL 1P Sodiilentayy of the
Prépyieniel exide3Pactioarie respect offiibe pesiduerh concentratioroal sdlheant, preferably

RRAHAGIE ShE H%%go om%‘?%atg Eélﬂgn ﬁ’ﬁé’i%}‘\bs %?fr@ﬁﬁ'(ﬁ@ to 8 MY The cor-
SRR ?Jsf hl?ereoI b t)% nipé@edata
dpsranping saRer oy eiraan parerawigh veuly bkt 14 be g
ttemp&@turb af thermbmprésset yagortin mmara@ga fenpi2 fa %QnC410 a pyogeps of the
?mo[aﬁﬁ where the top stream is not compressed, would have been in a typical range of
from 15 to 30 MW.
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in (v), the top streamis conpressed to a pressure of
from2 to 4 bar. 35 Depending on the specific

woaopaesmaon of the m xture (M and the requiredTERRI06H07299

of the propylene oxide fracti®n in respect of the

resi dual concentration of solvent, preferably

nmet hanol , the conpressor power is typically in the

ermmetg‘y dadisienallysstowdgin g vapas asor respl 9p epmpregsion can, for exam-

‘f?)%n ‘H)%’fé@blycbﬂ fedfi6 lagg baddess) witWetiroumtdh ittouhe nivalvei dfahe present

5 5ty SOBELC B, 515 BT 0 By can o

piifogikced inteyaay énqthed gigp- ?@F‘@H‘ﬁf ,pgefﬁrgpc% hPiver 4o gecirculation of at
V&gt Pard alidelemeryyi storad tiry thieamimpressgd vapor tbrtedisbllation 3@p (iii). Par-
% yponagﬁéeog?iﬁ s REd4 EE’/%F?Qé/a@%E%Pgne qrgpoﬂ}@r SP%Q}{s’ullatlon col-

ore

B SRR ecaIsaT e e vapn s ok K, mpin vapgrizeg or at st
ang ipeocediate vapolizar enidrtbalredin oapornires, beieg pperatadl by meass of the

%h@@?rﬂtoreﬂ WH Qﬁg 8fp é@b&ﬂl t\/ﬁﬁ&egﬁ #lid wapr gfreat pdmplis reallzed in the
0 e_st.or

irthortif o Arast ERGIAR woe s g BB Sbrdforre thg method

irendgiring thet @verallirpersisanergetieallytighly adwentagepus.of t he

energy stored in the conpressed vapor to the

?:Le?)%hé hé‘to'n(%ﬂe Shi n bergg z?1\5h|cl'F LG4 58 wﬂﬁ@rfa%Q‘ﬂﬁﬁ the’ chfpressed

ca vapori z
APRYT St1egM &7 PoLsed FHffhef der @S@mﬁw Brroyidiag fhe,heat pump described
Ih@t@mamde ait enigtet o hesassany tbhividaithe varppresgest vapor sfream and use

d palRH sEI?it &Féﬁ‘?@ kGt Bal freZfdat POFhpt h%cé’fﬁin@ to a preferred em-

orlze erate

T R oS Wt o ST ot r
furtter ineat exdhanger. Accerding toet Bddfugher h@fqﬂe@s@mbodlment the cooled

IsPUEMLIEAIn P hifthé&Sedchafer i c6mbibE WithttREl sep@nataviiy e heat ex-

ren I,n

&ngi%eét\/\{hé Pys?éj \S:ﬁ trgf,g%rg iz?ﬁqg Léd Ipn%eg) % as descrll?eﬁ hereinabove,

bingsk giyeanns mﬁ)’s%lﬂﬂfﬁ’@é uged rﬁfra%ﬁffrlb%ﬂ?ﬁqunder as dis-
COBFE ff eflample, WRIP Rsgasd foeep avipoftthe presdnifinvention., f or
exanpl e for providing the heat punp described
her ei nabove, it ni ght be necessary to div
D ﬁﬂp@lggaé‘gc%kyd}re@?rpg Smbgdingntdhe Q{pgregs%ggqsews vapoy is liquefied
$it aelensitfarie condénsar agd techdet af condepsatiands atlieast pasthaused for oper-
Q\rtl Gt Te%gt &he otb@g'efﬂ%%m@ﬁtlotnge vﬁf)&%?é Parﬂh’&ﬂgr'ﬁ?é\‘erénaé is given to

t
O el erac s BB oSk e
preferred enbodi nent, the cooled 20 stream | eavi ng

tﬁt&’cércﬁ?@W t@(E Bﬂﬁihvérﬁloﬁ%@i pedides ahmbihed sisr®blibed above which
eat ex- changer which is used for the

g\\f-{'gP%M MPE3FT zed heat punp as descri bed
r(w) ei qmd@wng thereprmessediiaiPAe abiained dndv) rang Isliring @ igast part of
used tps hegissiicoh@shshidreionatietst on@ sebdiler-ensplsyeerin tioextractive distil-

exanm %ﬁonggl&@]regard to step (vii) of the present
I nvention In a very particularly preferred

enbodi nent, the conpressed gaseous vapor is |liquefied
|1Tmea¢onuem|onme (d)oischmnget owtrid a veporizert whith cendaws &ssentially any

ﬁg%urétﬁ@s EX%REE Yof %ﬁ%@dfn@nt@@ﬂa‘poﬁiér@ GréthatufASbnRidBon vaporiz-

t1one s. Parti c
rﬁr%ff@rﬁsﬁ e aiogipBRess of NG SLT yppalielst *phine pyrppses of the pre-
\sapbinverdionofretenenceiis given & using 8 yaperizeuwbighiiscqnfiguned agc natural
%ﬁ@ééﬁbﬁlghryonzbhe present invention also provides a
nmet hod as descri bed above which additionally
conprises (vi) condensing the conpressed vapor
obtained in (v) and returning at |east part of
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the heat of condensation to at |east one reboiler

enpl oyed in the extractive distil- lation colum. 35
woheosmosdaensation in (vi) is carried out in a PapEP®EN07299

whi ch can have essentially a@p confi gurati on

Exanpl es of en‘pod ments of vaporizers
TR ee IE 0 b8 CorderapL el sacs PbivD RS, BB matpa of the
resdrdlinvientior, id tempesiuriezd mseferbly frore @dpﬁ@s@s rmretgﬁ@ferably from
B & 7058 hnd parBstidrbreferei@nag th 859Cven to using a
vaporizer which is configured as a natural 40
convection vaporizer. WO 2006/ 003003 PCT/ EP2005/ 007299
I Miséercasiriabrsiment afabe Mpthaskoldhn Mesrest inypntian akleasl Rart of the
&ndeiéate BBRInEdIN t(\h)éls;’ﬂbblwduﬂﬁertlh at lgasesns furinew beati exchanger so
e ircu-
prttgfdeqi’ag% ?Eé‘t{g? wiichPteh &rﬁf”?s%d ig; Sfed ;S’ro?é_és%r pf&Efably be recircu

particu
B@MW&[’D’!“? "P‘?tB‘PH foéh? Bre@G”Un"eﬁt'Pﬂ a preferr ed

enmbodi nent of the nethod of the present invention, at

'l'lﬁ@ﬂag@rﬂt]e Bbnddh8ateGe W&Qn%%tyecd?ﬁgoainﬁﬁg flifthdr\Heht | bﬁchanger or ex-

ole er i.n urt
dBnoss oG tspRarAter el AT o e abs, B8, (LR o f “CRg i lany pret-
arablyrin theoaags from 18 tef28r Kb Thiseeofieg stepuprefesatiy) thei qq@hmg step car-
fidtEo T Bﬂeaﬁfonbh%apé)@ﬁlaﬁéerl Bl tsHducted id Bi IBagtainke stdge such as

lhgogwtec %@eﬁ gﬁargfag(?? tglf(eee &ﬁ@g dr ﬁS@ fidn! tﬁ]’e& I%?aaé Erﬁl?@[:oolmg step is

ngers

@R@F@H)&btejlefﬁHYtCﬁ@eﬂa"m@@ 5iagps WOiFo 'rB*be éfst ﬁéﬁg@r eanlig jig/achieved
By @ding stigdble/cdoling hateramgecobliraniniRe becddd stageTisiashieved with suita-

&ggm,&g“@{el?p preferably the cooling step car- ried

east one heat exchanger, can be conducted
in at |east one stage such as in one stage, two _
kit ages, pdrticudalyspratpeedoeminadiroenth the cdalesk condepeate Igguing this heat

&)&W&lh S &Rharsyel®| lse%@ﬁ&hlé}bhBés%ﬂuﬁfoaiﬁbye)@lﬁ&ﬁ\lee&sﬁllatlon column

deieh BB Aesyrdin hnoemPpaaLPRlsE i hodiiRh d the. éreﬁent jnvention,
the cduiedsearsiatsate a@@aﬂ@llsacﬁluaeféd\twthm exigaatiye digtiflation co Jumn. Ac-
édi}blin a6 aredvRih- mbie Frelepicr gmtbddirismtatHeympssefgivratdeflux : distillate is

@%{ tﬁ%ﬂée?‘% pl%?ec}hlglﬂ sﬁ%ﬂgﬁ{ﬁﬁﬁto‘? elqEQIthrlggtrhbl% ﬂﬁ%‘rably smaller

tmntqn@qe&&tp M,lwedqrgfﬁrqua%m%w Blﬂ“&hﬁquakfea‘* 7 na'\dl ?%P?C'a"y pref-
éebly shallgr thancor eesipkeioi Ablich gar alfort Bédoreatioatid. Geamtabobit 3.Aer about

I i4yepsion, the cooled condensate is partially
Qseq?%)‘%é I'nto the extractive distillation colum. Ac-

cording to an even nore preferred enbodi ment, the nmass
Theretorefthe efdsent invetition ialdogprevides a mmeilhddeef separating prapylene oxide

RO SRRk (ﬁ/ﬁ‘%‘s' &’e’scﬁ&ﬂﬁawvee%étlelrf fheAdléiillaléQStﬁalned overhead from

refer

E'II)G'F é)'aaﬁ:"%// r%ﬁg?? g}to lSﬂIgn xgrlactév ucggtLlllﬁ 5on go)umﬁ adnwﬁereln the ratio of
eeflom o distillateissmaller than ¢r ekl F%‘ﬂ 9t han or equal to 4

such as about 3.5 or about 3.6 or about 3.7 or about

%H\J/seﬂ{]? %Qt?%tlg% d?stlﬁétloﬁ eprggeesrs c{f @pres@ﬁ ﬂ(/@ﬁtﬁ)ﬂtcombmes the advan-

trcop o kave disiliaden PEsSRTeSiow Wﬁ@!'@ﬂ%te(mer%%"%e%’%’ siuitaneously, a
rRhoeflux Wigtllatembderatiost i | | at e obt ai ned overhead from
(iii) is partially refluxed into said extractive

LSt el T ST e 0 el b o i

additionally comprises
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Thus, the extractive distillation process of the
present invention conbines the advan- 35 tages of | ow

wdizedeidosomBi on pressures, low distillation tenpeCcaERe®sS/ 007299

and, simultaneously, a lowr@flux : distillate mass
{yﬁé{,?&@é %?a%al(sﬁnglaxgttllgeggglﬁqe%ggtteal g%ugg ] OEvij?atloSa? temperature in the
addi tangadtony 1¢ énBe i°Eds aieasiows! e @achanger and returning this part of
PCT/ ERZQBRUARAESBate?ds ek Jo 16 istingtioAtcoluarbiiseaidn (iof

the condensate obtained in (vi) to a tenperature in

the range from10 to 30 Cin at | east one heat .
axibRanejbed ahéher RiegeMi |ﬂ\ger1t|ﬁp,sthsa(ptrlggfat|0{1 wowepgmwlpyed in the heat
SN RGS T Qi forlceblingxthe eondenseiesis iprdferablyrproddaciy atdeatt a part of

{hﬁ n(léth{ga of tRe'dleddiBinTBRIYNG F8||t e IO7ES @Bhcdivhtid dr #b refrigeration

e refrigeration pover e%rpfo % |ntEe eat .. + which. af
R ARG dredin thgiheat exhapgry ¢ n‘é" t'RPECTBEHR QWY @ refdgerant which, a
anather@irtyof reomethed, takesup theaguantitypefraoldwithdrawn irethisogay. How-
Qlerl PR JHFAPBEIVABIY EHihé Pofridehtidh oW @akehlupiif the heat exchanger to

concel vabl e for the refrigerat.i.on Qwer requ b .
b eralaor el diam aratoidtor Fuate wERH Fap gBa Bo ifany poss
blefstatg of mattentfios lexample, areirrapee isAivan, 4t theHaethed pbtne present in-
VEH(iBR, PdégresHiMaingid Yorapreesed] siédnh Gt \ancormpadrtmentvisilthe heat ex-

10 ad | i . .
VB 6545 1, s b BSOS G5l arponn
rpsulting reffigeration Bpwerdto|the F?'é}%nﬁa'i%ﬂf@ﬁ"él‘" 6fﬁ°th‘?f>&o?ﬂ@ftment of the
mértCéxchangege Pesfalehye e in turanyivepossan drhisodimenteinowhich this com-
ﬁ%‘ts%eg%stg{a% 'he,gé( @gﬂér‘aess&f E{O%Eﬁé‘ Sfedr. 19 pAPfuldr Nthishfopene stream is

resent | _vent}on to eBr ssur{zing a ...
8 GRFPERSSEY PEANeRY SRR VIICR IS fi5siv AR AEsEPer RBOYR fepisesurized into
thiectrege exahadger andeeaptoriped inl the heatéxshabgey andrip bubasiayently used as
VRN F M8 prifeRidd dpoRibafic Fdablor e rhixtur€ M) dirédly or indirectly re-
rlﬁ rflﬁ&(]eratl on power to the condensate present in
a " conpartnent of the heat exchanger. Preference
IS in turn given to an enbodiment in which this com
Wh@t%_ﬁﬁﬁre%bé@ propkfie atreQnNS p?ﬁiedaw preearablg vaparined I(;:bmpletely in the
: y streamis a conpresse
8%06%%&@{@8%%@}4%@%9 firstly, as described above,
depressurized into the heat exchanger and vaporized
Adcdrtiinglyethie presdntinyentianalso pravides equethiotl yf segatating @0pylene ox-
[RardA Y an%h@@pésleagécrnﬁgd %BQ\’fé AAbIA tHeepobbM cbMBressed in the
m xture ( irectly or,.In |rect({¥ rq- Ful.sfrom .Tt}e
vRRAsELePpizsss Heedin Wil i Yapopaed SoriaieR il dgeasssyigation.
vaporized conpletely in the vaporizer or vaporizers
gléﬁgxdnﬁbéé,%hé bropéRe {éﬁé‘vzgrh %}?Q Ql'éferab{y_fbeﬁh @8MPFesb&Y R pRBsure in the
S e of .separaf | o@X
Pt Bt 4535 Bl 4 BBl RE i e MR 135 el rom
B0 &p 80 &Ccmafs Rre ly fromhi to\@0yér ancbparbipulgrhrRyefesatly from 20 to 30
Bgeghd 18, hddording %o haNNEseHR thveatigt edmbssunizédin step (vii) to a pressure
epr t ,
IERETARL G014 0.0 GBI TS 1 BEPARPAGR b om oo
B g earT ARONEEd GorgBlelsl by intookieiARe el eater AT EAPIG, #hgut half the
tolaref Bxpamsidd oEthepprepenieaiblpyoducedby hrizans oBBisGtemor e
preferably from15 to 30 C and particularly preferably
from20 to 30 C, and,is, according t h resent .
ARG HOOb g B Ret [ Patiag dis GiPgiges 8itnstod Ofsdpaldg Hrapyiene oxide
fromt damixtura i) Bis desofibed aboveh said metbdédaddilionally eomprising 9
AG) YaPredBNiriny &f @Inddtbaseklr H¥dbend @tream into the at least one heat ex-

changer in (vii), vaporizing the propene stream in the at least one heat ex-
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35 8 bar, and vaporized conpletely by introduction of
heat. For exanple, about half the cold of expansion

wofhodsesqps opene i s produced by means of this sSPEPEP2005/007299

Accordingly, the present inve2tion also provides a

met hod of separ ro oxid froma mx .
(M ghangetand pie rg@gggbspeé &Fy AN eé)a%qefﬂe(ﬁ,?d’fa?é)gﬁﬁn a reaction
conpcorsprigingi@atting prpperepwidis bydrogem gergxigle ip medhangl as solvent and
Pr oppnBe pids@AER bt Mahil Rblitdred-bedealast. ex- changer

in (vil), vaporizing the propene streamin the at

| east one heat ex WO 2006/ 003003 PCT/ EP2005/ 007299

Thea dgeressingatinnepleingoppietsed ieam i (1) PgTaraRy 5@@5&4@06 into a
RSat lekaltdrget whithaahe@vkigssentialynany sbnitgurationt Ergmples jpénenfigura-

% sor e hggte&cﬁgﬁadyf ?@shéﬂ AFRE @Wea?éxcﬂgh &thdi\rl%at bﬂchangers

resence umze0|te g
& hls b SS5RIt FOT N DU o B TP Ed TP relerence s
givén Yo sibea dishy ekalengephhich istanfigureti east aesheltanddube heat ex-
gﬁgng rcan have essentially any configuration. Exanples
onfigura- tions of the heat exchanger are
shel | -and-tube heat exchangers, coil heat exchangers
Bhe pbtidnes kiseam ebtginasylsers . (iiFean, tewéomf@saeﬁlr@ﬁr ?mgodlment of the

ﬁ’\%ﬁ'ﬁ)@rﬂf tl?}é‘lél%%éhﬂﬁverﬂbﬁflﬂkéﬁﬁé%d Seeddbr Eriprb\gng:pﬁer@deagtjy lgtegratlon
C as a shell-an ube
ﬂéﬁ?"@h c’?{}qﬁ%g%%&nn&ﬁ%tlgbo\, rgfr%tﬁ%t ream obt ai ned from

(iii) can, according to a further enbodi ment of the
FBrtlh%qaL@éos*ehmem&ﬂ&hytof heategohtated ihitkeebotiom bireans ebtained from (iii)

s"H RS Bgrtlg; G§?§fb$rhg¥tlﬁ ggﬁlgthPé’(M Hlaffor%r?ﬁs "FﬁFo'E!QQecPlfwth A8 exirac-

I oONn

B o e B Ty TS ar
otrfigureeichsta conntérciyent hsataxchangst (platethiet exsbanges:
heating the m xture (M before it is introduced into

b ot e 5 BRIk BB 4ot hpgratng prosyiene ox
@ecihem gemixtereniM) asr desceech abaienwaerelir ihérﬁn%i“med in the bottom
3%%%@ nddPirévh E{mh%aét |exst panyelsed 3P héatingr st praheating Hiee mixture
B A MG PGS  otpl el B o
above wherein the energy stored in the bottom stream
Thé aioftehsfsueam( withgraws frdm tttenextrawiive ldistilesied dodmn in (iii) may be

hSé’c{ é@guéhr or%l%pggééag)nk %rﬂh%%fé@% af Mhslkkﬁ\fecﬁtﬁer%ﬂbébss or may be

uced I nto t

t di,stil]
ERTGwAteckn (g MEMpOTeidng By S8sHth MYESR AGPYAIBEAGR PTEgEd embodi-
emt ek theapreserd inNesition,| the ibotioms|strgami ia Warked uprdly ope two or more

£pd t@%lvé lé\cljﬂlxﬁfre %%Sﬁsﬁd ai 18astto7qieceMd bl Hs bEmetHanak, not more

bty oL ge i TRYmOf,af i B Botalohyi, based
pn difieetotal dveegm@ﬂsald mExitirep BN e rﬁﬁ&@@ﬁ&thv:ﬁwﬁmdﬁ recirpigated in the

IPrfgtﬁdd’f@f thé rp@@déht BvaRiokeprefdrablip agrselvehiior tite exidalion reaction the

gie , L¥t§ m xture conprising at |east 97 percent
t {Thanol not nore than 2 percent b
y

vvel ght of water and not nore than 50 ppm of

aepbadiog by dee pdlassalvend adddwint (i) as exteicting soliverdathib solvent may be
T § a{?é{gd i lﬁ@tﬂ?}ﬁeﬁ’iE SB4S M4 debir@Abitb@ in the method of the pre-
reC|rc

sent |nvent|on preferably as polar solvent in (ii). A further advantage of the preferred
method of the present invention according to which water is used as polar solvent,

working up the bottoms stream obtained in (jii) so as to obtain the purified polar solvent
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met hod of the present invention, preferably as sol vent
for the epoxidation reaction the mxture (M results

wonrew0036H3 Dependi ng on the pol ar sol vent addedPCWEPRG05/007299

as extracting solvent, this 2alvent may be suitably
separat fromthe bottorrs stream nd recircul at

DN THBLARICOM [ potdiocesmyy PRES TS s CRftE ARG, thar to,
@9/, propylehe glycoli des(:rlbgd NN 5,849,888 a@lpmﬁerwbe@racmgesolvent
preferred nmet hod of the present invention according

wat
5 S B o o S o
salick rqagtion cemppgnareasing SraPene vithos hydroperpxide, preferably hydrogen
GO EPROABhAAI2R o3t ad inahe peisenes aft Heterogehegus aatalyst, pref-

&gbly %%%ﬁli@acra}(algét %Srewtar%red g:a IR Ye ? cgr‘(é‘bétéigetgand esBecraIIy pref-

escr i

by i 26PEP Spdelaaalas FId BRYIERLTesUg dbacixture (M)
ctdmprtsi‘rrgseno lisnpanémntay aleipht prqpyledes»qwla;rfaOh’@dSS)fpercent by weight

ﬁ@ﬁgﬁélhgﬂd Rb %P¥5 %@?ceﬁf(b)‘ijﬁre Rt ﬁrgiregxclfr%?é‘ﬁﬁ)dg?gfbgmr aﬁﬂﬁ/b d;/rﬁé@ fp to give
?ﬂ}‘g %r% (%MWSQOPRU%%SWB 'S4 sol vent and in the
fr esimtroducig saith etbéuiegdh dvo an extragtiys distiliation colymilsl y a
gigol h@(ﬂtr&r@llﬂr&r@ﬂucrﬁ@mwﬂrﬂé esialxra@iveidiination coehh nean amount

Cat b 0% e REREY , BERhanPEAELY 181 HelB Miueight of the mix.

a miuf@(l‘é) (M conprising 5 to 15 percent by wei ght
(nopyistingy pedpdiene blide @vehepe fromndaid gxivartigd tisfiltation column as top

et hapoly, a8 ré&uté)o?fﬁorﬂ%b@ 0756 b, J%fereYW f6m 30 18 500 mbar

mxturemr')eln

0 lve Sa
sai daREERRRFIF urnrﬁferab&oﬁﬂﬂ Asﬁ% |°?rr A &éﬁ&*ﬁ% fegperature of
m xt from 40Mp 70ntQ mefe@btyrdcfmm/éo th @@ PCJ and marecetenably from 50 to

(i) ggagi §d|él’ sl,tﬁéa EEMPRIRY 100 ¥in Aidttshinol or less;

5ok ) e WL g Mg o
by Wen@ir IwrefelfabWhu.slrm she amprgy plorgavin,; the.bq‘ftpmd$t§€tanr ef fegst partly for

pr Op)‘rbﬁﬁ@ 13-4 |nﬁﬁur‘eV(N) efsle Eaidmisarslisantidoaeéd into the extractive distil-
di st|I ﬁt Igrﬂr%g( M as top streamat a pressure of

from referablyfrom%OOto 500 nbﬁr

&d é@rpaerﬁsamgthﬁoeeérﬁa@r%btér"r%%ﬁ\/@mﬁ oo AP PSSULe gf Tkom more
bot t m 1.5 bpe padierablydfom Monthdd 1t5obafdo 6,bapmadre padfesablyffrom 2

fromg b%uoa 555%@! pit r&bl FrSFnei 2R y. 5fHa?H¥5r%ahQ of #0e&¥ one

C, sad era conpri sing ppm
ot hABPTESFON G Gie & SaFPIGRRAIRRPY y' wi ¢ hdr ani g a

i)t t comdesisingatire fcompresaed veparretainge ind(vy et Ireturning at least part of

col ugy haR et %rﬁfeﬁ&é&@nﬁo ' Ieﬁgt 6rféﬁla96ﬁié})én$dk§yeddn the dbective dis-

bottg@%tstre@g djrcﬁrtﬁlﬁct) r\é(g heating the m xture
Op EOLMMHUSRAPLIRTALON RiW'8duced into the

émi r soolingeat dast part of the cordensaigrabtained in)(vi) toxa teperature in the

CONP i &ffe fitdn bMerbBlp 19tt6 SaﬁCmbhﬂeakﬂd)n@\l’reaf@&:damger(alnd irgturning

to a rﬁéﬁgﬁ #Lﬁre 5%8}15'%[35? %&%ﬂuﬁoﬁhg afstll a'%ﬁ ﬁtﬁ' uSed in (i)

f
2 Ot i an pmpuniRe tb%tﬁae mass yatiorel refluxde ¢l glisfieg U%?n O,Pt% da,ovptiacad in

bar Iy, mphoslesd; at | east one conpressor to give a

g@pglrd‘éé%ggu b c&ﬂﬂreséeﬁn&% §r’1é"§ rbdR IR eSS REst 8RO heat ex-

rnin
changer |n (vi), vapor{z(rangutheI p pene s?ream i[r)r {he at]c least one heat ex-

changer and subsequently using the propene as reactant in said epoxidation re-
action comprising reacting propene with a hydroperoxide, preferably hydrogen
peroxide in methanol as solvent and in the presence of a heterogeneous cata-
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30 the heat of condensation to at |east one vapori zer
enpl oyed in the extractive dis- tillation colum used

woéanoethosws| | ation in (iii), (vii) cooling at | eaSEPR@SN0T299

of the condensate obtained im4(vi) to a tenperature in

the range frompreferably 10 to 30 i n.at. | east. on

heat Yk BrARgEY BERPI RN Goe TRl o RN ReRays ayst and
condesysaiadly peeferably axitardum zeolite x¢d-bed ¢ajalyslol unm used

in (iii) 35 in an anount so that the mass ratio of

eflux to distjllate obtain \/ d..| Ik | [
T opwbg edpler Rt Sap@3 ety P57 8 Hi<ER ik breadent Ivonch and are
matmesant iokelinitieg.at | east one heat ex- changer in
(vii), vaporizing the propene streamin the at | east
one heat ex- changer and subsequently using the
propene as reactant in said epoxidation re 40 action
Delatied deserptionofihelaute$nene with a hydroper oxi de,
preferably hydrogen peroxide in nethanol as sol vent

S5 0 PRI ot s e 1

st ef.er abl

ol | 25 BRI eOveR @) gre Upesy 114 po RlEFE Hafon cotumn
cat al (K10@)r(stepe fipard &i). Propvisneraxisieyis istillechovarheackinpm (6100) as
fi xed-hedrdamh F’élté@%iii)) ?h@?ﬁ@édrﬁw\féﬁéboﬁﬁ aepEtBprassbri(C00)dstep (v)),
are use (OB UStr e e. |

2" ot 4hE cbpplsBope i KreBRCE ThhabREATh bl Boibier (wico)
the fivherest leastmagt ofthe healof soprensation i redein@ reboiler em-
accor gjigyadtia tlhbeexitr@t(tﬁmt dietillatién rdotunuit ¢K(00) (stegp (v The heat ex-
extrac S t nt r. . S
extr accﬁ?@cgerd@\éfﬁjagt %ﬂ@l Elpm 1 jiﬁg‘gg)‘é%%gﬂa?? tg%é?'smlatlﬁn
(i 1)) .Progespyiieerilinggagueieged ceptinuous disiliation piogepy greording to the
( KLOO)invaitiott, Ofpeat texehanges (&1 10) is npt weeds Hlhes cealenh epd sapgdensed
1 SRS il Ackolgl b 0 e, o o of
e harRJBRT9EBEHECLE 4B B ERP g DY DISTRG Rlolgd sy toaving
conderfeat exchaingert (Wh3d)ds tleen passgdrietsFeeanddinat g er (W140)
i( n ; ;‘leﬁé 'Hﬁﬁéti'éé?n ¥ &ddidd Ritthenamplitmately<ilfPuifiet ess reflux on the

Vi . ea i .
' L) top Ewd Pl (k1PPF BaEing He'beaiPint i healalchingets w1s0)
e, andr N0k ToRresants 8igP (Y ACRUSING taitae fVeRkarophere; as at least
pr oCesghedtied efithamgbn tivbheal exohahgers ard eaiplayed hacmpeding to a pre-
(\Mlo)fe}ré% réPrLboU o;f hige W@h@% di eRcHIRgSE v £4b)SE "Reifor de-
€ nheat exc 00

| eavi ng ] anger é IS then divi ded(v...an]‘dth

a par tPTFSUFRBY asgaraniRseell RygReNgSifesm, apgqrdipg i step (Viil) of the pre-
excharsget ing3da) If ndbessaryanedorsiesicatnphd & thegenergysgtored in the bot-
:ig Egﬁgﬁ:str&mg\%o aih&d h?@rqiiﬁ g&g?iréeds%d Iﬂ"lg & Qﬁfﬂlé@'e hB&@8xchanger (W120)
and ul'theradieg tg@%d? Rpatdar releaicd %%fgfeng d iﬁgr%&g({ed into col-
t he calnmiKi0Q) ecyordimatsstag ()-he stream t hr ough heat
exchangers (WL30) 25 and (WL40) represents step (vii)

di t he j i , .
Et@g r e%bgﬂlg nag‘é)he? tpl\}\’%gﬁgé !te?r[eﬂ))?gﬁg%ng of ?‘?‘eﬁ%eséﬁ%fﬂ@hé@ﬁ?ln contrast to
Accor dhegracess dppietediin Fided. BRIPGCROE gecsding f Fig. 2 encompasses a
i nventfuaRer heAtexehaiyenqwr o )MEéhendmgusre thef emodet- of energy which
PreSSUlf !b)gg/\(l)i?mdf%ﬁﬂ){rgrﬁ_ﬁﬁéj cOMPRR]E& vaddf 3k &R Gt earisferred to a

ste VIl e pre . I
P (reboiler employed irP the extractive distillation column (K100) (step (vi)), it might
be necessary to divide the compressed vapor stream, and pass one part of the

stream to heat exchanger (W100) and one part to heat exchanger (W101).
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sent invention. If necessary and/or desired, part of
the energy stored in the bot 30 tom stream obt ai ned

wonrewo03d08) may be used in a further heat exchaagar2005/007299

(WL20) where the m xture (M2s s heated or preheated

before it is introduced into col- um (K100) accordin

25 81 GorppondaiieFids T orGuevek ot P THS YL B ushi SR ess as
of t halepicesidntFig. Bv&neretone, Aigy Treptesasts a procea® aagerding to the prior
procesg; depicted in Fig. 1, the process according to

Fig. 2 enconpasses a further heat exchanger (WO01).

Dependi ng on the anmount of energy which shall be

Rigt 4 drcemaspansimte fig. 2orprevesdtp exdigetingssqiventisifgdir the process as
t r ansfblcgsll ihFig 4. TRO@fJrEFigMlepyeaegnisra proeessxdocardirigie the prior
distil]ation colum (K100) (step (vi)), it mght be
necessalry to divide the conpressed vapor stream and

pass one part of the 40 streamto heat exchanger (W

£i9) 5 arghoas @ recdsstwhene atheakexchagger ((WABODib)useW@ condense the top
2006/ %Qé%@]%gé)ﬁgm&m;g&?cqh%ﬁn kk€00)3A& _@661@@;&%@??(3) used in

to Fi ver, tracting solvent. i s uS .

Pl b Sl (A o ol S5 et by, oo

r epr esarnpileyeal. io beetthe aemieddiioe cadumhdKaeq)on heafrexchanger (W200)

Fi 9. 4s eRipldyeR0aEI0WOprebslire dteahiPi Ve Used@s REAINYCSOURE. Heat ex-
[y

solvent is Lo the .broce deRi :
Ther ef Bger@@}obl 5 %?ﬁde@eogﬁesag "ﬁ)?uc‘)réae b;étcf:(grg d |Q A@Ot%g(:éd into the
t he prdotmn §§200).Fi g. 5 shows a process where a heat
exchanger (W230) is used to condense the top 10
stream of an extractive distillation colum (K200). As
cooling agent (3) used in the heat exchanger (W30),

wat er and cooling water, respectively, are
enpl oyed. To heat the reboiler of the colum (K200), a

5?%2?% ,ggﬂ@:&gﬁétscg aga%x(iadéa;ﬁ?ﬁ Rl be?rg whﬁ:ﬂ%éaﬂw)?_ﬂr@hﬁ Bbifing compo-
PhwB o bobsalr o35 llTae R AT HORBPA bope AR Fhs exam-
plesriddigdd all examples, thisStreamihas thiecappositionaespising to dable 1:
stream the outlet of an epoxidation unit from which

nearly all |ight i 4, - re separated
of f, is sybject egglﬁg 15??@2’?’%&&%%,392” i on,

units (exgmatr¢ggmes 1 to 5). [In all mmssi?pl es, this
st r eam hagthe conpositiontaccordi-rg—to—table{l: Table
1: conposiltpropyleme st ream gtream 0a3342%, propy! ene
0. 013423 [fornatdehyde 0011839 jdehyde]| 0. 026834
propyl ene o@?f’ﬂédé?yﬁ%m% et hano@b%. 108 \ater
17.54493 [ jcetaldehyde 0.026834

propylene oxide 9.446765

methanol 71.97108

water 17.54493

glycol ethers 0.43074

propylene glycol 0.051477

others (heavy boilers) add to 100
Example 1: Extractive distillation in vacuo with water and compressing top

stream
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gl ycol ethers 0.43074 propylene glycol 0.051477
ot hers (heavy boilers) add to 100 25 Exanple 1:

weaxboeamosiose distillation in vacuo with water aRdT/EP2005/007299

conpressing top stream WO 2@6/ 003003

PCT/ EP2005/ 007299 26 The process of exanple 1 is

carried out in a unit of appartuses as shown in Fig.  _
The proesss ofFexpme 15is Taerietbowten deyait iob appastuseas (shawndn Fig. 1,
bipidgfed to an extractive distillation tower (K100)
containing 80 theoretical stages, equipped with an

el ectric conpressor (0100) to com press the tof

Vg sloeveodescabed siream(igple Heistfegh t%ﬁnt%a@t!ﬁﬁﬁﬂ"agfﬂbfower (K100)
SoHIAiAG 30dn&dremAaNsiages, isRibpad witkain elgctsovorapressor (€100) to com-
I | .
SR SpShot iy AT RS, 1 e
sk a% BEaling AR T4 éﬁbﬂ'%rséfu?"‘g silladion BRlEmRLKPT Uy peat ex-
EisangseV £00) éxémployéd § healoluemt (K10D) isTiperdted i vagupat apgessure of
%@mﬁér.ﬂ/@%{éﬂ%ée& Q@eﬁ%ﬂn%&él@é}m(ﬂf the colum is fed

on stage stage fromthe top of the colum, water

is fed on stage 12 fromthe top of the colum. The

Theveadirgepaifts taie afolianst itheyfeggaitcamaelcthe)oplusnipisufeg amstage 45

étﬁé@%fn the t&ﬂTgf ﬁé?:_ﬁwgrﬁ‘ﬁ ateriisieed dibstagatiaifadihertop bethe column.
eed strea urifie r e- 9% [ [ ;

T o iR E A e pil R WIS 234 i Bl @R BreBlione oide

eqftaingd indhe teedrséBRIX : distillate) of 3.9. The

reboiler duty is 22 MW 20 The top propyl ene oxi de

E’hﬁffe%{ﬁr‘&@{@r@ OKide geo%itﬂﬁec} %n%@&f RO dvier. The tower is operated at a
1 5 ter.

s isdK s s eliRia A3 9r%?9asb§qt§?s”ﬂ§®wﬁyféne
oxi de, MeOH, water and all other heavy boilers. Due to
Eﬂgttéﬁgggéﬁpg%x%%rﬁ{&?%gq&g& M@Q&Wi I theSﬁ rﬁﬁfﬁl«l’%sccﬂ\taminations, 10
BB S5 e andi PR OLyigteE TiE pelonh SiaarhguERe Y FBom of pro-
pylenpoxide ileQidswatenandall otherRasyy Asilasst r act i ng sol vent .
Thus, no water recycle |loop is necessary since water

th t ' t - -
B8 5 T 5o BLS;coreBBen Vabolr stieatics rRii S5itodor the ro
hejlesdhe calymnsgabenpemipdwitie apy extemsl heativgisieamo i al

epoxi dation process, the water conprised in this

%@?&V%Sﬁgfl‘,%ggg %)elr MG ePay Q&racﬁﬁgeﬁlﬁé#]t.v‘fm%?h'& waff recycle loop is

z n a waste water treatne | ant
meFaPSaR cgUYale! Ieavasdne PG (ogtherayin e Maler dBiglige 2o by-product
Mty]etapoxidalmeagtmngmd, ﬁm aquiedms hmﬂngvemﬂoxigg wEg arspgl éor the ini-
3?1 ga&{xro%ﬁ@h X;gonc“réhétrl’gb|\@dtépt8%ﬁ1f3riéé?lgi%gt1h}f1 4 d@h@l%b!:ugﬁﬁ) g?d can be
, Si . S SsS

gﬁ%‘ﬁ‘al"‘@ﬁ?“ti @V@QPE'P%% 081%‘% n ﬂ%zi‘s{?n‘?'?qewgag gtr‘%@és as

shown in Fig. 1 resp. '

This configuration is a very effective and economic way to separate propylene oxide

and MeOH.
Example 2: extractive distillation in vacuo with propylene glycol and com-
pressing top stream

The process of example 2 is carried out in a unit of appartuses as shown in Fig. 1 resp.
Fig. 2.
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Fig. 2. WO 2006/ 003003 PCT/ EP2005/ 007299 27 The above
described stream (table 1) is fed to an extractive

wdizedeidosomsi on t ower (K100) containing 80 theoreriEeai05/007299

stages, equipped with an ele@rric conpressor (0100) to

com press the top vapour outlet streamof the top of

the colum. The conpressed streamis 5 used as heati
Beuayefdascabadegitsiane (table BHe fefl & an exiraciive cstiliatien lpwpr (K100)
dohtatingt 80 @floréiical Ssthge) etuippdd Wth o etatpficoyabreddue (C100) to com-

CO' Sos g éépK\:}'%?aljr oﬁtle‘f %%{%%‘i’ i Yol B ik Bhurfin PFRSGHH r{ﬁeged stream is

% as extract| 9

@@ﬁmhea(tmy sovrRe e glgs e diftilation QlymBwsOr thife @ heat ex-

dhafgers(V E@iriscdmployeoc The roluirs (Ked0)oia opt it iBracu®ata prpssure of
h col is fed on

é:soioggﬂéérf le Bn&?ﬁéfc ?Iﬁ%ﬁgé&éﬁext%{gzgﬁb’uénﬂ%}%@’“ ow rate of

the extracting agent propylene glycol is 15.4 %wth

Tresfeedingtpmints ke ps dpiplventhedeed streamt ofithe golumn isded @acstage 60

Ehdh tl?é‘fdpfdf%‘i’e éHI@rﬁM' (BBYINE i9cdl$s Rt fHggk 2frolie top of the
ff) xThFQE’W raﬁ%fftr‘% Q%T acgpg @p?ﬁtéﬁgy%’learp ch?)‘i |s?_}15 49, [ Fespect to

the pedrylene duidg costaireddn is/feqmstreasp propyl ene oxi de
stream contains, beside the |ight boiler

Igoﬂfeg;ﬂ é@één%rb%dﬂég obﬁﬂ{gdoe(t ﬁ@gﬁ] &riﬁle Wer n?ﬁéeto%?ﬂs dperated at a

stre m
rpa%sﬁfl%@t@)(feaex diediate) phfdr The fﬁ?o Br?%*p‘«s e
gI ycoI and all other heavy boil- 20 ers. Due to the

s Rt ngeﬁi 'ERfdgséil%gnf Q&té{lﬁé) OHésmﬁi fh%aliﬁrﬁ%oﬂerh&f%ﬁérhﬁﬁatlons 10

A 6 e CRhaneetarorg o L PP AP St fhe 28 HD SRR ol 50 ppm
qﬂopylmxm: Mﬂﬁm,oaatebélmsaddeor propylemreglyed apd all other heavy boil-

&sopyl ene glycol as extract- ing solvent, propylene

gl ycol nust be recycled. This inevitably causes

addi tional costs, conpared to the use of water as

Bue tathe s efdho eampressed depaRqUus SHeam ase @e@m source for the re-

BoiRARhE SolGHA\Wan bb@bersiédwithcut anyroxiernaf heating\stream.
extracti ng 30 solvent than propyl ene glycol. Exanple

3. extractive distillati wat er an
Pe eptpineae agdgitionsy e%nogllcqgglen%ttqugh?? é’lﬁ?@? QE%QYF?Qg g@;ﬁ‘ol as extract-
[2]0] rselwnf,% brdpytenp ahyadi mastchearepyaad. Thirinpyitablyssawses additional costs,

@@@rﬁe%@ﬁvéie?gs%%Fradﬂﬂg%o”@htt of appartuses as
In Fig. 5 "a heat exchanger (W230)

|s shovvn in which the top stream of an extractive
tihe coinparisonrof dois iwe exE@OBE showsdbataatas isny mate effeeiive extracting

g\ﬁ{,&{tt@?ﬁb@ Aeglyotsrt er, respectively. 40 To heat the
reboi |l er ofﬂ?%wé'n%ol um, a heat exchanger (W200) is

enpl oyed, and |low pressure steamis used as heating
source. Heat exchanger (W220) is used to preheat WO

ERQAMPROSI003 B@’ddﬁ?émlmi?ﬁ%ith 29 watet ane (W)\propyleae glycol at 2
the teed accgrdj Esihg tBpsfedni ¢ IS introduced

into the col urm
(compatra ve xamples)

The processes of example 3 are carried out in a unit of appartuses as shown in Fig. 5.
In Fig. 5, a heat exchanger (W230) is shown in which the top stream of an extractive
distillation column (K200) is cooled using chilled water and cooling water, respectively.
To heat the reboiler of the column, a heat exchanger (W200) is employed, and low
pressure steam is used as heating source. Heat exchanger (W220) is used to preheat
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(a) The above described stream (table 1) is fed to an
extractive distillation tower 5 (K200) containing 80

woOhewroetdosal stages. The col um (K200) is oper aCEaPai0sa07299

pressure of 2 bar. Water is w@ged as extracting sol vent
Due to the fact that n 0 i.on.of th
i M 4 oc 1 1068 26R1NOR (Ghie o AT s iRuetp st g ootumn

(&20@)n external heating source to heat the reboiler of
the col umm. The condenser (V\230) is operated with

(§80|C @homaﬁvj\:{albe§§trghm<i%m ? [ éeglu oah %xﬁ%ct&e '\é{gtllléﬂﬁ tower
f ol | (RRO0) chriainingd8e thexseticet staghe T gﬁlﬁmns(i%)a) &h operated at a
st aggreS8urk bPMbhhavitepisfseti i exhetimg,sowehief1).aBue to the fact that no

t t
te )ri er%oﬁplar%%slorigﬂaﬁefthé stIrg 2y %‘ c%’ljr ?g%ﬂﬁﬁv{* Ettéestéﬁﬁ n‘i’tfst be used
the #% appKieral bRating %fﬁeam@et fhe rehgller s?q?lgﬁ?n hﬂq‘é’”densef
t OV\E(\NZSO)O@eperawde\dltrabocamgaswerr\eéﬂeuxThearebolle(r dufy i@x31:5 MW, the

d' St &Mo@h?%] d:bfly §0§ M\F\’Iu %E'f@éﬁlrﬁﬁ ?_ BinlsCAre a@’fblﬂﬁvsl thelfeed stream of

st r etglm W%ll%ged %gliag@ 50tfﬁ<gn|t§1% Itﬂp BP {Iznpecioitpnx{ri %t ?naé gﬁtractlng
Me O+hgend islfeB @@ siqge tF fromttee tfopTafdhd celumm alta fé,%fate of 10.4 % with
cont @sEéctEtQ ttﬁkpﬁ?o‘ﬁilleﬁé Rk &BAtafhEdAR thdVRSd, stieaine Thanelver is oper-

?lt labgttg f)t 3 @a§%ae l?‘ r%i‘? gﬁﬁ)lixagﬂlg’[\'/lgpe | staﬁf%{rﬁlggg{%%a%“de s

20 (laRen)pt Hrntoai ofithe e Fled i ProRYIeas gYid8 SUPRm cpfaiR beside
( K20@k ight B@ilﬂr@tﬂﬂp;ﬁh of MeDH aad rMe5MD lian of Ratgpy Tienbottom stream

? LZ? &l)'}t%@% 59 gg (gjsﬁe%‘étdx bf-?Watér]a)nd a@‘b%ér‘l’ne&%oﬂers

S|ono etop streamis carried
out, low pressure steam nust be used as an external
Ibl)eat Tl'h@ abous desdribel estitcatrh@ablebl)iis ded ¢F anraxtractiviendistiliftien tower

wat ize r{gﬁ%@holt edt8fica oyl frhe %mmmwﬂw\ﬁé operated at a

wat e e

dut yp@gsugeMarT @pylg@a gﬁ{&gl I% U??f? a%?)étp%\énq S?qyen 105 Pﬁg % the fact
f eedthas ho eamprissiohef thel topratream fsenrted eutalgw BESTUR Rieamgnust be
top 9§ec§ Qf af @xidimal HREBRY S&NE: tddheL Ghe Asboleftafaled colgmn. The con-
agent, is )

agf | Jenser Aﬁ@s@? |s38p%'/ai\'ﬁI \&{hr gé&éjng ttB@Qr %teﬁ‘ N R%bléﬁ{%\' dfy is 36.5
oxi d¥Wotheaiondenses dubie34.8ddWst h@éﬂ‘i’dmgﬁw@"ﬁo@@ tas;tgllows: the feed
oper gires af ttve bEIGMINTiefddian sEiged frorafthexop ofdihe tdolumat, gyopylene

Of 7 s,cgpg}ér(%)&ﬂa‘éf%gs%ﬁ %Dﬁéh%rr‘nes g?rolnsthte Bf b cblifhn, at a flow

ene o |
cont &R %Wl (8SBOYGITES BEIVISNE XS SRR R feed stream.

The trhéttowenst roparated at aimess r@ﬂwp r.attpof(rqﬂmg pﬁi&tyﬂﬁebﬂf 88, Purified
OH, cﬁ% b oxfo%% aadad ﬂ{eolﬁ]é'o?ﬂ% BIWEE Thedos! pfﬂ len8oRigle stream
eav ]

Wi t h@ﬂ?tab’éi B‘?S'%i?'\?g'ﬁﬁpg‘ﬂ'@ﬁ aprpr %ﬁé ?@gs%é hb rﬁts'trgé}n contains
st r e&h dpoo wp prepylene MMMQQHAWMPF} Qr&@@é@?r‘éﬂy'@@am% and all

4 i s ofnkhb&F Kolbrs. N a unit of appartuses as shown in
Fig. 3 resp. Fig. 4. WO 2006/ 003003 PCT/ EP2005/ 007299

29 The above described stream (table 1) is fed to a
distillation tower (K100) containing 80
Example 4: fractional distillation without polar solvent including compress-

ing top stream
(comparative example)

The process of example 4 is carried out in a unit of appartuses as shown in Fig. 3 resp.
Fig. 4.
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theoretical stages, equipped with a conpressor (C100)

to conpress the top vapour outlet stream of the top
wohommosnos. This streamis used as a heating searEe20061007299

the re 5 boiler of the distilggati on col unm. The col umm

Is operated in vacuo at 500 nbar. No ex- tracting

sol vent is used. The feeding point of the feed stream

Tise aovetdegerilil dtream (iditde 1) sgedfo @ WistitationrtewerHi D) eantaining 80

REORYES ré?ad%?é' @Smbﬁed MR %mb%@séﬂ@1@b) i @oﬁn@\@%& thd hép vapour

{
oy ef 16 oS ARG oo &g i oy e o
hailer pf hipydissiiatiaxealeme: Theaenlwpniapperaisedn yacyhat $3qmpar. No ex-
#H4LtiRE HoRENIME Uded. TTiee Q@Hmécbdirﬂmf #ig R sheainds vk SifggpBifrom the

Wgé%{h%pééiu%]%ﬁfﬁtg& ro:g? o)ff?é?srtaﬂ&faﬂh% té{;‘@t éﬂﬁ{er The tower is
eprsaied fab atmass rﬁﬁ%fatlas(reélm distifate) 8 Qi@ 4etite rebpjigr gty is 49.5 MW.
Ted ®p @Spygeria a;ade sigesinlcurtains Hebielertbd tighter1 0gpiny ol OH. The bot-

o 'SifcH g‘?g&lﬂ ins o @Jg??) Bﬁggglgﬁ? o}lée CIABBHE SR ahaMliRBe other heav-

reduce extractive
@Fstillation with water in vacuo but w thout conpres-
sion of top stream 20 (conparative exanple) The

?ﬁé’ﬁ@rﬁ@al‘%"on% ¥WRPle 1 §nd3ﬂrs\‘1b\ﬁ§l tif1Effédd oR wakdrtasQéxtracting solvent.

OR3P Sk W bord g AR g o o

taweresgK2e0 pe rediced by @it B0 theoretical stages. Low
pressure steamis used to heat the reboiler of the
columm vi a heat exchanger (\/\200) The condenser (W230)
is operated with chilled  wate

Bxampiled i n extragtive Sistiliation Wﬁhtwitﬁbf“ gﬂ%;mt yyithout compres-
col um ( K200sgioniof toywstreamd i n vacuo at 500 nbar. Water

is used as (%hﬁ%gé{%é@mﬂgi (1). The feeding point

are as follo ed streamof the colum is fed on
stage 45 fromthe top of the 30 colum, water as

Ehe percessof exampind is earfiestiow in 8 unigef appattyess asehomggn &19. 5.
t he coI urm at a flowrate of 5.2 %with respect to

I

Bl PP ey kst BE [ b g e BE S HEARg tover (200
p@vtelnlng'ﬂaethe@ﬁmal stagepdioxt RIgsere gteaﬁoagéxsg‘@{q heat thg regoner of the
E618inhWia ‘heli kdHahgéredW200)3TRe cbheerisep (WRBP)Y iscoperated dith chilled
%Eﬂgﬂ gﬁ) Qééa{ong‘e %r]ngl%'dqr? atcﬁﬂﬁeb '\A&EEr L}ﬂﬁ éﬁ(ﬁrsﬁowﬂp TRE® RN (K200)
(EAROSRtAS UYLt SO Grka IBHE FuFRaAS REAINGBONEN 4R The fooding
pbint atehay follewstfedw sirears of Treecdlrhh dniedgort sthye 43 figy the top of the
@@ﬁ‘ﬁ‘é %‘8@%{ % 5 aﬁlg%ﬁl% Q%’d Sﬁé%lee@ frd(’ﬂh@@@o@@%o&ﬁmn ata

9 I 2Aolesest A oy oY tang e gy stream.
Palifiechpropglene opndep§r liaen atcthe toppbibwel tewer. The.towgt s operated at a

a4 I Bé&‘l@'(réflgi? Ri'&lﬂétb!f 8f BI®arhe Qo plopylete oxiticbsttbam contains,
%8%%? Z@%F@ﬁt e'isogbfé’g' &/%ﬁ)i—l 2rd %Sgpdpn? of Yater¥hd bottom stream

contains 50 ppm of propylene OXI e, MeOH, water and all other heavy boilers.

The following table 2 gives an overview of the described examples:



vapor streamtheoretical stages 80 80 80 80 80 80

feeding point (from45 60 50 62 68 45 top) feeding
weQaQoostoos08r act - 12 2 12 2 --- 12 ing sol vent (>Cr/cmm1z005/007299

top) mass ratio extr. 5.2 15.30 10.4 30 ---

sol vent / pr opy e OXIde ss reflux . r 0 3 9 4.7
o017 B GPYrhIR 2 bivatiiowt by M Fegebet oy gﬁ" -39 5
91. S5exap® 55. 9 ofI (K-L 00/200) [C-_.‘a prlopyPRne pxi de 5 5

SExtridtingBolventol Wataces pmth dnwsier gapropyame] | MeGH water
traces in distjil- 10 1 %9{6010 JO 10 |l aygestt rpam [ pprfi

rehailaer dut v [II\VA"A'V of L. 7 534549522

OB iR, ot | contBnced a2 d o2 0 F2 06" 08
dordemperaigiedifadt i JB1 My (1E1bo) céﬁ@enser54csaoa“| (1. 161
-comp@sian 8o |- - -yes- - |cooVdsng tlowee teno[ M| (¥&830)] no
COnggsIE@bariapyCi ty --9 --- ---|--- --|- 21.1 thilled

L AAAY FalY -
,e&:?tléalrlgfhg BVKOU) gQ COUI TR O[ U rpetar Zgp o.Y -80 --|- 80
!n 11 + ar [INAAY 4 £ h o

i

f ] m== ﬂ' IlI\T {V"QO) chitled—vwa go NALA Y I - Ogg™ " 4
feeding point ( °"(W 14%}31 heat i r?g souyrce of| cont cofpressed >

| ow | dW)pres- com | ow pres- rgboiler| of colum

freding palntexpacit|r eam® pr és- sare St ed?n pressdd spre - 12
(n@%@@éntqfon(%g)qm top stream vagor surle top stfeam
?’r 07;855 2‘;'{“ ur—y84 <V °’1‘0¥4‘5dU3 30 - 5.2
solvent/propylene
oxide [%]
mass reflux ratio 3.9 4.7 6.1 7.3 9.4 3.9
bottom temperaiure 55.9 55.9 89.5 91.5 55.8 55.9
of (K100/200) [°C]
propylene oxide 50 50 50 50 50 50

traces in bottom
stream [ppm]
MeOH traces in distil- 10 10 10 10 10 10
late stream [ppm] ’
reboiler duty [MW] of 22 25.5 31.5 36.5 49.5 22
(K100) or (K200)
electr. condenser 6 7.3 - - 14.5 -
energy consumption
[MW] (C100)

condenser capacity -- 302 | 345 —
cooling tower water
[MW] (W230)

condenser capacity -—- -—- S - 21.1
chilled water [MW] ‘
(W230)
cooling tower water 2.5 3.0 -—- _— 6.0 -
[MW] (W130) ‘
chilled water [MW] 1.5 1.8 - 3.6 -
(W140)
heating source of com- compressed low low pres- com- low pres-
reboiler of column pressed | top stream pres- | sure steam [ pressed sure
(K100) or (K200) | top stream vapor sure . top stream | steam

vapor ’ steam vapour




10

15

20

25

30

35

40

W claim 1. A nethod of separating propyl ene oxide
froma mxture (M conprising propylene 5 oxide and

worbtdsansdo3 sai d net hod conprising (i) introducPa@ER208/007299

m xture (M into an extractiv® distillation colum,;

(ii1) additionally introducing an extracting sol vent

into said extractive distillation colum; (iii)

Wiesdiail: i ng propyl ene oxi de overhead from said

extractive distillation colum 10 as top stream (ivV)

wi t hdrawi ng a bottons stream from said extractive
distillation colum; (v) conpressing the top stream

obt aiAmeethod ef sapadating propyienetpyidesfeoms admixiare (Mpomprising propylene

CONMPL&EE Ahd htkANGE sﬁldqﬁ@ﬂ%@éwﬁnélﬁg)or 15 2. The

th
TS St s Sa i e WESE B Iahgon calrif,
or | éBs, addiionally lrotvgducmeant%agmge%qwelr% 'rﬁ%ﬁﬂfi&%@"ﬁ&'ﬁ"'at'on
a pres- sdfgnrdf nore than 1.5 bar. 3. The nethod as

cl ai d 'J‘snﬁ.hs é)%cénen erl‘léhcf 1‘(5€)r‘n)sa|ot B&ractive distillation column

di sti Iatlon a pressure of from
300 to 756 ‘ebal¥eatvd a bottorrs tenperature of from 40
to 7@v) Cwithdchwingia pudtoms bieedno frost saichextiastivdiptillatier doluimn;

a pr 3“ glfesglﬁg 'iﬂeztfob %tréatﬁ%talﬁed Eﬂéﬂ‘léﬁ@tlﬁ AR BBmeans of at least

cl ai Q/‘% 3 addi tional ly
conpri si ﬁ@eF ?re(?ﬁ?{d%ﬁg’ﬁﬁgcwe%st?ﬁplaBgSed vapor

obtained in (v) and returning at |least 25 part of the

beat TRE kQRSESS Blhinte T\Q:Ia% 1, @hstei) e (i) ethei distillakorpk exeidd out at

In the extra e di t .
.0 &Pttt 18 0,5 W3 BBttt apres
cool isHeg eftmoredian bérbﬁr of the condensat e obtained in

(vi) to a tenperature in 30 the range from10 to 30 C

n atTh}g?ﬁ%tho@ n§ Fllamd ﬁg:g‘lﬁrig Whedd i r? ﬁ@uﬂﬁe‘ d?&lllaﬁcm i§ carried out at

con

re
Dt T ScRrPoRLRPLPI 200, B (S SR 3 %J%%E?fﬂ%e'(@?f ure gt fropt0 to 70
met hod, asd,dh &i)the topstedaa imcbmpeahdied toa prdsguredifroms? iogt bar.

35 (viii) depressuri zing a conpressed propene stream

I t heat h | N -
Fapor B EeR a5 EEHD 267 PBaR PR ot Jodibpty comprisio
exchdmgercoaddn&mmg‘aqmpneysqﬂsya@rtqbgalrgﬁdo@ems agg returning at least
react ant el?ft Qf theafelat BN corfleAB4tionl tadatresst tons gelpsilepemployed in the

with hydr eé\sqtiﬁ%@i% éJ‘urﬂn’?t hanol as sol- vent and in

t he prese anium Zeolite fixed-bed catal yst.
40 7. The rrethod as clainmed in any one of clainms 1 to
6. Weieah&hblias elamigyinsiamel additiordiy comptising st r eam

obt ai d
W %AEBB@ 84 @g%gmﬂ%[r% {eYoltSREN fng(nz) Rﬁé‘ﬁérﬁkﬂarature in
o e rﬁs# Goen WalocPth it P LoreHioHb A g 418 fidning

extracti \ilas @ar bof theatobled condensate as reflux to the extractive distillation col-
umn used in (jii).

6. The method as claimed in claim 5, additionally comprising
(viii) depressurizing a compressed propene stream info the at least one heat
exchanger in (vii), vaporizing the propene stream in the at least one heat
exchanger and subsequently using the propene as reactant in a reaction
comprising reacting propene with hydrogen peroxide in methanol as sol-
vent and in the presence of a titanium zeolite fixed-bed catalyst.

7. The method as claimed in any one of claims 1 to 6, wherein the energy stored in
the bottom stream obtained in (iv) is at least partly used for heating or preheating
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colum in (i). 8. The nethod as clained in any one of
clains 1 to 7, wherein the mxture (M is 5 forned in

wa 20@208408N conpri si ng reacting propene w th hpdramgens/007299

peroxide in nethanol as solw2nt and in the presence

of a titanium zeolite fixed-bed catalyst. 9. The

nmet hod as clainmed in any one of clains 1 to 8, wherein

wat ethei mixtise dMadefors tsaimicmixtge 99 inteaiuced td the Fxteactive distillation
et hegu@f ielipi med in claim9, wherein the water is

i ntroduced as vapor at a pressure of not nore than 2

bar. 11. The nmethod as clained in any one of clains 1 .
8.0 10he wiathesl as slainedinanyreng M claims T iprwiherginghe anixigre (M) is
per CRitnedYin Ve irgdttioR rToopiprieng rextiig proged it Bymirgganc pafoxide in

cI ai ‘ﬁﬁr%'ﬁ‘d 595%1\?9'?1? %nd MPR%%%HF& gfoéjtltgﬁlgﬁllt %goq%qlxb@ -bed catalyst

ur e conprisin er cent
by wei ght propyl ene oxi de and addltlonally conpri si ng
40 t Th@maiksd antclainedvin gy on@0f vlatnes 1 1438, wiheesimetateyds used as
as cLaj eﬂﬁﬁg%&v@ﬂy one of clains 1 to 12, wherein the
extracting sol- vent is introduced in an anmount of 2
percent by weight, based on the total weight of the
ho.xt The n{ethqd as clhiossl. in 2&im 9, whateimtherwaletis infragupedias Mapor at a

any gpas@fe dfhsi MBrekinh®2bdr. Wherei n the extractive
distil- Tation colum has up to 80 theoretical plates.

15. The nethod as clained in claimb5, wherein the mas
14t Shefmethed ax claimed it any eneof claimsobtal fethersing i mixture (M)

str eaamprse(sl % itd 50 igercbn® by wdigts prophfene ThxideTatd160 tas85 percent by

cl ai ne of clains 1 to 15, wherein the top
stregrgﬁ%d ﬁ'[%Pf)ed over head conprises 100 ppm net hanol

or | ess and the bottons stream w thdrawn fromthe
ext r Fhtinvatheld a¢ clainsdd iarclaiml peaib asixtare (M)pgdneprisingxd thel15 percent

cont gpivefnt propyttRE oRBEAE abififiSnally comprising 10 to 25 percent by weight
water.

13. The method as claimed in any one of claims 1 to 12, wherein the extracting sol-
vent is introduced in an amount of 2 percent by weight, based on the total weight
of the mixture (M), or less.

14. The method as claimed in any one of claims 1 to 13, wherein the extractive distil-
lation column has up to 80 theoretical plates.

15. The method as claimed in claim 5, wherein the mass ratio of reflux to distillate,
obtained as top stream in (iii), is 4.9 or less.

16. The method as claimed in any one of claims 1 to 15, wherein the top stream dis-
tilled overhead comprises 100 ppm methanol or less and the bottoms stream
withdrawn from the extractive distillation column has a propylene oxide content of
100 ppm or less.



