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A process for the epoxidation of an olefin with
i nproved ener gy bal ance Background of the invention

waeemng7nsbl i cations on the subject of the prepeCHEPIING/050092

of propyl ene oxide, there are only a few which are

concerned with energy integration aspects. EP 1 293

Agwogess fosihe ppexddation etan elefigrwith improyed eaerphbajance

ol efins wherein a product streamfromthe epoxidation

reacti on which contains olefin, olefin oxide,

wat er - m sci bl e organi c sol vent, hydrogen peroxi de and
ound.of t into an overhead product

contai ning olefin, olefin oxide and organic sol vent,

H‘% hQIlc,%tlgﬁg 6@%%&%59& th&@p hF&uHH of l%?ﬂbﬁe SRbY! ecﬂéne are only

t %
?ﬁ% B ESRe et SR DisbEatos et og o th ohe.

overhead product, and wherein a pre-evaporator with
EPs52931505 A9 debérdestd p‘f@beéqﬁlaﬂwétédéﬂldéﬁcﬁg@ﬁoléﬁsliﬁﬁéi*em a product

L BB e oBailon gty im&% b el IS S, whask-miscivle

@W@f‘@ysoi"i%bd’b’ﬁ[qg@h pgExider and wales, is sgparatedrto ameyeashead product
eoriginmigidfint Ylefi®oxide and oigahizGsohieat] ahe aito amdag@IProduct Bontaining

8|{ggﬁirc séR/eh{"ﬂg@réS?ﬁe g&ogﬁe %fnﬁ 'vﬂt&n ﬁ/Ylere'bg 2b I'fb go @D B} fé'total amount

reeva

fp‘t’%’?iﬁFP'ye’Br'%Eeé"Pﬂ"egt"‘f"ihﬁb% pver B?PCEEVOHB%H %P' W?fﬁ'%ere evaporator
witim tbsa $twn ththberetical separptiorsstagesis used) the sepasativhdupirgdarried out

gi §biés€@rte'dm §fo‘5\l§§thah@ Bt SKs fﬂ’eté]ﬁ}n% desthtStS%nae%ergy integration

O O T I e

pnder éoaptprcareoen@rgm efficiencyt h gpier cantextbié iasdisclosschtat said pre-
@oﬁﬁtw @dtiéhalﬁ,“tﬂ'eééiﬂ sHppbPER be HeHiSd witithk 0dfderdtion heat
R0 iy

s@leentaa mgihrnchhgad Prodych Rawinm Rj gher dempergéuse shansfhe bottom tem-
pérafde B aid prevapdradr aantosaitl Nstapisor PEAC B8 Sudedr td heat the pre-
By ﬁétglf éer@lhé?%tr el Lrgﬂé rE|531 943 '59§Abi¥e§{h6t§‘t‘ﬁe ﬁc{?t fhb88ment to a

GTOM

ﬁ?%@%"'ﬁ‘i Pﬁ°§e*‘r§r'6 eberalr @od arﬁ!,ﬂ%Pe? aifcY569;ps apparatuses

jrapdepoixidatiorppriosessy unreact ed hydrogen peroxi de,
epoxi dation reaction by-products, water and reaction

osi.ti on zone t.0 eco
RGRBZER00AT seseribes Hrtine R T tkedor BF PHRRRe o 20iqefinic ox
islel byt dicast pxidatinni of amalefiy witbchyidmgent pesoxide dhpeng ethenstages, this
prRB8ss AsifirisdsTeedify a reactionr fredlct EbePHSRG lunredicted hydrogen perox-
S X |
it B 19180y Blug Gl helt? ApA% %Cq%‘" AvefifhLa Bpsoppeositon
zone toslegampase bydregan qu@@@%:roééhlﬁpmtpﬁée tafpaqyfeoys basic solution is
agittiorallg fedi intd {headdcompasitien z6nel $edordingsteral prefdrrddegrabodiment, a

%ﬁé@nﬁp E%‘t% 3@9& 'u%@@ a%‘ mg&ﬂé?acifontcgfa ggf 9§ fh}sconlé?& 8% Wﬂﬁznga A1,

|t és glsplp Scé)ngg |pg Ihﬁa qe@gﬁrpq)ﬁ p (5)& acs[pgcmc distillation
paxiecs uaerl]ltossﬂr\maaﬂleast Isemetdﬁthe tmdinggeets af 1he grdaessn lato this distilla-

ﬁ&f‘g&gﬁ gélé t@ﬁee&'gg EF@@G 68418 ngbgﬁo‘ NG %ase“éoﬁm?rénlit?reactlon by-
BioB S Watet, A So8eR: thehaREE Rdied Sataitd Fom o sdguiion ggne and
conprisrapsalvent. As to therstagegdf dtheyeweralpproBesy andtocanyt %pealflcs about

PeGmesintd Sthd EOHEREAbNHEAP ! RBE, WO CHF148Y8CAN B @NFNt Ses
reacti ng propene with hydrogen peroxide in the

Br esence of nethanol thus obtaining a _ ) )
S 6,756,503 B2 relates to a process for producing propylene oxide which comprises

reacting propene with hydrogen peroxide in the presence of methanol thus obtaining a
mixture comprising propylene oxide, methanol, water and unreacted hydrogen perox-
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m xture conprising propyl ene oxide, nethanol, water
and unreacted hydrogen peroxi de, separating therefrom

wW@20060tus®e conprisi ng nethanol o water and hydr BOEREP2006/050092

perox ide, and separating therefromwater thus
obtai ning a m xture conprising nethanol and net hyl
fder perasating; therefrgmsa Injxtee eomprisinchmethaach waterransloysirggen perox-

ide, &ied Sparatitlgl the@fromWoater thii® loBtathing & InhikturedconegHsingvdethanol and

?’r{g@tgpfo%gtre ﬁ‘#s drgﬁo%e?rjéﬁ rrﬁ&%ﬁ'ﬁehféc%@&o@%{ﬁﬁggd th or more

elﬁeat'eeeeluwrprare&sfem Ao ayagraciies @bowihest gegnvery, this docu-
senpissitehthav i ng at | east one C- C double bond with
hydr ogen peroxide in the presence of at Ieast one

' Ly active substan t hapol wherein
it B0 Rlon A Tscioss racsan dorBE TatRanar an R Gagound hav-
imgtat deasit oaa C-Wadaubleabehdawitle Hydiogeny pproxigiedn the pessancof at least
Bhé %btéﬁjtrﬂéiklhé’dti% s@ngtaﬁée bﬁ@&ﬁetﬁaﬁﬁl -witéréih Wéabels séi)arated from a

bR sitalbmbind RERETS) ad alks 4nd & 1 filg Pyt slr8Bm com-
Risieg: Mejhanehand, pt @rﬂsb%d\ﬂoVoanoWatPh s n@y%bmt@lénq pecess. It is dis-

ploseethat artop Btréartiffohes eistillEtionCehimn kan bbisedtd axéctfheat up an

%Qsp%%tﬁ ﬂztﬁggg ﬁt‘iatrdn pr’oée%eércn'éjgxﬁ’erteht"gro'c@% In the context of WO

atl on

POUIZAZE0 & Trdtri® dgpeipetithat ive difiatian-calyians e be éﬂé?‘i’ hgeparate
whtebditom abdveymentionedcmixhire acherein ghe do fractimhscdf ith ealumns are

B&Hbrﬂ@d B g gr r&d?r@t &RlanPhavilg & RARK c§nt\%t of% 1688t 3 Qt.BRYAs to any

ics a tage or the sta
Sheise PonCihe Siadsor B Slgare.sab BYARSHRGT 1 e, thiggocument is
siEm8/ 146080 A 1 describes a process for the production
of propylene oxi de in the presence of nethanol in

5 gee ﬁg*%i\qe HARRIEES 2 ProkB8IcR 1 B dh, (F Brb e e in the

presencesefirpet @n%"kwhlﬁb Prapylgne r@étsieup SW?é@*@ﬁ OFfR ﬁﬁ)ﬁé'le gognprising
propaenaé exidé andnwetianl, Whd it @Riehitse rRGuiBg Rttade i Wdrked up wherein

fﬁ%tﬂ%\‘rt)l {soéefﬁetﬁt%d troﬁn' a nﬂktﬁfé Qétﬁpirrsﬁrtbaﬁtett{aﬂmlbgnd'r}r?étw ﬁ)rgtate It is

nprisin

%'P%ﬁqwth?&BO’B|9s'F‘PttLF’§t°P6\F?"§'BQ mﬁt%ar@éﬁn%é'at%e\aater fan e separated
wRedeirciwid gistillear cdlenins lcab betused. ibisoexplisitly slescribed tivatrother proc-

b&s st?eyrr%dcér'\obé/‘hééte& s vrﬁtﬂrtﬁ@ Eérﬂién@é‘trd?\erﬁiat GBta?HeGeét’ tid top of these

Sl By Soplloodhe odtense) ol IS5 16 el TN eithiyalt and using
thethohwater opthetsteans resuting don edaligg.f r om cool i ng. WO
2004/ 009572 A 1 describes a process for the continuous

WC? tzgéi/ﬁbé%,& gér e\seJ]pro%gs r%e Io'&ﬁtrn?%/)n%;&fs ||I% é’?‘ of X' solvent

\d%%quf thegynthesis 9{/?\'@ REEANG "&M’B'@lﬂ)@@‘%@ EPMRESIRG sqiverd and resulting
ﬁapalyﬂthedrs land 3ubdeguentngorkaiplis separated imé eivitiing wilecolumn, wherein

dé’o%ﬁwt 'iitak%lf &8 pietlidth orl'ﬂgkhl%'c rér{‘ﬂoﬁartﬂé tdéncgf the ’thf]ﬁg wall col-

ividin I VI

E'BPuF‘i’P diyiqingewalbe! wgurcéa Sscot‘f#@f’ﬁ%?ﬂt LBEhY @%”Pg%ﬁ triyrgns which
artel spatiallyesseppratedafrdry eaetpathat.ed from each ot her. WO
2004/ 009566 A 1 discloses a process for the

RS 0BT RPSHEEE 3 hitss e PR Rt Foumaton of
methayblewkiclyjs used astsolventiing prpesssdor praducing oromélﬁne oxide. It is dis-
Bb¥ddthat h SoRveREmatRE id Separatby iiflh RIBvidied Wwalt @bih seothahatop frac-
fo BhnbrsiE 8RR FaSldIa0E A he sife LOABILAY efES] propanols
as an azetrope with water and a bottoms fractron comprrsrng water and propylene gly-
col are obtained. The methanol obtained as top fraction can be condensed and recy-

cled into the epoxidation process.
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as an azetrope wth water, and a bottons fraction
conprising water and propylene gly col are obtained.

wab@enetiBanol obtained as top fraction can be PONEERINSEE50092

and recy cled into the epoxidation

process. Accordingly, the prior art describes either a

nmere concept concerning the possibility of heat

hetor@ingll] 8 peibr st ldat&rbek @ith@r ¥ mdpe bridept EsrizehingEiheSpaskibility of

ﬁ@&’ﬁh%g*dtl%l o? ?I%%%Stgs\/egf] Isiﬁ\&lﬁ‘dqerﬂ%dlméhg 5@ gﬁﬁorpi)hocesses in

rocess are | nv
Waigh Woht"'@&? Rensney FMEtStag?ﬁé%f theopverall ?TOF%ssaﬁ‘fed'b‘foé@E’ igsthe heat
mt@ratroasaspectl nvention to provide a highly integrated
process for the production of an olefin oxide i n which

haroiRs i S O B8 ron e Hon S SR EoefiAgg SR process
foo thuprpduddion of an plefia okide tirmwhicb b} leest thfeetritecess stages of the overall

pEEsY dre nviofvelvithi red§ard t& hfidimizatioh 60&rtr@FcdisQmpién.f or

the production of an olefin oxide in ich the top

vapor stream obtained fromthe sepa _ratl on of met hanol
ftisanfurther ebiest ofsthe Pserept invertioade arenide amightintegsated process for
thegrtodution ef ai lefiiv agiae ai whish tsedp ivapad sticafsdbtaiRéd fom the sepa-

RAiBf OF heftt gﬁﬁorﬂf &rp&ﬁgﬁéd% lof ﬁr%%on&B{u&PgrB&é’é‘s%%sed fo operate

anot esent
3"%%??9’9 Hsﬁ?' é’g‘r‘té%% e E@§§S$ Hrosef the evriel ?W'Qﬂt'on process.
propyl ene oxide in which the top vapor stream obtai ned

fi r,@ ghéth@r o8& rcﬁtthégx{éég?trgﬁé}ﬁirﬁﬁlto fp?&{'ﬁsé‘ﬂ gfed?ﬁv‘ ﬁﬁeg?été& Hdcess for
f prafudtion i aiiste Grde dRalih Fecion apae stredm bGiged from the
se¢parationr efl metbpod! i frtm acroguad stream aftthé prepeink| eparidatiasny process is

S Petoperfaté BeapUr@BRlisddNi @b feaSithic® ftbessEtagbsitf i dverall epoxi-

tear process for the production of an olefin
g%'()%g)rg e%gferabl y propyl ene oxide, in which not only

the top vapor stream obtained fromthe separation of
s s@Enarotherabjett pf thdusrbsetit iventicr to prévide @pisigisly integrated process

us‘gﬁé ﬁ%ﬁh{ftfbnea%%e@ﬁr}r{egxu&@ C%fégabgp&%g@&?&ﬁﬁeruﬁ‘vﬂﬂé] not only the
@Bo‘ﬁpﬁhﬁ ream E?é"c‘—%’s rorB She separationo ameth@agltfrqm@ product stream of
thei pradne emhxldatlmn ptocesd isased d0 epprateyedhpoetare rusad it ateleast three
Bl’oe§§§§ta§€§ Bfggireﬁclﬁ}érdl @ﬁ&éa\?gr&l\ %%c%%l‘é | B{Jtsiﬁ 'th'mh"@crI@ast one suitable
et Feltodin pRelEYed rere Bearpcsn sboRaTaRAIb Gghesologisaly s
eorg pesditivej aenegrningdie prvasalbenergybalamee. pr oducti on of an

ol efin oxide, preferably propyl ene oxide, in which

9{’ y%%y'\e? Q)%&pg?y @ e{? geshlt ﬁ{e\/t%p{l h&rgwﬁg %Dll'n Q@Q N@%@te@%mcess
B’éﬁb? ar @Mt'O'SLﬂi'rﬁi‘r plefp Qxl@ |Hﬁ%féfﬁbi|)’o ﬁrOPM@f‘@fW(te in Heghich above-
pieaticrid ddvertageareffuthverdembinedivithesrsogtintizéd) ereferably energetically

| ' f fin conprising (a) reacting the
g@gﬁ?%&we?ﬁnﬁlﬁf?g@aghﬁperom de in the presence of
nmet hanol as solvent in at | east two reaction stages to

obtain a mxture (Ma) conprising ol efin oxide,

80maRey 6@AnheifvEhtibn Met hanol and water, wherein between
at Teast two reaction stages, olefin oxide is

separated by distillation;(b) separating unreacted

bherefone.fthe mreseat inventiors p(qvio&)s pragess far| the iepaxidation of an olefin

8thgrisihg? M X

(a) reacting the olefin with hydrogen peroxide in the presence of methanol as solvent
in at least two reaction stages to obtain a mixture (M-a) comprising olefin oxide,
unreacted olefin, methanol and water, wherein between at least two reaction

stages, olefin oxide is separated by distillation;
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ture (Mbi) conmprising at |east 80 wt.-% of olefin and
a mxture (Mbii) conprising nethanol, water and at

wo e@sn 778t . - % of ol efin oxideg (c) separati ngpEl/EP20N6/050092

oxide fromthe mxture (Mbii) in at |east one

distillation stage to obtain a_rrixture(M_ci_R_ _ _
td np peraraingaunreacied olglin fiom the anixtyrefM-a) bx distillating t obtain a mix-
m xt wre (MMiydomprie gt ieis80 Wato%s lof alefin ahd hesisturedM-bli) cotprising
of e;ﬂ%%‘ waﬂ%)anﬁ%?ﬁeragﬁﬂlg ‘W%f gl@ﬂ‘%xﬁ(% omthe mxture

M
Xf éé@arﬁmgoquflrb@fﬁﬁ frgmﬁ@e ixtyre {M-big in q\kleas%ogp %Psttlﬁlelltlrc])n stage to
met habiain amiktune (Mocill Cormprisirtg atfleash 98 wt.-%naf ofefim oxiderand a mixture

(Md'éﬂn)cu rlsﬁi ot arloeéﬁéas?@s‘m %O@fﬁ'fet gr. wherein

&Dst ?%%{?li"%n &]a[] ngé'ae {TW?P%I g)e (‘R/I glglua a@kﬁa}e OQ%BlsEIFartlggmtage to
( Td) obtainpa imsiktare Gd-di)esprigibgvet least B8t wiafio bf methanokand op to 10
oper wit% ofivate? 2iid @ﬁl\')&urél(l\/lydu?bohﬁﬁﬁﬁgf £MNBast BD YWt I-%Af water;

WA 8 BhortO8 Brog ) e €At e il Bumn usea i
(dimﬁ VaRPr 40 eirqan (o €8Mariping ablegst & i1 madirioli &t wead to oper-
ale qinexepartialngtriesstiong vaporizee aséd indat hsadpone distillation column used

ﬁqven S gt e@e(ait '?tg)téh%(e)resence of nethanol as

eas WO reaction stages to obtain a

mxture (Ma) conpri sing propyl ene ox ide, unreacted
Ehe) pesent imedritian @lsogprovided @ procebefoeitie epdxidation af ptopasé compris-

reacti on stages, propylene oxide is separated by

iistillation rati ng unreacgted ene fro
&ﬂe rrachtg Bopehe it FV&HGbn PRokidh i s WRbecE & Tty s soivent
( M bin atdeash Miaieagtien stagessto AdGaima mistursf (l\babmmmrapylene Ox-
m Xt e ubidabliel )p r@;ﬁé‘ﬁﬁ”nétfﬁﬁol@fdhﬁé’t@ﬂ whépgire betaén &t least two reac-

| eas e eparatin
opb?gﬁ%‘& pdoerIy r#o ﬂr? Q%?F%%tgg (ﬁf%'" 0?'? n at Igeast

&ie ae@aramngavnr@ﬁctge epeng feam ﬂ?%madlﬁ?)& @)eby fistifation to obtain a

conphibgureg(Mbi) | cdaiirisPg attleadt 80 wor%pofl roperax ane aaimtktdre (M-bii)

m Xt H{)tﬁg&%& H{egsa%ﬁ%{e? 'afd aY"f'é‘a?t{}? \%{“% ?f p%ﬁ?ﬁﬁe é)ﬁd% o - %

e mx

("M Cﬁegarﬁﬁl{\gaprqulggg °5|ﬁ’€ fﬂ‘?'gt the I’%R‘tiufﬁ'l (Mibiyin b legst ane, distillation
m xt stege td/obiajn a8 onixtures{Mrgi) @bmpesisg aBeast 99 4.<% of propylene oxide

et hgpeh n%f@tqréj(m/l £H 01391 WElng %atdr AR [oasBsSIwR- 9B bKinetHanol;

(Y, cponereiy et Formy e Bl Jh AL 1ot 8 aBfiEioh Stage to
di st pbtaixt & anixtyrs (Madl)mmrlsmg(aj)leasééﬁdm\rg{pof medanst archpp to 10

(Td) weowf watehtarita mBdst (RIdifeomphgify SB84dt 90wk -UssTavaltdt;
\%Rgr{?ln %% ;?é tég %ﬁé%rﬁ g{'{lj) @t{té ﬁ?cgiroheaefiéﬁs? %ﬁe \é?sgfgétlo;\ec{o umn used in
(Bospid mpr&fp streage €Td) &pmp(ising ahleasicss wirtle Methanehts used to oper-
ate\at Mdaso partibiboatrieastions vhﬂor&ep usebinsatledst bhe distillation column used
ﬁ\%ﬁ%a@%ﬁ@ %R/e%r(g)og@ nd 8 prl sing (a) reacting the

propene w | de in the presence of

nmet hanol as sol vent in at |east two reaction stages to

bhe areseat imvantionealgdvralates torprprecess for thepsdozidatian ofipropene, com-

Hidiggct ed propene, propane, nethanol and water,

xhereln beameen . .

a) reacting the propene with hydrogen peroxide in the presence of methanol as
solvent in at least two reaction stages to obtain a mixture (M-a) comprising pro-
pylene oxide, unreacted propene, propane, methanol and water, wherein be-
tween at least two reaction stages, propylene oxide is separated by distillation;

(b) separating unreacted propene from the mixture (M-a) by distillation to obtain a
mixture (M-bi) comprising propane and at least 80 wt.-% of propene, and a mix-
ture (M-bii) comprising methanol, water and at least 7 wt.-% of propylene oxide;
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at | east two reaction stages, propylene oxide is
separated by distillation; (b) separating unreacted

wee@perass rom the m xture (May by distillati oPCT/BP2006/050092

obtain a m xture (Mbi) conprising propane and at

| east 80 wt.-% of propene, and a mx ture (Mbii) _
%npﬁe@arﬁtg'lmerpﬁm rom\iag enixtaied Mabi) by distillatioptto obtait a mixture (M-
pr opy) estepriziigliet ldas) 95 @p.e% F propens amate-introditing eM-x) into (a);

mt Qe;?arSMgbthe p%ﬁype% %tdﬁde"’\tdnq 'Ehet rﬁ}nxﬁpegﬂ/lrbuz n"ét)ie&g%ne distillation

e HiaB0R epﬁﬂ' 2 X (M-51) Campiisiog ableast 84 Whige Oharopylene oxide
pr opghe memixturel gMfdiipoornprising water eat(léashiong compatind bagihg a boiling

one @n%éréﬁ.l?é fo%r %ﬁgﬁethgn& Bhaiidwe tﬁéﬁ‘&vﬁfe‘? at Mg‘i\) ressure, and
on'pr r][& as B % of propyl ene oxi and. a

m xta Igae Wtr’)/egdﬂ‘ﬁt ?'%(?l’ng water, at |east one

60 np sepatating/the gt Rablodre ¢agnposing d,naamg agpdilimgepoint kever than methanol

met haR@ lovdrdhar® Water tiibah thstd&tura t(Vecily 'by%tmélﬁﬁﬁ!ér Gbtaid Hmixture

eas 365Dt R eF R M tiinin AR o BPsct B of we-

met h#gfol and | ower than water fromthe mxture (Mcii)
) disparhiirdf methahol fedrh ahd) nixtofexMiy ein(dYHyast ©PBIstiHatiGh stage to

f ronbﬁtg 19 nq;ztuyg (Z é‘;)od‘o J’sfﬁ?%'leé&%ﬁ%o% %Pwie& A3l and up to 10

m xt e°(Qf/+V‘SP}e’| Andya "P'été'ﬁ (\qld) %ﬂ’%ﬁrfsl"lga@tﬂ%‘l‘?t@f)d’&e'%t gf water, and
obt armlnaodmmngMdOMtdKa)) conprl sing at least 85 wt. -%

gff &In Elﬁ@'n%&urte %of water, and a m'gture
wat .
E@fem o 3 bﬁ?'a‘?id 'ﬁt% qioge O il 8 SR BB goumn usec

imi (), Lsaisl (apiod kap) stremime (Tel) comprisipg @t teapt 85 whmniettgnadl,sand wherein

AAISTE BOWHOT GF(THREAS Use dfchile ok abOSartidly VapBREst Ustd in (a),
v

(b 3B oy SRR B el

fram)! ter 0 wiseiof Gy B@r‘éﬁeé‘ taoppwis ot Igastpagially ayaporizer used in (x),

fremor foz40r wik 9 of () Gl useldrto Bpérat@atlibasttpartidllph vapdiizeriuged in (c),

gg U518 SBRA-9L6 (34) dr6 950 PG Rbla 1Bl RAANZRaptiAd s in (1)
ispmih 0 wi Yo, o s AT wrect S0 .9perale flipast pesiily 4 yanppzer used

int(e).% of (Td) are used to operate at |east partially a

vapor|zer used in (c) from 15 to 50 wt.-%of (Td) are
artially vapori zer

Jalf}e pr ato Ely% 011021 ?%rei %rgcfese-f% thgr oagjgﬁo fs propene com-

pisiMcat e at | east parti aI I y a vaporizer used in (e)

H)e PIRERYthd PrPBhE GthehydRodetl péresidedn &h@rp@é‘dé‘hﬁe foPmethanol as

the SPOBAEel RRRno eBER sl it Snltls B3] EoRsing pro-
ot hHENe ideLIOEREIeRPrapenes HPPANR, Mtbendl Gdswalgb swiesein be-

obt atween dtiledsti tvio (dection Stages, ipsdpyieneroxide)it saparateddsy, distillation in
unr e%‘b‘i\ﬁcged%élp&ﬂﬁnn R/Pﬁb‘?éﬁﬂ%e&%@r eac?‘ha'%i% é@@g&éd into (a);

wher ei n I on

() o p5PRAFRING HRTBAFed QERRENaTEAM KRP ACYTP (Ve &)y distjlagion to obtain a
di vi dedureaM-bi} comprising\heapane ase phleasedD wkt%h af ptopese, and a mix-

reCYﬁJrS@MlH} 80n(1§r]sm r‘ﬁéth%ﬁ&a&véfek Eﬂd Hﬂé&ﬁ@ﬁﬂ%éﬁﬁ?@ﬂﬁene oxide;

{ liomseparatlng propene( rom the ¥nl)gture (M bl?E)y %Ist" a%on Qo obtgun a mixture (M-
x) comprising at least 95 wt.-% of propene, and re-introducing (M-x) into (a);

(c) separating the propylene oxide from the mixture (M-bii) in two distillation col-
umns, wherein from the first distillation column, a first mixture comprising at least
99 wt.-% of propylene oxide and a mixture (M-cii) comprising water, at least one
compound having a boiling temperature lower than methanol and lower than wa-
ter at a given pressure, and at least 60 wt.-% of methanol, are obtained, said first
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m xture (Mbi) conprising propane and at | east 80
Wt . -% of propene, and a mx ture (Mbii) conprising

woredoharmBy water and at |east ¢ wt.-9% of propyP€IEP2006/050092

oxi de; (x) separating propene fromthe mxture (Mbi)
by distillation to obtain a mxture (M) conprising at

| easMmidgreeing/intspdyned friaéhe sarend distitiatiop gatinmyfrgnuwhych a mixture
I Nt 0 (MX));colrplising pereast 998 Wh ek prapginedRidedis dtaineam t he

xt '
&I) omg%‘ﬁa éﬁﬁgﬁh% )at |e%§tt %acgin?ﬁduhh ﬂa{nﬂa act%:glfﬁg}%mt r?ﬁd?\ methanol
con”p?f“é,lwréhaﬂ @’é&’ fo (e m%‘ﬁf" M"Ei‘b%’ é’r'ﬁi'"%%rlj@ %@F“a? mixture
m Xt (Me) Comprising fromh0i te iBOgvtwitt afrmethandl aad from to 55 wt.-% of wa-
conpg#nd havi ng a boiling tenperature | ower than

t hanol and thapn wa ter Ven pressure,

o Separabi malaGe ol e P aBy) Vodteinon, i med. < d
firs{im xthe eixteienMiyhis intiodaeckd it at firet distilatidn column (K1) from
di still atWh‘iHh l‘h@'\}éﬁ'&r fdgoéﬁe‘ﬁh'l Fﬂ@j)ﬁ‘s Bbt)étnéﬂeth(el\ﬂlsétill)atlon in (K1) being
co r|3|n oxide is
Ob?'g_l ned oé"g%ﬁaé} tgg pﬁegssme szﬁ m g?{? %g)ﬁé npound
havi fig aﬂﬂﬁ) otiams sitram obtgined f'loﬁhf'l("ﬁéﬂ wﬁﬁ@uceanatowOmond distilla-
t han wat &ibn icolamnt (R2), th HigtilRatioMire (K2)) beingbasidd duttat @op Pressure

obtain a gy @ &“&W@fﬁaggé'm@; Q/?TI é‘&urtnﬂ 80 wt.-%

of methanol and f (d)
sepaPad |"\‘"G’%t PrigEde intrescingeinta (2)r the g Wswﬁté?aé“ [Pbtgined from
t he ENtis heat(ed/ltcy)a termpenature fometBa hot‘lﬂSa’CI witls the bottoms stream ob-

di st idihef fr6’rﬂ (RQ ) WH@élnIthggg?IMSHnQQr LRI aRPBebRPthe top stream

t

S BBeleoly (G RaneaiSly LB Bl VaporRe e U1 hg wherein (Ta)

bar aaﬁﬂwe(top)streafe obtatinesifeons (KD ane tsbintipdungdfintofa) K1) i s
tr@ ﬂmrth@nﬁkt@@ prgl)di stilla tion colum (K2),

gégrsegllﬁ %#r%;:; %E}eéﬁ t(ﬂi?%bt%ﬁ%&] ﬂf%t I%aesq ﬁ)ﬂgt |s§ﬁ§/t%a cg)g.lmn used in
1 $aid varantop streamil) EPMPrising gt least §hwt: t/ei methanol. ig ¥sed to oper-
&tis2t ledsh pattiallyt atrieast ohe aporivien usedlinf4t deas( KAg dislidtioacedmn used

ﬁ,oat?eatsteg;pee I%e%@;m %??,Q,Q#&g( with the bottons

stream ob erein the condenser

used to condense the top stream obtained from (K2) is
Therprasankeinventionussal rejates'aparpramssdbr {hklgpoxidatiowbEprepane, com-
bﬂ—éila and the top stream obtained from (K2) are

du t ti.ng, t he t
(8l oG prdpetie YR Fhor, BEBHRP (M dye BErsEhfie & refpamol as
at | eelventdnat t¢iast twol reaction stagasite abtaial ai mix{usy (Msqicdmprising pro-
vapopyibA oiddee@mdaaéh Sropdrid, Sprogand! A&l &ndWvatefowherein be-

met hfw 0l ot eZang\?o " %&I o%pgéqe%t §°%$’|8L{g?§é sagaetpafgt{;{ gf&gtlllatlon

| east” ohe v ' zer use
| uReParaiing Wl‘fea@teqi ®ranengfeony thes midere (Ms3), by Bistillgtien to obtain a
(e), mixtyreaMibif wompridieg proparaand ay Raki 801wal% of prlpehesand a mix-

to anpk ?Igﬁié?crxgrgénsﬁ@emﬁﬁ%bld@éﬂeP Hné’f—ztt lﬁéﬁ 2% GFHFbpylene oxide;

Rir o sPehebita pRacTa e Mo TadNahBY disthalon e Aptaina gixture (M-

I eask) d:ompnser@oatneast 95 a5 of prapbhe, andaeqintsaducieg (Mba)nto (a);
(c?”pﬁéﬁér%gofﬁé Bﬁbbﬂ@ﬁe %&Id@efrorHriﬁ@%%(t@ﬂa W-‘Bﬂ)eﬁ‘\etwo distillation col-
pf opane mathar} %deYaJei whe fe neen
umns, wherein from the first distillation column a first mixture comprising at least
99 wt.-% of propylene oxide and a mixture (M-cii) comprising water, at least one
compound having a boiling temperature lower than methanol and lower than wa-
ter at a given pressure and at least 60 wt.-% of methanol, are obtained, said first
mixture being introduced into the second distillation column from which a mixture

(M-ci) comprising at least 99.8 wt.-% propylene oxide is obtained;
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at | east two reaction stages, propylene oxide is
separated by distillation; (b) separating unreacted

wee@perass rom the mxture (May by distillati oPCT/BP2006/050092

obtain a mxture (Mbi) conprising propane and at
| east 80 wt.-% of propene, and a mx ture (Mbii)
%rrpﬁe@ﬁfﬁ'@m@e iahleast ongeeasPasAd having @zeailing peint loyyes than methanol

pr Opyh@ Neverthale wa(ét)fro&eﬂ%" Rixturg (M-ETp Dy Jistillation fdeobtain a mixture

m Xt I)}%%Ehgm '4%)t b{Bb%@ Qnoftrﬁ/etf?&drflbﬂd flof ‘?bttH é‘)% wt.-% of wa-

(M) ¢ | ea ropene,
re-i B oduci ng (Mx) into (a); (c) separatlngthe
(@) op gemaratingnethahol dront the miktateufhby) Whdrein) i n two

g: :: H : g:ti:léo)%n@tﬁ‘lle IR is Wf?f%ﬁ@ééa fn'ié)'é‘ #ir8€ distifatibn column (K1) from

| east 99 WC ch @gdqa r‘plgy?tl@rqﬁﬁ Q@ étﬁﬁ\ean‘ﬁqeﬁﬂmatlon in (K1) being

(Mcii) cempediosi ala iatpeessuee of feeas 2.5d06 basrgndund havi ng
a bojilyi Nghd BEERMiASFN b@féﬁlbdtfmn(mt@ﬁﬂ@buc%ﬂdntbcéf\@écond distilla-

an et s i 0SS LETAGR 17K Bping Ol 2 518 pressure

i nt r oduc &ffrpmSorBdasiKahbeing atdividing wathcelemom f r om
whi clan@ whexdinr gridrNo Ghfrodi@mgr in® (KR)athel Bt®imsOSiréanMobtdihed from

pr Op¥k§2§ hgétbg?o b e gér%{d?gﬂoé-y Qst%pﬁb&b {htéeocﬁ’t{ows stream ob-

| eas COonmpo |ng p0|n ower
met hias %w tVI‘F%ﬁEe'MF%POW%‘ﬁ?E weedo,qanpensaving;tpy stream
by dobﬂamelddtanotKZ)as silmulianecaslyiused ae vépdrizer ofdiKp), iasid mherein (Td)

fr Owohyﬂ%tﬂeotoggtrlé‘ém o(g‘fa‘ﬂ'fedrfﬁinli‘ Srﬁe@lﬁggg‘lmefa?rg?n??)he
gﬁ\ﬁ)xt ﬁY%oo(‘\l{fr@)tﬁm\é')er‘w&? t he mxture (My) is
wherneirda yapbori tap strearmi(Td) is gibtaindd fsom @b least omndistillefion colmn used
Ut %atoh\t% bﬁﬁibrstieﬁm @rtdy eamipising af Iéaﬁllisahﬂl%jmetﬂéﬂol wherein from
o ing ca Q
S LA, B o A A b B4 e e o
gttq a0 witohtafi(Fdcare used tacperats at ipasbprrtially 3 varerizersesedrial (), from
gite 10 Wit.a%i af(TE)Hre Bed t&29perateat (Hast partially ®aporizéKdged in (x), from

E% 18 g&zg %f?‘f‘d)%’e u%!edft‘o bEQraEH ﬁﬁéé‘&%aﬂfall{: EJQ)éb V\;ﬂie‘? u%éd in the first
|

dSHiI31108 GOILRABIR)ToTR 2i1R20 Wik of (T9kars dbed iRonsrate abieast partially
o vaporizedusaedoimtiie<dgcond distitatiod colunm indo)p Fromtairte 40rvanPeldfqTd) are

Eébdltz%pgﬁté‘\’af IEa§trb%rtfé‘H§r "aQ/gﬁoﬁie"r G8én i‘Pit(y)t ﬁbﬂ\eﬂi t%ré?m/t( K2 (Td) are

n [+]
R o S Oy 25 ap S b8 OV o 1wt % of (Ta)
argpenedzerat deast Raitially aperatecatdicast(ong) caatrdl h¢a§ exohanger osed in the
procass) eaid’ prodedditthar @om@nsu ép%ﬂ\?\lﬁ&wé fir®ef #ﬁegréﬁi%n method se-

|1 erein a vapor (0]

%;é%@? %r&i};cdﬁsﬁlﬁégf fromat |east one di sltol Il at Ioon
dv| uhﬂatg\g ej fﬁeq de the; glisgllatigp orolyram used é@imqged(p) with the bottoms
conpsiream of ahis lcoRmin 8hd \te fesdnaft dtdeast, onehdistiiatiod £elomalused in

to 49t d)"(R:.ﬂithéBﬂ?to.ﬂé@tré’agﬁ%fIh rfﬂﬁ-p te at 'eaSt
alde

rze %
B | woncensibo asipn §respbebinned fomLaeas ans diiigho olumn used i
vaposiages (a)s @), Py (Eh)Xy), Bndife)3ntteo Bages, wherein ihToe fiest stage, the

Usedcéﬁhe‘hﬁérr 830k WitARhtePREViIAG bh Ynlét t\éﬁﬁ@{dé@rgrof #dRH15 B 40 °C

at
| o201 ol s, 468 Sonderier € orole atpiwatgr having et tom-
di st petature of frool o im 20 1C( wherefin the, inlet tenpperajure of e waten used in

are weeshcbAd 82QE @& PweF tHaRasd inkAtdrndérhdire of the water used in the first
stage.

Detailed description of the invention
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a vaporizer used in the second distillation colum in
(c), from20 to 40 w.-% of (Td) are used to operate

wa@roobezs3 partially a vaporizeg used in (y), fPONERD0E/E50092

35 wt.-%of (Td) are used to operate at | east
partially a vaporizer used in (e), and from3 to 30
w.-%of (Td) are used to at |east partially operate

Abcdr@iﬁgtto GRE prResit ilertion] thexstbeasgdor theeshoxdiatitre of an olefin com-
ess, said process further conprising at |east one

urther integration nmethod selected fromthe group
@ns reoqcp%tr@folgﬂm With ek oge Rerexideipdhe pregpace of methanol as solvent
di st in dtdeastriwe oeaction stagds ito ostaimge mpdyirevivi-a) ¢dmeprisirigt @efin oxide,

str e@ﬂ?e‘éf:teﬁ%léfu{: %é’tﬂ?ncﬁg%dt Whtek, e\ﬁﬁer@fn BétwbERSk I%&‘F two reaction

di st at'(ﬁ’eﬁ )%A(Jﬂ I.n sc{%lﬁ@%l wth the ttons

stred {no |§Iﬁﬁpar?tpp|by @NMsi ng the top stream

Nt asepatatingunreactéed alefin frm the miktureatM-ahby distillation $e dbtiain a mix-

\?\;1 ag ﬁﬁe (Iﬁ)bl)tdﬁm%nsﬁﬁ)at Idaed 80 WY, ?q% oRBIRfif Bhd bMikike ék?-@ prising
er in i 1S enser is coo eg

W th Wf zﬁ? r aﬂile %@Wt’éﬁﬁ%‘%ﬁ? g’fggof froml1l5 to

@ O@e%ﬁiat'ﬂgnO'?fﬁbO@@%E% the mipdurer(NEDib) dmaldpast one sistitiafioa stage to

W t hob@ired midaure{M-Elcormpriling &tedat 0atwil-% dffoldfih@Xide 4r@l a mixture

20 C M"(‘ﬁ‘ig):éo%rfglsh{&%ét&l & ét?é%?ﬁﬁwr% o?tnettﬁé%omt er used

|nte

{d npaerarating @PtﬁaH%' fﬁ%ﬂ‘éh‘e oigere; (Y- F'Hé" @F @?t Qpe gistillation stage to
Det abblath aesigturep{M-di) comprisingi at east |85nmc-6’ooﬂmeg1anol amcbup to 10

Pr eSGRLooRWAIR | At a IuBOSHS Sorhisib 08 IBRRS0UALYR v
RDaRit eaps ok s e %btﬂp%itrﬂ@eaté?awmwa|'a%§ column used in

&0l saichvapon ten stresas (Td) wompgsiog ableast 8pwt-% methanal, is wsed to oper-

Qﬂe@tlﬂééﬁt piftialy &ﬁéﬁt loPb %p@ﬁiz@&#@e@?ﬁl éigeatstl Bﬁ@ﬁ%%llﬁlﬂlon c?Iumn used
0 erein between at |eas

?‘v@ |¢a§5%£$é&?%e§é§g?b)%§?% oxi de i s separated by

distillation; (b) separating unreacted olefin fromthe
siggbga)e(l\/ka) by distillation to obtain a mx ture

(M bi) corrprising at least 80 w.-%of olefin and a

m xture (Mbii ri sing nethanol, water and at

fig 4 thepolgfin usg ?008 Ing fp $20¢142). fhere §E§p%9 8R8aHls repigetiqns. For ex-
amplee etheoen grogylerie tl chutene\RHiutdne; isobutehednitadiere, pentenes, pipery-

Rha! hisenks Oﬁ’ex%ﬁfé‘ii@stl‘?eéﬁme%' Bcl%ngé Xdlfé()ﬁutér% Cthaneth Ipentene none-

GRn RS, BlaetSEe lordaeie (U losdh el o8 S d Bikadionens. poly-
btﬂtadlemmrnﬂylsqbdyenee,paemenmgtem@naargﬂramolohmalml linaktl @cetate, me-
ﬂMeﬁechld p’ﬁne' efdpentaned |c§élbﬂ1éx%hé ORorbb@Re | §yciiteiche Avinylcy-

@86‘% §1 a¥1§x angowﬁbfévéi% %‘ de?)&géeér 9cl§6caer((3 n,Slclf)octadlene vinyl-

povbarmenec ingpre. s‘iGHQhBGS’JO'P@%[ﬁ m@hmtyre?&oﬂquﬂpmnta%@ edliyinylben-
zens ppclodaieceiie, @gciodddbcatieha, stisent | diphéryldutadiéney Witamin A, beta-

?@fnbl ﬁh#l@gln% glhgm% %ﬁ@%dégeé q}otgﬂsﬁikﬁﬁ\éaﬂfé'ihéllglpctﬁérf aH]chloro-
aﬂ"é( alpohalampthgliyl @cohply byienplsq Bytegeiol §a%!qp?@¥e“ed'°'s pen-
tmeks i octadienobsy s tridenenall, s unsdtaratenin stesbidsn ettsaxgethanat isoeugenol,

hsaRble O aflirateti 2R (IR aciddsuddnsl 4&lic aidURethadrylic acid, crotonic
acid, maleic acid, vinylacetic acid, unsaturated fatty acids such as oleic acid, linoleic
acid, palmitic acid, naturally occurring fats and oils can be reacted with hydrogen per-
oxide.

Preference is given to using alkenes containing from 2 to 8 carbon atoms. Particular
preference is given to reacting ethene, propene and butene. Very particular preference
is given to reacting propylene.
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As to the olefin used according to stage (a), there
are no specific restrictions. For exanple, ethene,

wee@pyptase, 1-butene, 2-buteneg isobutene, butBdi/EPE6/050092

pent enes, piperyl ene, hexenes, hexadi enes, heptenes,
octenes, diisobutene, trinethylpentene, nonenes,

dodecene, tridecene, tetradecene to ei cosene,

Thérgfopg ane ppavdnt lemohaRRIRSS, torwbmussadsi dessibed above wherein the

Aok 1B Bopohe 1 e S By e poon

eyﬁ?opentene cycl ohexene, norbonene cycl ohept ene,
vi nyl cycl ohexane, vinyl oxirane, vinylcyclohexene,

ﬁ&égﬁ&ﬁﬂ& to &Xgé @?f %eprogéégl 061AM IsGBScted With h)QoBeTBa®xide in the

BFeeSef e b AS SONPOL i BERG Wod SRR Saside ahigin a mixture (M-
a)y whish cubopmises otefin exidd, beweacteti plefimymetiandli antk water. Between at

Pé'a&tatmdqofﬁtheé’@ie%@ﬁdrpﬁﬁgés dréfﬁlyé)hdiﬁl%esécdaké?éd 8¢ distilldtioh. Therefore,

R iS5, SRS o SreaflThe Ribbng Bt 1 siges 0 o

but enol s, but enedi ol s, cyclopentenedlols, pent enol s,
ort adreaaﬁxbmof thé bldes em@fesablwmpémx alita thySlogen bddxide to give a mix-

eth ox%?% P@ﬂ gwésl,@agmgﬁn pr&@%tb'}gdrg%ylﬁﬁs&&% ah§ %Preacted olefin,

car boxy

i d, senasationiaf "%?cH"Hea%ﬁ‘F giefin fremghe m"ﬁy'lea[%lf'ﬁ"!g aﬁl%'ﬂétage (i),

(s at reaatierdofitae tifimvhith hasdeeasepdrated offdn dtagk (i) avithi hydrogen
aci d, pgkigbt i ¢ acid, naturally occurring fats and oils

can be reacted with hydrogen per oxide. Preference is

given to using al kenes containing from2 to 8 carbon
dhergfore, Rtage (@)Fan comprissy imassition tgistages (ipana §id) algast one further
@aﬁﬁﬁiﬁsta@é @Rg A éﬂaﬂlohbtb e MFfat |§k% bhé WirtHer RESAEL @rﬂ§l€ge Ac-

i o A AT LA i o P e

§Age®i n the ol efin enpl oyed |n stage (a) is propene
and the respective ol efin oxide is propylene oxide.
ﬁg gég%tggé%( ﬁncﬁég?tgg@rgg{oo )Egglfle F&"E |6ns ?g gdéh@lé 'tIg? fedction is car-
fdnol as solvent in at |east tvvo react| on stages to
obtain a m xture (Ma) which conprises ol efin oxide,

PlEéd?é‘iﬁél it ;?Js%i?)le FREha Rt oRB bf ‘Mét l%éctlcﬁ%téffg‘ég iRbalcRandde or in

hes
SEBLRRpRAPLR, e OF 1 ST UHur R apd ISREn SR ppisel the other
m@cmStage) imbatsle snage dreasemi-hentingbusHmode os it ceingous mode. Ac-

66ram@%o (dn) eved fbid prefdricd SrRBGdiment, Bbtht lRactneéthdes (i) and (i) are
%r‘?g?o@lbh)égﬁ%%g%%od th hydr ogen peroxide to give a

1efin oxide, preferably propyl ene
oxi de, and unreacted olefin, (ii) separation of the
The epoXigetionireddtion fim etaged ¢) and lilrie préf@rublyldame‘drolm"Sthﬁesence

&f at alreé%t'%'? %éf?ﬂfet béf?lg&f §E‘|ﬁ é’LzFefl, 'hagh set?@ﬁé‘ gluminosilicates
'T?l ®PEeeed dagge 9(‘5)0 gantredHssiand, COM@ QRores,which are pref-

etabtyessndlley thancbbut 0.9 nmaflThe @abttork nfssnfahrzlebhies iscraade op of SiO, and
ﬂkﬁQStréWﬂra {WRich & Io'lrféﬁ VidsIfdréd Sé)( e'n)bnd@és |A(-°rf'9§Jer\ﬁé\ﬁ of the known

SHBPRNRY o¢ furd (R aaTités s ol Mg B B o0fdrcend oh. Baer.

lokhere” Pstlaag:ézeolms Stractyrealypes’; Flsediet Sth edlylon ﬂmt@rdamézoﬁd:
specific restrictions as to how the reaction is car

Zeolites in which no aluminum is present and in which part of the Si(IV) in the silicate
lattice is replaced by titanium as Ti(IV) are also known. These titanium zeolites, in par-
ticular those having a crystal structure of the MFI type, and possible ways of preparing
them are described, for example, in EP 0 311 983 A2 or EP 0 405 978 A1. Apart from
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ried out. Accordingly, it is possible to carry out one
of the reactions stages in batch node or in

WG 2006ATTas8t | nuous node or in c i nuous node anPICT/EP2006/050092

i ndependently thereof, the other reaction stage in
batch node or in sem -conti nuous node or in continuous

aitenn, ansttitanivm, sych materialsyean fupher ganapriser addlitionploelements such as
Hairinung agitdodiung t @Y Eifon( i gobamdnickel] halfit®, Qefhaidmo Wordnmor small

g‘j&ﬁtg g?l(‘ﬁform)gdﬁ thJ QS?IF?@ 8@?@ 'vﬂﬁct{ Igﬁfé Lﬁr%ré%ﬁéeq%ﬁenerated by
d¥RPRSE %Fhea'(“"’r"’g'&ﬁt Pyher 3! 6ﬁ tﬁ? é‘taé‘él{"&Pg/@P zeplilg|qap dgve been re-
placed by vVapadinmwzjrcaniyai ahrdomien adruniobiomi dr a abigturd) @f itwg or more

fPloFtt. eﬁhecn% ?étu@éﬂnt&rﬁ@rﬁ a%*dfdr'%HécﬁémaEPco‘ﬁm Q‘,'hFBrﬁ‘igm or_niobium

IR R SRR SEnah ang i Sl e arles g aesos ohromium
andiorigiumds gerrarally-n e kangeafrem GO hado 0i1dl.shar ed oxygen
bri dges. An overview of the known structures may be

ERéin 2ol el yardngle By eCCrutel afisiuS ey i #H1 po, ana
ppssitle avayssof peeparingnthemimere rdpsaigash tfor zeé@mpd%slm WO 98/55228,

Ehlm1r983a¢\24rﬂm®lﬂ05 97pAesERD 2060m20hi ch part of the
Si(lIV) in the silicate lattice is replaced by tltani um
as Ti( vm\ﬁ are al so known. These titanium zeolites, i

[bas kequeyihat titanien ZegliesBaving: IhedYIE steyciyse cap Degpertified via a par-
fidullart Xy, difiradtiqropatidnh andajs® Uéd apatipavibragion tband dn the infrared (IR)

F%%' aoaehut ©BhH cﬁ‘?"aélml ﬁus'cﬂ‘fe‘?'?ro@n Akt A henfes 6P cnc}stalllne and
ronsilicon and titani um such
EH%PH? fcézmAF%Frt her conprise additional elenments
such as alum num zirconium tin, iron, cobalt,
@d-iﬁi meffdr md)beORbAS BF ﬁlﬁhluh@fQé‘rn%fnuﬁri'fatélluﬁffﬁ“%ﬁadlﬁm- chro-
1unl1 nzFr u?rﬁ%%htraﬁlt@aE%AIlY%]ﬁa 5 é?\i’é’s Zglcw)“te structure, in

F%r? gﬁ?r oty pnich 150 Bb SsSaned X ayors ?'ssfapﬁ'ga o the gtructures
ABW. 1SR fe,@leﬁaeaﬁyeémbwaﬁ&a.w A AR EES AT, AFX, AFY,
ARToANANANC, ARID, ASTOASH, AT WNTO, ATS, WST HrATWr AWO, AWW, BCT,

BEA! BEC; BIK)BO®) BFPH FBRE CCARI, CAS20DOICFN A GF, @S20HANTHI, CLO,
ébrr\F‘Eﬁlﬂ“ﬂAc,C*HDﬁ”é%% i HUBbNDE‘A EBH BT |§Ib|'§ ESV. ETR,

a r
E P FAV R A, 65, 1 BME 0K B mEGRERTIGUCTE gra 1w,
tWBllWW BV . KFI; BAU, 1Y ahiQy %d—l@Ye‘sTAlhTLpéﬂ_N RyrMAZ, MEI,
Mihs MERVMER, MMFly MRS, MON,MOReMSO,t MEF MATN WHET, MAW, MWW,
RASS NATE NFBSS NON PNPO20BYY, OFRNMDS8Y,0SOsPARPSAU, M1, PON, RHO,

VR %8?%;%%% R, 888 Ads, %‘2\10 <85 SBE, sBS,
vl g AR
VPl 3SpakEl {AlPOZ. Waly UdiLi VEEcYFIoHNbé(S\éNME'aM\ﬁEMI\é%U YUG and
¥OW,a lattice vibration band in the infrared (IR

aﬁw b@ﬁ rAiked BOUGtURE &f GWd br Metohwr&a gbdvieientiomid @thdellires. Further-

t.&énu&ﬁ‘ggﬁtg%m 78 o'ii%é%t n'gQﬁ%?ﬁgéeWﬁjNTH%Tm CIT-1 or

§ rﬁﬁﬁuqme afeeqlsQ cpRgaivableafesdisarip the prasass At the invention. Further
manbrrumntauﬁmg edlittsrwhizhtraaynbe gnehtiohed &% thesd havidg the ZSM-48 or

Vﬁ ﬁféﬂucﬁﬁ@"te structure, in particular the types

can be assigned X-ray-crystallographically to
the structures ABW ACO, AEl, AEL, AEN, AET, AFG AFI,

PéiNthe AdfRosas Bf thAI-'ngesehIF'lhvemﬁm,, prefefengdis, giveiAp usP@, TiXBBljtes hav-
g bn MS\struttlhe, ANEL SfFseturdTdn MEINIELANRed AR Dran MWW struc-

ture. Further preference is given specifically to the Ti-containing zeolite catalysts which
are generally referred to as “TS-17, “TS-2", TS-3", and also Ti zeolites having a frame-
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BEA, BEC, BIK, BOG BPH BRE, CAN, CAS, CDO, CFl, CG,
CGS, CHA, CH, CLO, CON, CZP, DAC, DDR, DFO DFT DCH,

WENG/0EAR EDI, EMI, EPI, ERI,q4ESV, ETR EUO PEWEPIES50092

FRA, GS, GU GVE, GON, GOO, HEU, IFR ISV, ITE ITH,
ITW IWR IWN JBW KFI, LAU LEV, LIO LOS, LOV, LTA,
wotk struptgre NggRIompgUS With | betaszeolitg=pY erymRrtiqviar prefrence is given to

VIR z&4I caEi(ats BTthe TEENstriitdre dvithie MMV WATUCYET
NEES, NON, NPO OBW OFF, Osl, 0sO P/—\R P/—\U PHI

PON, RHO, RON, RRO RSN, RTE, RTH
%catglx&rts @g@ma@ggefq;g@y tIgBtrtanlgpfrEzeogqelsat@;s@ aryl:ﬂlll rgg]q prefera-
By @he tdlystSEayingIR1 GTNFWVE Struct&e] cal B&RRemplded BENowdES,,.as gran-

ayﬁlcro%eygs sl-g;g b\fﬁfgs ﬁéﬂ \fﬂ}" ex E@\é tN&E'shab(gEUf pellets,

M
et AL R0 AL ol 3 ffalss such as
extrugiatesrhayingt for ekampleealengsoftfeom ngo ﬂﬁsnorecgraferastszofzfzbm 1to7

arldvkti, méFElefera@l Aofffrdh 16 FrdmSardd g didhftér oF frdhS@.1 to 5, more pref-

SRR .4 4 R BB bl 5 A, Woreer o i
Aense m%@u'bldGnﬁ'Wo@,fethﬁ eﬁ)‘FTH@atﬁﬁe't sprefegregrto g the extrudates with a

straant bsedtiallydonkisingoiamiaes gad. t he present invention,
preference is given to using Ti zeolites hav |ng an
MFI structure, an MEL structure, an M-I/ MEL

m x
5er erahafdhesie Tarmingupatbodss itig passitie (e Hee ab'@é?@r@rﬁ,@'tlogal binder
gnd/ematdeast ohe pasting dagent &red/dn atdeast anepog famaihg agent Prior to using

ﬁ\%tc%'téfy?stt ih ff‘@'e‘ﬁgxﬁétﬁ)n%ﬁ@cfoﬂ'df 1/her ﬁ%@éﬁt%ehﬁ’or@‘ft |s E&s]rble to suitably

rk
aiEiR P E3psht s aS arievsEEtised B3 srizhorgeniplyst 3 carfer can be
peefarablyluaed phisheare inset, i-e. Whigke dotnot tasichyitl dydiogen peroxide, olefin,
s7d alklisbadef the TS-1 structure and the Ti- MW
structure. The catalysts, especially preferably the
titanium zeolite catal ésts and still nore preferably

Mest prafesallwta ThEST Ag TFMYV\Wrcatalystds eaetoyed whichs tpeoduced by first

mlr@ymmrmhaeer examplr Aitradphsresasrnied: accopdieg & EPa@ 200 260
aé?'l%qhgﬁj ﬁirﬁuﬁlﬁ?yﬁs B%fv\?lsfggfere%xcg?g{ragl sﬁégﬁg ‘;nglgg hd?%fgra bl oy n%xtrudates

g descsbedAbgYe. o1 as extrudates such as extrudates

havi ng, for exanple, a length of from1 to 10, nore

Ph&ERIG IhY réé(:tlérfSQH’sflagEQ (|7a|‘i’d‘ﬁu)%?é bllefé'l‘%lg ch’ri%& %U?H's\dsﬁénsmn or

bfedlthat hBus? oho% pARGrafly it BT o Rhad O 0; L0 B, Tore

of from0O.5to 2 mm In order to in crease the bul k
FEmeiinventie bﬂ&@e@(itﬁy gaésﬁﬂe td Usd theaiecor dfflerbht typés b v@actors in

S@é&{ﬂgéﬁé (TS, 7 1 SO B B PLIY 0P8 bRHICRE sBlbes in an
p@ﬁ@rm eortagliabatic gractarand the othen d?ﬂqt'@ﬂ atagesi Wéépef&%ﬂbthefeof in
ah isothesmhalradRbatic irgcgcTHe tarmlfreactel” dsemsed irdthis resset comprises

E%Ir@eﬂ.%a%?q caésc%bé’ bof Ege?%t'twg sbngl ébtnﬂleé(té{J réébtérg t Ieast two re-

dation reac I nve

Boesi whieh age operaias iy Raraliet. é%{ta FWE' ‘td&( ofi rpast 0’% Wh%@g‘eat least two
tezetornaml sesitlly souptssraraswiserpinaat tesst vt mayists are aparatedmn parallel.

ﬁé&)r@iﬁg (1] §fp?éf€f?éd’ eMS&ﬂm‘é’ﬁ! %fég@r i? of fl‘\%rﬂresént %veHﬁUnqg‘ cgl‘i’led out in
ﬁ vath vgth&f%‘% elp‘le in éll Ea s%ﬁg\? gtot}'u esept inven-
BXpad WRLACtyP ;9P£ P§r8‘ﬁ’ of:\ %{sieg
mrplsaws@dmmdh a single aeiarterd Qpjionallys stage (iii) can comprise at least one
additional reactor which is arranged, for example, as parallel reactor. Preferably, at
least one of the additional reactors is operated if, for example, the reactor of stage (iii)
is taken out of service for regeneration purposes concerning the catalyst used. Accord-
ing to one embodiment of stage (iii) of the present invention, stage (iii) consists of two
reactors arranged as parallel reactors wherein one reactor is used for carrying out the
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form ng m crospheres, for exanple m crospheres forned
according to EP 0 200 260 A2, and then form ng said

wor@nosnberes to obtain shapedypodies, preferabCHEP2006/050092

extrudat es as descri bed above. Therefore, the

reactions in stages (i) and (iii) are preferably

eactions @ngdrhergin 4y spsenthisoieasior has &b éakenwyis of aeryice, for example
i feteabheratidh punsesksh etk shecreattor ishakémnenéérvige, thus allowing for

B PO P il O ey |1

possible to carry out one of the reactions stages in

Bach sbthecrezeiors desalibed @bove,r espetially tedrdacroBbeording to the pre-
PR b dfthétfl Soan! BRASIRARES H dowriBR! FH upfidly Glkration mad

I sot hermal or ggl abatic reactor. (ﬁe %’%rm@ébé%tl:otnorpo eas

used in this respect conprises a single reactor, a

tracasedbe géaciors| ara peraied edovenfloyw mdeselttseprefe@@dttoru:se fixed-bed

fdactoP@whichVéte r;ﬁe@?dbﬁf fibWar, GhulBt &b PRESrarh81El-pldle Pédcibrs Emost pref-

| de qf
Bl b 49, A o 37 S SER o e 585 1 BBt goactir
lsecaEias autat @ t@pﬂ@eﬁﬁt@e of fropud@itq 80 *Cantbihgita@peratuge profile in the
fraeiors Isedlaiptied atenlevelssoageat theftemberalie of Eegtioling medium in the

%&ﬁﬁﬁ éc‘Ré‘ts ig aﬁé%ét é@d’coéﬂd th? n-?ﬁ& nh&ﬂgém él}QtuFé(? ﬁ’i%? baltalyst bed is 60

era ar a

-8 éﬁ‘?e .oﬁelewnﬂ% HP?@"'%PF thedeaelers; # i Pg?%}? 40 £Rogs the reaction
Griditomnaldugh asttameefature) preasureofsedirate arid tetative avmmunts of starting
RRAfra|sOfh th&ARE PEadiBh @cérﬁeé‘%ﬁ?fﬂlg@gm?feoﬁha%éam&@ preferably in a

1 el
CB0lP G AheR6.A011n AISLPT A58, SHB SamPTRNG, L SHATBIS, 2ips 3 phases.
As tatherdoviflew ageration mopdesit isgispeciallytpreferred to/canglufidthe epoxidation

FRBEENH MARipRASERAEForCRAXERE &bﬁhgnélﬁ@ atighial ageibolss®lirogen perox-

0558 8, ERREA 0 g M e, ooy
PiOReR®fieh phasenged as paral l el reactors wherein one
reactor is used for carrying out thereaction, and

ngitﬁb f c{b"?‘sc‘gr e?até&ﬂp ﬂfomﬂﬂﬁdé Qi ?%réf@#f&f‘to%’ste fﬂ(@{j -bed reac-

servj ce enera I'on purposes

ot 'SrSE%F%'Pf Pfé? reacelR HSﬁt% '%9é W%@(edrm’s F‘iomnrﬁgageo@) and at
leastr grnengaciot int $tage @igc Acaonding tda still further ptqmrrenhembodnhent the at

Fé‘é@tr o reQétQ%Qfs%d ir-8@Be ¢ aFé“@erfaﬁy?‘%rﬂ’fe%té?ﬁﬁQf Pa%’d ﬁrb&fgllel more

a acc

SR ontrateld i GAISlel CadSaR, o S dehraw toroquip BhleEgpne o the
tqmtoas ueed impstage Kin apeioe (iihwith @aeoling meass speh @asadcoaling jacket.

2500 dll9\/prélﬁ%ly it 1daBt BV FRictarsl af® eh@ﬁ)yﬁd ¥® etagBqf which are con-
Flg&%éj A E’ar %nd ?él’? E? 85&%&% I rr¥ aé?elﬁg:g?&”etrjea&é%gérg opﬁrated in

gpﬂqme@gge dhe tweer MAL | reaétrea connﬁctf-ﬁ .Irsp@raﬁ@ in i‘tﬁﬁe (i) are particularly
prieforalolattulee raaetars,) molti-tabe asddtersl o Uhultdplate réagesrs Aimares preferably

%Itl-t[xeg}géa:térg aﬁ&) egped?ég@ zsﬁ&@ra{bg/@féﬁ ZhH! rtﬁoéolregkfobsecdrﬁ‘prfshﬁ a mul-

{5l 0f WPeF 8UGl 25 am 10|20 APOrBERaTRPY SO LD foc) 99f more preferably
framkleﬂOstmaﬂoat mbesapriefetéblp Goant0Gthte 7080i andnpartcutarlygirefieeably from

g tae7ovat ﬁJb¥§tT$’%eh§ra@)th@ calé&s‘é @8&d ber tr@%ﬁﬂldé\%n reactlon it is
0 on he [8 ctor £ [0 P
RSRS8O RS i ors b penbiRp o (RES ol 'St opere-

tierefor itha resaectivearagtionestagepantt thecﬁataly%trptrmgt inethisr reatter to be re-

géwénatbb aitth BElebS©BSHd @aciop awélb@mgwauatne forTbAdiod of the starting
%E; Pﬁé@g& ;nsgstg éé;ing ir% e er?)( @taﬁ'e%#‘ 9 ttgegg&ﬂféj gﬁ%% co?mgnucﬂxs proc-
9$§ases As to the dovvnfl ow operatl on rmde it is

especially preferred to conduct the epoxidation

reaction in a nultiphase reaction mxture conprising a

i qui d agueous hydrogen peroxi de
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ri ch phase containing nmethanol and a |liquid organic
olefin rich phase, preferably a propene rich phase. In

W@ a®e/0thes reactors are operateg i n upfl ow npDdePCT/EP1086/050092

preferred to use fixed -bed reac tors. It is still
further preferred to use at |east two fixed-bed
Ag gepligsmpdiugy ugpsl for roeling the reaction raedia i gbevermentioned reactors

squgsed with coolvgCjatktits) thére aresid bpedifier ickictighseBepedaly preferred
I@' %gﬁols t|{aﬁlda§a|tg %?%\;atédrv@uc{he?scﬁ\ﬂ{r%vdéfére grdcﬂlsﬁ%@ﬂ@@r and/or sea

cte

‘ﬁ'i“@'i‘ @?%’I‘ ?agb@?%ﬂ der example, a‘PrP@Fab%Qﬁé?'&}rl Vomlq riyes and/or
Iake asd/ar yed dossjioi the aberhiealsilardirewbich tieereaetac bbhe inveation and the

l‘?)céés"‘afeth(a' |)1v gh e Usdd )an éfrér E%ch&rﬁ@@%lé l’é?ﬁb\i%ﬂ; of sus-

E |
aw@*?’ mategial By ﬁ@‘r%vﬁﬁaenc T BOTRIOT heL Hodl drEciinwitiay further
traatp‘@ntafdr gloolingitheaneatiorso pSacanwy goolingnwater yhidhnis qareferably con-
draeam &o@é@c&ﬂﬁis%é?ﬁbdléﬂy%@ﬁﬂ’%r BB6lthg PUREbSEROTHI secondary

5%81 o hir oIS B ek o e
p@%\emtéwme ragﬁm has-Rseiarably karntasided. Merecorpleeatly, 4is gecondary cook

ing| wateit cifotilatesn bétiiedn anel rexftr of ahd InvBhtSreardh Ifgr example, a cooling

ﬁﬂ%lr ! Pr@ﬂaq%ﬁdéqg |R&ﬂ§é18rrv§n gcgﬂ:%(#&%bﬁ‘c?ar?er aL tWétEﬂ@e@% for example,

4@HNRYBOOIRY Incat heast QP%SP%t?’PHW?'I‘dl?ﬂ 8xahe0ger %Foé example, river wa-
{er dirackddil watbr anmd/drCse@ wader7000 and particularly
preferably from 3000 to 7000, tubes. To regenerate the

at aI 1 us 0Xi.dat.i on. reac
fEu8ed T, pacurr prelalnehs dufer RS Shat easiaheb prelorably a
gentiauoedly operaledishit reastar anfl pagisularly prafiertibly atdeatinuously operated,
a@iapacidhuf réfbsit | on stage and the catal yst present in
this reactor to be re generated, with at | east one
reactor always being available for reaction of the _
Eh%refqr%ghﬂﬁreéentalnvengﬂogtaéﬁqrﬁlagesmtaepnoae%s asdesgEbed 3baugavherein
mustadeg (iY, aeleastvdeshefl-anb eutsoriatiou edchptigvingesfsirods 1 to 20,000 inter-

%%b&ga Qéqu‘gHﬁ%oﬁgpso‘ﬁ%%téJ‘% %ﬁﬁ%mf ﬁ@&é 'ﬁ%rh Bilcfs bBing oper-

ove-nmenti on react o

piedr parallel areemplaysth aag f‘?"g'“r lage (i '(':)t ?'b ﬁg'abgt'c shaft reactor be-
g hedigaddntinyousiyapeeatec imeupslioivamodsd, ¢odropleyed. iSillintbre atdferably, the

Raracw iﬁrat Ie%%%héﬂéf tﬁéééer"ea%Fse For® bl%‘?éﬁh@p |N\@|b%"t Ié&@fj{vﬂf reactors of

S88e LT 260 st Bofe para g i SeGBR Lorn S i conducted
um tbatdn ¢he wwspeadive nearitarad sipgleriquidrphaise ishprebentr leeant mere prefera-

Bl ifkech BV@BlréAitoreded nﬁstagéyz(@%ﬁwdqf%ttﬂi@cataw@msjea for&h& epoxida-

Hg‘n %gg{]oq'i %saefrﬁp%ye@né/sfﬁ}ﬁ%? et%??%%ctan dlf' ||nqhé S%éif{?{ 'tS% tlthgm zeolite

ed
%tahrsfdmOé%Pfe;eraplv WoUtT81L9rtT1é\ﬂWW é@t@h‘é’f?ﬂnQ‘ @¥endpeye; pigferably a Ti-

T8¢ catapst.ors. Secondary cooling water which is
preferably con veyed around a closed circuit is

articularly useful for cool [ n oses. This
B brdransn ederion s uesdi the Proeriss 8800{piag ithe imyenton in the form of

de aqueausdsotution evith recyarogeddpenatide cardenttof generally efdfsdm drie 90 wt.-
%{@kéggﬂégl e f.%ﬁ?% t&ig@wgt‘ﬁf %&Q'pvef%%ry s ed o %bfvﬁ -%. A solution
Bl 20 iR BRS A0 L §ityarmarl ot if BhTEUENT prgferred.

a cooling tower. Preference is |ikewi se given to the
ABSHAAG Y afictRéd diBbodvnEht 1 ehe) Bresbftlin@hliom £erude aqueous hydrogen

é@rgglidg %Rﬁ’%ﬁ %a#l %eaém;glﬁ)gﬁ%‘ %ncgugeo 3&%‘%% LHyrgFo%teE rb%ﬁémdet solution, a

q-_;ycagége Vﬂqdewhlclp i @thlggd py ,epd)ractllga,qf iadnlp(&re with essentlally pure
watef evhengie thé ngktumen rdsalts $rong adpredest knoamca® anthravhénone process

@'egf %(gf?‘,blLMn%nn's Encycolpedia of Industrial Chemistry, 5th edition, volume 3
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conti nuously operated shaft reactor and particularly
preferably a continuously operated, adiabatic shaft

wo e@chonss Therefore, the presepf invention al SBCT/EPANEES0092

to a process as descri bed above wherein in stage (i),

at | east two shell-and-tube reactors each havi ng of

{198/ pages 447-460). imthkis pregess.utheshydiepanepergxide formed is generally
S&PHratsd Wyséxirabiey RbMCthe wotkihg @oIUBBAlEThIS @ktladtioAacdadr se performed

T s e e e
eesarding & eng eghadiatent of the presamhvinysation, this 6’#6?&98’89" can be em-
floyeéd without fysthef purifichiion. fThe prasiuctioroof such atcriideesdiutionds déscribed,
LSO e P AR BRI 1 10| 9 bt e
(e vt refatonde isaade 10 Rrpoain 16 OBLA R Ered 122 249 A1
which is ingerporatachky neérerest i ve reactor, a single liquid

phase is present. Even nore prefera bly, in each of

he reactars us in_stage [ n 1), .the .

T8BrdoBRS RPN pefbactle o stk eBPiBu i) 1t i< MESsible g pmyploy, for
axample.che pathraquirans: Preerssehmenes ehwhict) yirtually the entire world pro-
tudtieniolnydregén perokiaé & préducedpAr oﬁ?refewr dfttheyarithrbiquihbhe process is
1 - u St . a - 3

Qo RS EADLBUAR ST 8,aHE ERERICT Hh odi®h, volume 13,
BRI /18 4P® the invention in the formof an aqueous
solution with a hydrogen peroxi de content of generally

\F/f\ﬁs nfkg;%?eJcoEwgei?ébé%or dbt’gl%fh h?&@%@ﬁ g@iogidgg)yhbﬁ%;ﬁr%élﬂfuﬁg acid into
SeipxediniCA P Y anofi sidalion Wiy slotitenegisigydlyion of hydrogen at
thedhathpde. idydrolysid of the pesexodisulfurid acigthen deads ia perexomainegulfuric
h6ld RIS GerepEredldeBAd s@urit RBIdRVIREEIR thusBbtahéPBPacka

crude aqueous hydrogen peroxide solution can be

enpl oyed. As crude aqueous hydrogen peroxide sol ution,

Qf s@rer.ithe Preparatien gEagiregandtereXdde femithrelempnts,is alge possible.

of a mixture with essentially pure water wherein the
BLiEks hforb et parisé TR HePGop AN oyBRAcl AR to froo
R §Y_MPieaf ceﬂ@pﬁrgﬁhy?vajﬁweéw{qgsn,pemqﬁ@hgpj_\gégwdeswable lons.
Pagesvable’ méB0ds dre, infer salipr thoss sesdrived hipd eagmeplepér USI 51832,187,
DRr4zEsh 160 APRRIUY b0 AR8! RS Aeiise Bbdsifid t@PorhdvatlBEst one salt

wor Ki n ol ution. This extraction n.b erforne .
AFRRNCE DR Mk dpn, ot oluton, e S sy esBeh iaRde solution by
medns gbion mxcharigedn iae apipataturwhichcootaifisray least one nonacidic ion ex-
@rh’dl?\@tdf B’@d]ha\ﬂﬁ%bff@mpé@%%ctibﬁdl%éé ¢nand! 41h&ight H?&ichbare such that
N | .
0 5T AR o L 0 10 B 524 e
less thapansasal or EuF GpEantheausases 9hihecaresent invention, jtis in princi-
Rl padibleo Lse alamohatidic ies ekchdngat b¢d$)k:tbmpM?hg?rc'étion exchangers
SR 555 18 AN el o o
2% mirpdheds dith s P ex<iizngsr bed- B @ pesferrd emedimentof the present
jpeertion enlycorentypeyaf rfonacidicaiopleachdrigersaist el frurtberepreference is
Biﬁ/gﬁ ﬁ@?h%ﬁ'ag ?Q§c Qin é‘%ﬁﬁﬁbér{ 'g%it'tiéﬁiaihz pF({?%nglgtetIaéteoAn WHdsft anion ex-
EAost a9 Gpre partri-arRtef i B b iy B Giioh Brphanger.
"U I mann's Encycl opedia of Industrial Chem stry", 5th
THé Fdllon PihdMBadidrs dRERIng M /stade (PR préferdbly tdrkéd\btat reaction

ééarfﬁﬁﬁ)'rnlg %Gérg Ithtél? i’chgetb%\?cjrggéw ;Sjér&%é‘ cgﬁfe?gﬂ)rg f§ épfeacs? YL, ,t B prefera-

bly at least 85 % and still more preferably at least 90 %. The pressure in the reactors is
generally in the range of from 10 to 30 bar, more preferably from 15 to 25 bar. The
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per oxodi sul furic acid by anodi c oxidation with
si mul t aneous evol ution of hydrogen at the cathode.

wohasotymss s of the peroxodi sulf C?Jrl c acid t hen PEHHEB2006/@50092

per oxormonosul furic acid to hydrogen peroxide and

sul furic acid which is thus obtained back. O course,
tempeprtureaefdhe ®90lT0 Weigr fgarthpsange efeprefesally fremeP@ tae A0'C, more
preferhbip fdAsZE 10165°C Ball parichiudy passrapigifoNi S®Btd 60°gsed in

t he process of the invention, it is possible to free,

for exanp a commercially avallable hydr ogen

ﬁ@?%Q'PGéO Q’@I Rrefeqrd emhgdineant of Hiednyentign a€6‘?f gieg\jamihich the reactor
oetheadactarsdn stageq(i) aé ifiaed-bed seacthes,cthe peatuct oixterezottdised there-
fr&m Lé%sént%ﬁg coRdists 13‘1_: ofe%n%g( d]eogré‘t\er%bﬁ}rprb&lléwe?’&z d(f1 fmreddted olefin,

t
DREERlY PIapopRan R ARl JRteh SO W RIEB PRRNER. T oo  he

hydr ogen peroxi de sol ution by nmeans of ion exchange in
ABcordiRg ﬁfeféWé@é\nﬁémh@hﬂW meadroditﬁﬁﬂlxt%%tﬁélﬁlétﬂr&h Q;tdg@l’(l) has a

ch er havin I ct
GGk g(ﬂ? Tirgehhde of o 38 STRNE-I SshSily, Ay g from 60
foof0 whkchaherad ereihs totgl avpight wéW%PrO@Jq@tam'Xt%e 2a water/cgntent in the
rahgp @f fromLe @25 WS ,tdspacially mraferdbly of florh 1616 20 wtF%) badwd on the

{%'t‘él oP he&i}Sle{t %ﬁﬁ[]}e bR féﬂ'&[&e do'hhén? i fﬂe‘?éﬂ&@é%f R 5 to 20

pOSSI on éCI Ic 1Lon ex

Whivpr ?%qeﬁ@”)(: RAFROMRIHERBE © Ihatote Qﬁ?%ﬂ opthg, fpiglewaight of the
ptodust raixbme,parglam lokefih aonteat inctheanadgeof ramek 40 yer-%, eepecially
Bn%fé%é@l? oPfo I8 \Pte% b‘é/ééd“bﬁ‘th%”c&td \QQPRMWﬁé‘?I%Hu&‘?ﬁ‘ixtu}é‘

a preferred embodi nent of the present iInvention, only

one type of nonacidic ion exchangers is used. Further
prefemperetire f ¢hey product miruresebtained droim siagn (Bxis traefgebly in the
ﬁﬁhbb Iof BbRr40vto woet:efr@bé Mre‘fé}at)l of fr@mb%&b 520! Pﬂoﬁt& being fed to the

n u I d in at least one
5 Blhe B i, AR sl R 81 SEablol hhabaQl A
h@%taxgh@ggeécba d?fﬁgerﬁtb"%tfh e renge pkfrosp épépﬁgl ¥, dngre ipegferably of
frorh 6Bttor7eacCt i on condi ti ons such that the hydrogen

peroxi de conversion is at least 80 % nore prefera bly

at least 85 %and still more preferably at |east 90 %
AROTHiPG &80 ebiee qf e P’éﬁ%’itéﬁ“’@“F Qn, feaincin (heinfoduet siregqg gbtained
fidmfstage ()0s cari€d otaursingrat leagtpaftealiplihg bbttams dtfeano oPthe distillation

Q&ﬁmnﬂ?esttfd@ 5afHUse hekt in raﬁ%ﬁ'dfncﬁe WREEN ép%xbﬁtldrhgrocess is still

e of pr r o
RO seprote Oﬁs“ecaw'ﬁ 9 8 PESTPP PRy, R o, @140, %, more
peferaly of freme0 tcbwthé/o pnéfeepm@llyemebdahlmnf from 9t 100 % of the
bétHsh st%naﬁlﬁttﬁfnﬂd %n{tﬁe\&fﬁtlﬂé’uoh%Idnﬁﬁ@ée@lﬁ? an at'eh@sed for heating up
{h%gbg&g{c? ﬁ#rg?lﬁroégag%c{daﬁ%@ (ﬁ f|{g %g?rﬁéeﬂ']a{ gmntﬁé ??ngi/ o ‘6 from 45 to 55
cQ)FPs@ tampesaturs 'éfthfhfa@%@éfmfﬁﬁ@ft@mbpy propyl ene oxi de,
unreacted ol efin, preferably propene, net hanol wat er,

ﬂgg) %Kﬁeg %ﬁi&tep(ﬁf %'r%%(t:etdA?TI]ﬁﬁrﬁ Egr Q&Qpag ed ; re resultlng from

al ne

siage TS seRARRIIR0 S Carmed AUt by distilation ginaAt 18a%6 one disitation col-
umnwihe Bactspmiiue obtapredffemathie\at tdast omawe@dtor,qpréférably from the at

Whast tWo rEa%61€ ue8d H’éiag‘gé)(l)abo%h&l'iﬁ uftbattBg oFé"flﬁdéléﬁn OXIde methanol,

tur e of
St S8 et Ty RO Bt Bt B8 OF ol Gatb8 o, The
distillation column is qrefierabiyl gprraief! at lketoprpsesssre of fromr kfo é@u bar, more
Prefdrably @K fre® cm Bad morae br&e@mggﬁ frol 1 tPBbar &R €8 more prefera-

E&of( me‘?‘FeE' %cfhpés G‘L‘?b ?f rOWgU1%O1]751V§t19/8r2 bar. Ac-

ct’ m xtur
eerdivode AR eéB?ﬁ'@bftPfﬁ*fﬁ"?‘g é"\baﬂ'g’@nbfthﬁf digtffation 6°|9!0‘n\MaS-fW 5 to 60,
preferablafrom 10 tof50ramial espediafy profetabiypfromvits.to %0 thesretical stages.
the total weight of the product m xture.
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The tenperature of the product m xture obtained from
stage (i) is preferably in the range of from40 to 60

w@o007Ras8Pr ef erably of from 4540 55 C. Prior POI/BRI0NES0092

fed to the distillation columm of (ii), the product

mxture is preferably heated up in at |east one heat _

Ageaiding éo asdll &l@éhﬂféyﬁﬂedr%nbwlm?fé, thamerction mixtyra eldaiped from (i)

Bled (o thawistillationfoermid of (B frdrh Qb B0 thadratitaPétagdcaldwl titgtop, pref-

E%b@rfro%?h 5 2(9fthc%)d?§tid%f S350 bdiGly oY fo?%{ tHeGRmtY, up the

product stream obtal ne romstage (i) I's carried out

using, at least partially, the bottons stream of the

At theitop aft the distiltdtiomeoimrsdfdiiea Stream eskerdialleatsisting of olefin oxide,

bl‘&."{l"ﬁﬁl @Y1t IR, Wegﬁﬁdl aﬁcﬁ’%ﬁr‘é&@feh%fﬁ{ gFeﬁfér%b Spropene, is ob-
{1 rther |F$rove. Accor |.ng tog referre tent of not

Biisa AlIR P! e SR Edhkiee i Ohigined SiRuna, & Rlpr gpntent of no

ocihao O:Hwi.E6, pietenably obratinadre thai @F avtalhl gndostillfmenm ppeferably of

hét ke tharPh. 3ties ahd BEFNS b h9BgeR balorRId cohet 6t more than 100

istillation | uom used-in (il1)_.are us f eat Ln
By bretRs e e SO AT 20 bPm ancissl s Priterafly o7 78 MBR than 10
PRApBreachrease hasekop ytotal weight of o mixtwg aptainesl af the top of the
tslapar ature in the range of from65 to 70 OC.
According to stage (ii), unreacted olefin is separated
fromthe mxture resulting fromstage (i). This
Ak Eer Batiogh of thecgigtiliatign SauMay, agsteaam pagandalyusonsisting of methanol,
wates tandneredcted hydrogem perokideris obtaineade ¢ tthe bottom tadfirtee column, a
%ﬁb?@ gbtfa{n‘éﬁ"eﬁagtﬁg?tn 6I§’fﬁ§%trég§§bfys%ﬁrbd IBc?]neS?érﬁérﬁroi"i‘%V more than 50
ROttty of Fahotedhal IPianm SRR moth Breferal Ry more than 5
pPemeandhavingha olefin extidey drefryably @epropylers oxide conterichi etimore than
50 pEM?pl@f&hblL’ lofh6taRoeCtha o ppheardi stillirhdratpréfara®f afffdt hidre than

ARy PP B8 R e et

@OBIb|y of from1l to 3 bar and still nore
preferably of from1l to 2 bar such as 1, 1.1, 1.2,

%hgfefo}e,ddegélngip? %the 3%3}?09"38?%%1&1@ nv{%w,?di{lﬂéeﬁve@ep‘éfytig.h I%@cording

to an esp re ed en i )

tn steoe (i ‘Fadhb%é)é eRS PeRANRUON: of weagipd plafigrry alterpatively, as
Séparation®@f alefinesideci al | y preferably from 15 to 40
theoretical stages.According to a still further

eferred e di pent.. the reactjon, m xture qbtai ned
oS pancraipESriB dRitin it e Pikieail ratdpa pRsialy operated
asingrableast @otially dhe topistrabmdid)y éxsefpesibynfromed tooff) Ypmeire preferably
ﬁdfsm?ﬂS}’cofSl)l(HﬁUh@pé&al%r&i@%ﬂﬁérﬁ@b tg T4@t9€|§|f @tﬂb aH t!isléia tb @Perate the
e distillation columm
$ apPF?q?’,c&éHg{f'?té@Wég@ ﬁ‘ﬁ%&?@gg@hsi sting of olefin
oxi de, preferably propyl ene oxide, nethanol and
Roccrding eol adstit fiither preféredbmpoginmné the distilationtalunetusel in (i) is
. anilg . |
COgRR 8 chi G Bbturh Rt 1 WheCuE BraRY, Arctably one
YeRftakaoPeeferably. HeMivifing gyallcplupp IPFefﬁ'i?PTé’ 'B"}seff‘é’PaﬁﬂtQ 60, more
prefarably frome3Q o tbe@etidal sktgesind havi ng a hydr ogen
per oxi de content of not nore than 100 ppm preferably

not nore .t han 20 a still re preferagbly of
Fise URberieemineh ol ot P it et 0 akE Bafl i 4 Alidnalupl column
prefesably bhas from rioWife msise areferablytfronhdS taP0 8, of the total number of
febistibal Rhgdshia tlhé)tcbmxi’ﬁnf,)_fthé BArichnsdnit IsbationOsF tﬁ@'ir?ﬂma pért preferably
| .an .
B¢ GRS, Al ERARA RO 3554 AR Sgo B b o o
part praferably as, fren idxte ufle %, snas traefaelIvHEM 79 tanbQ e fthe, stripping
sactibarafithe/ offtake pare pefarably @as fron 51t50n% | motdgrefduébly from 15 to 30
%, the enrichment section of the offtake part preferably has from 15to 70 %, more
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ppm preferably of not nore than 10 ppmand still nore
preferably of not nore than 5 ppm and having a olefin

wo@xiode771gs ef erably a propyl eng,0xi de content 0PCTIBP2006/050092

nore than 50 ppm preferably of not nore than 20 ppm

and still nore preferably of not nore than 10 ppm

prefarably Stomn2Q &l 6870t ard thet laweneembined regiore ofithet inflew and offtake
pét af thectoRimrt prefdrably das font Heo 5O 4| More Pheferibr feom 15 to 30 %, in
g&é‘ﬁ %gth%rlofahﬁurﬁﬁw‘fﬁéo\‘&cggétg esqrm thd &olimn.. .

ISt I've separation acco 0 stage ?II) can be
descri bed as separation of unreact ed ol efin or,

Hlig kikemdde ahantagasussiep theainlebmiaothich thiei produat dexturehabtained from (i)

g{} ety cji’l.lmﬁ BRd %egélh bﬁfa'k@ R}lac\ﬁllub‘t‘n‘g garest thé] nﬂl’?&%@l preferably

S east er at S
A BP0 oo o Pretera] { oA 1 B0k % S orSs prglarably gf from 5 to
80 %@ndrespeqially fpeefatably ¢frfmm 16 to @556 ohite methanolals| taken off as in-
iérrnﬂfe@ié@bddﬂelf adNstiPmbee fréfetas, dirdely R *baé'lSﬁbdstégb @P R 5 Srranged

% ereﬁfgtge@it? IJ] fe éoiuerglﬁj feflétlv]el}st t'P]e(; Bo § Oé} gﬂpg (511 orgt%gl stages. The

1)z ] dﬁjﬁ)fﬁfﬂﬁ@bly icﬁéteélaital Rasiion gvhichois Lﬁr@m 14285, org; preferadly from 5 to
¢5 tHeogaticaibtagestibove bnbelow the sioé offlakdlavi ng at | east one
side-of ftake, preferably one side-offtake. Preferably

the dividin vvaII columm preferably has from20 to

e divigingrwalbgalymn peed Bdhe B’%Gsst ?féB? gtesga] inqnigais Pfﬂ?éab'y con-
figyved eittoariais racphcked) caomafcontamingfandemapatkiod ot atderqebpacking or as

thra& ReIufhnY Fei é‘)&lﬂ\ﬁé I|t i (§B§§Iﬂe Ré ﬁg@ 5@&'théﬂ§1%rfn§é§ﬂ1 p%cf(lﬁg having a

Skt Slece fces el e 16 fa00% e el oeabont 250 to 750
m%/m c hsrordered packing. dfuchmcking | psovigesr a highesepasatiop efficiency com-
binedwith taQow Bréésurdrep Becthesrebéal sfagem 15 to 30 % the
stripping section of the inflow part preferably has
from1l5 to 70 % nore preferably from20 to 60 % the
Kxthe gppyRiNediened pondiguraten of weeq@ﬁmpame reaionaf the Golymar divided by
fheadividing avalll Owerich sonsiste ot ey @mricyinfend saction tod trdinflow g, the strip-

[ ?@p r
|ﬂé sé bt t@%%ﬁﬂa@ﬁg‘%&t Et%?séﬁ%ﬁ§§€ctﬂﬁ 6@ ﬁﬁ%%@%d&gﬁe enrich-
feat $9<9M8'P OUBPrtS’i PPEg‘P’o??”éfth? Ref i/are rRvidRd wih Pfdﬂ%d packing or
reeodomafacking. The dividing vedllleaa beythdrammlly insatatedtio tfeSe Yegioms. e

preferably from1l5 to 30 % in each case of the t ot al
he, col umm

heor eti cal es in
Fhe eifecdiigl, BERp S 60, ARfdhng Pal BB be rtiitelt as reguiating
parathetar fof ﬂmheatmbtmweédTm @iistilationi i sdwantagequstyhearried out at a
fralsuire aitlfh(é tbp of fbrdel t@ﬁﬁ)ﬂiﬁfepréfe?abmfr@nh 120 BHdr, Mbrel gi6ferably from
758 3300 p rg{@ﬁ'ﬁﬂeé‘%e{e By BRI P BIE A, 4y 3415
ﬂﬁoi‘n751 B018@r%bahd especially preferably of from 10 to
25 % of the methanol, is taken off as in ternedi ate

RQ&A@F\ g;f: h§5 r&jd %%?)rf %eevagioﬂ%rgat I?éer Tt f 153 %oklﬂﬁﬂs selected
88 Bb%

7.

[
ihis,pregsure <5a'%9‘?e gegquestly: dhe ?’H@”'% r?ZéTcgt‘ﬁSE‘élfOT oper-
atirgtbe vapdrizer, rhegtg prefepabdy feoraldl tp 6036 anhe mefeeabhofsorhi1drio 50 and

e%réIIY %référ‘émylfrdrﬁ 2%5co Jm%eofﬁhsftﬁéﬁ%bfur&fd?f(’ré) ban b8 adapted to
t he }wgh ﬁﬁﬁﬂfﬁ above Gﬁt he side offtake.
&l"‘(/t f ac%‘l’ﬁ?”f?t%’@oo HA"%he process of the
present invention is preferably configured either as a
PRE RHItOh Wiheh %féﬂaalyr&rﬁmrn a@eqhwatu% réhbé #offl65 to 100 °C,

gt protesiy et ke G aslieeS iR R s atasp it the ot

tom of the tower.
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specific surface area of from 100 to 1000 nR/ n8B,
preferably from about 250 to 750 nR/nB, as ordered

weamkiorgss Such packing provi deg a hi gh separ at PGOITEP2006/050092

efficiency combined with a | ow pressure drop per
theoretical stage. In the abovenentioned configuration

t¥ cashrsuehy b divided; wiall <P<éléj'ﬂ@>!$ wied; althe deruehthel distikpiign ieplumeof (i), a
stredntliesgentially conefating) ot el8fin 6xide, Yrefefedlyeprop@bie bkide, methanol and

?%th?? { %&lnt &%férggly( E}’gpgﬁé t|s obﬁfﬁeﬁt Nt e %&?f tflﬁ %Bfuﬂﬁ gfmlxture is

peipined hgvipg @ V\éﬁ’ﬁ?rl Rtent At "%té'%‘lrﬁ %P?”o‘? OtﬂPé“ drefesably ?)faﬂof‘ more than
400 ppmt and biir mofe prefenatdy pf ooti deré than BOO pdey; add padikg mchydrogen

Bérog(lﬁﬂ @Qmeﬁla&f‘ﬂo'f‘ thord tHain®o\gph E)gefl@@lb ly SR8t ﬁ’i%ret {ASh %lp:p)h and still

ese [ e erenti al

B PRl 01 LT RATeh oAl BB FReaiabet 207G 61 weight ofthe
mixdureablaitedoatitkertopef theosolurhe. Fusthiermerepiredop stiéaen obtained has an

dlefit,i gréREdoRNa Rﬁ)p@ﬁé{ @Bﬁtéﬂwlfﬁirry 15 & 85 QE-RUprefratily of from 20 to 30

¥l 35 240 ByPlnols freleihifo g%fﬁ 21 2§ w5 8 oielh BB Migloraby a pro-
BYlene Oxige sonprirafifrom) §0 it 8Q wh b 1prpf9r@blbaf fram &9 tag5wt.-% and es-
pediallylpréferablydof flord 60 1o 30 wt.-%, and &4, méth&nol kolteat ofdrda5.to 20 wt.-
QSW’%P%’XRBW f‘rPBef"B 4d'97. BQ\Y{E‘( %Td éJb%cn\éﬁ}PBrre'r&&'tE }SBF frbH80 to 15

Whi%. Ipeasl erse hagrg en '@) 81‘(?%9;'\1{‘ fthefopsteg@int of (Td)
used for operating the vaporizer, being preferably

At fﬁ@sﬁiet-éfft% of*thé‘%ﬁlla%ﬁt:&ﬁﬁﬁ' é{ sfréé}me@eﬁtlgllyf’&réﬁ%g of methanol

% of the t I
S NTEIE? 5 B d AR Mt B2 U i SEr A i ' bbined having 2
oheffanplecanitenit op atleastr 35 wb—"/b,eprebrahlmetjleastraﬁ wli.-% ahd still oare pref-
bablyn ledet o Wt | ¥nd RAVihES m@wr doftedt bR G e 8 A8, prefera-

b o

bl R aB o Bk St B O& btecbof Rot fol¥ g2 wt-%, in
82 easethased GRehe tofaloweightsefdhe Midure eRtainegpl thectiderefftake of the
tsladin. at the top of the distillation colum of (ii), a
stream essentially consisting of ol efin oxide,

referab rop | ene oxi de, methanol and unreacted

FH}ei bptt @F PV'%%;&@H@‘“ BsStEsam pRvtially cnsisting 9f gpethanol,
whter @oH wmneactedrhydragen perozide ds wbthirrealy At ghea botkine rof the column, a

ST o%ln%thavﬂb%nt&éﬁh 5%?e|ﬁﬁma ﬂ%Séﬁé é&'lté!nthf nBPItnore than 50

nore t refr e

e orefktabis g A mbrecian PP, S S EmoiscaE skl st more than 5
pp; @ttt hafingha olefip roxideh atef@eblp @raropylefeoxige gontentaftnot more than
B@bamt nyfb,ra&y P AbterAeresthah D0 HREards lehare| prefefablyodf nde Frdre than

II(E@B m; 1 té%gmcg%)({]g sﬂegjgbnctﬁg ?cﬁglav?e“ai%ut%? tt}eﬁ% x&u?é gh%}’r\% gamheoéottom of

therocolmhore, the top stream obtai ned has an ol efin,
preferably a propene content of from15 to 35 wt.-%

Rife &rﬁ%ﬁ ﬁ’% ﬁéé?mt tfﬂ)nggm"glde g/ tﬂ@qj V?Cflljleé J/vaﬁre&ﬁmn can be recy-

rom
EP @érsslyr% 99,3899 {i) ehibedayeqlive Bﬁlc@?ﬁ Fse efarb&fna‘jtﬁaﬁiag%fﬁ more
piteferébly @t déast 8651 % affthé rstreabStaken TEbmMithe- sitlexofftakes are recycled into
Jar) é@)_ly preferably of from60 to 70 wt.-% and a

met hanol content of from5 to 20 wt.- % nore

preferably of from7.5 to 17.5 w.-% and especially
phebetteins stregm takemfromn the diglillation ggluinp, preferallynthe dividied wall dis-

ftib R eoluAind bssuRtiaI cdhﬁlsilﬁfol @Bthahéle@Bter Ahd URRacted hydrogen per-
8X|8|§ g M tnatlég t& Ehet ?ctgP 8*% é{é po Brefqg aB&nthe%o%tan%a&?eam is cooled

CONnsi s wat er IS
B'Eﬂrépr@c'ﬁg Nroﬂ‘lif@ds'ﬂ’@e gfreagiRie vigs for pxample. PRe-stage; Gaoling: or two-
stage bbalingethoreaprefgalsly to a temperature of from 20 to 40 °C, still more prefera-

bly to a temperature of from 30 to 40 °C. Still more preferably, fresh olefin, preferably
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nmet hanol content of at |least 95 w.-% preferably at
|l east 96 wt.-% and still nore pref erably at |east 97

waewrweg7180d having a water confgent of not nor ePCTEP2056/050092

Ww.-% preferably of not nore than 3.5 wt.-%and still
nore preferably of not nmore than 2 wt.-% in each case

prepere.ds additonaly afdegedigpetly gto theorearter 9? %agfb("ﬁlqii @gded to the bot-
{fon®s streden obtainalddronh (if) hﬁloﬁtd nfroducig Edrae b tieaTraalctor 08 stage (iii).

g\!‘térhéﬂth}e n(%)rl(aad%t| !}Ffre% ted&)ﬁydrogeé/n %dearag;(lstdlen?s

obt ai ned. At the bottom of the colum, a mxture is
The seleetivith af/ihisgeactionlie biage (i) iefrespeiot 9f hydmgep @eeoxide is preferably
MAnL ?é?'}kﬁ;ecﬂfon{‘@l td'8y 4, é@er@ﬂ?‘m f%%r‘?dé’%rﬁ 79%0 86 and partlcu-

FH?)?f epre erably of not nor
gﬁ&ﬂ’%‘*’ﬁﬁ%'“ﬁﬁc{aﬂ%ﬁ/ o étg,B Pn oxi de, preferably a

propyl ene oxi de content of not nore than 50 ppm
Wﬁ@ﬁéié@tli?/ﬁty oPthe d0ErallPrstebd dth %&g@@ (v eNGli) it ﬂehﬂ)ed‘ﬂ’@f Bydrogen perox-

Bt Ristarapint R n® i, 18, g5t P pibigiAa] i PR(TRE88 fiim 8 o
89604 and Bﬁrt'@li@')/cﬁfﬁf?fﬁﬂy intthe eange fioar 90 1969 He st ream
taken fromthe side of the dividing wall colum can be

ThE Yot&lI E%%PZ)%%{?&( cdr{%% ioH |§$S%f@t7)blypét Iéé‘é? Qb%v%aHng greferably

Plgast 995 %; morq prefarbleaheasas Yo i RANCUSTl Prefprabial least 99.8

%.e recycled into stage (i). The bottons streamtaken
fromthe distillation colum, preferably the dividi ng

15k el S b 5 et BPohent of o
50140 9P ewt. Do mdre prefecably obfromtEyte 85 Mity% andeesnesially preferably of
trb@ 7ofotguwt. 94, fbﬁ%&@i of tﬁ@ﬁitéldvéight%f tHeOreBEtidMImixtiiré OTHeCRaker con-
9t R AR B o of i 1808 o0 VoS OB i 10 10 35
wi-% aaﬂﬁﬁmﬁqaily@oef@rabb'tqf|fnomrb$ to 27 wt 2p.basey op dheytotal weight of the
te%mkﬂf mixire. Tie 6Iéﬁ>rirb)af6e tprefétabDChe Propyllensodxide content, is preferably
A Jﬁ& ‘Ti@g%,' ﬁXf s frdrh 338 Wr/‘% 2? @rrﬁéﬁgﬂéﬁ@gg[@ﬂ % and especially
?’ef‘?’?b')ﬁ Pf g th B Wtné: B%?ed%/‘iﬂrﬁ‘estf’ﬁaéyﬁigab?fatihﬁ é%aqt'PB rﬁ%"t”re The
olefin, prefecablyt thei properducontentss peefenably ib e ramgetaffroaf O to 5 wt.-%,
%?&gre@érhblilrogﬁﬂoh?bﬂétﬂ Weloy a% égg%‘é“@@fégéé%‘?'% Ifo:f 3%21 0 to 1 wt.-%,
F#eg &éﬁ%?‘ﬁ%‘ﬁ”‘?'&"e‘??%eref?tl )m|?<w %espect of hydrogen
peroxide is preferably in the range from®64 to 99 %
RS @raduel mixdditbMtakdh frbia théilﬁéhi:tcfrrdffﬁtgg% (i) AR 6 RAcths mixture (M-a)

qﬂﬁg gfaé# é@a&l tx? 95\%{1%\{%@ AH?ﬁ %@g?h ét?é% ??lge?l f§0n(1 (f?(e top of
the distillatjory ‘FP'W@% QéétﬁQ%K")W?dqedé@FP '?%’f‘ﬁbth th@eprpduct mnxture taken from
tmeréadstabbwstage {iih @o e aRixfure (M-8 whithd® tHién fedlirto stage (b) of the in-

PERE C&P& | AbRBIANOF i pBIAE t SeBhratdifiéd the prodyct mixture

art |
gn fremdhe Fgﬂff%é’éﬁ aﬁ%r(ﬁl@’lﬂ’et %&R/%Fegﬂb?f P%dBF"@*'QP &Blun of stage
¢i) inte atapge 49), &é/lattemrabcpmméetrwlhérgmatotﬂl stasam® retreQardedras consti-

R}’tuﬁ{;ﬁﬁﬂbﬂ (VE4) B refSred % and particularly preferably
at Teast 99.8 % "The reaction m xture obtained from

stage (iii) preferably has a nmethanol content of from
bOO wt.-% nore preferably of from60 to 85 w.-%
and especially preferably of

According to stage (b), unreacted olefin is separated from the mixture (M-a) by distilla-
tion to obtain a mixture (M-bi) comprising at least 80 wt.-% of olefin and a mixture (M-
bii) comprising methanol, water and at least 7 wt.-% of olefin oxide.
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from70 to 80 w.-% based on the total weight of the
reaction mxture. The water con tent is preferably in

wo b@coznge of fromS to 45 wt.59%0 nore pref er abCYER006/050092

from10 to 35 wm.-%and especially preferably of from

15 to 25 w.-% based on the total weight of the S
Peparaiigmaegording o stage (b) ist prefasahlv sarrigdequt im st Jeashene distillation
ecslmlaw RBRe prsferisblyg ﬂncbmaustulaﬁorp esilieinablaferably! thés ¢ohite® has of from

rt<9 'I&,)l n'Foge ére‘férablg qf " rt(ef3§|r y lo%(spgtzla rg ?f@f&a%@ 04 fro% 15 to 30

re era
B‘&Q@é‘ @Jr?"lg?é total wei ght of the reaction mixture. The
olefin, preferably the propene content is preferably

Tﬁ‘e Bi@fﬂlafuaﬂ g8iuRh i b%rgbl Q) aratdq at’a t r@ssﬁf@f)ﬁf&hﬁ’ I1 Xo @fbar more

pistoragly of fpmibiodiban W%Bf%%ra LR TS b S TRyg profera-
biiyof from. 1 ©I2basisoduas 11.41 LR el.Bakénl.5rbbn 1. hel 8,68 po2 bar.
stage (iii) can be fed as mixture (Ma) into stage (b)

Rosrcii o SO B PR ER ool afifore (iEb sp@log s e o
of the ohsélll@i@ndaﬂlmm EOMpiging ahleaﬁirftﬁwt: b §f Qlefin.cstill s preferably of
fromrB5tt 90 mea%t aflolefih, Srefegably bf prppére. gi ve m xture (M a)

which is then fed into stage (b) of the in ventive
ocess Alternatively, it is possible to separately

b8 OPH@Xb?fotBﬂ o e%‘r’Pkt"M?%t'Q"aﬁé?wP?ﬁs&'ﬁ {hiptrpduget RPPRyTe ds chemical
gitadg @rdqpeinie in whitth tphapanejis presertrim afvoluime rdtis bf propylemeto propane of

O BBLOS7: §‘é@&?ou( 35)5 inYae ShédRal dthde bll'b%ehé‘fst&bd the mixture (M-
5 628 TPl HoRAIFS Spne oS METh T ReEbEY PLEST & 10 ph % of pro-

paso bdserton tblesto’ragwelgbt)qf mixuesa@-bil ol efin is separated
fromthe mxture (Ma) by d| stillation to obtai n a

S, S8 Sl Bl <l o
wéagtmqre\,qrefe% frem &Pt 7o vt d%. %@@Pﬁ?'?mrﬁ@&ﬁlﬂﬂﬂ@ 5o 70 wt.-
% efgnethbnol] of froref1artal25ywtc-o, merd ppeferably fadm 163612008 % of water,

%hc?%ﬂ IF%%?: \fgg ‘W%&Eﬂ)refggbﬁl :ﬂrlﬁs? %%R' % 'nﬂ)r? BPeferﬁblg at ee;st 9 wt.-%
and gerpcially preferabiyeatpast 0t ~yo. cf?r ?Wﬁ"iﬁof"o Gto 3;151&"‘ % such as
abqe cli0abbgutptiefaboaibl 3, abouf 13 nabibt 14 dBGabbhe 05 etti-%adf olefin oxide,

BlcRG88ly plopyleibdkide! ation colum is preferably operated
at a top pressure of from1l to 5 bar, nore preferably
of from1l to 4 bar, nore preferably of from1l to 3 bar
dhel evadoratonefitee pist;‘lfaéipa chlupnnofsetlrim gtage (k) of thainveniyl paecess is at

Ibastlpal'tlalﬂ/ erdted with- ot ledst 2 part 6f (TH)./Morb Srefetalily,Of ta220 wt.-% of

rao msp F%nﬁgrpaz %t ‘f(%hyffj BF @%5) 85@%%&%{ a‘?l? ptr%fgratb (y fror? 3t010
wheh f Eid) preaysegiio epeiatmthe @NEPQ@’E% ysed injstager (b3

of olefin, still nore preferably of from 85 to 90
ei:eh/é’s ‘é/ 9{ I@%tr&ne %&{ &Fe%m ﬁéd(?rﬁto Qfa%@?glgfanl qboﬁgbg?&wg@ @?é%tbottoms
d fieahih Eé’PuﬂTrh‘bs@ ;ﬂ'?ﬁ Qﬁzbr n which propane is

present in a volune ratio of propylene to propane of
StagB@bout 97: 3 to about 95:5. In case chemical grade
propene is used, the mxture (Mi) can additionally

éﬁc@éﬁégo q O(gﬁém%é% gf@ UDF] Eer aeaofi/ LA 8(??} 5 gb%ttcl)r%s stream is

ﬁh'%(ﬂi?(éto( M‘-lﬂhﬁr dPP'@t'é? §9P5]fat'qrh@°ﬁ‘i’$§t ) W@"("!\/F B?'Xt)"e (M-ci) compris-
mgtedleastiOf wt. Bi6 taf olein ©kide saamd @omixture ¢d-aiif cdmpnisirigbwater 80d at least
55 wt.-% of methanol are obtained.

Separation according to stage (c) is preferably carried out in at least one distillation
column, more preferably in one distillation column. Preferably, this column has of from
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W.-% nore preferably from60 to 75 wt.-% and
especially preferably from65 to 70 wt.- % of

woredoharaby of from 13 to 25 wyr % nore pref er Bbi/EPIne6680092

15 to 20 wt.-%of water, and at least 7 wt.-% nore
géeferably at least 8 wt.-% nore preferably at | east
o 1104mane peaferably Af frpmyQioctOangd especialiysprefegably of figm 50 to 90

{hebretis@isidgesf rom 10 to 15 w . -% such as about 10,
about 11, about 12, about 13, about 14 or about 15
w.-%of olefin oxide, preferably propyl ene oxide. The
thadistitation cofummis referably gperaiedciauiar Rressure of &pmgh bar or less.
Ebpecidily tpneferablye the distillatiot eslamnds aperatsmisas @ aatuumh kcylumn at a top
Sﬂ‘é@%@rh%‘ﬁlé%ttﬁbr@‘i bh ¥5dre Prétdiabl é nof Fhbre MBh®,9 bar, more preferably

re erablg}/dfsola;bo 20 vvt.-%%& T L rm{;]e r7e{3erabl %'I ;
PGS ATAE0.6,0%r JH05P ProfeRPbl ) neb et then -1 el ARg Sl more pref-
érabiy &8 nobmoce than 0% bdr. Prederred rangesdf the tagppreasure tane for example,
RYANPS 3 019 B&Ethord phdfé@sly(fom 014 baeeers day., Praferde8asdh pressures

f f i_nt ted
O R Ry P e
abai8.8Ar. Stage (c) According to stage (c), mxture
(Mbii) obtained fromstage (b) as bottons streamis

ﬁg&ir ﬁ ?51 gt@nel%rr%?'re d!; rﬁg)tf)ltﬂeﬂn'v%fﬁlvﬁ eeeéts'S @fl}?-ci) ob-
taine |ae$ on SHQPH‘L"%&@ 4 lepst 98t wﬁ-c"%?sn%g? n{ﬁ??fgﬁgga%@-z wt.-

%nanase prefaeablysat Iapst.99 Hivt bt Mere Preferablyiat &as6 9.4 wt-%, and stil
Bep= peferably cat deast i99¢H tmb-% tad gtefincoxides prefefablyapiopylene oxide. Pre-
fometli RAtePt of (M-aih withaeépeenf Slefr bkibalardToC&kdmile, iIAAE range of
? ﬁ;g%(r: Léé.é,ﬁg@@?}gé??rr%i ' {Sfi‘rﬁ%é’.i {ggb.ﬁgﬁmr&’ 5r§£egér r¥m09 310 99.9,
0L PURPTRY 66" SRt @s,%gé 20 T 59tp FSIBTAPIGO B 59999 wt-%.
basedisghe totalaveight of eixture{M-¢i). st i | | ation colum is
preferably operated at a top pressure of from1l bar or
hesciding 36 aGirefehnid RiolInddht of tHehiavéhitive ipréctiss ORe GRikiura (M-cii) ob-
R G467 SRR oy A AUl o s
(2300 espesialahiplpratly iom TR iod eale of @elspnol, g of from 15 to
% wit.cloamiofe prefarably fore2Q Kndd wi7%nnd espaeialit preferaRly ef from 20 to
P5 et.-%rof blater avherein the centehicof niixtGreb@u-cii)Pegdrdingevethama as well as

@hter RenigHa? tHUrEhS véspedtives conint BKmBEAIre (Mibipm 0.3 to 0.9
r, nore preferably fromO0.4 bar to 0.8 bar.

ba

eferred tg ressures are, faqr._exanpl.e, about 0.4 :
b edsosiat o P HRhTatof Boliptiieed s SaP toror i Denve ppagess is t
leastapartiallyco@ratad withcatdeatit mgpart oby(Tish) .ei¥erer préfesaiindl teh@® wt.-% of
ofd),tRerel ﬁt&féfﬁﬂly/ﬁomfmeﬂﬁwtt.l"/f‘ of (MdX ahd @s;ﬁé\ﬂiéllh;)préf@rabﬁji fisfl 2 to 30

o ream [ S . - nor e
b BPURD HREBFIEBpE3E w8 voator e g tade ) o
least 99.3 m.-% nore preferably at least 99.4 w.-%
bnardet td further inproes theadrieygyabalbmeaesof 06 .dverall. prééask, the present in-
Pérftioh NaloX bEbvideBr £ 8ddidnal PoSsIIlit) 6T HEst dtegrilich. f AcEding to this
?&%ﬁb‘ﬂﬂﬁh?ftoé Mr&érﬁ otdifed ﬁ‘ré@etfné digti %’io%f é&h@g'o %ta%e(c) having a

or _exa e, 1nt %racglgaggo rom# y tqnc%. € f from 0.4

ggoé?‘ﬁfeé’gﬁg? 90y fsmRIIgNG €% espacialy preferduly, i the rafjge of fro

).8 bap ang tempagature in Eediapgs 9f fremn 0ot 40 1Go poeferablyfrom 10 to 30
Y7 ahd especiallp pedfenablylfroni 1@to 20°G, i$ corfifre9sed to-cltail asédam having
anréfoeed picaburéth @Y radge BF bk €td M &k, more preferably from 1 to 5 bar
and especially preferably from 2 to 5 bar and a temperature of up to 100 °C, more pref-
erably in the range of from 80 to 100 °C. The compressed stream obtained is then at
least partially used to partially operate the evaporator of the distillation column used in
stage (c). Preferably, from 50 to 100 % of the top stream, still more preferably from 80
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According to a preferred enbodi nent of the inventive
process, the mxture (Mcii) ob tained as bottons

wa@eooeamisdnpri ses of from 55 tg 85 W .-% nDr ePCT/EP2006/050092

preferably from65 to 80 w.-% and especially

referably from75 to 80 wt. %of met hanol , and of

E)rQﬁr%l@‘ the topsstreem gee ysed do painlt epsrgterthe pyamprater efghe distillation
volumbroused inestageicql |y preferably of from20 to 25 wt.-%

of water, wherein the content of mxture (Mcii)

Ag&f’?&ﬂ{; s ﬂﬁlh%f‘@%ﬁo&‘i&e%bﬂ thé‘é Shvjrﬁuo Qf;e?at%yh%‘mtﬂS 50 wt.-

ST e ST o e 0 e T Lo Al Sl fom 2
fondQwt.i% of (Fd) @ee specifically Lsedsto gant ttheaowgrawfathe @vaparator of the

distillatiass tolampeofistagfe () dind phéfermbiyr fedne 510 V00 Y% bbthBQop stream, still
Wore Prefdratily Grbm 803f09953%96ﬁhé‘%d/stféaﬂﬂh% dsed48 coknptetélpbperate the
ré'wldofecﬁg g%ltl to}ﬁ cﬁﬁﬁrﬁp%&} i sfté f L& fIJHg dd“@trlla’&@noct,olumn fully

Rratef Togrelare. (L S pRrially Psgst G Hie aresrlRy oldhe AudPigptor, and
theecognsesser top sleean obtaﬁu,edpfm §1iﬁge i(e\talkas emer gpergtion of the evapo-
fatarvi des an addi tional possibility of heat
integration. According to this possibility, the top

Z %semaém e gér‘c 8% Jiethg tczpﬁ bﬂbéé’hﬁ osg.r@a'fwmu@ du§t‘il%ﬂ§n column

d
Eials ) s B GrciBfaing st ARMET T om0, 4ot o o!

bar, and tenperature in the range of from 10 to 40 OC,
Accm‘relngm g fénttemeidotime3(d 00 thezpreisers jraventidrl, e parefier afodlgfin oxide,
fefdtaBI) pt'dby%e%de' f STATEP(cS BSsistfore® i &t 18ast tWé,MREr@ preferably in

V, ed pressure in the range of from1l to
%&m?ﬂoﬁ'ﬁé‘gu@béeferabl y from1l to 5 bar and especi aI I y

%referably from2 to 5 bar and a tenperature of up
berefprs, the peesphidnvantign @lsojrelatasdo anigeessfastdesened Qb@ve wherein
ih(Qe), the dibfin 6xiie Iseepachtet lheﬁmdtshlleﬂiohezdlumst hedwakreirefeerh 0 to 20

f’/ﬁr‘# éfl’ éjl'é') #gel%gh% %"I”Iéés?lpg%gﬁ?%@rta?e 5 v‘?g?ﬁ(z@g% ;f\'ﬁé)flrsptilstlllatlon
£QlumnStom Whiche %%tfretq?@n"aﬁgatﬂe@éh?g Y4 St gl oxide s Obained,
paléfmaxtatd heifg mtro8ateal iBS the sécdniddistilipticst cabamm,carel fased to 30 wt.-

oip@fd:) Iafd h¥ed)RJeélafe§stt %lﬁf{l%ﬁhq v orltzgleof the second distillation
EIR LB AR R SR A p LTSkt 0.8 W6 lefh oxide is

pbtainedably from1 to 50 wt- % of (Td), nore preferably
from1l to 40 w.-%of (Td) and especially preferably

éfano?e hr%fé-’bel?‘ the Gétin <§xTcﬂ9 st 8Bt%mefd' Fo?rh éb%%ﬂd tftillation col-

{

B3 rTPABE AL P AThD ot~ ot T ALce, i logs ereéﬂﬁga'vf%i Jgqst 99.99
!’/D%chﬂ@fm%'@ﬁ’ the top stream still nore preferably
from80 to 95 % of the top streamare used to

PriTéraBlyElhg fmecromrﬁn hbe oeffamosmtooﬂmfmdrb réfefdbly bfFtdn@ 20 to 100

f #{ﬂ%%ﬁf el 3EFor o, T s S0t g y used Lo

start the operati on of t he evaporator, and the
ilfmrtirseesledmt i preferabinopepatad med tbp prasstosf fiom 1tiadtes less. Espe-

W pr‘éﬂﬁéﬁg ftﬂ%]_?%‘;tlllét%ﬁ c%}(ﬁrﬂplsrdﬂefgted %@ H%ch %GQJHrLé’trh top pres-

eam obt ai ne
Bire.qf 1958 e, | B ATeOPreleralye 2 B9t ore eg Ot% by BH05p referably at
tdti rsorditsan 0.Batar,onoreqireferably’atawt diongythiao 0a7 ban; aihd still more prefera-

PtH?I(HOF‘?rYHre @art ?gftgrepl%'férréd‘ié% bd gf‘ghesl%ﬁaﬁréééu?é‘ afd, for example,
3 Prsblier, FicSe Srelereby gt %F@f B0 B iAol Blessures
giies far| gxampisn about Ovéh dar or about 0.5 bar or about 0.6 bar or about 0.7 bar or
about 0.8 bar.
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Therefore, the present invention also relates to a
process as descri bed above, wherein in (c), the olefin

Woz00d077183 separated in two disf4d | |ation col uMmBCT/EPZN06/050092

wherein fromO to 20 w.-%of (Td) are used to at

| east partially operate a vaporizer of the first

Breferably athesiecend aetamn hemoffire2atodltnogre reefafabivsefifepna 80 to 55
hehespedidilly\brefdfabll opfrerids tos0diedréticabstagered, said

m xture being introduced into the second distillation
colum, and from1 to 30 w.- %of (Td) are used to_at

ag 8ecqndrqalunn i¢ ygarally oreraifsiorti 3 top RipSsuRR ok ientito 7 bar, more
piefdrably &romahtoodbarmamdfespatialtyl prefecablyolrarhidrto &xbale stream
conprising at least 99.8 wt.-%olefin oxide is

tained. Stil] nore preferapl t he ol ef.i p oxide
266 BulineiEnen o stk Bher Tedimteoa mhichs By B8PSy sream to the
senepdi eplumn ccan dygherospndainccertginoby-products resyltig frem ppe or more
stages pf thieco\elndllye@ixidatias tpr@@s8Shaving Boiliig pbiefsi lowexthdea.the olefin
5%i8d, eiraferably tHeeprobyishe oRidENMPxdiAgied forf suem Biﬂprbl@uclé-gre aldehydes
e, or,

ERETap S, Bt e oty Kiheithyfie Piiced v fypaucts can be
Fontained §) fifipR LreamPdns frsy ColymY AR an aiount oy B i0s Whi% prefera-
by urr ton®-20 - Yo and @sBeciatyrreteranly ypge &t wibt%, basas on the total
weight ofl (M-ci)) mnd oéferringite topsur toé theaespectiae weightsodfithesealbw-boiling
gorhpdun@ses sure of less than 1 bar, nore preferably at
not nmore than 0.9 bar, nore preferably at not nore

han 0.8 bar, no referably at not nmore than 0.7

a2 syipgisinglyifoing, fal (ioeraa 2 diriatin topPresshte QiR rengg allows for
bhiainingr 2 fulirahigh degneg of périty lof the plefin exisier ereferablyfpsepylene oxide,
AR IR Rd td Ergarmow B’Pbiltn? éonthouinds, dﬁarﬁmﬂftéﬁe%[@lp'u‘é%nbr&ﬂé&t partially,

. Prefe I eSS . 0 e

B, Prefordnd AbctySyB b o kB8R BREWEEReg 6 g focgng dstiation
gelympof 8888{C)0. 7 bar or about 0.8 bar.Preferably, the

second colum has of from25 to 60, nore preferably of

f5nr éa&gwot&?tﬁﬁticﬁﬂéolr?ﬁ%%kTé‘g!;éﬂ mfsﬁééj‘% ?,‘ Norﬁrosfor W?ﬁ)&fl? (Td) are
s;?eé Qe e v3ROREEL o HRCSFERn o iy PG UEIE BrtTa) are
Wreck i 0p8rafe theoyapsriees ob thessecqnd calups. More prefprably, fgem P to 15 wt.-
Vo ofr(iT @) are Webdde opatate thiexvapoeizasiof Henfirat ¢alwmn ahd froop1 &f 25 wt.-%
oh@dj arestisedab Wwiperaid tiehvapdrizertbfalte esnd Tolue@inBspedilly preferably,
ﬁ&ﬁq%i @@l\/\#ﬁ% 6f3("rgf ert Gé’e’det%oéBe?étB tﬁ@M’aﬁér&ePBf H{eloﬁ’r%é&umn and
W 28 B e AR, Sk YR Bl g
the olefin oxide, preferably the propyl ene oxide.

Brgnessary, fabteastione fegdmiredocied intoeat dgast hpel distitation celymn used in

§tage @) AR bE heaed@ivalhdRE BEEorAS Sirédm bBtaiet d@kYHes coldifs.e
by- products can be contained in the top stream of the

first colum in an anount of up to 0.3 w.-% prefera
€4 to 0.20 w.-% and especially preferably up to
0.15 wt.-% based on the total weight of (Mcii) and

A&Edrding N stddel @F RBr@(MLARF ob@RRBCHIN &tatRR! @hS ettoms stream is
hgtiod Y5 Wihel ERuBBUP Selion 688 NI 3l APH s
ingrAjdeast BaWt 4P Bsthanal gl WP i P A Gnoldwgipe @ngra mixture (M-dii)
pemprisingxt least 96 méf Yorof wiater@re pbtained.abl y pr opyl ene

oxide, with regard to the |ow boiling conpounds, and

BishdtioA M SEL Yd)ah B fRifolntéPin dAd! fwctHr¥e or more distillation columns.

According to one aspect of the present invention, distillation in stage (d) is carried out
in one distillation column. Preferably, this distillation column has of from 10 to 100,
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further preferably exclusively (Td) to operate the
vapori zer of the second distillation colum of stage

w@ ejos/otmnsrase two distillatiomcolums are useRCT/EP2006/050092

stage (c), fromO to 20 m.-%of (Td) are used to

operate the vaporizer of the first colum and from1l _
meresprefgrablyphfromizf) toflandsespeciglly, praferakly oh omabio Ztheoretical
sthgeédie second colum. Mre preferably, fromO to 15

w.- %of (Td) are used to operate the vaporizer of

EE@ 8Ts.¥il'iaiiton %BIJMW%sad&%rJté&’%{ ; 'f&sﬁrrbt wefe;r%lgfof frgﬂh ] f bar, more

0 _pperat.e vaporl zer 0 nd, col ym.

BiElRtebId o o 2up BT 9 BRRSIAY EPrarB T TR} O et o
used to operate the vaporizer of the first colum and
The mixdureq M2@i) wbtairdd dfonf thet) top o€ thesetluirhio compriseseat tidest 85 wt.-% of
MRERAINLESAd @b td NG wWEERBTAvAE, Wbe phdferdByast 38dst 90a4t.-beasthethanol
gﬁtfu{; ﬁ?ﬁo gfgfoli%%?gvtfaféﬁi, {l’fcop’%ferébyég%g{@ %?—‘(«#f'trﬁ%thgﬁbl and up to 5

b GhWElEE. RO RIBEEABNE 995 960 AINHRANO! nd 48 tp 4ywt.-% of wa-
iee and @spryially psafergbly(aijeashP ik whir’e of methianyl asshup taSawt Tpaf water.
stage (c) as bottons streamis subjected to a further
Thé Fdfluk 3htio/ 6F thRR A RNprEfePahs f the rifdeCoF BtdM & triér8 preferably in

rgs ing at least 85 w.-%of nethanol and
wr?%aelw.q'% of water, and a mixture (Mdii)

conprising at |east 90 w.-% of water are obtained. _
Arearding ia a greferredseredimgnt ofdhe prespelrinntien, distillalian in stage (d) is
pewiormiet rirea twa-prasseredigilatidnaggrocesscwhereris a first distikhtiog column (K1),
Qi@fﬂlaﬂ@?%céarﬁéd bieatRy @%thﬁés.siufé/ﬁﬁk:'g%?iﬁld{e‘h% fromathé l%b préssure of a
out in one distillation colum.
%If‘%?grda P?!Oﬁtc%ﬁlérﬁdd%?'i Ilation colum has of from10 to
100, nore preferably of from20 to 90 and especially
Peeardipg ke 9 sl furthgrrprefereesl erobadimeptcafitee preseatjaventipp.dhe columns
(H19tandl @d2) ane dlodronatly icoupledr Adcaddiag t@ ope emshadament, the condenser
Déf BcaRlionsefthé topnatrbahofiRe Rt or 82bAd RisiadibABbNin®fis used simul-
Bty a8 1 Bhn o R0 SERA i EP BRIk, Rlurth Plcheptly, the
EoNISRSF B Gppise the loR-sit "geBWn._eﬁﬁis_ 7 e sqcang eistiigion cok-
upnipused siultanegpsiyas dhe vapgrizersf dredirslflistillation edynn.discording to
anothép erhbordimbain the bottbmepstreani @btained¥rarh caluimer (Kyovhéch is fed as
Ppaf stredh Int@ lcolufmSIK2Y s Weatedd Srior 18 themigOhtréditet AntbQKD), with the
%t% e g{re%t tain%ﬁ”f nPB@IL@'ha@dZX A cdr&ﬁigoga(s Ygfer'rﬁoq anbodiment,
Hanglan H_F) o..¥}:t.-oo Wa fer a esBema y
heas Bama(Eouprangssibulies ore it hanol and up to 3

Ww.-%of water. The reflux ratio of this colum is
Pharbfore lihg prasentievending @lsofrelhtesdo A(procass as piesériredl=@bpve, rwherein

inh&tagdr (W ea Avoprésdufe dibaIRMOA iid)Perfdimrd bR tBE 'c@fdenser used to con-
8%%%3@3? Istgéant(le r%?tgﬁ'fe% h tHené’&%H ‘ra(ﬁ;bstigﬁlroﬁtd Iidsnzi\'? @J# Uﬁed simul-
B & edyAporipsript i et Gptlion coiin (of e wpiyn e bottoms
siream optainesnfrerg column df1)oukiclds fed ap inpubskean inRi MR (K2) is
bledtéd:rprior td baing intreduceyl iptoed)rwithothe dotteme rstfeam obtained from col-

gmafkp).ation colum (K2). According to a still further
preferred enbodi nent of the present invention, the

| umms, (K1) and are, t her mal | | ed. cordi n
Fi6o IR ot shioRRR Y 4. B8 nde Epriedi 8 isna i ddiates to
thepcalyrpi e gyhieh ther mpdure dM-ig % frdl- dihet term asecend ciumm (K2)" as
useduipdtie sontekt of the present invention relates to the column into which the bot-
toms stream obtained from (K1) is fed.

The distillation in the first column (K1) is preferably carried out at a top pressure in the
range of from 2 to 8 bar, more preferably of from 2 to 6 bar and especially preferably in
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taneously as the vaporizer of the second or first
distillation colum. Preferably, the condenser used to

weonderses t he top stream obtaigied from the secRTEP2006/050092

distillation col umm is used sinultaneously as the
vaporizer of the first_distillation colum. According

the ranae pefroaAdta Gdar. Therdistijatianvinghe speend eahnan (&4 is preferably
tarfied o0 atrantop tdssuky ahhé ﬁarifg@drdeB it6) P8 bak tnicra (préfeitadly of from 8.5

raduced into
E(b&%‘tgg? érigﬁéstpﬁéla@?@e?é}{abl r{rﬁej'a[?lrrn5 ta| ngéb??grgnpcol um
According to a preferred enbodi nent, these
Imm te® prsisentgnyamdion lalsbirelates taaeprecassiasatgscribed above, wherein

%Qbﬁb#ﬁs@uretd? ﬂw@ﬁr@ﬁdﬁ&ﬂlatldﬁf&ﬂtﬁmﬁ 5 Pdr 2 tb 8l 3 @fd te Bp pressure of

P T e s

condenser used to con dense the top stream obtai ned

Thérﬁfdré] &hé preBAlt ifvetitioh laRbirolatesab dprodsd Jasidestried above, wherein
(HIH taneously as the vapori zer of the first
istillation colum (K1) and wherein the bott

@l r e 518 PR Mefiix 'FdWHOG’HF%Hﬂﬁ‘tQ #finst djstillation §°'1“@‘tﬂ‘ (J§§) frapyhich the
st r esaporromstoazmi (iid) (@tained eadistllatipn irofK1) beibgicagied out at a top

| ntrgp&g@,@ difib 4549 6 b, Bhqt he bottons stream obt ai ned

{lieg} ol)?tﬁ)én% gim%gto-ggchﬁ&or&&i wﬁrﬁ\q‘éﬁ:ﬂq ﬁ;ﬁ)l eﬁegPE% distillation

t o t helumol (K2h therdistiletive in (KA hﬂfbgtwreeq autcetia) top prassdre of from 9
The te1apasecond col um (K2) as used in the context

AhebiCerth T ek duT B B0 B Srbi B RIRY) s neated
mtqmmramrqﬁr@ranmprmﬂﬁe i w@h thedtoliams skeepm aptained from (K2), and
wheieitr thBlcpndeériser asedototcoftiersel th tdp iR ébthined fren &2y & simulta-

e preferably of from2 to 6 bar
gé%fsfspgéa% FéopreP ably inthe range of from2.5 to 6

bar. The distillation in the second colum (K2) is
Preférablgpthg bottoms stiearatobteineal framp (K1)ds beated taa tdmeperatagefrom 110

{0 1}1@ “gingrﬂ)ré ré?é}éc bl %hﬁ:m; l}%fﬁb;‘@: }rf]hoftfh elfefé;ﬁ%lz fr%ﬁ) %Olté 175 °C and
i@ BAF P’Grfﬁ@ﬁ’&'lmd?ﬁb ﬁ)ré'gen i nvention al so rel ates

to a process as descri bed above, wherein the top

mh@%ﬂu& ?atfbfofchI%nfn' K2 |str§fefdb|lyaﬁ1|tlQé1réh@b WhTomsSt fo's) Moke bfeferably

St 705 NG (bR, RS B edag M REHAY, 855 Wl Bldcobtainea
ffﬂméﬁtunb'h(@) slyideg| byithe mass foyrob thesfeackign Qé@dﬁ stepam fed back to the

wpof@2wherein in (d), (i) the mxture (Mcii) is
introduced into a first distillation col urm (Kl) from

i.ch the vapor top styeam i S obtaine
efsglﬂatnonaqowf)? 1) (hes) Preteraily é%\g?’me%t%gé 'B?’eapff* ab'y from 7 to 25
pnaespecially prefferably 2f Fomal 0Go 28 thearetita( stages he bottons
stream obtained from (K1) is introduced into a second

i.]lation m wo tillation )
Blshtaon Fol iy (€2 g, srérotably ¢l 3112 e P prederabpm 10 to 55
Bad espaciatle preferably of fromi 15tte SQdkeargtidahstagg2) , t he
bottons stream obtained from (KLl) is heated to a

%g@&h@g&’% %Eil”u iw fetr%daﬁw%o%%gﬁtt Jﬂetdjs‘?ldgt?otnt il Q{ﬁai@ config-

enser use
BeA gesh ividinge wab & neJAYiBg tahilersY oneosidie-rbitake.spreferably one side-

sfftake. t Rrofepatsy, \the dividing wall column preferably has from 10 to 60, more pref-
erably from 15 to 50 theoretical stages.

The upper combined region of the inflow and offtake part of the dividing wall column
preferably has from 10 to 70 %, more preferably from 15 to 55 %, the enrichment sec-



10

15

20

25

30

35

40

used as vaporizer of (K1 ) . Preferably, the bottons
stream obtai ned from (K1) is heated to a tenperature

WO e@i017i8 t o 180 O0C, nore prefgyably from 120 POI/EBD06/050092

0C, nore preferably from 130 to 175 0C and still rmre
referably from140 to 170 OC. The reflux ratio

ofrthe indiRyv past pretarably bas from § fee5G %QPTQPTGW@MYIT%"@’(O 30 %,
trer frigpiey Séctibh Yof efe 'hﬂ@mparttpaeférabvllﬁhsr fedrh Bxtor' 50 %) mdse preferably

| t (0] o
Pigrfn 1'3ecg 365%, t %i?gﬁl\g 8935%& l{hE%ﬂ{a‘?(B so%‘['tl p?@fg}a;ﬁw @ésr}ﬁoqn 5 to 50 %,
W&:P’e{ﬁfa'éﬁ’ from 45 ta 3 amt 'F%G"'Efﬁ‘@!@"@ §egtion qfé'?ﬁ Bﬁﬂa'ﬁ@i‘” preferably
Bastrorh 520 i501% crobrerprefekébly) frara 95 o 80 &4, @l Yheolower comBinédregion of
wnﬂHW gncpf)ﬁ%f(‘? BR Yof {HeBIdmi re?éra@l?q'nagsfﬂbﬁ?S% 5 %, more prefera-

Bl ot 819 3R i RE" GR35 ﬁ'%s el PPy BrSFiahigaps i the ok

8dn. nore preferably from 10 to 55 and especially
preferably of from 15 to 50 theoretical stages.

d t h f d enb
5 Bttt 152 o8 ' 3R o 7 e B cin b Pereraiy
oenfigured) aither mpa@(eatcow@zis@or@wng ranslogy packiog or ordered packing or
as aft@yablwnm For ekalaplkf it aksossblecfoarsalbhget bl 8 Medh Packing hav-

M‘@ Afsgeeh gu?fé’cfeeér é%ﬂr&gg% t(g () %@nfoprg%ratﬂ?fr aboutp 250 to 750

f heor et

EODi ﬁ%él’f 8 sACking. t%h.nﬂck'aw PER Qﬁ?théﬂbes?%'@t'oafe cH%“Gy com-
bined dmthglmlpkessotemﬂmp peetheorebital stage. from 10 to 70 %
rmre preferably from15 to 55 % the enrichnent

nof nfl ow pa r ef rabl has fr
R BP0 eSperitBed, FomBleind b s Colind the 180Rpar R chyirin diided by
ttedtlwdlng wovallt which igbhsisis i the enrishareabbgctinn of theoinflew partsihe strip-
g@&tﬁ)rpéf&ﬁé lofilky rfaftofﬁelﬁnégﬁnége&fbntdﬁ eheS InfloW pattand the enrich-

351 setla b P ErENasRl: vha BSBhSER frolids Wit igblpacking or
?@épmcnacbmgtme dviding wall gap beshermafly msylaiesdn thesmregiens.
50 % nore preferably from15 to 30 % and the | ower

{#ﬂbfé%d( ec%nggnt%fnﬁF &??Ifaﬂ(f)ﬁ gg\’?ﬁlﬂdtﬁ@g Jl&‘hg V\Bﬂ %yﬂ{n G%% in stage

fdr) HAS i@ %’ag@g? th (FERAR Ry PIaRch} ’eFH'B“Q B?fawrﬁ%w e é?ages of the
overall epoxidtios peapess can bé easilyl separatedTinegm diethatiohgSivaé Imixture (M-

di tsLmBst(p‘fgféra%ﬁﬁgd ibBcit Qsesdﬂ\r/é?ﬁﬁ'ﬁés get(ébeltWa§9t&5Hd that u3| dividing

I on 0 ure
wa%ﬂﬂmeamegeﬁ{ﬁbe%e%vd%ﬁﬁ S P SGpSpa ShasraleliERtSatons
the aethangl lwopuknamples fex sugh by-praducts areseorhpeunds sush as glycol
etpert netal or nesh packing hav ing a specific surface
area of from 100 to 1000 n2/nB, preferably from about
250 to 750 nR/nB, as ordered packing. Such packing
pherefossthe pregant sré@at*%n isoghasagterzasnifythabiitangempagses. i specific
teRistig etages, d.ed B’@ge@@i) drite(@) etiwocdividing avg. cdlumitd) éhus rendering the

. th I th '
P e R B, g a1 which

consi sts of the enrichnent section of the inflow part,
Therefire,ithe presgnisiecdntion atdo retatesotbfe ploeegsaad desdcribed above wherein

&81LmRARKIIs aMidifgwall cbillfni nfl ow part and the
enrichnment section of the offtake part, or parts

thereof is/are provided with ordered packing or random

Irecsse istpgeT(dR ischeriorned) agdw o-presauredistifationalising & genneatienal distilla-
tion ¢diear (KEgndresdividing wall column (K2), the top stream (Td) obtained from the
top of column (K1) comprises at least 85 wt.-% of methanol and up to 10 wt.-% of wa-
ter, more preferably at least 90 wt.-% of methanol and up to 10 wt.-% of water, more
preferably at least 95 wt.-% of methanol and up to 5 wt.-% of water, more preferably at
least 96 wt.-% of methanol and up to 4 wt.-% of water and especially preferably at least
97 wt.-% of methanol and up to 3 wt.-% of water. According to particularly preferred
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Conpared to a conventional distillation colum, the
dividing wall colum used in stage (d) has the

wa@awantAage that certain by-progucts resulting PCDEPIING050092

or nore stages of the overall epoxidation process can

be easily separated from nethanol. Since m xture (Ml
e@bﬁ@iglen{ar’i@ &ampirganm ¢bd)oepmprises desisviban 3 w.dh of avpter(such as, for
exampgle, ffamundo 2 kdt%usfwaterdi vi di ng wal | col unms prevents

t hese by-products from exceedr ng undesi rabl e

?R@Fe%gﬁdérgthreo&sﬁhg ﬁmﬂ ré 5” ?36 &, rﬁb’r‘etbrefera-
by lepi 0 1300 a%r“)en?'ﬂlriq%%: F%fﬁo 0% in
that it enconpasses, in specific reaction stages, i.e.

Fhegettoniagtrenntioltdined from i1y hes agreférréd efiperaidre dof frdf 100 to 140
equ%é @ﬂaférj%ﬁlgqxetﬁélrhn§£%}( rraﬁr J ?Q Qrfé‘besé ﬁédo:r&mé‘% %he above-

esent | nve

fegcrbed; prefersed, eBwedigient tB@s‘?RtﬁOB@ds me fﬂﬁ’e'r"e‘Pn(K@b @ffnprior to
{e€ding) beated withdhepotiarhs stredraraf (K2)ntoca semperatgee 6fdfroms! 10 to 180

REIhee Qfeﬁfbl} W'Smpfz‘t%ufs% ¢, %drelp?éfb%blyjﬁérﬂgﬁ to 175 °C and stil

conven [ tLon col um a dividing

ers pr(? ?'PQZBSA'tOt?HZO gp stream (Td) obtai ned from

the top of colum (K1) conprises at |east 85 wt.-% of

Ré B@t&ﬁ'hs §tﬂé§an{ﬂ Bbtafhed QroW‘Zg K1Ythas aVrefbREd mEhoPERtE Tt dPIr¥m 40 to

0 - % of
1eb 7 g Rortfoupd Wi PBheAT B 8 0 4.8, Tt ninol
and up to 5 wt.-%of water, nore preferably at | east
Phe Wop stesrh ﬂmﬂbmrnwtﬁow cblamh (K2)-Sontifrisegitatedst B5 wt.-% of

meBrmbPAAY uPtE1E IWﬁéIC?‘l/oyofaﬁratére Are Plefidfably4tWbasi®bhangl of methanol

r ard |
%'?cg*régo edgrg_by\'taﬁwéfe? m&%eo“?%igra%s\{:?to r??a@ 2 Jf &H ﬁj}) aXd upto5
Wk of wajer.anoge Rreferrbly @k Igas §§d’ﬁ -%sof ?iPa’éQlé IUB t° ﬁr"ﬂmﬁ’ of wa-
ter apd 2specialypoeferadiyecat. le gyt @7tvgrfﬂfeofangﬂwgnquangm)to|3svvt -% of water.
Acedraing ltd paitisule predérgsd ebbditen@né toplsikkam ob@ined from column

fc%ﬁfbhéé/s ks ftﬁé?rr@ A %\%Qer%cﬁ%@ ﬁ)?%%r'nﬁ'el Yrom 1 to 2 wt.-% of
@rfe erably of from 100 to 110 he bottons stream
a

i ned from (K1) has a preferred terrperature of from
100 to 140 C, nore preferably in the range of from 110
Tloe m@ure.(MédiB@btﬁinﬂgi fram thesbetipoveftkolumn B€2) comprises aldeast 90 wt.-
e dfakiter niore pleferalblptt least S5 wicfmof atéeshd ¢speoially<@referatsly at least

Q’f WR L% (P waf? dbffbrabl§ g(llfdﬁ ) W dsBefhtfly Reb P %trﬂnbﬁ‘?g‘ iPhas a metha-
oS S n%{%areg@aﬂﬂr%f g R oo
" ‘E?n1°P5“R5'€e &ﬁﬁa'gtbiyrﬂfoqliﬁ%f eﬁ'r‘ '?% |qperqr chFﬁ’ atages of the over-
alvepaxidatine prasess rfexasplesaior slichabyneradects arg glygol lsampaunds such as
priopllené gycoret Trasse lbyqwodudts caif bd contaid€d Ino(MEGii)\Wh an et of up to

@“@L%fs,refé?gb|¥\/r?b%3m[%ent of from30 to 60 wt.-% The
top stream di) obtained from col um (K2) corrprl ses

at least 85 wt.-% of nethanol and up to 10 wt. - % of .
fegasding i the rprpeerSérqmeyp@ﬁemtea\antlgm i .PD%"BIP thels theymixture (M-cii)
mirdduqedtiotoldiaget (d) omprisest y-produces groddceddblay least dreastage of the
SEer&ﬂ epdkiddtioAgirbet3e Isuih ds WhycbPethenst Irke%rétfro%hﬁ)"ano%ohg to these

R )&UI'?/E G‘PJNXS §Ergh§ ﬂﬁg f&ﬁ\d‘%af ?f‘?d\’/te d@é? INOEH?QS R &rgtﬂ%yon addi-

%ﬁ%nally/ ceMpHSIng, gﬁjé\fr lsfely av ws (pngﬁ \?é? 21Iand efgr producing (Td)
uRdAIMAH Wrci?a?ftheé‘blnéﬁg@'oﬁr@ﬁ@ pwalbﬁ@@msﬂ@nﬂ simudianeously, on
thepotber bamd, dbt aimuitdnéousin seganating these by-products from the methanol

stream (Td) which is fed back as solvent into stage (a) and obtaining a mixture (M-dii)
as described above having a very low content regarding these by-products of not more
than 4 wt.-%, preferably not more than 3 wt.-%.
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(K2) conprises less than 3 w.-%of water such as, for
exanple, froml to 2 w.-%of water. The m xture

W@ Modio718dbt ai ned from the botdgom of col utm ( KBGT/EP2006/050092

conprises at least 90 wt.- % of water, nore preferably

at least 95 wt.-% of water and especi al | preferably

Atmixgue ((Mediil)jakenfrom et sife-ofiiake «f 4be yilvec}{mgjwav qotumn (K2) com-
pasteNdtileadt Y1 0f W, of glyeblnsthers, miore preférablgsat dedstt1Bawtnob of glycol

%ﬁ@?seéﬁd (%fl%el: ?Iﬁfprggaﬁb gaﬂgg},t JORIE ﬁﬁ oﬁ ¥rsof5tll| ﬁéfé preferably

@é‘ldt"é\f‘ﬁs By“‘iﬂ“%ﬂi ©patepiaf Lﬂqtlnl"ﬂje f”F A’o F“OFR) P@f%’? lydess than 2
wt.-% heorevrefeedtly mqt onord #iandhwp % @ad espéciallypreferably lessiblan 2 wt.-

%/ products are glycol conpounds such as propyl ene

glycols. These by-products can be contained in (Mdii)

in an anount of up to 4 wt.-% preferably up to 3

lithe separativorntocess tascerdingmf stage{d)oi petfernrdagsing a two-pressure dis-

turévslﬁlusmg a bénveﬁumaishha&.ohfb@tunﬁmg( tasgéth@r With @idividing wall col-

LPDURELIRER BARHS it 3EBINSP Font (5 D8 TBARA with the bottoms
étfﬁﬁm @ehiaingd frovc A, aue whegein| the siondenser dised Ke condense the top
steddno spRMepdRM (K2)Assiimultamerelyrisst s @aporider 0BE1), the energy bal-

hge%f ?tb{i@ k)(%? éa%utg@ phﬁ&aﬁ?q}ﬁ?r&%ﬁcéé%‘joﬁ go oy &3§§Ur§ dlstlllatlon

|st|I Fisrn Vld

B¥iNg)#hleas) prRRwEONVEAtigNAL dl?H'@tﬁarﬁ? UmHas ﬁ%&ﬁ@u gco("'ﬂ?f '30" an en-
arpy cbasing rof ifmoms Qi tac 80 85, pdrefetablynfreng s todd® %f is tpossibleepmivided that

R@Gr8S $M-oRrHhaS M th%OiﬁS%éé’ntlaﬁ’snthb@%n%t&b‘?ﬁ oBﬁlBF”aré Qt'italned in the
si mul taneous,(h% se_gar ati n t hese ﬁ_\( E,h? ucts from tﬁqt
ARR-RIATBYre ARG MY Eﬂssb\ﬁu RCYSECP e USal1e WO-IBPRHLR Aistiltign proc-
essliyghérdinpeaves bbatdntegragion ofihetavesall @ppxidatjongyoehsscr i bed
above having a very | ow content regardi ng these

?%cfcf?& 8&3 afrﬁerrgg/teﬂ%%rdxne%m %'? tm ﬁftes?v{ '{“gﬁ@ﬂﬁ rr?ebo%)(qt%%rtatlon of the
Biogessyis fstilh fusthgf impiavedi Ry *aﬁaﬁgg e feed siream qu@jo atdeast one distilla-
tiori 66iamatof lsegyet (d)L Withthe %lttfm@bty@h oftHie tSlumADMere preferably, the

féreaem allw féd o :‘%09'5 ‘g%ff%rgb\%% Sﬁm\?alﬁ&ﬂumn is heated
gpgomgtstr ‘Fmr?@F%"%h—rz‘P’Brtg'BIC?m"(M%'" ,rr,mgrelpé%f R Wep}gaiﬁmperature

obtmeefaed sfrearotfedninte thedividingmvall 2olumprie heatsderarh laytehrgesature of
{808 t¥9’t1409"C Rrée FHf@rBSlWMrﬁ’ mﬂo 3y ét:waffer%?%ture/%f from 140

e%(’gs,;toem 3 f%%’%é'gféb}? (%io 1362,9 s?ggé \(ATJI) i s performed

using a two-pressure dis tillation using a

%_@_)é%@tional distillation colum (K1) together with a
Ividing wall colum (K2), wherein the bottonms stream

obtai ned from (K1) is heated with the bottons stream
Heraading tp 2 pesterracbgmbegdimeniuhesein t he condenser used to
) nderspent hierdaefedswitreBydrogéraperegidé r‘rDthe( pi@3erice of methanol as sol-

Si rml/éﬂr]ﬁ%#‘%a)ét% g?ﬁ; V&Q eé tél“:tfbtéi a(rﬁlrl#qre t(l{] %Bﬁ{g ¥|ng propyl-

bal ance 0 can

Base&“%ﬁx'geowéfe%?t@ SRAENG; B’PPP'P%t’F%tHa%@uaH "l’aﬁ h derein between
one ableastrivo oeadtiool stages,| propybanecaxidena saparated ruyadlsllllaﬁon

&ﬁnp@ﬁﬂe%@l@d p%be%@% g¥ a?éﬁéhrfﬂ)npfhefﬁ&mrég\/ﬂé? b}%ls%latlon to obtain a
prefer yMéy 060 %IS@E Lg ? f q

m xt m‘ urei f°'HHPF 9,PPPRYe AQY @ %aé 0N élq ;9’°tpﬁee %nd a mix-
sanetue I(de) coroprisingemethaninwater and aideasid-wik-Ssefinrepyene oxide
ihbebrb&é%sﬁif wmgerﬂrmreaﬁ@eaddmnéﬂy cbMpPridelta RIBESEESGe (x) of sepa-

%t'f‘égr‘;&%}‘”"a"f’“?ﬁggﬁé Jur ther i nproves: heat

1on-0 eral | epoxi dation process.

Optionally, prior to separation of propene from (M-bi), (M-bi) can be subjected to at
least one further separation process where by-products resulting from the epoxidation
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According to a preferred enbodi nent of the present
i nvention, heat integration of the process is still

wo eoblerisd nproved by heating t feed stream fBCI/EP21006/050092

at least one distilla tion colum of stage (d) with

the bottonms stream of this colum. Mre preferably, _
feqstioreean ke remgveddom theomixhire sangdnfcdbecsubineted torat fieashpne cooling
stagedi vi ding wall columm, is heated with bottons

stream obtained fromthis colum. Still nore

;Ia_referabl(ﬁ' the tenperature of the feed streamfed

e gixture (y-bi) fadlg thm distidalion Arogess 1ob gtaga (k) ks & propene content of
atdepst Batwir-%, ofill mopréfetatyoflidn 88to @r e preferably

from110 to 130 OCto a tenperature of from 140 to 180

C re preferably from150.to0 170 0C Sta X e
SERasPih geosE 19 stagrr GBIt IE Fam A Lim of 1St one distlation
polopanmorespretesahly ih one distillation gelumpe Prsiérablyi thist ¢otumn has of from
80 &5 860, anére PrEfeRNPbF Asm 90lto \’Iﬂotantjrés?bcilalﬂﬂﬁrbférm of from 100 to

;@ Lion %tsg%% to obtain a m xture (Ma) conprising
E O%S?P éﬁ e, unreacted propene, propane, methanol
and water, wherein between at |east two reaction
Thagsillatiohgyirem @ prefeiably peeited at adoprebisid of fdrmonto 50 bar,

[ r kAL €
Pl REgaS) DT by SEPELAUGELL YR B
conpri sing propane and at |east 80 w.-% of propene,
Accbrdingitx atstill éurlhie¥ prefgrrexberpbodimant, aeiktune (M-x)vist ebitained compris-
b dt9esdt 85 WE-95 Yr BlefiR’ SMYMEREpRId Ay P ok 9?8(? t§(r)] g/?t.j/ﬁ@f olefin,

Er setr)]t nvent1 on additionally conprises a
Eeg"d@ (9; PIOPe % par at i ng propene from nixture (Mbi).

Optionally, prior to separation of propene from
MM&? ?eferéMyPﬂ’)et MAdurB QVEDERRBrRds tona 192! t8asd weB, more preferably
rati rocess - ugksS .r £s n

BT ST B a0 SRPSGAN orkieRal BT Y 8 Syt G bgBehe. De-

pending en therrxast digdlatiopeenditions (W-x)k canckesebtained abe; tag of the col-

ginAge. asTaside stresne of Medtistilfagion tocoluimire Thespropard tertent of (M-x) is

BiEREEDID Jots MafEwd K HOR, BrofiaBl b Pah it % g o6R2kly less

thap B W7o haseeEon Herdgtat weightefdnikiise (Mexhr of er abl y

carried out in at |least one distillation colum, nore

PRASRIG e pleSoRNAyEiSh alopTblald (58! Fecs 25 Uegbrtdiebous, wherein

R o ired BPal RclioBal Samish @iagmae: wAREnGD ik Yeygacted pro-

penel isOsepacaied tiopn thes maxdiere . (MFake byl idistillatioat to cabtajo Ithenmiktgre (M-bi)

BorBprairgothe uﬂﬂ%ﬁ:ﬁid%i‘o@éne%rfd%oﬁr%? §4ld ardgfesé a@dRidnallP c&Aprising
r, : . .

K< eePapfiof I FoBihelBinah afisdte ket & aaipa misture

f ur t(Mex) cprerising atileaptiwtirenef prapenext ure (M x) is

ahd ahaeih heapostop Bgeai (Tapistus8d tovbperteddt I€dst bantially at least one
(Jfrilkemeﬁ i 5?feg%ta$ﬁeydi§’cﬁla{iélpéel%hge@ fh RMiea ?/‘Pgé o{ %tgges (a), (b),

Ej;de n, preferably of propene. re prefera
R0APR: (M x) conprises from92 to 99 wt.-% nore
preferably from94 to 99 w.-% and especially

PreférabOirdm [ 8PS -0 nfdte WreferbBifrdh OREAS wt % AHNclipBBially pref-

i.on condi,tions

gr%pé(rfﬁcgﬁ)ég@t 1(ﬂ{g(§¥‘ylalé)lf d)teHg usg to operate ‘hhée(gpoﬁgel} oqeihe distillation

column used in stage (x).

Therefore, the present invention also relates to a process as described above wherein
from 5 to 60 wt.-% of (Td) are used to operate at least partially a vaporizer used in (a),
from 1 to 20 wt.-% of (Td) are used to operate at least partially a vaporizer used in (b),
from 1 to 50 wt.-% of (Td) are used to operate at least partially a vaporizer used in (c),
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um or as a side streamof the distillation colum.
The propane content of (Mx) is preferably less than 5

wowReeAg718dre preferably | ess tfpan 4 wt. - % and PCT/EP2006/050092

especially less than 3 wt.-% based on the total

ight of mxture (Mx). Therefore, the present _ _
e Bem; Tole 281 wlo% ef ddbaretused tp pperatasatdeasypadiallhayaporizer used in
gyove, wherein in (a), the mxture (Ma) additionally
conpri ses propane, wherein in (b), unreacted pro pene
IS separated fromthe m xture f(Ma by distillation to
QBP%ﬂeq:t ihie nessibigrtBat the nanorzenphthe |df§&""itl9§ colmnefsiage (x) is addi-
fioraie operteti by papessigaistegon baesg, fadexdmmpe,ad pyessure of about 1.5
W;h&lm%r(x) separating the propene fromthe m xture
? by distillation to obtain a mxture (Mx)
corrprl sing at |east 90 wt.-% of propene, and wherein
Abeording to a fusthes preferrad erabodimenis mikture (Modrisitesyeled hadifad back as
&éﬁhgﬁhéﬁrlatstﬂeﬁﬁﬁhtﬁﬁﬁ & Qé)%itﬂe@ﬁntd%@‘ﬂedsﬂ oﬁé of BSfeaBors used in

tion S

$tadt i) gy B iy a”éa%%? ofthg rEars 384 | t8b8 AR stage (@) or
i at |9a-°éf0élﬁé}f>l“]ﬁ lfqaewrszu&tqsi instage. )%fﬁrﬁi leashene af the rpaeters used
rrstdyey/(iif) bbstage (8). 10 Wt . -% of (Td) are used to operate
the vapori zer of the distillation colum used in stage
i{ Therefore the present invention also relates to

Stages(xy ef H@s@ﬁ?%d“‘é%‘éi% n@henly iprovidesnan; inryoygment regarding
bubat |ﬁ(eg|fat|()rT (d:)‘ thH evarale draces petr als@ aatidéat pebsipititytof abtovedng pro-

MRS Z&dgréS 8huriy s tof reyRelp %Pe@aé"étart%%atér_réﬁorqﬁ@epOX|da-

sedt o rate  at ast artl

iy o 68 %@%?P%v 3 erdfosvetetE Bl ot ey elafee afd simu-
taeagmslpaﬁmatarlalwaéamapbﬂ\emerajspeqcesa (c), and from l1to

20 wt.-%of (Td) are used to operate at | east

r
B3ekoden” of 250Gl ée%[g 5 fo Py 1693 bR st ool g s i
@tﬁgebagén bg heatedayith the Satioms sispam gblainedfrombiRissolusur e
steam havi ng, for exanple, a pressure of about 1.5
§ﬁ;[9e E@r hot water. According to a further preferred

nt, mxture (Mx) is recycled and fed back as
starting material streaminto stage (a), either into
Atcdreiag to theegredent imgentesc & omistures@@ticii) s shhtaiped froin sidge (c) compris-
Migad frohP55 R85 W -9, ahork PRSTEraBRErdth 65 |f&80 QACH QN dépB6lallyprefera-

ém £514 o G RGO B8y LRy 38l drratly rom
B A0 pE-%h B ey aref faﬁvw'f’frpms% a*ﬁ?%(vg) GRS ot age

(x) of the present invention not only provides an
Migture vidreii)t care father regntaéa terntaib dxyr@rbdacts oésultimg Gomr ahé or more

Qté@@@éﬁthb%ve?élﬁépo&ﬁiah@r@@bo@% Hiaving! Baningf pdifts MW@sri tASn water and
B(ABP%% h&hand e@[a‘?@ql foP Qu y Er%da(éjls bk 5I98I3éﬂe§ sBERBE t6r exam-

2 St %r Igeg)gjéa ?rﬁor pr&gp&glge Iomeérf:lgﬁ{]poap seﬁléc?g?s dioxolanes.

Em%@ep@ﬁuctwﬁmbetmmeq in (M'C'I'}d'ﬁ &P oyt 0h He do §F3 whee, pref-
erablyaid top0.65 @4.5% dnid aspeciathyapreferalily upds 0.1@net. & deised on the total

Wbigﬁﬁ@ﬁ (Miéh) iant Qefetring@d Stie SUIf odtl'ﬁat rebpettive Welghts bithaseSidw-boiling
bﬂ“ s can be heated with the bottons stream
tal ne fro

mthis colum. Stage (V)

Therefore, the present invention also relates to a process wherein prior to stage (d), at
least one of these low boiling compounds is separated from mixture (M-cii) to give a
mixture (M-y) which is then fed to stage (d).
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According to the present invention, a mxture (Mcii)
is obtained fromstage (c) conpris ing of fromb55 to

wW@2006077183 nore preferably fr%r'] 65 to 80 w . - %@ EP2006/050092

especially prefera bly from to 80 wt.-% of

met hanol, and of from15 to 45 w.-% nore preferably

iy gagedy) et Bashene, oprafembiy pee iditiligtiopr edlemalis yised l?refﬂﬁably this
e&uﬂhﬁ hab ofrom % to 4 0yaibRy prefdrabiy 6BfirdnVi5ad B ab@@spedidlip@referably of

t1@'t82§?ﬁ%ﬁéﬁbapé’ta Ppducts resulting fromone or nore

ages o overa epoxi dati on process, having
b0| I ing points |lower than water and | ower than
Med bistitation Ezlampl ie prefenably wpbrabed atraotbpqiressaresofdtahe hytal@bar, more

Eﬂé?é?aﬁ ¥ of ir8fn €A BLE m&%%&b%ﬂ}ty&%oﬂ{‘qﬂtml 2 bar. It was surprisingly

B Tal EhOSe S cisto oy 1oh pheabR i Bis Hath Ss o pbtaining a high
degree iof punity af thenbattomso$traam with Gegardito theg loyrhsilimgadeimpoupds, and
§|ﬁ1uﬂaﬂf§)u‘§fy usthgrBdieashsstialy! (rdptebpsérate! ﬁhe%pbﬁzé? of2he distillation

on the total weight of (Mcii) and
F%‘r"gproifgtaaggl)t he sum of the respective weights of

these | ow boiling conpounds. Therefore, the present
TRerefdré,ANe presentigvarition alsd rélafsd6 agsodde laeidesfribedrabove, wherein

ﬁrt(éﬂ fhel r%(turgt(l}lllc‘ﬂﬁ?&dlﬂﬁglly%?ﬁ\%%g at %‘Qspc%é éd?ﬁpo%ﬂ%%ﬂg% boiling

maﬂatm lpwes thap fegihandl apg qa«eaéféar( wter At '3 oige p(wureatsa'd proc-
essacammriseng preferably one distillation colum is used.

Ky ef §é€é?5t¥n thBiaP 128! maﬁgﬁauﬁa haliRgaddilfgHint BN than methanol

prefer refer

AR R MO Xﬂ%i@'o@‘f AR B i p e
col utv-y) soppesieg ﬁi@mylodp@ﬂatte% eftmethangh apd Fosuilto§5 wt.-% of wa-
frome} to 2 bar, nore preferably of froml to 1.5 bar,

P?éqr%te rf rt%'gﬁﬁaﬁ I tfri hoo é\/l g? d'\ g& Ee#Ya ﬂlstlll(%lon stage to

pr es@gta@ @ﬂmmres(l\ﬂﬁﬁg@nmnlsmeatfl@ast 86t o ﬁbmthﬂnghand up to 10
degr ae-%fof patertanhdd mixaere UILdiip oBmptisitpan least 90 g% of wiater,

ﬁ@w’h@?&rp lel\)a 5\rd) RNsedk bér@féeé}qéés% pH tal\daBbast one
z%s?e&?'tz? ‘ﬁ%ﬁdﬁ aE gﬁ%ﬁ‘?ﬁ@éﬁwﬁﬂ%ﬁ& Rodst ovﬂgf e o

{9 @8@f)- i nvention also relates to a process as
descri bed above, wherein in (c), the mxture (Mcii)

Alstrdingipalthey p%amfnmu@t dien trovm@, 60pioesEyd abaydseibét above,
Q/ﬂ{eﬂe'irpﬂ %Wéé‘wf% ﬁﬁ aFéqagb 9(5 é?qgaét%\gﬂrallytr porizer

%ﬁﬁpﬁ fm hio 20 W88l (et bsast tarﬂ?er?i@?ﬁpg sty pyaporizer

Beadip (Phftem 1 tead0 wkia h0Id) @R U$Qsi/¢@ropﬁr?éﬁ ab\lﬁaétrpaﬂlé&lma vaporizer
e imi(ogy amafrémiSctioi6D vty %dof{Td) dretuised ta apesdte at least partially a vapor-

Fexbssaan (Y y) conprising from40 to 80 wt. - % of
nmet hanol and from 10 to 55 vvt -%of wa ter; (d)

RS el o 383 b, 3 Foff tisfaratly o S B 40 W% of (1
@@rﬂﬁeFH‘P ﬁ@erﬁfe atdeast pBB'aU\X a V@P@’erﬁﬂ?%'ﬁdy) gﬁﬂewlﬁrﬁe@@bly only

(Wid) isYased tovapenate thadraporimer isecein(Wt di i ) conpri sing at
| east 90 wt.-% of water, and wherein the vapor top

éo‘?@iﬂ% td %stfll%umdpré@rrg@%%m%né ls? "f'rg%tu%ai)l\ﬁ yﬂsl dbtéthed as bot-
BT STPHES 9S8-Ben G -%: ADiR, PRIrably doss than 3105 wt.-%

and especially preferably less than 0.04 wt.-% of the Iow b0|I|ng compounds based on
the total weight of (M-cii) and referring to the sum of the respective weights of these
low-boiling compounds.

Thus, using only (Td) to operate the distillation column, it is possible to decrease the
amount of low-boiling compounds for at least 50 %, preferably more than 50 %. Using
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(© and (y). Accordingly, the present invention also
provi des a process as described above, wherein fromb5

WO 200607183 - % of (Td) are used 40 operate at | eBSI/EP2006/050092

partially a vaporizer used in (a), froml to 20 w.-%

of (Td) are used to operate at |east partially a

v gdditional extesaali energy) soureerihe inventve wrocess dierefpeg allgws for pre-
vardinlg ttiee sefdew-dbiing topagridsfeont eaddeding unapsirabieconesettations in the
friethandNdop.r om 5 to 60 wt.-%of (Td) are used to

operate at |east partially a vapor izer used in (y).

More preferably, from15 to -% still nore

ineressapl: it feashenmfaed sitgamy fed%‘tefat deﬂi’} opg gisfjiatignaglumn used in
stpge §t) eaabe lheated vithrthée abttoms stvegmo bbtased doeadthisncolymn.

Especial |y preferably, only (Td) is used to operate

r|z . used i.n . cor di sti
et st oF Lns: BESemotaion: T 9, adliangny KRS that the top stream
obtaied é@namebdntlllamc@mme@ﬁs@gmﬁy)l aanrlie advastaghausly emeloyed for
Yherafifig Epfe%sip()ﬁé of &t MistilR%ion BRI |ﬂ5théﬁovef’éllaé&mdatlon process.

ERFsRrath, e lBohlath oiatel AR o dubingn Gffing d1¥ige 0 s om-
lel%d for operating-atdeast @getd@tlllat@nww ugefldn ﬁ@gﬁéét ive
wei ghts of these |ow boiling conpounds. Thus, using

?Hér)éfob% d(h? Eg)%(f%ﬂ? rn@IaﬁtlotnhQs&l 'réétje% lt@% p?}gcés%l rdlﬂgt toI the invention,

ase the

WB%HUH@?’??JY f’é’f“ 1da 80 ‘BtU‘V%m?IPeqféﬂeé%HW’%‘rko g’rﬁ?\"‘@ /0 and still
friord prefierably efchon 116040 wki% rafidhe &pestggans obtaired frdme the distillation

béer%Hto'f ¥RgR (P RS Bsdd'Rf GJePat6 tid VadirizErdr 1R St 1684 0B Yistillation col-

g ow, Rol'l 1 ng conpounds from exceedi ng undesirable
H'?)’H(? §298{%ons in the methanol loop. If necessary, at
| east one feed streamfed into at |east one

gtagkiz) ati on col um used in stage (y) can be heated
wth the bottons stream obtained fromthis colum. In

the context of the present invention, it was _

Aaearding %angﬁher&m@oeﬁmaﬁt qf ke pegsent ipemrBLha by eiodyctmentioned
aibsedivBith Irésuliti fedi aPleldMmode sthg@eof the ®evalbépoxidation process and
@ﬂ‘éﬂ%@? Sﬁ'ﬁﬁé{ ffoiﬁ ﬁé{retﬂaﬁ Wate‘?%ﬁ& fl’évbé}QﬁfiH m'egr%ﬁ | ﬂﬂ%x%ple alde-

ums, 1 n vera

ydgsesuch apsior ;ﬂxéﬁ‘elealﬂcﬁta'qql%d% Gpder rPé%‘?f?'gﬂi@%hYH@d Of Par com-
pounddi suchl asitdiaxolanes,uwhicbf byspgect§ ygani be enonfairegeth {M+cii) in an

amBhRidNg 8.3 %3% fér&Bl?hb kd BUBUR. %OlaﬁHrBs;}é%Faﬂy bftferably up to

PaPdiet. pased %‘ et B (S0 enrefeningchfig fum of the respec-

mewelghtsmfélnqaedow;boﬂlngmpmpounc&;)can be%f-pmat@ ipracstege (@) ywhich is

pérfdrmtd after §i8gaMd)- %o and still nore preferably from 15
to 40 wt. %o? the top stream obtained fromthe

distillation colum of stage (y) are used to operate
Therefpsg dhe Pegsept 'Wﬁféloata|$%@ﬁte% Hea greaess ageqrding de jong iph above-
MientidriegeeribgdimShtsg@hém)n MCERrthe myxtume eetihadditionally comprises at

%@P&ié@?ﬁ ha tHaGi p aﬁ&ﬁlﬂ'@ tfeﬁ%ﬁr%ttur@ nowérhtﬁarp%ema‘ﬁgpgﬁoslower than

nment 1 oned a ove Fom one or nore stag

whter ga giyen aqus‘é’ﬁoiﬁ“?!iaquSFﬁ PRBRIESY and whi ch have
@i | segarptingninethiaceleiront Hizen misdurer (Maaii) ih abviast been distillation stage to

met hgp@in a Eﬁitun%wmub Eoﬁ\bﬂé?ﬁ@’ Qﬁéa&%ﬁu@% of méth‘éﬁ@ln’ﬁb f 10 wt.-%

acet a# \(/jvgth¥and %nd/tcfeaslg 8 Icgrrr]frf}l)uncj1 Mawr\g a bo?ng ?emperature lower than
methanol and lower than water, and a mixture (M-dii) comprising at least 90 wt.-
% of water,

(z) separating the compound having a boiling point lower than methanol and lower
than water from the mixture (M-di) by distillation to obtain a mixture (M-z) com-
prising from 85 to 99.5 wt.-% of methanol and from 0.5 to 10 wt.-% of water;
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pounds such as di oxol anes, whi ch by-products can be
contained in (Mcii) in an anount of up to 0.3 wt.-%

wee@berakly up to 0.15 wt.-% agyd especial |y pre¢EERIN§050092

up to 0.12 wt.-% based on the total weight of (Mcii)
and referring to the sumof the respec tive weights of

andwhereltheoRPPHGP SRABUIRELS used toeperas-ataeasy parially at least one

sdpugiger dedvih bt RabtSorieedistilatigicalimhe lused ot 1€4bt one of stages (a), (b),
@gmg re, the present invention also relates to a
oce

according to one of abovenenti oned
enbodi nents, wherein in (c), the mxture (Mcii)

Adth stage#d), yeferenge isseadeato the patagoaph atwvp mescribivay stage &) and its
prefdricdilerhSetnaERE UHSnd:é)\énget(Hﬁl% thaihp barfigd cuPUSihg tW&three or
WRkE ol an@ %{{g %r@?lf/utf) |ﬁ’9ﬁ r?rg Hly5 bﬂ c()mentlonal

ara
aliBh W16 Spf o4 Padngirval @W%%t 2 SsPRFly, Pret Doy oo
presere distigliansusing ene peryen QJ'@' aplumm, (K1) ged RES dividingywalh column
(?)vas deecobediedreinabov. t he at | east one conpound having
a boiling tenperature |ower than nethanol and |ower

\Q’B&fjl ||a§tg 3(55‘ léngrnchg !tv)/oB ur’esdlgmaf% 8655 conven-
g%ﬁ‘ms o GPWE“?’H E%ﬂﬁﬁﬁm wa(ﬂg?'uam kel e W%Eﬂﬁne%anol s

SRRasated |erFﬂ the aninguise: (M-gil) (tvoliajn & ynigure: (M-dij eoroprisirg at least 85 wt.-
&(kxbfanethmoh ugt tor® Wiz of veater and thie raf) IfastooneBéonpou@@ having a boiling
‘Vat@fe I6RENRBRImetRghdl BAMdWE? thah Wakeland % @ixtua{(RILdii) compris-
LE YX%%%E 9{) te%s f‘Wag% f'iﬁotle %*trfeﬁﬁ\r?r@%z)ondténéb‘ag&‘mtz(gp and the mix-
éagp o o AP 57 BB 0 S o ot
tg)m;s siream gg@s(K@épnd (the mixtere Ghdiii) is)obtaiged fomy; thg sidedgfftake from
(l@‘)eﬂumtoe steama(dd) isousedeaspdasarbepabavepard thescondensade of (Td) re-
R farcbxaripib, iffof 184t I0hE &f HEDRHoFRIS Bs dasifbRd Hekd@i8sbove and

ﬁgr%eln'uﬁdé}r §£|8rd%%¥ s%‘?é ﬁlgmﬁ‘\ tthl=!3a‘t kst WR? PﬁbS&nd’EaﬂPj 8 boiling

i e %ﬂ%F W@B?’lﬂ‘i‘n""%ﬁ’l F el iptgiace (2) o obiain a
enixpirg; (Vg2 s Pom%ﬁiﬁeqmmpﬂﬁ'ﬂgém bdp199-pwet%rafpnsthanol and
femtOb for s wtH%e ofvater.| | at i on usi ng one conventi onal
colum (K1) and one dividing-wall colum (K2) as

‘ﬁﬁec‘ ﬁﬁ*t@%%m@f) %'b%%vfﬁ)m Tﬂwﬁottogf lﬁ'\l'n]\ iki oﬁ{pﬂggs 4téast 90 wt.-

per

t
ol aten, More,pretarably A lasth it A Ghvates 'ﬁ?ﬁ?ea'a oRlaratly atleast
T o e BTl s T D! sk i, & pra metha:
holmontehtoifess thae I Ppins,i myret prefelebly of lessntihan Udrppng. Mddiitionally to wa-

£ NM-UiH) 438 cdimpritatert@ih Bitprod Jetdfestiting Mde ondlBr idrel Stages of the
g%(?r?lf/oe Bxﬁ‘?ﬂo‘ﬁr %r%egsst @aﬁfplé eﬂ)?tsueﬂeofﬂﬁa@éfg r@@é}ceg é\'npounds

G LA e o (iFaPite seniggd i dBK lsgAn amount
W‘tUFl“%‘bWt v@tpé‘ﬁfebeWéJR"Qé‘g’tTeam (Td) is obtained from
(K1), and the mx ture (Mdi) is obtained as top

Atrh&tﬁﬁféf Modﬁl (tﬁﬁén frbhﬁ‘th@ gitisloftakdtdllithe div&fduﬁglwgn r&amna}s(m) com-
Y

gr?{easl ér%e rom %tp?rgk tt)‘[:'e B g? at{%ésq 15 \)/t b8 of glycol

§Wﬁ@aﬁﬁd(eﬁﬁ’?c'?@ M§@dat2i)§ aHé@%traob’étd%a?f etherst ﬁﬁ" more preferably,

(AMii@e nastbanetharol dpntieat sfndt infge thaor 5 at.a%p hre preferably less than 2

tm%eprQFe déb*venaf L el P wh S 3RG C5 MIyR)?éfELa'BRhgé’sethan 2 wt.-

herel nun condensat e con al ni
°east one conpound haV| ng a boiling

According to a still further preferred embodiment, mixture (M-di) obtained as top stream
from (K2) is additionally fed into stage (z).
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tenperature | ower than nmethanol and | ower than water,
is fed into stage (z) to obtain a mxture (Mz) as

WhoisormEsst ream conprising frojy 85 to 99.5 wt . POI/BP2006/050092

nmet hanol and from0.5 to 10 w.-% of water. The

m xture (Mdii) obtained fromthe bottom of colum
Arcording rie 6 Bitsernempedien part of spigpredd-€li) obtgjped as top stream
fromf(K2 piblfgd ad reflea it the Topndf. cotanarf (Kt er and especial |y
preferably at least 97 w.-%of water. Preferably

% %lhg té 3 f@rﬁ?é?%‘ﬂbﬁwrﬁerftr?eﬁar‘% fﬁgté&ﬂaé’l#saté 0 TFUS fE?%s Feflux to

E‘%t ess’ ppm nore pr
PRELC ppm Additionally to wa ter, (Mdii)

can conprl se certain by-products resulting fromone or
Accaeding dg esfucthett Embodiseat, la pard of deittuen (NHd)ostained as top stream

Eéﬁﬂ"(kh?éncﬂ Qrpa?’tuéfhth@)éoﬁdé?@bliét& (@Hpard 168 As reMIPRURE Iop of column
@yﬁ as propyl ene glycols. These by-products can be
ta

ined in (Mdii) in an anount of up to 4 w.-%
greferably up to 3 W.-% A mxture él\/l-dlll) t aken
tegm (Ehis pretesakly caried oyt using enevdiglillagomepiumachaying. fergxample,

6 2001 492 preférablg &din 4.6 30 andespeciillly priferabliydiom 10y 25 theoretical

gése rﬁ%’ll&tléﬁ |s|c%?rft={§j| dut at‘fwa pre/f’eﬁ'gg%wsge /&tf&“?ﬁ% t@@%ar more pref-

%'iaﬁlé’rf@m ét PI 115 bayrand p&??@'?%)bf’?/“ T a2 Pay "'h‘%{%s %J’H%?'Pﬂihfﬂ”“d that
chmismgta distilkation tap pressura db this rarige atiows for efftainaigl a/ high siegree of

&P of that bo‘ttcf‘?ns@rreﬁnﬂhﬁ'f Fﬂgﬁm % tﬂ@‘iovﬁgblﬁn B&ﬂg@uﬁﬂ% and simultane-
sa\%{f% e gt festipdtialy (1RY id pesrae: P aPPatFes b 1 sistlption column of

siege (B)e (M di) obtained as top streamfrom (K2) is
addltlonally fed into stage (z).According to a further

r t e
BRRIaRIY, e B (Mol M pidldde 2 fobed gsfé’esgf’ﬁ?ﬁq above,
VRaein Eemap A Y Wtoe0f (1A} AES “% 0‘?9?(5 @e atde iy @naporizer
geatdior(@hfromot to 2Q1vt.1% of Eldl) ase uesd toopecate hélea@tmaﬁlﬁally a vaporizer
asddinTib), kdm) 1 to 2T &0 rWioh (Td) areuded toluperateaprastprtiallft a vaporizer

Qﬁé in@¢), Bhdirékh toBodit)- % &t Fhy G L3&d Eootﬁ’pe?été%@f@agf ;%Hlally a vapor-
se%r]l?(()i:j part of the condensate of (Td) are

the top of colum (K1). Stage (z) is
preferably carried out using one distillation colum
Marte prgferaly, feorariplte S0fwtobh, 2tilt more prefarabply frai 90 for 40rws-% of (Td)
b BRdan dperafeatileast papialty @vapbrizet used ih(z). Espgecially preferably, only
T X Reddd bperafOihe va?bn?ek Ls&fih@p). i s carried out at a

preferred pressure of from1l to 2 bar, nore pref
erably from1 to 1.5 bar and especi aII fromlto 1.2

Asgording to,acstdl J\"'ﬂ?qrs‘?rﬁf&fr?d enhedinents a (’:"H’G;H"sq %zbls obtained as bot-
thimst stream icomprisipg fessstbamn @.a8x wt. s moem geeferablygiesst than 0.05 wt.-%
ahd espucizly preferablydesy than 0f04pautt-R4 of thé Idwaboilieg tamBounds, based on
fHe" 8 AIMWiIdh of BARTiPadd® rdférfing WVIHROE G I 5 FaY Hg:lﬂ/% 'wéliils of these
%Wll %ﬁngo%@aé% ﬁ-ﬁ.l'zrl@? g@l )t)%g%hng ét I@% t§ﬁ I/ 3fq'netpanol and up

i (o Pt Wales PP AEPpTADh AL st B0 - Tarf EPRLP! AN P Lo 10 wt.-%
pfr waﬁeGlenso'@ preferaldy ahieage8e Mrtb"édofanethenol\m@lrlm to brvandsof water,
inords PreférablyoatledsT 95 vatr-% ofsdthnolagrer @b & 4twtl-%asft water and espe-
GQW refdriblIf aVRB I 727( -24' € HeinBndidind Jp 8" vit. 0 oPfatét. Acrding to
§ glq &re?errléa%gnt}o% n?@n?r(ﬂ S) @otmﬂr%%§ ‘es@ ?ﬁér{ ?;‘M Yo, Bf water such as,
0

r example from 1 to 2 wt.-% of water.

Mixture (M-z) is most preferably fed back as solvent into stage (a).

Thus, by using only (Td) to operate the distillation column of stage (z), it is possible to
decrease the amount of low-boiling compounds for at least 50 %, preferably more than
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used in (b), from1l to 50 wt.-%of (Td) are used to
operate at |east partially a vaporizer used in (c),

waneerss 5 to 60 wt.-% of (Tdyg are used to OPRCEER2086/050092

| east partially a vaporizer used in (z). Mre

referably, from15 to 50 wt.-% still nore preferably
g(p & Ysing RO @gdmpnal%xtﬁmqlmprgyr uiese dhe hveptdveirecess therefore al-
loeasfor preventing| these lowpmilingesompoedds frofzgxceédipg anddsinable concen-
PaRIRiRtNeYmetA8hdl Idopd) 1s used to operate the vaporizer

used in (z). According to a still further preferred

enbodi nent, a m xture (t i s obtained as bot tons
gtryegw%@b}qag AL fe@g§ rleﬁg'hfeg inte afifeast gne gistilation oolumn used in
siagé &)zhah pelheatedivithrth® boforms stréana nbtasned dronathisycolumn.
preferably less than 0.04 wt.-%of the |owboiling

0 unds, b sed on the total
&7 BiRsPRgh DR e'sd drmprisenen PaUBtEN Bovad ph A vEh & stage ()i
péréarmet] prioblo| stageqdb:@mq)@mmuaneduamaﬁage (ZMSZr)erbunpd afterstage (d).
at least 85 wt.-% of nmethanol and up to 10 w. - % of

tgr nore preferably at |east 90 wt.-% of nethanol

to 10 wt.-%of water, nore preferably at | east

95 wt.-% of nethanol and up to 5 wt.-%of water, nore
Acedréing lid ¥tagle (Hp asmix@Ue \W-diiYisodbtambd preferadlycconsiprisingZat least 90

W% G téﬁ%ﬁfe ﬁ@%rﬁggt leh&t dsywi! r/?BPg;EP )éné‘bsﬂ)&?a“ﬂ& preferably at
Ptofer

%ﬁt f? I\I\ﬁg t II\% n é sesgn emgf {'net L )I €. it has
P%‘é’é‘t?’léé’ lesh 4R Rp %06? PW&?’@PY%&‘FSEK@“ Add't'ona"y
momtpr, ¢éM-dii) oan ¢omprise wtaxr%seprodmte resumnmfmneoroewzmotesstages of
fl‘iésdverwl@fpbls(ﬂbho’n prodedin Cikamples dbvstich byirodusdtsig® dlydol compounds
o ﬁo?ﬁéﬁ@@y&% oS by pRER! B el GRYEIFLD (WA n amoun
§P /Sc?vﬁga f "}Pgtoc?’o\ﬁ‘g inds for at |east 50 %
preferabl y nore than50 % Using no additional external
Bnendgy tossapacate at heast one of these lyoolssieor ntixtafeo(\d-da), itl veass surpris-

fn@fy fQﬁﬁ‘d’ it b Wé Bﬁ%%@n bRyteBeid éd‘tgbl’écfmm ddePMost preferably as

bl
PabH 4 Pﬁgv%@aioiér OB R o g 5o oo e
f@rmeé asing ahleast ;arlilally the mathaoolstganyd edtoprihg stseam (Td). can
be heated with the bottons stream obtained fromthis

?ﬁ%rﬂ@?e t-tq? %rgge?ﬁ? g{\%nflc{}lvgl V\ﬁ r&ﬁte@ltgoa ér%g%gé) 3§ ﬁe@cglb]ed abO\ée addi-

b?ﬂadiYCP'BP'é?c"é@e (d) and si mul taneously a stage (z) is

@ fevapardtif thermisturg@-6i) . St age (e) According to

stage (d), a mxture (Mdii) is obtained preferably
conprising at least 90 wt.-% of water, referably
'E‘e’P@é%tthgé”ﬁie"t dpvention Alse r&l?aesegopéoqraws? ?ﬂ‘@P@P%F‘}/’“P”S'"Q a
stagé ¢els whareimfror?s ¢d 60attete offTe) arcabsed (O\dmkiratp atdeast partially a

ERRkd @ddin (&) eﬁorﬂf1 SBIONRN9), of fTd§ ard tscdas ofB Fali@QlQEast partially a

?gpg)fﬁlggrtlﬁ%{qlm dfr? ﬂtgﬁq({j\ﬁt[m"o &E{Tgi grre?‘ﬁ?e(rqa{?)"%%@&? ateleast partially a
vapgpizersuseddn {qli andofyop ot aft wt. 1% ofi (Td) rage sethicoorerate at least par-
fialy& ﬁpag@é‘f@gdm@z)overal | epoxidation process.

Exanpl es for such by-products are gl ycol corrpounds

such as propyl ene glalcol S. These by-products can
etlhmarep@ferably.\MQitoi 40 wh-%arespesiahi Pieferally fremu1io 35/uvt -% of (Td)
areafsed abbpyerdte dtdeast vhe vaporizer Wwede stage $&par at e at

| east one of these glycols frommxture (Mdii), it

was sur
Thus, yet gnother instrument is provided to still further improve the energy balance of

the overall epoxidation process and simultaneously to recover a product of value, i.e.
propylene glycol which can be separated having a degree of purity of preferably at
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ingly found that a vaporization process is suitable
for this purpose, nost preferably as part of a

waele@bioh1183 i on process. In thisgontext, it wasPEDEPZNG/050092

t hat vaporization can be perfornmed using at | east
artially the nethanol steam i.e. top the stream
@1@)80 whep énd agvateneonternt o preferably mot merexthas & wi. p.cyoreprefera-
Bly PoDBRsSthan 40as % arleeslill afsre @refér@Bly riot moed thyn Gampe4. si ng
(e) evaporating the m xture (Mdii). Therefore, the
Er esent invention also relates to a process .
ducesssnnl @ Jeedopirans ifery indo < digtliatiay column wsed in slzgs (ghcan be
béated witBdhaf bdttbd)s sircamusttainédfropdhiateluain. | east
partially a vaporizer used in (a), froml to 20 w.-%

B 7ol 5 Bt BB oy, e v
sR@idatign prraess alsatencempassesr tn additipndo.fag beataxchargess psed to at
least paitidlly ftra@ el tHeohdzl cohitainke o (Td) €9 thar evapeetbre @sed in the distilla-

G fbiing b 5855 o, o o, (AN by X8rgh ik sorves s
ﬁP@?@'é\‘BPﬂP’ﬁCP%'PﬂeI@’tt%é aeeralf Progessy .(Td) are used to
operate at | east one vaporizer used in stage (e).

BHO¥Se thEhumBer AR vhARSIY BoRMHiities JPiR¥iodRE the eheldy balance of the
furtlrer |.c%.r ove thebenerr@){ bal gnce, of tr over al'l for -
YR BRINGHOP PHICESS A MY Hﬁ%f‘legl?é‘Bb%ﬁ%? { )raéﬁl?\? potyce for ope

plingdespedivewapaezers ire distilfatipy |coluenng, jtowds foeind hatethistat least one
S6REdRl ReatEXeharhe sER8s aS aAfiddd! instvinteht & @hRivaalt of (Td) if, at a

t .80, . W .-%a a ter. con f er
Gilep BBins, P ot i s BREEed RHEEE (&) B HEPRRS of B overal
process radires. iln thinerse, purprus(dd) is fedintorthiecatdeast oge gpntrojheat ex-
thangecksemarhiich ametafokdtrcaantdnask obtdine@whichtis tdegtled mto stage (a)
gg%gﬂg&tused in stage (e) can be heated with the

oftons stream obtained fromthis columm. According to
a still further preferred enbodi nent of the present
Terefore,dhe ptdsentdmeendibh atsp@rovddds @ pracess es destribed above, addition-
BCRRMARTE St Idat SlbdnBMndeR okdifanigat exchangers used
to at leaSt partially transfer the heat contained in
(Td) to the evaporators used in the distillation
Aotaiding tale prafenrdiembedimenta fromebiorS0omie-Y%aolliTd), onere  preferably from
2%6 honaey, smiraaseesieiahy prefé@blyfRdm Baataoamchapoad) bR used at

i I r Q,t var
S8SP P B8RRI % 8 SR sl BEneRlob S treretore o
eRerate saikaideasy ane eentpal healexchanges usefl intee pECASH 0|

vapor (Td) as heat source for operating respective

KERRGnG & 2 prefofibtbinkiyfilrif, iERSnt ihjerd, hG WihicFbapor (ra)
u$Pd ignperata dhe vaRarizers of the, giplialign colymnsTag dpgcribgd agove, is sub-
sequentyp @-nsed, mptionatly after eolle€ting asd/or stddng casi sohshagestage (a) of
(I"Qi)prbilé%g. Alﬂfr&élﬁﬁ%g:orq%jd&ibﬁ%l@/}/g%&!w Ete g:%t@@ gﬁi‘ttléal?éggh% ?tgr‘hheek Brocess.
s oreferstin it e focigt b te sl BROXCR I AResss dpysliproving the
erargy dalehcaivhtne averallhproeesscangcsimdltaneoysly tthey aterhal halance of the
6@ryiepdlancEher ef ore, the present invention al so

provi des a process as descri bed above, addition ally
conprising at | east one control heat exchanger. _

Asesding g Yebarotheregrabodimertigfahe mesfient fvemon, the ingentive process
edmprisesfstill Zdpthentorgrophedtasxahanger wdith can act as counterpart of above-

described control heat exchanger (fly wheel exchanger). This additional heat ex-
changer can serve as a source of methanol steam in case at a given point in time,
there is not enough (Td) produced in stage (d) to meet the needs of the overall proc-
ess. In this case, fresh methanol and/or methanol condensate obtained from (Td) after
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2to 40 w. -%of (Td) and especially preferably from
3to 30 wt.-%of (Td) are used at |east partially as

wo emwd/ostiseam of at | east one trol heat excheeyEP20861050092

therefore to operate said at least one control heat
exchanger used in the process. According to a
hadng: perved @gtheat aeuTee iF theprrogesss epiionaly eeliactas andhgtored, can be

fedt toahiel adaipnsl ¢oriol Hegtderichamyis viticte infithatfiP @tdarne lsSprofluced. As

ﬁgﬁ §Hu <fe' H ﬁ'ﬁé Qﬁlcaﬁﬁaﬁj %ﬁﬂolﬁaﬁ%ﬁ?ﬁ%ﬁggl?at}ﬂv&ltablﬁ %l“égm can be

ctin
5?% M?@t pr&?rgeeuwmerﬁwam age (a) of the process.
Alternatively or additionally, it can be used in at

J'I'f‘?@néfor@ gﬁe Bﬁshﬂtﬁﬁvé?ftleﬁ%%% reMEécstto %rneéd%&ﬁ'lg idh p l‘obeéss%ompnsmg two

I nventive e
P angett o 5 S BRHAHE ASAR G he Bpads o1 ihe gbidation proc-
estiregarding methansl stearh@srheatsourte falopacating the digtillatien gblumns as
badcabe@abdyecor di ng to yet anot her enbodi nent of the
present invention, the inventive process conprises
still another control heat exchanger which can act as
&b by ippeMiding fwa eRiiieTeart £PHEQ) healgxchangasstthe ReasgRlgayention pro-
(itity a\ilagidle igxEIAGE a6 eet, Tatiahy afildint poitan tileathecactual needs of the

g?&%@&%ﬁ%ﬁ@ﬁ&%%&% dhnt Ae'hédt sS{JrcHEt hanol steamin

ase at ol n here i s not enough
(Td) produced in stage (d) to neet the needs of the
As alreddy qesoibearsahoventhe Ipresenhibeentionedso previdesialpraoeds wherein the

fBebnR e dsP BAE BRBiRioR UoRInE dsdd Athded (Af (tb?r(tlf“‘énﬁg(d) optionally

315 AL R B o s L6 O A, RS g Belnsiort e of s -
tiation gbluhmmaMosipriefenaly, altirast one distilatipn colopm used in stages (a) and

Eig A iheeRst wilts tHeebttofstie@fh &ffthik Ristlladdicbivatial control

at exchanger, each suitable streamcan be used. Mbst
referred is water steam Therefore, the present

madditiqrote thesheatdntggeation dnawverpaéaﬁsa%&scﬂbe Abeues 4e. the inventive
prRBPss ericdmpassing aaeffectivb aisg of theaniéthatpl atadd(Tal), &yptiendlly together

\f/vﬂl'i aﬁga%bt% l{sﬁ%f r&?ﬁ&ﬁ bBliofB %HSQI% 'fdjrur CE"E} f¥ef ‘“strﬁérﬁ? it was found

In
E'ﬁ top Qﬁ'g'lal"&’P%??Sc%mﬁﬁsfuﬁﬁe’dé'%PY%’eay a‘%ﬁ’&?'@c OPHG%“S%S“ stages
phereirdiopgtieams obtainex ftamtspecific coluimneare eandensee irs motenthan one

BLEEE Mosk PNFSHRbIQ Th Mot d{é\i}es a flexible instrument to
neet, at any given point in time, the actual needs of

the process regarding methanol steam as heat source.
Reereforaaifte presentiineentiablsn pravidesr 2 psegess racsandingntoabey one of

AVl estioned ' MIRRIIMERS  Whérelnthef ©p bttbmAbblafm@at frati &t least one

glaﬁﬂa't élli ?I)Ig |“|%811 ﬁ'{@g&%ﬁ %) (QE ng@s ;Ft%)n?la\; glidl |<()§Qlly§ ?Heast one
ﬁfnﬁiaQ%% (x)i @) ﬁ@@t(é)d isyEenflenged Boiwntages. é’ﬂ?ﬂr@f‘ in fhesfigh stage, the
tordeatérds coslbd with mthavrngfaemmbt températue@sf framel5 to 40 °C and in

ﬁ'l %écéh@% ﬁ%@ ﬁ%l Jéﬁﬁeom s 'rcg%l%ti g\?tﬁ%#t@) gé\ﬁﬁjq %ﬁ)lnlétstemperature of
SR 20 5. A1 17 Ii5t FHRPHBMS 1 {0 Bt L8R n he Sacond stage i

Iompr thaartiee intet mbzmmraﬂueejofatbemtenused intthe firshstagel ve

process enconpassi ng an effective use of the nethanol

e t'onII together with an effective use
BioSE Bleratry.c BB ifEstasd ehfEneaon Butnhige A o T BEeAIRS obtained
fremthg colamngl userhin stagssdb)earmm) process can be further
i mproved by specific condensation stages wherein top

THESRIE BRI AE0eH Ao RS Bhotided! 4 BRSceRE SR8RAR & tny one of
above-mentloned embodlments wherein in (c), the olefin oxide is separated in two
distillation columns, and wherein from 0 to 20 wt.-% of (Td) is used to at least partially
operate a vaporizer of the first distillation column from which a mixture comprising at
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stages, nost preferably in tw stages. Therefore, the
present invention also provides a process according to

waeyeormasdf above-nentioned enfgodi ments, wher ePCIT/EPE06/050092

top stream obtai ned fromat |east one distillation
colum used in stages (a), (b), and (c), optionall
least 98 Wb plolefin exide is aiRgtk Saif rglxtageeaelwwtroqwedan the second
dislillatios celam@e asd flomm {o/80 wt. 39 ©F (TaMaes asatl foratidmt partially operate

QR/?EQ'%& %? tﬁéo%@c% S st.létio%ogié@rﬁn W;?hhal@@heén a@ﬁ'ri E)%d@'%tream com-
REsiRhat §?%t 8 wheo elafin exider’s pRtaingd) gaid @lefif axidedstream comprising
hlaleaslgggla wtnP/«ebIef i rogicle atbaimge corﬁde‘nsednlrs two sige§, whdreineinnthe first

e, the %Snde%g&eé %BHIBS vﬁtfh ,-'j; arHﬁf‘éfJI térﬂp%r*éﬁﬁé %Ff?&?l [15t0 40
§§e’p'F

Léggg |rh?rteh§ i:issgagoet hbeeco glPatW' w?tﬁr bavmg an |nlet tem-
pevatuse abisoro Sride0s’&: wdereins thegplet @mnecatuﬂe@fttr@weter eserkin the sec-
ed &b?@% I6WeMthh thebiRletHBRHerRer@ df thesadeasddin tid kst stage.
Therefore, the present invention also provides a
Ewbcess according to any one of above-nenti oned

edellewing prefaeed procepsescof, the Reesgnkbinvention; afe listed resulting from

thepfan@iiegl etho‘dmerﬁh $tto 122ah¢lading ehe BAbInatiths df@h€denembodiments
;gg;g,,g,lﬂf,gwgg wt.-% of (Td) is used to at |east

operate a vaporizer of the first
distillation colum fromwhich a m xture conpri sing
4t | eAgiro@Ss\for. théepbdxiddtiohiof anplefie composibhgi ned, sai d

m Xt e *?é‘édﬁﬁg Y HIeAl GAA h'y%@eﬁ B@roi%% %éjbl%kérlléea&f' rﬁélhanol as

col um,

Td
Coast asOVE| 1§ Sbbarhg raaiap Slaees o GRtay A mURiig (ie) Somerising
di sti || avlefin exidejrunréactad elefie.hmathaobleéindh watdrdwheteine datween at

com pri sigygt fo leBatfdn SWeyed, Wefin Hkigd Rf departedisy distillation;

bt d I t
0. 5% - sopgrthdyFsdad o*sﬁﬁﬁr?”tﬁ%ﬁ* AOHIME) DSl GFR ovtain
wher ei n imixturee(M Pr)@n‘@f'ﬁ'ge at feqst é@m@ tsafolefig ando éuxture (M-bii)
W th wat ebmpesing ehetivanol) welterta@ae featUT &t.o% of olefim dkidé;o0

40 Cgnd sb{)‘?]rhhﬁ%ﬁlﬁﬁu‘? %Qld?tfﬂgﬁ'thé R%d&r%rkﬂ/%‘ig% fa't ?ea%EBh@@ustullatuon

w th t em per at

20 C, whéF"@ierﬁO PFI in & mixtured M@} canperising atdeast Ra wd % g gigfin oxide
i n the saodamiixsire(M-ciijscomprisingtwader andeatiledsed5 wt.-% of methanol;

t errpgd)at ‘éé&arﬁﬁndF 'Pr?etN@Fo?rfrons% h{kt&r’éeg\ﬁ fiySih &t I%Q@t ohd! distillation

ol n e erre SSesS 0O o
vent i oftaapdo dPlaag Pt (W) EroAmRingcated SRt % of methanol
enbodi mednd up todl 028t. 1% of wetenganche mydnts Mﬂu)mq,nmrsmg at least 90

these eni@diretateras explicitly given: 1. A process

IS;CWH (TP BaBE LS atnﬂ?gaaaofbgé %qcf}gagé(tﬁé%q di@)istiation column

presd 'nc(fi) ﬁ@ldhéaﬁet topstreamy/d, ﬁ CanPréﬁ'ng atdeast Brovt.-% methanol, is
I eac usedtosdpegsts at lRashyp=riiallyat ast omeevdpdrizgr usedli aiSleast one distil-

ol ef jhoR Xbifm dé%&‘ﬁ?ﬁtgggit%'{\%'\' ?tgg%%efa@ﬁ(ﬂg%fgﬁ@ﬁ vater,

wher el n between at , olefin
oxide is separated by distillation; (b) separating
Anr edbe pooebe hcoording o embodimentil ewlfdvein)frdmy 5 to 60 wt.-% of (Td) are

Idlezg usedtd Q;Bbrbt% é%h%&éé Ia?aam/ )ét\iérp%rliéw}%bb |ﬁ@%§Pfrb§1' 1% 26 wt.-% of
o FTeDiars v Ieoamsiratsaifesst aailly 3 vBadiey uged Inopand from 1 to
ol ef B@ wbx%dé (TqQ)a@re gsqshhoameraje et leastrpadiallyie@ vaporiver heed in (c).

m xture (Mbii) in at |east one distillation stage to

th aLI'H %r&],eég g&gor&i% % )em%%ﬂpﬂn%iwg/hg};eirt %%Sélef?ngisvﬁroﬁeo{?e and the

of ole _
olefln OXIde is propylene oxide.
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and a mxture (Mcii) conprising water and at |east 55
wt . -% of nethanol; (d) separating nmethanol fromthe

wWorRoosTASY M cii) in at |east ofgpe distillation BCEBE2006050092

obtain a mxture (Mdi) conprising at |east 85 wt.-%

of methanol and up to 10 w.-% of water, and a m xture _
tM diThe prasess pssarginato pawediment Bt whereix inal, dhe misteredMa) addi-
a vaperally @pmptisepropdish, waerein ire®) furmeadiéd popsihe eeparated from

di st

( 'T3 el rﬂFdel?g (lﬁl%%léﬁﬁ&?on'tg dotin &%arhﬁ%l)@g@lfbu Q&néﬁ J?qat'ﬁb unre-
oper asfsd &af OHeﬁﬁﬁ‘d PERRANG] $3jd BEOC?%Sa%qd'tlﬂ'?é”X/%'@)‘?rlsf@r used

i n af{x)| easparatimg thespropeneafromnthe ohinttune (i) byndiatilldtioadd obtain a
one of S%ﬂﬁ@ﬁe Mi com)ns it Sﬁ)st 9Fwt. }ﬁ%f 0BRSS

accordin

of (F09 V&eée'ﬁi'éeuV?%orotaers paarl o) imurech i Pperpie;atibast parially at
vapoleasteneugapdrizer ysedl in atleast bne distidation. codénut ugeridh ahleast one of
useds e P’ chdnd @ast partially a vaporizer used in

(b), tggd o%?elnta% 5(O)avvt -% of (Td) are used to

operate at l|least partially a vaporizer used in (c). 3.

The |EF he PEasess aeenrding ip embedinteat fewiherein fgme pde §0¢wte% of (Td) are

ol ef used ® Pparaendt |easd paltrillp kefdporigeri udediis (D) froml £L20 wt.-% of

oxi dgrcﬁ'arg @E&Sﬁéétea&cl%&'d%&aﬁly %%ﬂké%@ﬁd%?/ (b), from 1 to 50

wher

conrpi’"t s b @ﬁéﬁﬂéseq/@ﬁ&%ﬁt? pteagpartigly 8 yapriFeprefsbindc).  and
i s sépeorhtoe2D wt.dmnof (i) rare usedeto( dferdte lay ledisspartidiyta wapariver used
obt ai X’_he m xture (Mbi) conprising the unre acted

propene’ and propane, said process additionally

conprising (x) separating the propene fromthe m xture

&M biThe Ipyoogss ac¢drding tmembodimeni 3, vehargirtini(a, theinxixture (M-cii) addi-
conpribsdllg cortpris€a St 164t \Whe -cénPouRdl HRAOIG: a @Blﬂng\’fﬁ@h&érature lower

th L d z

e aFCheh Bho SEOTL A sr 5 RREED 1l 3L comors.
di stiNgd ation colum used in at |east one of stages

(a), (Y)b) separhtim the( &0 least. orﬁweorpp@nﬂslsa\mg:arbﬂmmg pdint lower than

embodi meefanof a‘? RiwWar {I{aﬂ'ﬂ/aﬁ?gfﬂfrﬁ%e%leu(% ?II/I )'rrﬂk) d|§tgl‘°atlon to ob-

used to operate I east va
(a), froffinamixpse g-y) W'@S‘P"“('me@r‘@ ‘9@“’% o 8{)819313@05?“" from
Ieast panOitabbwta\dipaterzer used in (b), from1l to 50

- ¥4)0f s@ﬂé’r%tn?d Rethafdl fidin HREhRLRe W ﬁ\aa“ttleafﬁbﬁé 8islidatidn stage

vapor Izer

o i Bptr v egmiyiRing ailest 85t 5% ctypdthérol and up
used in (ccx)IOv@ -Yfavateroeed @ raistuios (N-di) QQﬁnm'lﬁilgcﬁtﬂm 98 wt.-% of
wherein iwatdrC), the m xture (Mci i) addi tionally

f g%r b‘i e%i'ﬂ g@egr%??%qﬁp ﬁg‘{gg UQ%) Vé‘%hg 95’% ¢ 89 ?st partially at
at a q}']‘ﬁt/@'“* ¥ﬁp@§'§@rl@edé@?ueﬁt@éﬁstlﬂ@mﬂrwmmgsqdﬂl at least one of

sepastges(n)f (d§, (eYarldqgrt one conpound having a boiling
poi nt | ower than methanol and | ower than water from

the g xture (Mcii %gc%/dist_illaélonto ob tain 0
fri xt 4P Pragesy aceging &9 aebedigienke. whergly figm Sdp 5P Wt-% of (Td) are
net hased toaopkratecahleast partially a vaporizer used in (a), from 1 to 20 wt.-% of

(Td) are used to operate at least partially a vaporizer used in (b), from 1 to 50
wt.-% of (Td) are used to operate at least partially a vaporizer used in (c), and
from 5 to 60 wt.-% of (Td) are used to operate at least partially a vaporizer used

in (y)-

8. The process according to embodiment 3, wherein in (c), the mixture (M-cii) addi-
tionally comprises at least one compound having a boiling temperature lower
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10 to 55 wt. -%of water; (d) separating nethanol from
the mxture (My) in at |east one distillation stage

wo o00etABN a m xture (Mdi) c r| si ng at | easpCBEP2006/050092

w . -% of methanol and up to 1 -% of water, and a

m xture (Mdii) conprising at Ieast 90 Wm.-% of water,

and ifiesreethanel@nddpwer thap watereald given presSurg eepid grocess compris-
oper @ige at least partially at |east one vaporizer used

ioﬂea&cpl o8 argﬂfga%e? ei)r&o'l ?'%’hffhe ﬁ'l#% MSSTfHeatEFreagtegﬁ'é distillation
accor di n§ QQS ta b ?ré?\'t‘t 3 Mﬁ@r‘-‘@mﬁ’"ﬁ'f‘erﬂt leagh 8% Wit of ggethanol,
of (Td) apeoudest. 4%) ob patertamdahe lak destst pae compbyndahaving a boiling

vapori Zefted%&&rgtwé‘lo(ﬂ%} thé‘nﬁﬂ&ﬂhén&l n%qoooértha/h Qatdr,T8Hd &hfixture (M-

used to operate. at ?as t,l a a vapori zer used in
(b), fro )lot"EP§5'9vﬁt %‘?WE Brused to operate at
| eas(Z)parsepa‘atnyg ﬁ\e\m@moundmaumgda beilifg pointlowerf tham rethanol and
60 ¥W | T/QMer(tﬂ_éﬂ wale? foffthel MixRIPS tﬁ}dllstﬂléﬁén to obtain a mixture
artia r.i.z roc
gccor di né 4 cgﬁgdﬂp%ﬂﬁs@dtoﬂ%éﬁ Bmﬁﬂfnglt%ge'iﬂr?({)l?rtg 10 wt.-
(Mcii) &elafwatebnal |y conprises at I east one conpound
havi agd avHeedih it vasorep atrea® (Teves nkwtmepéramoét laast partially at

| owefea"spé\{b Eerq}sea |r95tVI35‘st%rnE%?§l‘i’I§c%orn OSSR At Ieast one of

conpri s arat i n ano he m xt ur
(Mcﬂaﬂe?ﬁ" I(Q}ﬁld(é)ﬁe d| stillation stage to obt ai n a
m xture (Mdi) conprising at |east 85 wt.-% of

get hapel, rodées becokli n&"tto e%b@fjlrﬁ’@ﬁ 8wiHEn tﬁl&?n Qtto b@ Q\ﬁL%OdT?Td) are

avin o
compolil Tatl g 6ot [oty STRLal Y St L) TR 1 20 wt-% of
conpkTdyiang used Itceasera@oamast%mﬁallm ‘eaporiger) usedpar(by, iflegn 1 to 50
t htehW@fﬂlQ@ﬂ fé?é/ LS t3 opeidté Bgeé’ﬂlpﬁﬂlaily’!é@épérﬁ%ﬂused in(c), and
e n e
ot BRI 54 O A B A BB S L fghr usec
fromne®)-to 99.5 wt.-% of methanol and fromO0.5 to 10
w.- %of water; and wherein the vapor top stream (Td)

h§ UShRd g?&egggééyr&ngﬂcf L-ﬁnﬁ?&lm@ﬁf j \A’Mér? P% (c%etﬂétof&lﬂ%mde is sepa-

vapori z one

Usedathe i twocaisyIag cRlEmas, a@’@sw'@%{?'“ f(asm O tp 2P Wt pEAT) is used
9. Theatpeast padialiy cperdieregvaporizerin thenfirat digillatiar edolumh from which a

5t °n@&ur‘@!tcon‘rf?rﬁfng(a-{@as?éﬁm}t's‘%%ftoibf ﬁﬁﬁrd%t@ oBfaHe%a§éld m|xture be-

D" { i mliocob B b Sendhd il Bou{h Apg i § 1% w4 of (1
vapoarezegedits @tlleant gashiallyfaperatd atvepetrenof th%sef:or(drdi;tllhtlen column

usedfrbfm WiiEh ah®léfin d@RSétrdaat toMprlisingatViBRS ITZE wt.LPB &flbfinbxide is
(c), gﬁt(% from5 to 60 wt.-%of (Td) are used to

oper aF | east partially a vaporizer used in (2).
10. The process according to enbodi nent 1, wherein in
(t), ThEgrozkss accopdingl®d émbasdipant 1, additionally comprising

(e) evaporating the mixture (M-dii).

12. The process according to embodiment 11, wherein from 5 to 60 wt.-% of (Td) are
used to operate at least partially a vaporizer used in (a), from 1 to 20 wt.-% of
(Td) are used to operate at least partially a vaporizer used in (b), from 1 to 50
wt.-% of (Td) are used to operate at least partially a vaporizer used in (c), and
from 1 to 50 wt.-% of (Td) are used to operate at least partially a vaporizer used
in (e).
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rated in two distillation colums, and wherein fromO
to 20 wt.-%of (Td) is used to at |least partially

wopesatasa vaporizer of the figst distillati onPCDERIUNG/050092

fromwhich a mxture conprising at |east 98 wt. - % of

ol efin oxide is obtained, said m xture be ing

19t r She PEsess aecardiag xembedimest 1| whareprirama i dﬁﬁo ven of (Td) are
fr OmJéed © &@leadt paftaly oferdie @neastdrEl coitrathebied®@hanger used in the
partPfq s operate a vaporizer of the second

di st RE7on col umm from which an ol efin oxide stream
conprising at least 99.8 w.-%olefin oxide is

obt aiThe grockds addoedipy tocernbodimentr X iwhgrdin thenfieed bhatriéast pne distilla-

add' Elbﬁ’ BALinY JsBATH é’égé@gé )80b), Q¥R RAE 34) i8 Be n%@g vﬂ@h’iﬁe‘ Fo@ttom stream

ess according to e iment 11,
V\,herQ %‘%&éﬂ?@oq?ﬁ - % of (Td) are used to operate

at least partially a vapor|zer used in (a), from1l to
28 Wrhe Oﬁr&fesé Bddoraing o' %ﬂﬂ)oﬁﬁ’né?ﬂ)qr #herei the@adp lstream obtalned from

arti [k S" b
par { Seldat, G BRAIAGS ol uied ko' GF By SRp T8, ¥ condBnsed n
vapofWe slages; avherein in-the fisstptagep ﬁhelcqngegger\m CO@J@Q)’W""Q jer having
are ufavett enfeedtatecofdiom ER& 4T bhd@in the deddrastage; tthe condenser

used;d &oﬁe@w@wa@@ \ ﬁ%ﬁ%e?@ﬁg&t@r@ &f‘?rom%ibﬂeat wherein the

wher el n

| eastn'%atﬁmpaqawe%&%W@teatus%auheomcoeerﬁw 'SH%‘%{?’ than the inlet
ex ¢ h eangpmratuseof theywatee upedindbe firsL dtagdhe pr ocess
accordi ng to enbodi rrent 1, wherein the feed of at

I distilla,t d t .

165 T8 prodess scaring foaFBadiienhT ShhBisin JhiQ Ikl odide i
t hi s separated|imtwaodistiiationmeolumds, antewhereindsam 8de @0ditnl ofdTd) are
enbodsge atheaéﬂ%’rtﬁ%lll? de%té ARvapbFiRRBf A Alsh ardtifatioMcdlumn from

| t

ana Mo Rl cr Bbie SREIRCH SRS 1 Bbaled) said mix-
firs urgtbg@g introgkiced e theesecprd 6@6!‘%@“@@%6#’0%%"%30 wt.-%
an i of etd) aRTRsydetb Wt Geast partialy dgerate aNapofizetivd thesddoad distillation

Secogd afﬁﬁv thﬂ:‘Fu SPBERN ORiGe os?e?mo&ﬁgpr\%ﬁgh%v@és? 99 8 wt % olefin

havi n erature
t he PHF’%t'S P'étﬁﬁ‘éﬁaﬁrﬁ glefip axjde sireamy C%@E'W%att'ﬁ%s@g&n% % olefin
st agexide beimgeontéresedtimbva sthges, weredm aot the dirsh taghetheabedenser is

usedchdled Wﬂhf\hétélt ha°«Fu?g9 @n n4|§t t&'ﬂﬁeﬁhﬁé%ﬁmﬁ? €9 'ft<§J l4t‘39’ct &hd in the

enbodi nent nOXI

Sepa At $106 s SHGEnsris P ot eler Ha(polauREt [eperature of
fr onfront@t@aomﬁ wherein (hedhlettesnpesaldre of the watersused in the second

part E&Pe){s IoIveF thiaf tife MRP BMperatuld oftthewhier Gbed in the first stage.
distillation colum fromwhich a mxture conprising at

| east 98 wt.-% of olefin oxide is obtained, said mx
10r eW@PﬁQP%ﬁ@?@HQ@GdO |emh9dtnl‘ﬁ£‘t§e@'6ﬁ@'fwns(db | methape| is separated
col ufrom thaehittueniMLcit)on 3@wavpressuref digtilidfioraprecessewhér iata first dis-

! easl"ﬂ#i%l:ltcbﬁllnhy d%ﬂﬂt@'\‘?s @a\l\%@@%u &% ogfpregeﬁré\‘gﬁi‘aﬂ(?s dlfferent from

Corrp eS H@reélsuqeéga sqggn(é Wpllatl%\ (9plé|mnnar151x\1vlaeéelp e condenser used

obt atmeahdense theotopf streaoxofdthe Jirstesrsecomp distllatign abluhmemaistused si-

99.8 MMtane@LB|yeé§ the Qéb&&eP@F thé sééHh@Qﬂ%%‘f‘ distlIdtoR cOILABES |

wherein in first stage, the condenser is

18. The process according to embodiment 17, wherein the top pressure of the first
distillation column is from 2 to 8 bar and the top pressure of the second distilla-
tion column is from 8 to 15 bar.

19. The process according to embodiment 1, wherein in (d),
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cooled with water having an inlet tenperature of from
15 to 40 C and in the second stage, the condenser is

weomhewiss t h water having an iy et tenperat ur ePOI/EPT0061050092

5to 20 0C, wherein the inlet tenperature of the water
used in the second stage is |lower than the inlet

t enpé} at e Mmbtturehd-gidlt is rintrapiiged rnte e first distillafio eolumry (K1) from
The pr ocesichae Glagbn®pt Sreafb Od) e Bbtaihed \Mher @istilatidh ("d)K1) being

met hanol (e 8?%{"%@’4 ﬁgtpfréé%mé&qro% 354 168 be el ) 1 2

two pressure ina fir
di s {11 e bettams sirgam B'Ptét"refj ifrem Gﬂ) '%'“Hﬁi"l'qegd"telﬁ Se&f’"‘éd's"'"a'
t op pr esdion eolwhincK2), theldisfillationtn (K2) veingecarniza qut @t a dope pressure
of a secgp#og' |1I3Ib'aatr| on colum and wher ei n t he

condenser. us nse trea e f .

N eBaan e e masanodap KF S RofirmE AT cblidlm (1) is

as t heatedpoai tempergturefeons 40 hel 180 °Ci witht thei batiomsastieam obtained

\‘;\E' UfBm (k8), aﬁﬁ%@@ﬁﬂ@c@ﬁ@ﬁfcﬁ'u@% E@ccﬁﬂ'@ﬁfﬂ fllﬁléﬂ?p dtfeam obtained
er e firs stillation

col uﬁﬂm (L&? Pgﬁlﬂpﬂngglé#%ﬂ?e o PReE Z‘?r&g(ygbessur e of the

second distillation columm is from8 to 15 bar. 19.

Ihe pheprtessacodrding B érabsdient 19 Whedein (MBYlisca Bividing wall column.
(d),(i) the mxture (Mcii) is introduced |nto a first
distillation colum (K1) fromwhich the vapor

&1-r e PrRPeSP §°6<Hf"é“9r¥%&m‘iqqé“?ﬂt sk Whesgin &e P'ﬁf"c R&?a’ated in (b) is
bei nge-néroduced iotot(apt a top pressure of from2.5to 6

bar; and (ii) the bottons stream obtai ned from(Kl) 'S

j tr uced into a.,second, di.sti Iat on. G

b0 e Sicsn® pRocuds Rameguiant 1 whaRin Ge Ryt beparated in (@
pr esisuedntedducedint®(@)o 13 bar, wherein prior to

I ntroduci ng into (K2), the bottoms stream obt ai ned

%Efo‘{r,{ﬂj H!T]t? haen %E{bt%%idpféfg ?ne%g née g ﬁ]r oéﬂ%%lgven '8% provides a

presees far theepeyidationsefiPropasg. ¢aMRisingense the top stream
@)t arextng tieeptdfhe iviiths hydibdern perasidy intRéel pAssevia® @f indethanol as

Of ( &Iv@qt&%@tealm%ggﬁsst%%%b@n %%g@é)wrgi'%m{)ﬁsmg pro-
pr océ¥§“%u9&‘6’ied|”ﬂ§?aﬂ?dew88 1GraifePane, pRibang, andewalpkswherein be-
sepatvedenchtileasf tWo ieaction stageso propglené nkide (ssgepalfled Bindistillation;

ﬁfg?ﬁg@&@g@oﬁ%g&e& ‘br@ﬂ@ﬂ@cﬂdﬁ? e ﬂfrlxtt‘ﬂ@ Maé)nm} BRtillation to obtain a
Accoftirtys (B0 FBRnsiRg hiPns abf 2t Pest Encth s roPepheand a mix-
pr esbime (Mrbiipeampising methdee), waler adetleasti7 wirdo of propylene oxide;

BHOX s@l@éramrg ﬂ%p@rﬁ@ﬁ@rﬁ&he Gl (M-51Y b%abstulaeuaﬁttd; aatatrh@ mixture (M-

bt Ao HERPSP R Y pitBehd dnde BERERAS (B 1o
st aﬁﬂpaiatlﬁ%he IPEORYIANE) OXiderFEM ﬂ?enrglxwre (Myhiig ﬁeatdﬁasgene distillation
unr estagedo pbrrea eixtpreo(Mior commpiisiag at leastoldovat. €6 of propylene oxide

pronfhSIFREIED LGRSt 4 iy s i
sepafemRatRiuifiowse g rE?tBﬁ@%@nfi?{%rt e welet gh 2 dyessyre, and
di st it leasti6Orwit-8 ofohethana; m xture (M bi) conprising

B OPa8saratiy Rk at RAST orftlcaMpoutdl RhviRg @RRRg R IdveFithan methanol
and lower than water from the mixture (M-cii) by distillation to obtain a mixture
(M-y) comprising from 40 to 80 wt.-% of methanol and from 10 to 55 wt.-% of wa-
ter;

(d) separating methanol from the mixture (M-y) in at least one distillation stage to
obtain a mixture (M-di) comprising at least 85 wt.-% of methanol and up to 10
wt.-% of water, and a mixture (M-dii) comprising at least 90 wt.-% of water, and
re-introducing (M-di) into (a);
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ture (Mbii) conprising nethanol, water and at |east 7
wt . - % of propyl ene oxide; (x) separating propene from

W b@cnrusure (Mbi) by distillgfion to obtain BCTERI006/€50092

(M) conprising at least 95 wt.-% of propene, and
relntroducmg%(l\/kx) into (a); (c) separating the
{8 op pranesating; the mixtene (Mdi)m xt ure (Mbii) in at |east

@heéreih & vhpdrabp 8leahdTE) i @bdMiad ford aedstiose distilRitibn column used

ﬁ‘\o@F réaﬁi \%%Loﬂo% @c?e%'in ?I%g‘%mp%lﬁé aP re%?t@ﬂ}? ‘@’fﬁ&ﬁarﬁaﬂ darﬁ’j wherein

EamIOUR A0y Vo] (ROLASP LS9 1 oRasale 2t (pest RasValy & vagarizer used in (a),
fremiatool5 winde bb{Td) atehasedvtaibperatd atdeast\partigly asaporzer ased in (b),

#bm! £35fo BO-AbF (T2 6;1 afe L'Igaerdhta'&%rat{ ¥ Ieﬁgﬁﬂf?ﬂ‘ily Qg/abgﬁ’ze"f‘hsed in (x),

I Tal Wi PLUE) ot iaee

atueiida oeis ol Beflparlialy 8 veppRatt tegd i (o),
fnymdiﬁsto iS0Ivett-Yeoof (Td) arguaed toroperate @t leaghpartially anapodzergised in (y),
BR@orhOId 8 ADwi, of’/g'l@f) aretdngel opartle bt %tl&rﬁélly@vaponzer used

wt(.-%of wa ter; (d) separating nmethanol fromthe

'Q}'ure (My) in at least one distillation stage to

obtain a mxture (Mdi) conprising at |east 85 wt.-%

AS toekib ambodanehtUR i$ atill furider prefofredvitizlin (6)) thed propylene exide is

g%éa‘?étb)j |§W&|§f’ﬁl‘ pgn & Iu!‘nﬁ?s’érﬁg ?’bn fr@nQ() 9B &{t:- ‘%f‘ Td) are used
ffRe fir

evapor at | Ng
ie atileast P@W@HN pyeratm%y%qqqlzgr st gistilation é:ﬁ{umf,'orp vhich a mix-

tuiné aomedsihg atresist D& adt-%oofeprdpgéend bzitle s obtainedn said edixtune being
(a%duée%' ifko AL Q& cnRRisHilAEHE IS, aﬁﬁﬁFHrh 911g @o% ID/oeé‘rt‘(frdf-‘ére used

Y0 et ha

tgl%‘ Ieadsg gaﬂgﬁﬁo?e{a{}p%y%qoglzgg otf tbggec%é] etil ?)1 golumnffrom which an
prepylene exide stseam goalising atleast 998 wh-%propyleoe okitig s ehtained.
used to operate at |least partially a vaporizer used in

f\gég?rtaplgrgr ]alt%{?\)?il vely\(//\gopg geé)ra{'%?w dﬁl |ﬂatp% qQ]Stembodp

went goraprises At 1ast ong é@rtft% injpgratior "lﬁthq g@ect%frpmﬂhp;grgup con-
yiefry ofzer used in (c), from15 to 50 w.-%of (Td) are

HpCubg ARBTa 1. % o (2o eag;?gg@%? OpBRAG iof Rhast6iRf cdribol heat

oper SXghagger ysgdin B‘Qrﬂ’?‘éﬁsﬁy a vaporizer used in (e). As
{10 t heatingrtbe teadaitat leiast ore distillatiorf coltme used @f stagesd(a), {a), (x), (c),

in (@), (d ? BRd B) 9ntRE Bottdrh Sfedr o?ﬁnﬁ?@dnﬁﬂlﬁﬁod EollkR: and

til
B Sendeaei8 <983 P85 ool o Rufali ol usea
vapostage$ (@f (Whex)f(c). ), @and (&) ihdwo stages| wherefnr iprthefirst istage, the

a M ¥brteRs60BTbRY Vathalatee Ag¥ing 8n Wiet (4rpbraBire R RE15 to 40 °C

oxid t [
The S2 853 vadf s Batlsr 8 5h08y Wib'hR EfngErtpiet tom-
of ( Penatye of freayS te 28:°C e@gte'rpbhet inlgt kempssatlues ef the water used in
vapothezsscond stage islewenthaditisé inldt aérmperatund ththe fwaten usled dithe first
an p&ﬁ ¥l ene oxide stream conprising at |east 99.8

gropyl ene oxide is obtained. Additionally or
aIternatlver to the separation in two distillation
Addlitiomatly ot hllternaWetycto tmesdpacatioprin sesdigtillatierastlumng and at least one

btthk h‘ﬁéthéd%t (ﬁ% Ql‘i 1), Qs féﬁ#tﬁ@ﬁneﬁﬁ bSﬁnbﬁébsfé ﬂéWféerd ¢hsBHnEMIbF stage
Stlnﬁ smglto - % of to at | east

fﬁiarqch NI BNt ¢ at | east one cont r ol heat

(i) the mixture (M-y) is introduced into a first distillation column (K1) from which the
vapor top stream (Td) is obtained, the distillation in (K1) being carried out at a top
pressure of from 2.5 to 6 bar; and

(i) the bottoms stream obtained from (K1) is introduced into a second distillation
column (K2), most preferably a dividing wall column (K2), the distillation in (K2)
being carried out at a top pressure of from 9 to 13 bar,
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w@ ag0/0tha33 (x), (c), (y), (d)

exchanger used in the process; (Il) heating the feed
of at least one distillation colum used in stages

49{1d (e) wi t h t heP@DEPING/050092
streamof this distillation c and (111)
condensing the top stream obt ai ned fromat |east one
wherein PEer tn intodueing urted(K2) thﬁag@gtom strgasy obtained frem (K1) is
hedted a9 d temperaturtVifons 12086 ,180/7€) Rith thebbtising strédm obtained from

P R 81 i o
S Eﬁngwﬁséusqd@ma@rﬁ K1)s cool ed with water
having an inlet temperature of fromb5 to 20 0C,

A@&fr&ﬁh& tb N shill kt.ﬁ'fheF Slrrérﬁ lérnﬁ)é)efmér{? eth\é’aﬁr%EeMslﬁ\Q’edtBn tH6vides a

{h%@ % et tenperatureo
Pﬁ?&e%ff’é ©rPey P‘i‘P’t é”?Rer"?tc‘gP%[&é“g Addi tional ly or
@)t ereasting ¢hey prapend evithe pydrageno peroxidevio thé prédenae iohmethanol as

fg' U%ﬁer@t"iﬁ* afleabeRR! reQ&ﬁ)noétaééketlpr&Hiﬁ‘éSmn%d&e (9-4) |cb||nbr|smg pro-
'S 0 erre

st agRpRy BB i, G80a R Rrordie, FIeF and pajef) wherein be-
intr Blmﬁﬂeai legst BN%rqact*@t stgges, iprq qnGrPX@@l if ﬁgpqrp@p qyrqﬁ,ﬁuat.on in
whi ¢l dividediagincoliram, virieréinse pdrdled metadidlisvedyclédigto (a);

glr Ztsgthg%f élﬂ‘grd?lré%}%d ;?r%bg&bﬁ;&wthg g'u @6@% ??aoytd?glllatlon to obtain a
st r e Aibftes: (M-Bid gompesing RrePane and@f [5a8t8Rywi-1ve §f Aropepg,nd a mix-
di st tré gviibiihcaroprising hethanolnwater pneatipasdi| Awta Yalofpropytene oxide;

Bg! | se@irbiiy rgaéne {6 the Fittdiled- S’i?1 bl Bls(ﬂ@bn kt‘@ bBin a mixture (M-

bar e&f&?”rtﬁ' foratdhast §5 o G BIOPRRe 4GS TIES G M0 into (a);

1 t emaretungeﬁ\eu popyene @xidedron Khg nhistutee dbi) irotvep distillation col-
t E{T'pﬁfrﬂ*s WyBerbinGrond &2 first digiflatiorvédidind, REArBOMIXRITE cEMpRSIAY at least
0 a L US

Cona 50, 0 ISy I Vi st o
si nuPeARRYEshayings BolRg teansFatuterlower than methangkapd pwey than wa-
t o ateitat bigivienrpréssure) Al at least 60WIGL oPmMbthahblcarerabtatngd, said first
' nvem.*t% B rﬁuhﬁ‘&&c%g %tQQ@%Joﬂ& d%@ﬁat%ﬂ%lu%t fr&ﬂ vmuch a mixture
propene,

e propene wt
hydr 6\5‘@1‘? OBE}pé'ﬁ'ina at %ﬁ tt#?es Wt E/S@FRPMGGP %@Pﬂ%ﬂ@?'nﬁg

60| veeparatingahe lak et ansccangzoeind haviey adeding ot taaven tiean methanol
m Xt Yp& ldvbérélhaﬁmr'fﬁinﬂ%eoﬁm%)qunﬁcu %yQﬁstullé*tanet%C&tﬁé'in a mixture

b T 83 BB ko 18 Alaee of i Ang TP 6 55 of wa-
sepatest ed by distillation in a divided wall coI um,
iﬂger Qéﬁhréﬁ@&héﬂwﬁﬂolwmﬁ%lxﬂuﬁe (M’-{)/\ﬁh&dlnl nto (a);
ar r r
(o) SEPaT Bid Fbalir G750 3 ioBBERE pld Akl Gl B ) from
propane ahiFhaihe|vagat tapcsttgam (%ddf's Bp@b’@ﬁetheafﬂﬁil”atlon in 1) being
m xt ure (chtriediout ammplpsessgrdmfmzb to 6afagranand at
| eas |R }fﬁe b(/ %s QF ﬁg)ﬁlo?r?gm() m?rs e@tlht%gi second distilla-
e fr

prop om ur e
obtain a 'ﬁ?)?PHF"@ ) he ¢ 'QPHQ bﬁ@gsqar@gl Qut at %tQﬂ pressure
pr opene, ohfrdmra:toi 13t ran,d2) being Eidijidingntvall Calimn( c)

Sepabﬁ& 'vﬂﬂzrélﬁ‘epﬂiHrQBYHt?&ﬁxc%' & f@mﬁehﬁotgi‘rrﬁe%t k't'f@am obtalned from

(1% DUt Boabdes om0 B s LLFRT b BB oo

at | tarad from (K2), and wherein the condenser used to condense the top stream
obtained from (K2) is simultaneously used as vaporizer of (K1), and wherein (Td)
and the top stream obtained from (K2) are re-introduced into (a);

(e) evaporating the mixture (M-dii),

wherein a vapor top stream (Td) obtained from at least one distillation column used in

(d), said vapor top stream (Td) comprising at least 85 wt.-% methanol, is used to oper-
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99 wt.-% of propylene oxide and a m xture (Mcii)
conprising water, at |east one conpound having a

whoikirgss enper at ure | ower thagp met hanol and | PEEEP100&050092

wa ter at a given pressure, and at |east 60 wt.-% of
met hanol , are obtained, said first m xture being
atetat denst partinlit @f leart ove vaperizer ysed inatileast eve distillation gplumn used

Nt tdastoma #ft stages((B, ¢b)) (§.qeRX)Hnagqyt | east 99.8 wt. - %
propyl ene oxide is obtained; (y) separating the at

| east one conpound having a bailing point |ower K
Ae ih i pmBAdMeRtdt istshlh furer ereferr oM 13 ta &0 (Nlt/réu qf(Td) are
bseddiosipetdta bt leastt ptaruﬂhltya vaparizendsed é (d)}fyom Qda biveti-#gof (Td) are

ﬁééb”?odog)eté?e %ple%t pat é?lg a'%&;@ﬁiﬁ?lus@@% (b%q’FBnJrQ tb 95% -% of (Td) are

t
H?%& tﬂroé’e a}\ﬁ 95 Ie@ﬁ qtly(ai \5ap?)H€enrﬁ.\sE$ in é( ofmrg/;)q? g% w? -% of (Td) are
used bonneeaielahteashpantlalbta daparizet agedoin tbe ffitataistikationfeobumn in (c),
Wﬂ'hfi‘tlotima%’ef (Tl ?restﬁsfe%&@o(o@ﬁé)te bgleﬁgt:p%'rtﬁﬁﬁ,a \idpBrizer used in the
| Sti Lon eLn 0
é:@gs hiaeh ?élm‘" W (g B, 1510 BE 3R o TR el sest fo operate at
slerariallyeayansazerrused (K (). and from r2otet?@eut (T4 geacuseg to oper-

dliet iddstpdrtiglly £@pofper(Usay in (e distillation in (K2)
be| ng carrled out at a top pressure of from9 to 13
a dividing wall colum, and where

69‘1’"3?“%")5 or ﬁtt?raatu'@tyn his ﬁ't“@oﬁ et CQRRrisesal inast ang fé’étﬁ?’ integration
methedrsetbcteddiang Kik)grogp bessistidgob a t enperature from 130

andl\?\,ﬁn& 1Vtﬁt£{t>h\}te,t1% B8PS, 'T'ﬁor%tﬂr%mb%bz tt@hﬁ‘%\ﬂi ‘%rcﬂ"ﬁé)@')d still more
ot r cHHTIBPHiog3 5 S kot {78 oLl sl RarialY gpefSiecAJeast one con-

vapotrolzfmatexcf’(aﬂg9rusedch thecpredass Td) and the top stream
anpt ahe@tﬁh fth@f@dd'@)at Iiafas‘t & distilaeeH6sdmh iked (naétagdse()a) (b), (x), (c),

oV aPgha gﬁdg{}t o8ty T (Sl (o) an HRETH! BPun R SRam of this

col uﬁﬁt" ieq cplymngjand sal d vapor top stream (Td)
gopeosdengingtthé &psdtred vbtain®d freiateast oné distilationacolumn used in

ope! ehfedial BA°bo PR (P b (B, i@ Sher@nly ARREASE) UAEAT (o). i

one BY0§ gﬁ%élvh(eéeln |r{ g'be flrfe c3tage( gje ccmgen%ﬁ{ds F%Ied With water having
t hi s apirdetdtemperature of fremsts tol40f @ artkin the sé@mndethgeh fite condenser

fromel@died \ﬁﬁh Water Ha@hg %ﬁqﬁle%ﬁtdé?a%tetd? ffORF5 36 203E, whereln the

| east

{

ot - ipditeagptdte & L Hle; Uspdinihe Secotstade B B iR ghe il
vapotenzmratueeazf theywater used @rthefltsbstggev\t -% of (Td) are

used to operate at least partially a vaporizer used in

f\xedr |F1é(t§nt il ft}rétey\';oref?/il’r(gée regn-u'tas Hr‘?glng tﬂ%g&;léé’rgﬁﬁ%n%ﬁ p%vides a
tllgblwmtegnate@lrpr@%ﬁsertﬁart @ epexidatiop @hpropene.OMprising, of ( Td)
@)edmdng thed prypehe with hyrfisgerpﬁérbkﬂblm the \ppgEente &f methanol as
tjge 86I V\fﬁthl&/ ?E% odﬂgrﬁléttdlﬂts%%ét%nto%gértﬁa@ ﬁt&tu@?ékg-s%) rcBn‘??pt'i?ing pro-

par t PYPNS oXidga M FﬁaE@P RFOBeNS. rPreRane. Amgihanchand wafengvherein be-
wt . - WveEin 4t Tebst waereacstinh stagesppropglese akidé ecstparsded bydistilation;

)VaQé’ﬁéré Hﬁr@gcteﬂ‘ pr&den e"mﬁh thePRBlting Rf-a) by dlstlllatlon to obtain a
al'ternativ east one

Fur ¢ AR g?msﬁs'mt?aaneangéf S5t 6. ho" BRppS. Snd a mix-

consture |(Mg)u))compnsmg methanol, water and at least 7 wt.-% of propylene oxide;

(x) separating propene from the mixture (M-bi) by distillation to obtain a mixture (M-
x) comprising at least 95 wt.-% of propene, and re-introducing (M-x) into (a);

(c) separating the propylene oxide from the mixture (M-bii) in two distillation col-
umns, wherein from the first distillation column, a first mixture comprising at least
99 wt.-% of propylene oxide and a mixture (M-cii) comprising water, at least one



10

15

20

25

30

35

40

(I') using 1 to 50 wt.-%of (Td), nore preferably 2 to
40 wt.-% of (Td) and still nore preferably from3 to

wa0en77186 of (Td) to at |east gartially operat BCHEP2006/050092

| east one con trol heat exchanger used in the process;

(I'l') heating the feed of at |east one distillation

col ugdmpawyl having 2 geiing tgmperafyre lower thag methgnol andjlower than wa-
é e% ; tap 12t b vl preésure g BSle&$t)60aRCLLO6F hethandl| 4re dbiined, said first

0 r : ; . .

conc R AroAD ool s S LU
di st (MichEBRriging ahieasls¥hs Wh-"s Prrpyiene gideipgbtaingd; () |

() . sepatatire) the rableasiporef @naduund ihaviey agweding ppind faen than methanol
(C) ah&‘ ISWE tRARAGRer AR ﬂlx‘td?et(nﬁcuf) 'b&s&lstﬁéﬁﬁgﬁto 881&in a mixture

t e np @\H é(s rﬁ?'lgg%?c"?é)*r%W@ 98\1‘)@0‘%0% ﬁ’] bog’ef@otﬂ&% wt.-% of wa-

st agéer; t he condenser is cool ed vvlth wat er havi ng an
%d)' ekeéaﬁ‘aﬂi}@ rﬁ%ﬂhéﬁoquon{ !h@fﬁuﬁtufj@ I\ﬂ? \ﬁher‘él‘rhef ein the i nI et

en‘p e 0 er_ use a
ovel) ¢ hAle ptuten b ndRded Bud, A°pRCaRARLPH 38T <) from
the fi rswtgqha"@@ VaA@'btﬂPoﬁtWQ"t o' iss pbtainedy therdistillation in (K1) being
pr ef er r e¢afied @t 8ENop préssufy SN 25ty 6Mdar;,&ndpr ovi des a

B'r ggme [Pfieggn%?:ﬁ'rg‘sfjsﬁcma??§§t§m58 rfrohhﬁ(ﬁ Fi’@?é’#rgg&edeﬁrlntgf%second distilla-
hydr ogen 'B%Pelidmﬂ‘e(K%h tb?]@'sB'faé@%HbMPeWét%Hf?& ouy{ @t a top pressure

sol vent iohfram 9tea1§tbarv(K2) being aaividihggals colomapt ai n a
M Xt Y& Wik, SRIRb! iftrdticigRinkY }@)eth‘éxb&%ms“&?@é?ﬁto%%med from

at | Bags Faﬂ%@ﬁ?ﬁh@% X 33%%%% 470 G e R Shream ob-
sepalainasdfroyyp (Kz)stankilvmer@n ;th¢ lspndamsar usddnlg condensst the top stream

pL ?peB@.rfeacmsrﬁ he2)ig sﬁhw’téhdo%@)usbd’ aslvapdrizepdf (RA), ta@d wherein (Td)
obt ain X

oD Bk el Sl hfaies AT SO e BBHRAS BT

(€0 np evanonRfingehe, Avbdure (&a‘#'ér and at |east 7 wt.-% of

whorein €vapartopletredm X TeegtaaiAed rgmpktdgest @né distildtiod column used in

@( aid @ela_%;r}/:kiﬂ gtr ﬁ'ldngllnbg%h%t Itag/st%f%t\ﬁt'r 26 @ﬁmam)lu@ﬁerem from 20

W7o 8L NESE) {0 Ry ) leagtPArialls 4 pPTApTLed i (2), from 3
{or thwt. &b ef (Id) dee Gsennotdperate at least pakidly ia)vaparizesused in (b), from 3
& 13 Wl 1‘}@%)\‘ orfd) ‘éﬂi usdte: op\éﬁﬁé ﬁi I@agtr[%'i‘ﬂléllp% Vdpbfter used in (x), from 0
foL T4 B ol Pl g B ppiele ok et el Fvapiriar Bhed in the st
distiltation columprin éﬂ)nfgorwatte 20 vt-%d ef4Ed) are sisedrisoepedath @b leagt partially
a vb@cbrlz'emséoeiﬁmﬁ?é 8d0oh@ distiNgtion(cORMMRAYEREM Z0E 40GVME, of (Td) are
%%\Qﬁgnagé aﬁé p%tt a‘ﬁ? 'ﬁzglrgsg gs%]‘ﬂ é?)t frlo%a‘lsét tg%% th o/f’ (Td) are
usRd topeeate ahleasttnaétlaﬂé @momegwiseqi # Geé)ranédtqmrﬁ tg Bemt -% of (Td)
afel wdedatordt éast paftiiy bperatemay leastrigheadontrenséat ¥xclBanger used in the

Pfo@@%@ S8f %bgses fug;hﬁlblz@rhﬂﬁé?ngo ?ea§te&?ér Iﬂfr{h@? irflté@ ﬁn method se-

east ong conpound having a I 'ng pol n

ted oot h&rﬁﬂo‘l'%ﬁ%\s' IARAF wat er fromthe mxture (Mcii)
(W dheatingl thei feed tob tiod Hastittatnneokirom eis¢diry stagenga)) ivsthnihe bottoms

f r omsﬂ'@arh f 8fis Wolunifh 8hd '?fzér E{%ﬂo&f é%rltg?]sgrndgl:@ c?t?cglrbnﬁ’?ﬁéolumn used in

i xt atege (@i b cplomS RS AL PR (wy) 1 s

{1k r condengingibe tap stieast oktaised flom atdeast one wistiflation dotusan used in
stages (a), (b), (x), (c), (y), and (e) in two stages, wherein in the first stage, the
condenser is cooled with water having an inlet temperature of from 15 to 40 °C
and in the second stage, the condenser is cooled with water having an inlet tem-
perature of from 5 to 20 °C, wherein the inlet temperature of the water used in
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whi ch the vapor top stream (Td) is obtained, the
distillation in (K1) being carried out at a top

wee@ssunes of from2.5 to 6 bargy and (ii) the bRCT/BPE06/050092

stream obtained from (K1) is introduced into a second
distilla tion colum (K2), the distillation in (K2) _
bei n¢hecsacene gtaga s lewenthaphe intad demeerature pite vater upgd in the first
bar, sfa§g) being a dividing wall colum, and wherein,

prior to introducing into (K2), the bottons stream
obtained from (Kl) is heated to a tenperature from 140

to 170 OC with the bottons streamob tained from (K2),
Bramplber ei n t he condenser used to condense the top

stream obtai ned from (K2) is simultaneously used as

' f 1), wh ' T d.the t .
ERRBRlR Ebc o HERPegrRBRATOR S Recaraine fi, tsuinvhRion..gomprising
(e) evapor at$tages (@), (b),{cliapd(®} dii), wherein a vapor
top stream (Td) obtained fromat |east one

istillation colu S i sald vapor. tream
Prokyleha Reemlodicoide) 38 fvartba( B oropifirh AR a8 yRTen per
p¥iderhaving @ cpmeeptration,ob A0 (wig e inrthe psesgnee obmethanel ag solvent and
Wsalsg:ata@stt inai)vdoyr@cu@perdgée (i) wdd(iii) nwbédein bémmea_thi@ltwe reaction
) - . - artia a
Vegas Poipiel Eloyiels peaiel 1t RSB TP dtRGord ™ 1o o e
used to operate at |least partially a vaporizer used in
Reactiohrimstaget(i) isl perfdrmetoad RO bad )in atage (iiipat thbarp k@i eoraversion in

k@ge i Pﬁ{)‘f bl e AstMiaR isZBhniHg &€ al tBp bR shie" éft10.2 bar. From the di-

distillation.colum.i c), from2 tag 20 w.-% of (Td)
e Wall ROl 5 St 40 440 tnebistion g fyidiga gl o pte Blo 32). o
stseain icontainéngserplng padpyteniel and propyeneoxide ris geparatedohy 2tillation
b\‘iér:l_ﬂe thSp. The Glde StFBanivith %Scﬁﬁlcéﬂr&ibﬁ;oﬁbs vtl-%d @afiHanol and 2 wt-%
v I , i M 0 o -
RO ter ey BecBRY b 884t Sfhoe Ty o n gl 6713 £ g ot s
VRIp Gitieaey applied in thg @rocegsdl e betamn sieam gantaining imethgnol, water,
anreactee thytitogeh perdride pad tapakiditisrp eymbeuds, ¢.gaglycsletbers, is sent
. . C 0
ERBHC il SHCORIRE o 88| Spbde (P GLGFRer 208 10 00. % The
StFRage (V) o FaiciveR: Ok ey islialion fogrenn BRcbifle @ist stspam g stage
6if) anidl qonipeiaes nigfit lozide cetreadted bkefid) methiahalt arohwatet. (MAa) is sent to
g@ﬁg(g)_n stage (a) with the bottons streamof this
coluim and the feed of at |least one distillation
colum used in stage (d) with the bottons stream of
The unreattachelefin from tee mikdurei (Mya) in separptesithyedistilletinra(bn éda distilla-
fisroBa1adhn vehst4 BBeretitaltstddestdt szr)éﬁwéraf W3 eashr itd obad S Pixture (M-
K , , 0 . S 0
bt 1 00 g ool olprgABel-o0 Behif S § VR MR gropane. 4 w3
methangbard 14avt.1g oxMgemand te ehigl Burthee agnixturg n{M-gii} (somprising
fetHabok water and Me. 19@c-onof aléfiasxidel he condenser is cool ed

with water having an inlet temperature of from5 to
wherein the jnlet tenperature of the wat

Shesauglo e bl olefa pishdl SERAIRISHHION Hiewrihth durek] ty & dstia-
tidn stage (@)t atr0.%1 badini andistiatibn teversiaving. 8(Ethaorstieal stagesb @btain a
fbp hikfke (MIcH LoRIpRAGING 0O H8.- Rt Blchh B8lidk 00 DA G-BVE Prdfbne, 0.04
\(I:VP.- orolf %&quldgﬁfo%?ﬁ.o(‘la&t’.-‘yg 8? me{h%?'\d, 8'2)(4 v&% of methanol and a mixture
(M-cii) comprising 76.2 wt.-% of methanol, 22.7 wt.-% water; the rest being heavy boil-
ing byproducts of the epoxidation.. The pure olefin oxide (> 99.9 wt.-% propylene ox-
ide) is separated from the mixture (M-ci) by distillation at a pressure of 4 bar in a distil-
lation tower having 45 theoretical stages as a side stream product from theoretical
stage 5.



10

15

20

25

30

35

40

Propyl ene (chem cal grade) is converted to propyl ene
oxi de wth crude hydrogen per oxide having a

weonwcertisati on of 40 wt.-%in e presence of PEL/RRIV0/050092

as sol vent and TS-1 catalyst In two reaction stages
i and (iii), wherein between the two reaction

bhe gelventpngihanel e serargéed &orgébarraxtéce (M-ci)) ist twgethermally coupled
igtilrbtion collimink ia st3gad). qM-dil) iStingRiuced ihtd PeirdtistRgtiont column

@% &S tuéd“ s&bggﬁr@h WFLchaHa %%pc%?%aq stFEaﬁ? E (FY ”é’StSt%an!H thQ distillation

P@JBQ p‘Faé"é%qj rout gt aIOFQP{S"&FU’eF’fférﬁ bafe B? bﬂ res SW&‘FW‘ Oé’@ﬁ"lﬁﬁw's intro-
ducestt iatpea Second( distillati@ocaumoah ditidegbwall dolumadi (40 thedrétical stages,

5 Qgﬁorﬁ &ge?’@)( §t3b Héﬁ%ﬂﬁa”ﬂoﬂ'de gsé%fi’ed"éut at a top pres-

g‘; {O(% 1%:}{6 P& ﬁ%gi/'ﬂéf;/ tila@cgip g{/\‘%é%m%%?lll;eg such that the

meaerrlaeddn cohd@sevthe i@ra amamnbtalrmdobfzhmecmmmr is simulta-
ﬁe&&g uéédrd%%bﬁiertf@r the Hfst icBRint AR fixduré |(M AlfRidp product

% JdNeth
Eﬁ:as Sond Biuiicolfirses o 35 ok ARbHRI LS B by, the mix-

i dpoHomrrseust gethex ser@ndnaole@akucempr@ﬁ 97 5 wt.-% of water, 2
WY/1% PEdpylehe giyodl, 0gISROLE foabglycdl Btreed) t0.45@ei% @ighet gijcol ethers,

c%gﬁ'é rﬁu&@gé/g\ﬁ@ﬁu) ﬁ’dé &Pe%*n% ﬁ}r‘&gﬁﬁtﬁ% éelcbhé {)uemsa?eqnpﬁses 22 wt.-

di sbyepl efbers Rnd 8 v r/fe‘é{ﬁﬂe&nﬂ‘et??@%%tm%t{‘a%‘t'wéﬁh FPasgtighe column
(S|ope)atemdvnthdllﬁﬁmarsmrm(vta’terrsteam)dmm thergrigict ed ol ef i n,
met hanol and wat er . (Ma) is sent to st age (b). The

r acted efl ro separ at ed.
1§08 B tapbr S iy SPaindd 7t o st Rtnalibn RGPS ip (@) hav-
thbe pestseerel ofs'i Sdas and aateprpewuneeofo’f041°q, dngk canoprisinga®® wt.-% of
metianbldrR 2 Whi%) ofivatehas Lisdd Rfopehite & v4pB nié?g%bélleﬁg uWB8d in the

Yt i ysga 3s Honithel m‘*%%?%%ﬁatfoﬁr#%%f [Odktie)

(Mbii) conprising nethanol water and 11.1 wt.-% of
Thefollowing Reat dutibs, ecHlstnitey pet hetdy toféh Adoyéled noethal®ol is® solvent,

5P AR bAGald e/ UnthblBsfMelickdcdsg: @ di Stil I ati on

stage ar 1n adistil'fation tower having 80
theoretlcal stages to obtain a top mxture (Mci)
Adwept ddy 064ZDKY/ {iicon/P) i necksshryn Staged@) cansOrhesB7 B aheat duty of

@58’RW/@ NEa/hf; Qélgé/\(b) bJﬁé?fmé%@?a(laq'%EV&{ﬂy of quKW/(t YRY), stage (c)

L Rt ] v
€Trely, qt&@ned)&omgheu é@wlswlatlbn mlgrrwpseddm(d)é\ammg tarpressure of 3.9 bar
gmgltaﬁ‘gérgmreoﬂmm;ure olefin oxide (> 99.9 w.-%

propyl ene oxide) is separated fromthe m xture (Mci)

by distillation at a pressure of 4 bar in a distil

| ation tower having 45 theoretical stages as a side

Ek#drapla 2nr oduRitockss actdrekingeto thel prikiragc compfisingsstages {a), (b), (c),

nmet hanol is ure (Mcii) in two
thernal Iy co dﬁ&uﬂ’@ﬁ'l}‘@r?&%ms |(n a s% age (d).
(Mcii) is i EYFF’Fﬂ’Bpﬁflrst distillation colum

(13 theoretical stages) from which the vapor top

Ptdp§ Fégg ao_rﬁgmlbﬁ g‘?@dé’)h@%@nve?tﬁﬁ t8ibedgd |e|n€tdxﬁfé \piﬁ"\ Blglde hydrogen per-

6016 g AacnsatratoR o A8 tc i e grepeBen g ethancl as SSivent and
<l catalyst wntweoreaetion stades i(demdvéil)l wbeteinthetupen the two reaction

stages abgnahe 6kia8 RSsepdiatédliniOsti@d (i) by aitiifdtisse 6 to
stage 3 the distillation being carried out at a top
gres sure of 10.8 bar. Two thermally coupl ed

pagtion|instagh (1) éweeriormed at 28 bas, de stage Kiii) ﬁ‘a‘to b3fe H20- conversion in

stage (i) is 91 %. The distillation is running at top pressure of 1.2 bar. From the divided
wall column in stage (ii) (40 theoretical stages, dividing wall from stage 8 to 32), a
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condenser used to condense the top stream obtai ned of
the second tower is sinmulta neously used as vapori zer

wo oreotmssd i rst col um. The mixfgire (Mdi) (Ii qRCTEPIIPG6/050092

product of the second colum) conprises 98 w.-% of
nmet hanol and 2 wt.-%of water, the mx ture (Mdiiz) o
strram antaininELSYrPbs prerylenscantl PEapyIent Joxidenis rseparaterly by distillation
vier-the ep. Wab&lide Srasm with @rmgémrmioglomelwt.-% Methahol-dfd 2 wt.-%
: y fo
AR htecay ﬁ%@ﬁgmf%ecfﬁ%%%@ h B S 613 F 905 e MeOH sl
IR Y@L RRRYRY iR 4 pracess. 2theypottonysipgimotoniainiag dnethgnol, water,
Gdreatted Mydedgen . pefdrddes @and repporidatican byprociats, esgpglyediétbers, is sent
BHHEP with FRBR bﬁ#ﬁ@n&‘t& ReatforPataged 65 CHRIRH O 9(6@?.9 %. Stream
omthe grid. e.1.0n. vapor s?reg ITZTd obt ain
N-Biis A iRpies3r tGp Sistiion (g skep rﬂ‘i‘%& & qufist Jaamy Ghstaggy i and
eomprises wiafingixide, gnreacted nitfin, melrpeol and materf (M-)lisGent tarstiage (b).
conprising 98 wt.-% of nethanol and 2 wt.-% of water,

1 U o8 S R A ol e it
ipeelamn §rithst4athegretieg! stqaep admdpressure oha 1rkar to abtain aaxture (M-
Byt 18 tope el thel caluath doaiprising Bbmnt-%’hﬁffbléfms:%@vﬁd%‘ﬁﬂdﬁm, 4 wt.-%
€o/N t - -
ARURROMER, 1.4 E A 0R05 e ARPE TR Fre\ e i iR efiafol, water
Art b davty’% ofolelin oxidey consumes 37 % (a heat duty of
158 KW (t MeoH h)), stage (b) consunes 5 % (a heat
§ggétéq%rtmt%:, %r}e*%%&%q?vh@ﬁﬁ '35('&?1':/5 ﬁéﬁaﬁ@lf%d t(fﬁﬂ'en FRABHRS (()Igl%)ii%n(é‘distilla-
(T (9 0 B Bpa v tisHEU therthapiod 3 Eepral diees 1 obtan a
topl mixtures §d<ti)i qompaliping 8. iyt &l (of etefinroxidef0.64 t.Harof prapytene, 0.04
Wﬁﬂ‘igﬁf atothideRfdel 09106 -A-spmBirand, O.OH’fvﬁ.C‘-%S?f MEARSli M a mixture
e prior r esofa), (R), :
bl Aris o4 w8 S gblelf. Bednitod Fetpg 186 e Paina Wy boi-
ingdpyprasyets of Hhergnroxidatiom dép puse elghiv exide (> 89 9prtoiprepene oxide)
iPeefarated from ﬁh&mimr(nlg&robypﬁétilmﬂbrdat &9kesB@redof 4 bar in a distillation
RARE FEHS HooRitc bulies o 4 Hlub Bedth BREREEAh 1IRIZHMtage s
(i) and (iii), wherein between the two reaction stages
phepyiventenethants is separptad ditoau tHenmixtuse gYeciil in & skage (d) in two ther-
ﬁig?} bciﬁdpﬁ’édt g&illa{ﬁiﬁ?i&ldxrﬂﬁs.'fgl-%iz?gﬁtrédgeg ﬁwté’g:ﬁgéi%nﬁﬁ?ati%h cdfimn (13
@Bistcfl §geST grom uyhichiod agpt IapL6irea { Ly 8 italpech he gstiation
being carriedgfut Bt 2 tbppressuenef H8 bar.vThiebiotigans steegnuebtdined is intro-
alcgein{d 4 seécHd diSwation b@laﬂnnish.&mﬁ@ed Wal ceung M@'thelcfrétﬁlﬁl stages,
. r S ]I e
é&%@ﬁ%@?@ﬁé‘%ﬁ%&g a0, 308 e BlMhyeH oBlg o H i) top pres-
syre afol9.6 bRk Tayqjthesmalaequpachdigtillaior deweratasoralizedogich that the
ebndevseraigedrtolcondehs? the tof/strédth ioBtad'iedecﬁfttbe/ s?mrwqbwdr tsGsimulta-
heish) S porizer HPURH AT e*“-?i“ceé@éﬁuﬂf‘#@-%gj finlf¥30 prociuct
ok the SREQNS RO MM RPMREISAS, S ","t-'\ﬁaf’&‘?thaﬂ?'@é‘@t%‘ﬂt- % Qt waien the mix-
fuee (Midil(battdmeyrocuiatiaf then sésqmdodeloms) cemprises 97.5 wt.-% of water, 2
@t Y6 PPy JlycoP 03B\t LR BRNB&IYcoMelrerd, T whIep Iﬁyhﬁf‘ﬁly&ﬂ ethers,
r ec?@tgl on sft ?’a?@i) L] ) rt 0 cona/eLtf H2QZ2 to 9?. 9n 0 fises 22 wt.-
a0q e mpgre fM; fe RireRmE PSrdYchar e SEFeTdeqI RN P :
% glycotethers. and 88untl-% water.ddwn serord mgthanplwatesseparation column is

6SuTRIcUSAt 18 Riristbaf (Wifer SGURPRINE thedrRf | N, net hanol and
water. (Ma) is sent to stage (b).

In contrast to example 1, water steam from grid is used to operate vaporizers (reboil-
ers) used in distillation column as mentioned in the separation stages (a), (b) and (c).
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The unreacted olefin is separated fromthe m xture
(Ma) by distillation (b) in a distilla tion colum

WORG0h/01483 heor eti cal stages atg@ pressure of 1PAT/BRI004/@50092

obtain a m xture (M) at the top of the col um

conPri sing 89 wt.-%of olefin, 5.6 w.-% of propane, 4

e fallpwisgeabruties dcalculatedl penmelric don/ly escyclgd anethanok ag pelvent, are

hdddaiditd operaRy the iabgveraedumibed proseser and 11.1 wt. - % of

ol efi n oxi de. Subsequently, the crude olefin oxide is

separated fromthe m xture (M bi iZﬁJi nadistilla tion

Athegh dytyof £¢76 (KVi/(twer/) s ReERSSATY| PlagRdR) e REMen Addiignalty a heat

ting of 658 KW/ (tebabk stdge (bjoadditionally @ peati dutyiofe 1 KIVG(tveon/h), stage (c)
b vy | of i . .

o TG Lo PRy S per = oo

KV¥(tyeprlfly ' @@NSHMAR: HARBRrediQ e hgat CapRinpRiiog; i pxample

t ahe heal cogpsgBptionie increasied byt 114 %] Thigexample cledgiyaltaws the benefit

bihe irehtRSea inttted PRIdes NG bypr oduct s of the

epoxi dation. The pure olefin oxide (> 99.9 w.-%

propyl ene oxide) is separated fromthe m xture (Mci)

by distillation at a pressure of 4 bar in a

Ekarpld 31t | onHéatvintegrated groééss hecurding ®J thrd myeAtién, comprising

si de stream eanhel i stage 5. The

sol vent net h%%ggg@’ @ozﬁgg@ég{)’f;rﬁoﬁﬁ)l)he mxture (Mcii)

in a stage (d) in two ther mally coupled distillation
Badpylens (clevhicaligrade) is comvettied adithi eride aydrogen peroxide having a con-
téérgﬂal\t/igh gfr Agg,t.@giﬂng rrp]frés’;egtce 3P rrgetqa%aln aesS&ﬂ@é?ﬁt i hné T8M ¥hhig& to pro-
YIS0 PR 01 PpaieG i PSs (] 40 o) W Péss N, Petiegp dhg two reaction
stageshpriopylghe okide ismeparateciara ssagen(iih byl distillationr o duced

into a second distillation colum, a divided wall

Sagnah Bpob 10T Sorigien ¥ 90 %%puﬁ%ﬁf@?'csﬁigsté?dnéfé i; qopversion in
slage &) isa91 dp Theedistilatien isrrunping abartop pigssulectig bar. From the di-
videdvall columiniin btage @) (40rORtIea stafes] digiding el fidnastagd fe t0 32), a
- e t p g g
PR RORBINE Surbfis FROMIRCald Brchifin /s XebBREP o] istlaton
PYsr the, forr iThesidesstipam with @ qangentratiop gf §8wi(-Fa Wﬁfh&n?'o%‘d 2 wt-%
Hs@ dbuditectly redyeled du cradticostages (i):iorqmran_smmt 9818\16.%_% e MeOH sol-
(& naRam ahflied iMMihe KrRtbs¥ef R botidhe ste¥imUcdhtdinthgimdthanol, water,

b BT RERER oot o ER0PR. Sy pbogigms, is on

logethgr with freeh heapylene tal Beagtion stages)tigrto gbyvent H&1te 99,9 %. Stream

ana) idg miktsielsfethé Mistlilatioh to isﬂ@arﬁtarnaélré RUstUstiea R oft Si&ge (iii) and

| C - 9% S

FRRs BN e B4 B8 Dot tband il BB Senfbove @

colum is operated with 16 bar steam (water steam

Theunitcaetegralefin ftam geninbase (Maa)dx se:_pﬂratea,b(yvmstmaticﬁ @M a distilla-
] . . e .V i

5 EPIh Q14 FECkcl SRR o FBEIE B B 14k B9 pofBiea mixture (.

Q'S phihsdoRof e sgluemncomprising 89yy--vecgf olefia. #-81Wiot ¢fPrerane. 4 wt-%

ohethiaes], ah | duviate df pegeneand e rhisturd (M-bd) coreprising mathanol, water

én?d %gg\éﬁﬂ% ﬁgglt%ﬁﬂgﬁﬂéﬂ,?ﬂé}?%%‘éfa@ibtﬁ othEg ’ ineg@s“o?ﬁtfdnh“?&n stream

B capyens oot fiomdimec i bl “8on vy aton in

afdistiiatioavioper nith H30) theenetieat stageszabérated @bial gressune of 24.5 bar to

abthi Dnidurd (M\?écggﬁ(ﬁin 0B )wt. -9 @fgﬁo;ﬁﬁaneaéfmi 4 mﬂﬁlpwpaae. (M=x) is
e : Lo

oyttt Saed e mIRGHd dia v p PRy Ryt Hobilene and 7

Whivs 1iscobigingcdef the bettam pEile tewefsunpti on i n exanpl e

1, the heat consunption is increased by 111 % This

exanpl e clearly shows the benefit
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of the inventive heat integrated process. Exanple 3:
Heat -i ntegrated process according to the invention,

weowpoiashg stages (a), (b), (g9, (d), (x), aneCT/EP2006/050092

Propyl ene (chem cal grade) is converted with crude
hydr ogen peroxi de having a con centration of 40 wt. -%
BrbsagueRtive ienerude plefip oxigdads seraraiedfiom thenmixtume (M- -bii) in a distilla-

tiert &bgéf(c)tal 05 Baipinl £ Bigtilition @owdr Havingr SRebticaltsigRs to obtain a

{o:p)m él\'/l' Q)cgrﬁ%%g'g@ éJ\fc‘z{ ‘“P%Polteﬁffo ige. 6?29{1 ‘grbf%'irc?&zf’e%e 0.04

e'lLs
|°F PSQ"P'GﬁthQeQ&"lV&tﬁ % Af @?ﬁ‘@@d( P)01 ée?ff raeWgaolandzq)mlxture
(Mucu) Gompsisiger6(2 iwt)-%adf mMdlhdreml, 22 P wR-% wwaterr thegestibeing heavy boil-

ﬁl(g%@SroGh):ts'o?tt% é'po%?daT&? T%b?fuhi bigkih 8Rdd ?> 64 @th?i; 6}5 )ﬁene oxide)
s SRpBiaied T e H‘B‘t‘f’ﬁg [ b drinafcn Bla Pssigiang Rfaam a distilation

fowermhaviag 45 $hepret®al stagessasreside stean ipradugt fsam hegsetical stage S.
propylene and propyl ene oxide is separated by

il.lation over_ the t The .side
E boling &R nabahgd Bmalintibder i Nl Bafigmer than we-
tor 1aee separaiedyip |astage (v)efEerniths mixtdge@V-cil) oven the tapnefim distillation
tﬁmelfhaﬁnﬁ’mefthéd‘rétldﬂiﬂdgég by dftilatidhrat amprégyure 6fl1 ibar tdebtain a top

un%ﬁﬁggqq&d#ﬁ p@%)?gb&&ﬁ%&lh@oﬁkﬁgﬁfe%”&lm 48% &taldehyde
B%P@el?@?@e ega"dgT Yoto¥H@: d he rast ieMeOfb fehatiomsdtiegm (M-y) is

bbtaimkedpr opyl ene to reaction stages (iii) to convert
H2ZQ2 to 99.9 % Stream (Ma) is a m xture of the

til t i t nd th t| t
14 borveyf B S8raGRE% MR B hotbins raBtuTRBre i) T lwo ther
mathn eouplechdigtilatior: colugng.a(M- y)sls dndraducer u;rtcagérs(c Wistillatios column (13
thebrticaleslagd sy fifom Wh@M thE &/agbix tdp” StrddMh #0d)i i§ chRIREAItRS distillation

Pifad r*e'géq%‘tsa? %gé@ brisbyR, Sfeéé'u'r'e “pe %f% gkl i i
dugedxipier @ seaand) %H"atlmoelumnoﬁ divided wall, gluEr{fP iteearetiqab stages,
dividirp wéll Porafstage & tdstabe 3%), Ahe AstiABA bethgdarriéd out at a top pres-

rB? @|8 B&d T%voﬁh\ﬁfmall?’&fugf%ycﬂ&natlﬁ{%m%i%get Haraﬁz%% sx*ch that the

bli nprisin
ngen rdaaeaéo cgﬁq%}seg%g}paﬁt{e@m getaiped diom the segard fawes s simul-
faneously usshag Mpimn;:er for theyfirst rcolum. Jap amigttiesd(M-di) nfiglid top product

6EHEIseball EBIdhHY @onﬁﬁhs@s 9B L% Hménastl %H 12 RL R Bf WhkeR the mix-

t ]
f il Pt i I, 8o SRl E0mpTedtySs wise g ater, 2
wM%prcmylﬁmeugiymg 0d1S wik.-% onopbglpedd gihess &.4mwat. 4o \htghep/@lycol ethers,
A BRNAixtur M)dlll)f(sﬂ@str@ém QrdtRE of ﬂhb%eﬁérﬂﬂ&)llﬁrﬂh) c g{mses 22 wt.-

5}] @ﬁycgbrl I\?e%s d\gfgt gtgfnﬁ‘ee%gﬁﬁc{ &Pg?\&%’c‘ép&paa? 0?1 column is
pmtedsuws@on?é ﬁtqayn (Vﬁ’ﬁ%f stearpdrasm é‘fq gfldoxu de is
separated fromthe mxture (Mbii) in adistilla tion

ﬁ%g@g&%a;?&urq%és @%m I(g@f og{aﬂe'dl iJr&H"u 'tﬁH‘flrtsf’Y}E |3¥'0891n§10used in

a aln
&’é REYINg ErRfesirg &ﬁ 9.bgg gpd gt "éff‘P?faBE?g]é 0‘0 Co "%W'é'f"g 98 wt-%
methanblearel, 2 @t.624 HyO, isYased taopemlejwppdeers({re(bmllens) uskddh distillation
E&LARNGE af n%?atu&ﬁea‘n?("tﬁg séB%HiFéH%'tag%@ az)a(]tﬁ1 mﬁk l{é)eaﬁd\/tﬁ' i)
conprising 76 - % of et hanol . % wat er ;
t he rest belng heavy boil ing byproducts of the
Ehafallgwingdeat duties pealeulaied penmeitic den/l seaygled methangl as solvent, are
ﬁéédéﬂ't@ﬁ?e@l@ {6 )abbve-864t7ibad prbcksemM the m xture (Mci)
by distillation at a pressure of 4 bar in a
distillation tower having 45 theoretical stages
Ajhgat dyty b SHKWAbeoH/P) i REESRSERYe Biags) (akeangemss 3Zoﬁ/(a heat duty of
58 Kiviguern))ostage (hasonsgmes b6 I(a hgatpdutybf 2 DW&V/(thdaah)), stage (x)

3@4&%@'6 ‘%r(g hlegf’\@dty Bh%‘ KW(tMeOH/h)), stage (c) consumes 12 % (a heat duty
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ter are separated in a stage (y) fromthe mxture
(Mcii) over the top of a distillation tower having 15

wo bwonetisral stages by distillgfion at a pressPCEER{004/050092

bar to obtain a top stream m Xture conprising 20 wt.-%

| ower boilin nents such as acet al dehyde and
of &b KWilthicielh) @60 @tRge 1y eonsumea 3ar% (healrdusy of LAOMEH tugon/) of

{retMeDE-vapb oD 6lbam (T¢), ofithinbd &@dm thb dirst dlstitltion BluREN@ed in (d)
bévﬁgfﬁg&%g% Jf%%ér%%g%&hh@gﬁt&% o?‘l‘& xture (My) in

mal’l'y couple ion c ums. (My) is
|ntroduced|ntoaf|rst distillation colum (13
theoretical stages) fromwhich the vapor top stream

ggﬂg {ezalp OB: ZPF&?SS tg@@or@i fd frt _IdrRi? el 'cgﬁr'lsﬁigﬁd §Gge¥'{a), (b), (c),
obt ai ned is (%iftu(?% Hﬂé ?l& '%?aEEUSW&;‘BPstl | | atl on

columm, a di(\ﬁqu-marahveemnlnh (40 theoretical stages,

di vi d| ng wal | fromstage 6 to stage 30), the

Bioblepaedeleddndot) I8 chmetef ity rnde hifoBP T Re(iE, Bving a con-
ﬁ?r@ralt'@'épf ’iQeWt s@%tmmesqnﬁ@ of gethanekas spivant apd dSntjeatalyst to pro-
pylend oRidetineawan eattiinmstgés GiManb iy ewnerdint Bm?h &h? two reaction

- rst col um.
%ﬂﬁé@‘#} @P ﬁrggé %)\I{W%F)%P ?E%aé/uf] %‘%J&Jp?lgg{ld%ﬁ 'Bt‘ he second

colum) conprises 98 wt.-% of nethanol and 2 wt. - % of
Reaction in sagei(i id peréorgnibt dit 2D bahon stage iiipaiuta barf Ho@geconversion in

§tr§oé’ |‘I§i sl i Wheccﬂﬁﬂ’léhér?% r%ﬁmﬁg‘% a to/ Qfes‘éﬁrteeéf 1.2 bﬁ‘F Fro/Pn the di-
Qe walt B P Rlobe i &g egrel 'g%%tqg%éyﬁwﬁémr“@‘ﬁ(fm?tﬁss 8t032), a

steeame containing purplde qrropyienenand propyigne wixidenls separatéds by distillation
éverthe topO/OTBb)é‘i‘dél stRfafewih %%n%@nt\ﬁtlon%f%tvﬂf % rhethaREICaHAIR wt.-%

5o WAty ockbed Rl Refidh TR ey BL ?ﬁé%oPQé%?OH sol-

%’ﬂ %’P?@aﬁﬁ’R‘N’d)'n tog) PEACEES Th%hﬁ)ti% strea’y: comtaining |regthanpl. water,
Garedomd Utydtbgen defdxideahd Gpaxidatists bysroadcts. gbglyceletiiess, is sent

foﬁgﬁgF RtH "f@sﬁé 8]p9l%ng for é?’éﬁor?&%géé ﬁu 3?8 cgﬁle‘M A (92'{8*95@“% Stream

M-absi @ @?‘@Y‘e@ébe df?t'lB?tQﬂltPP SFeRA %E‘SI"G%’”U%*&S‘ eaen of stage (iii) and
camprises etefinoxidecusrepeted blefin, methged ahd)watdrbiM-aj is)sen( to)stage (b).
and (y). The foll ow ng heat duties, cal cul ated per

/h I & [e.ne

tric to oI as soIv t ed . .
156 UivertRt oor Tt Ve i TR 6 Setel®d B qiRBediiE) Fhp aistte-
unzsowwotwmbewmayratlsalmﬁwprem ef {.4)bar ¢» sbit@insa Byxture (M-
Bh aethBesy oﬂH/é ¥olamnldofnpfi¥hg isoMratd dPalefinss 83 -400f propane 4 wt-%

% (A,
Saﬂgﬁac’rboﬁ% 4 \&t (/h‘éPB ﬁ %ﬁ)c{ a2m g(t %{WW&&@I&% % h%ggl water
gm d&.1(wh-% ehglghin oxide. é&feraseméﬁtloalﬁ pasygesvobmqqrptmqffom stream
M-b))) prapylesd Bosepasgted fromUhe sestilingontigtubeimta stayy (0 fbyldiftillation in

M &ﬁlat‘\@p@/\m )Nltﬁf131bl he g& stl’zfq%a oﬂe?éle&ta'i %aﬂbgs-[% of 24.5 bar to
ot

obt al ned t1on
Obisin A rge M) SowFaing PO o Vel Prapene. awpwﬁ BrpRge- (4 s
tetidtrodlicefbiataydtaged(a). Rmmtemsofaﬁﬁ:wt &b pgopane} Hevtpv popylene and 7

At o6 MOl shitdlSePAREE Bottéhh of hBdowérc) . (d), (x), and
(y) wthout heat integration (Conparative exanple)

Propyl ene (chem cal grade) is converted with crude
Rybseggentlyp éheosrude oledin ioigeds separaiediffom thermixture (Mviii) ima distilla-
tioh stage E)GRDE Badi dTBictRIOh téwerIRiviNgNB0 MadreliSal lstages to obtain a
%trﬁ&%% (I\tll %l)%o%pnsmg 99.8 wt.-% of olefin oxide, 0.04 wt.-% of propylene, 0.04
wt.-% of acetaldehyde, 0.01 wt.-% of methanol, 0.01 wt.-% of methanol and a mixture
(M-cii) comprising 76.2 wt.-% of methanol, 22.7 wt.-% water; the rest being heavy boil-
ing byproducts of the epoxidation. The pure olefin oxide (> 99.9 wt.-% propylene oxide)
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pyl ene oxide in two reaction stages (i) and (iii),
wherei n between the two reaction stages propyl ene

W@z2000077183 separated in a stageqii) by distil|BtT/BP2006/050092

Reaction in stage (i) is performed at 20 bar, in stage
(iii) at 10 bar. H2O2 conversion in stage (i) is 91
i sepa@ted fsom thexmixurei(M- giumhdisigdlation at @ prespyresd drhar b a distillation

fower having §5 @iBordticalstagestch ¥i8é btréarh protuchirsrh &gdrdtichl stage 5.
(40 theoretical stages, dividing wall from stage 8 to

a stream cont aj ni ng sur pl.us propyl ene and
b%i?g)!"@%ora;z?wsu having fblingoPqiRt lewer than Aiethancbgrg lowge than wa-
teoare Shparatedeinst stagen(y)i frdm ahe oritaret Mreii)ooveo thed Bpndf. a Uistillation

FleP #30hg 384horéficay &a | Sistind Bﬁt t¥ 6r§§§ﬁ?é Sfj1 b8r to obtain a top
b o4 Ao

reactlo sta es 0

Sre b StSEigR) wh P IOPRL O eirEsonels Bish o aidenyce
ang gmomeldehydﬂ ang et Harvedter. Whe eest isIMeOk Achbtiopsrsigam (M-y) is
esamsgde and epoxi dati on byproducts, e.qg.

gl ycol ethers, is sent together wth fresh propylene to
reaction stages (iii) to convert H2ZO2 to 99.9 % _

Ehe salMentivrethanad i;sepagatad &oay thehettgmsistreas migkire dg-y) in two ther-
fralle e predidistiiation toleinns.t (M@ aitradilegin(o & ffigst arsdilation column (13

&%Mlb&eﬁ% ‘?ff#o'ﬂn Wﬁicﬂethe %ESF‘&%: % eOJFﬁ Q‘c{}nl? e%'@g{iﬁé(}:o'thé"&%tmatuon

being |Cﬁrr|epdmttah@ tﬁp )p(qﬁsgr qag 'glppgqtggn&j s%@am obtained is intro-
ducsdi ihoaa secondagistillatien dolamnl laajl\tldemwalbbdnmnVMO Hheotetical stages,

&.bl%ﬁ{ e\hélp%msstté’dbeé td”‘&ta@e @b?stﬁ@ bRtiRtiop -beindPEartidy Qll?ctaﬁ'antop pres-
Wre <§/1:¢f86 B% fofli r? t%grr%ar]%couglegfdli}mabco@dv% %fenl:%@lllzed &JC% that the

nedeaser] useddo tordense-the i Hreagenbtainad fremihetsecend tower is simul-
{alebusl Y SR vﬁ ofgerTef the it commre rhaméixthde (M-8 - (tigai@top product

t
$ BB oampLieor3B8 56 M ordna B 3l 2y 55 B Rbtor o mic
m/ltd"h@oﬁpmt mrpéuqt ©f ghes tsag@d( ©PIUR\n) §PRPrisesad7-8 wii-% of water, 2
wt. % iprd pytene rylcolver0smwe 1% ddogipes letters, dl.43 w6 digher glycol ethers,

?Iﬁf brg AL (9.l ?ggé‘ Sfedih ofduet giatrhfe S35 BimA) EBrYpreE 22 w.-
th rﬁ/@ﬂﬁ’ 8 é"'tr' é-Waier J@Gcgﬂmf‘ 1 getbang|vatey) separation column

mopetatesd ofith8 86 \ttar -stegm dpatee steamjtfronPthpigdgy| ene and 7
-% MeOH i s obtai ned at the bottom of the tower.

ubs uent crude olefin o separ at ed
S redimaleF: FaehStean o oY if Pt A Se BofPaiizs® (raboll
er35 uped in distillation columat asomentigned indhe sgp@otiametages (@a(x) (b), (c)
§,ﬁ@g?s to obtain a top mxture (Mci) conprising 99.8
Yo of ol efin oxide, 0.04 wt.-% of propylene, O 04
-% of acetal dehyde, 0.01 wt.-% of nethanol,
Wﬂe follpwingrheahdistis, Galelatedpat metsic ton/e rﬁrOyC'@émﬂth@]qlwgs solvent, are
réededib opéfals thambbendéscriBed proskss: % wat er; the rest
bei ng heavy boil ing byproducts of the epOX|dat|on
he pure ol efin ide (> 99.9 wt,-% yl.ene oxi de
Bheal i ot K beni 8 necks9rE 1 3965 (L BleR, PhFoTRmes addi
tioredly 37 & ¢4 hdatduty oh158 KWWi(twcbi/hY)i stage (bladdiienallyd %5(a heat duty
bhep kW/(t.&e%f/hﬁt 84ge i(71?)~°*ac)‘%l|t%'nglﬁ-’y 64 eARBAY cﬁﬂy‘ of 25 rKi?lV/‘(t,\,.eoH/h)) stage

eoretica Lo S 0
s Enstsso| 2 @ iea dyt 2% SHRMLhenTaFE e 0D sftacily 30 % (a
heal dubpefr40e YW/ tvaar/b}) Ak stegin froro ithe grid. MNltegether & heatidufy of 1068
RW{tudblB) 6 @Bn&imed. di sti | [ ation tower having 15
theoretical stages by distillation at a pressure of 1
bar to obtain a top stream m xture conprising 20 wt.-%
Cemeparegdp thenbeat @ﬁwmho@ i gxamele 14be haatrempuaptigns increased by
pE®@Y. Thislestaimplecieany shows thebemeifibsf.thd went@@theasinidydted Arocess.
bottons stream (My) is obtained.
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The sol vent nethanol is separated fromthe bottons
streamm xture (My) in two ther mally coupl ed

wale@biob1183 i on col ums. (My) igy introduced i ntBCHEPI00&050092

distillation colum (13 theoretical stages) from which

the vapor top stream (Td) is obtained, the

distillation being carried out at a top pressure of

Ex&mpRry 5: TheHéuttnhwyaat&urmaesﬂ)h&md\g to thy inedntieés, comprising
into a seco t Jof=re

colum (40 Fﬂ gééké)’ gﬁ @? dggk)u@w @d %“%|| éf’ﬁngratnon meth-
stage 6 to sPdfyacesy '“gttﬁéhgl'@ﬁ“F'PHtl on being carried

out at a top pres sure of 10.8 bar. Two thermally
coupled distillation towers are realized such that the

ondenser, use qondense, t he, t am o .
BRuNRR donatiEe] o Soavgietiviy Ghes hio0uE Bydee having a con-
oenieation of 49 wt.-% lirethiei presence lofi methanhkassolvant end WSt gatalyst to pro-
pYibsB! ioflidb aR t%ol‘ébléﬁonogtab&? (13 A8 '“(‘iil) CRherdh bEWERH 1 thE€ w8 Geaction

%Qﬁ P%p{lgﬁé 9’85& bsrsgggra%ecﬁw ﬂﬂ%g%{é@@% g,sw (ﬂtt'ﬁﬁhm X ture

conprises 97.5 w.-%of water, 2 w. %propyl ene
Bk ctioh,in 8tage (Mis pSficimea it 20 @br &ih Beigs (iiPatdto vér. HYO, conversion in

Qt'aggzpnls%‘y f'Th%t #]&["%’(IOI’?@CJFUF\@E% '5? éttblé %rés%r%' 6f' ‘P 2 %? qi?om the di-

visied yalh ol stagn (40 eorelicalcages, dHEnaayalfiem stage 8o 32),
stedana icohtainirigesurplep gropyleane amd propyiese axaleais esdbparatdd by distillation

Br thd Wﬂ@ﬁdﬁr stn%taﬁf"mth far&'ﬁbéﬁ{?ati%'o@' 98'v!?c -GOME@RbI 4rfd 2 wt.-%

R36F v e eEhon SB8oT ) B aTIUT o6 A% 83p GhfpedMeOH o
venitstreaedappiied He thee praces$.othes beltprs siream ¢onfairibg ,metbanol, water,

@ﬁ?@a&ﬁéé] hy %ﬁ %lefdiWenéth xidHitibh fb?pro@@d:@ué gt Qlyccﬂéfthers having a

Bl d ¢ Z%Cv@q'aé'%arﬁ?%&m 2L o dF oocinpe) §%‘f’% divided

wab dp@thtonMewrev i) aj eouRieE éygantyethaageig Befoes it ISStssgte agather with
frests propglend do réavtion Istagad (M) (cﬁcdim@t‘t 0,099,958 ¥t (M-a) is a

rb)f)( 3&9\% “Hg Sl b @ﬂ@d %/?rée?n %géagggﬁi?;ggé cgmprises
8'8('@/0699 2GR cfolm,ngglﬁno §'P‘éﬂéte( dM @d senfde stpgedh o

heat duty of 50 KW (t MeoH h)) and stage (y)

fR¢l hﬁﬂeﬁ%ﬁ'd’efr?ﬁro@ te Mﬁ&ﬂre Atay |§§eﬂé}9ce5Wy(élstﬁ{'§fRfrv In 2 distilla-

f steam fro ether a

ainonL? el asee A o fehet ol & midure (-
bid attheien oithe coluramonmprising 88 wie %t of elafioudBtwioth ofpropane, 4 wt.-%

heHanassst Py b9, 4f o%'eﬁ SR EThiRtued @th)/c@hﬁf‘@nd Rthanol, water
g'r%]ogqe 1twtg)t{ #pﬁlgi" |E\6§ Eé J%%@%rét?ﬁ%? 9%{ t%y g% orpti ption | from stream
Nrbheropyloeeis waraé@drfwmsthﬁge%ﬂt@ge@ E in q stage ()@)by istillation in
& djstillgtion, toey witaMBOf thedretical Begtesi dﬁe@é@tat @npre®sune @ 24.5 bar to

S5 £ Mk BRSO T G, v
teciirpaceginigrstage (@) A migtite oD Wi mnef 5 Wit %awepylglge and 7

wbi% deOHh iscbbeBrdd atathabyl:ktmbbthprtmmplyl ene oxide in two
reaction stages (i) and (iii), wherein between the two

SEEsaueny) VB S8 oY 5RioB < SpialeR 7T Meciiee (yibi) i a distle
fier stegente) a4t0.20abiarg distilation daweriNaving=80 theotesical stayes to obtain a

fORMRILPS (W-ci)tofiphging (99)8 WE- 99 ol offin bkigle dD.04 WltL At df PRopyfene, 0.04
WQP o? gc&&ldgh);o%p oW & |91 th%hgl B 3 thB/ogP r]hgt%a%l and a mixture
(M-cii) comprising 76.2 wt.-% of methanol, 22.7 wt.-% water; the rest being heavy boil-
ing byproducts of the epoxidation. The pure olefin oxide (> 99.9 wt.-% propylene oxide)
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vided wall colum in stage (ii) (40 theoretical
stages, dividing wall fromstage 8 to 32), a stream

weowsarnsng surplus propyl ene ggnd propyl ene oXPEEEPZ06/050092

separated by distillation over the top. The side
streamwith a concentration of 98 wt.-% nmethanol and 2
inseparatextiron the medureyMraikx-distiliation plcaprasswrest 4dws i a Histillation
toweR Radn® Y5 thedfetitdl stadésads 4 Side bpédh pRIduEERSm Hdopétital stage 5.
applied in the process. The bottom stream cont a| ni ng

nmet hanol , water, unreacted hydrogen peroxi de an

kp¥RrYiag F%’ﬁpﬁ‘msd'tﬁ‘,ﬂf‘g§ beiling P‘{j‘l‘tﬂ%‘ﬁﬁ? etgﬁ'e Fl,eth%{/?'i‘fb'o&’e’ than wa-
tee raoe saparatedah a/Sta@e (y)sfraddne imixtatel (M-oitjealer thé et ofup distillation
foW:ér fhﬁﬁﬁ %’fﬁéﬁr@h&a@s&?@s 2] \ﬁlsﬂﬁ’cﬂlowaétl rﬁ s°§u're bf""i ib8Pto obtain a top

a Cco

XC
s@sm migutegamigiang 74wt d%ﬁryw ?%“m?e[ﬁ oot gretaldenyde
énd piopionaldehyder and-P @2 -Yoovaler, Jhegessis MaPH. W kottoms siream (M-y) is
bhtsingge of the distillation top streamand the outl et
stream of stage (iii) and conprises ol efin oxide,
unreacted ol efin, nmethanol and water. (Ma) is sent to
£he gelven)metirarol issepasated fromethe hottp s strrampmixtuie €Vigylimiwo ther-
ally epupied distilfasiorn coitimhb . aM-p)is (fidodutediint & first distiNdtion column (13

@%B%alv%%gesﬂﬁrow Wmcﬂt t’hg a\}ﬁgﬁgf’c%e %‘m ?Tc@ |§Stﬁ>ﬁﬁe00ft?é' distillation

YIRS cRLIEAPUB Gt \ﬂttoP%‘%ﬁs“Eﬂ bag H‘Q/\Pott%‘%ﬁtr ;S’QF?éned4's intro-
diced%ntoed kecmwid distillafion! column¥%a afividedy galh colama (40 rthedrellmal stages,

QMdFH '\)/alpf%mrs‘t | T8k é@@i thé‘@kﬁﬁati@ﬂ%e éarr‘i\éd otPAlfa top pres-

ol efin 0 S rati o n 0

Qe b, pefavy B IseL AHS @etﬁéqﬁr'%%ﬁy D ARLELER e s
heated wprig ancounterecurmentiexahagger(with the bisttom siream of this tewer. Two
thefrhallyl ubra distingtionolversla8 rédiped et EHat Hed@dlenser used to con-

?%ﬂes:e)%g gq%tre% éﬁ%‘égéﬁo&}hége%ngﬁywép 8% L@ aﬂe@wsﬁg G;ste%ras vapor-
Febiosithe firshealymns The mixgred i@ o(llqtn@ s preguct(qfthe gecond column)
coniprises 98 wBS%Véf. méthansipate2 ot.-98 of Wasromed eiéuren-dii) (bottom

é‘toducf’m sbéorﬁﬁ%@lhﬂﬁlg c@rtnPﬁ{lﬁ &05 Mm%%“ wtate? 3 Wa p{opa/lene gly-

bsequent I'n oxlde is se
£9le RNF afe ?WQMCP')eth?fSaO ap ¥t Yo higher chet%lSe s@nd the mixture (M-
Qiii p( sinter stieamapradwxt iof thest second ooiﬂmnhavnpr@eSCZZtWte% gliycat agthers and
88 @99% vJa‘PerO*Pﬁé"sBcé‘ncI ?ribtﬁﬁr?éﬁ/%ﬁer (élébﬁra)uoﬁ QIR '|§‘8pe?§te§ with 16

ol.efin o % of propyl ene, 0.
b 3620y (GRS APABHORB IS e - o6 of hethanol . 0.01
W . -% of methanol and a m xture (Mcii) conprising
The Me@H-vapdir toF bthediR [(Td)?2 3btained. frdfh \0RS first distiRitibR Tblumn used in

(i £BgnBE Breedtpd br 4 BaPYRS B3GDSralle bR 0B Blsing 06 wt-6

geﬁanak@'ui 2 Wénﬁt"i?é) ¥ ygedrte operats yaRW'Z@ﬁSs(EquOH%{ﬁ) @ﬁ?ddﬂ digtillation

polema wsed a$ méntieded in thie sbpatatiohatdages (2 (xhde), agd @).

theoretical stages as a side stream product from

theoretical stage 5. Low boiling conpounds having a

ble fallagingdieat dutieeccaleutaied pet hatio ltondh cedyoled methene! asselvent, are
the m xture (Mcii)

ﬁ)ﬁ%/(';(;dreﬁtq ﬁ%% F I%bavoié B?%?Péﬁ)m% vver havi ng 15

t heoreti cal stages by distillation at a pressure of 1

fhreaf 81&218 é‘éé‘K\W/ o H/ﬁ)t |5 %@&é@a?&ﬁ BE@C ng;%Héi Elngg 33(%% héafduty of

1
iR HE0% ] CPsmES B hoat ity pLe] KW laee). stage ()
bm:tsUmes 6s%or(e dnveal dity pf 25 Kl {tadon/b)), stape (@ cbusumheartd Pafadieat duty
b%@ﬂm&r%ﬁﬁ )fa'he @Iéq@e( Pt(éjl?rfsstgﬁéls %Flr‘)g Qé"‘hﬁhtxddi'}v ef 14¢ WW:‘(tﬂeoH/h)) of
fh%%@ﬁcv@aowﬁi%sfﬁ (L oieinei Fam B P iatoh oltnn Gsed in (@)

having a pressure of 3.9 bar and a temperature of 104 °C.




theoretical stages) fromwhich the vapor top stream

(Td) is obtained, the distillation being carried out
W@e0oa/0tags pressure of 3.9 bar.gglhe bottons st rBEIEP2006/050092

obtained is introduced into a second distillation

colum, a divided wall colum (40 theoretical stages,

dividing wall fromstage 6 to stage 30), the

Gombhlddath it hbat dbpseaplioreidl exainpis 3 ahd BgatWoAsuription iefadditionally

&chr? %r Y. S?A‘?dﬁls%}?“\%e (t,lggrlyf &%%sghé([)é'ﬁeqw BPthter?&rtﬁHr%kféﬁged heat

Wit %tﬁfj P&F@ﬁ%?@@?a’ﬁﬁj tt%thFrPéo‘I?c??Q%‘MtW Bﬁ@h @Pgﬁaﬁ?%
tower. Two thermally coupled distillation towers are
realized such that the condenser used to condense the
top stream obtai ned fromthe second tower is
si mul taneously used as vapor izer for the first
colum. The m xture (Mdi) (liquid top product of the
second colum) conprises 98 wt.-% of nethanol and 2
w.-%of water, the mxture (Mdii) (bottom product of
the second colum) conprises 97.5 w.-%of water, 2

-% propyl ene gly col, 0.05 wt.-% nonogl ycol ethers,
0.45 wt.-% hi gher glycol ethers, and the m xture
(Mliii) (side stream product of the second col um)
conprises 22 wt.-%glycol ethers and 88 wt.-% water.
The second met hanol /water separation colum is
operated with 16 bar steam (water stean) fromthe
grid. The MeOH vapour top stream (Td), obtained from
the first distillation colum used in (d) having a
pressure of 3,9 bar and a tenperature of 104 0C, and
conprising 98 wt-% nethanol and 2 wt.-% H20 is used to
operate vaporizers (reboilers) used in distillation
columm used as nentioned in the separation stages (a),
(b), (x), (c), and (y). The follow ng heat duties,
cal cul ated per netric ton/h recycl ed nethanol as
sol vent, are needed to operate the above-descri bed
process: A heat duty of 383 KW(t MeoH h) is
necessary. Stage (a) consunes 35 % (a heat duty of 135
KW (t MeoH h)), stage (b) consunes 6 % (a heat duty of
2 1 KW(tMeoH h)), stage (x) consunes 6 % (a heat duty
of 25 KW (t MeOH h)), stage (c) consunes 13 % (a heat
duty of 50 KW (t MY H h)) and stage (y) consunes 36 %
(a heat duty of 140 KW (t MeOH h)) of the MeOH vapour
top stream (Td), obtained fromthe first distillation
columm used in (d) having a pressure of 3.9 bar and a
tenperature of 104 OC. Conpared to the heat consunption
in exanple 3 the heat consunption is additionally
decreased by 9 % This exanple clearly shows the
benefit of the further extended heat integrated
process conpared to the processes w thout heat
integration.We claim 1. A process for the epoxidation
of an oiepn conprising (a) reacting the olefin with
hydr ogen peroxide in the presence of nethanol as
solvent in at least two reaction stages to obtain a
m xture (Ma) conprising olefin oxide, unreacted
ol efin, nmethanol and water, wherein between at |east
two reaction stages, olefin oxide is separated by
distillation; (b) separating unreacted olefin fromthe
m xture (Ma) by distillation to obtain a m xture
(Mbi) conprising at least 80 w.-%of olefin and a
m xture (Mbii)
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conprising nmethanol, water and at |east 7 wt.-% of
ol efin oxide; (c) separating olefin oxide fromthe

woroob07TASI M bii) in at |east one distillation BCEHER2006050092

obtain a mxture (Mci) codprising at least 99 w.-%

of olefin oxide and a mxture (Mcii) conprising water
Werclain: | east 55 wt.-% of methanol; (d) separating

nmet hanol fromthe m xture (Mcii) in at |east one
distillation stage to obtain a mxture (Mdi)

conprising at |east 85 wt.-% of nethanol and up to 10

Wt . - dorspcepgferthe gpexidation of ap eleivcamMPYiSiR@npr i si ng at

| eas{a)90 redctin§died olefit @ith hybegen peexidepothe presenaecafmethanol as
(Td) obt E\%ﬁ{}@ﬂ ih BPIEL& twoGBaLtioRREagEs 34 bbbt 4 RIktGR! (M) comprising

sed in . said vapo op.stream (Td) conpr n t
oast 850 Gdkiibasted PBAGatRpooHs SelErwheth, Between at
parti al | yeast tworesctionrstagespolefin exide issagparated by distilatiome
<(3|i S%t kti()bl) %bbagat(i Wgacﬂ# BRdfih froAfthe ﬂﬁ)&gjeq_l‘l@aﬂfy cﬁétfnlaﬁén to obtain a
a), (2. roce s cj al i n clai. )
1Y) st wmiagre 20 EompREing o0 fE28F o %%Aa%fgo?%ge%vdtaqm'ﬂ"m (-bi)
oper at e &PMPESIsY Medhanch wajerand:ahtnest ewt. (s eficlefin pxige;
}‘ romg t @eﬁé}la’mig oféfivfoxidédyoratite Hfb@aret (M-bif) i &t east one distillation
east par, v . , .
50wt . ool SR SRR HpEmdilg Hricdlt B0 Wh ok olein oxice
parti al | #nd ayaistire Qi) comprising(water and afjgashpe wh e of gethanol,
cl ai (dd iseparatngnnistizancl frowh éee mixtaree(M-Cidf innati eaptr omee déstillation
P ocess 80| B AR 8 rhisiuRs QB gt 1ot 85, 5% of methanol
P ture ARFLP Rl vl Sl Patekcant F Suurs b heSompgising g least 90
in (b), wirBofwaterpropene is separated fromthe mx
E K/[ EMM’&) aldapdi &dp! $thein Od)tobtARERrOmt et Xdndl dstillation column
| i sin nr.eac ene opage .
Sai e RIBL sald et oo oSBT T pRhABTE S8R BE 3R Xhmethanal is
t he peesbiorpperate @f lemst parially et least ene vapprigersised i at lgastiage distil-
obt alatioa colurinlsed (ivaii@ast @Ap of Stages @), (bpasd (cP0 wt . - % of

propene, and wherein the vapor top stream (Td) is used
to operate at |least partially at | east one vaporiz

. . ) er
ised e Prcepg a8 claimed i daim 1. avhesaindean, Rrio §9ay--#anofd) are used
| easto gperatefat tdastpartidiy)a véprizer( usedama)( fym 150 ZDhet.-% of (Td) are
- 535 @ofprdlo B fbasliofily fapdhabl fed I (B7sRd KBTPPLo 0 wt.2%
VapoP! O ka5 opipte atiesat padly g vaporzst wied ()
areused to operate at least partially a vaporizer used
8N (rhe proceds hstdlaidedWh chaifh Of ol 2 0Whérem the eflefinOis Qip6ieteCand the

?g !2(@%\?{/{"9?@0;%%6%’%?@%%@88” zer used in (c), and from1

e Used to operate at | east
partially a vaporizer used in (x). 6. The process as
4] ai MR pratess ¥s efaimédiim@aith 8,0nfFereinvih€iethe mixture \M-d) ladditionally
m xt : [ ddiLi-anal ' : -
Corm SRR R L BBl S o v
met hiH58 1 (MsAicPY diridlation 4p ok theamidurg; (M) 5p@Esipg the unreacted
sai dppmpeoessd pmppné,sa’idwgo(g@s addiinaltyi cunprisimgat | east
one gaNPREPSkatRY tHOpRpEY FrbMOthBhiRturd OWEi) bynaRtillation to obtain a
mixture (M-x) comprising at least 90 wt.-% of propene,
and wherein the vapor top stream (Td) is used to operate at least partially at
least one vaporizer used in at least one distillation column used in at least one of

stages (a), (b), (c) and (x).

5. The process as claimed in claim 4, wherein from 5 to 60 wt.-% of (Td) are used
to operate at least partially a vaporizer used in (a), from 1 to 20 wt.-% of (Td) are
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met hanol and | ower than water fromthe m xture (Mcii)
by distillation to ob tain a mxture (My) conprising

wo e@maza831 o 80 w . -% of met hanol and from 10 tPCBHBEP216/050092

-% of water; (d) separating8nethanol fromthe m xture
(My) in at least one distillation stage to obtain
m xt Uged tawraratecaiigast Parigline vapadzerasediin (b} fpm 1 to 50 wt.-% of
ETEt g(imiﬂar@tlsbdm dperald atteastPattfallpvatvaporizan ds&d il (&), tarl from 1 to
M N -9 . .
b 20 TR0 e GBI ol R Rorzct O n )
at least partially at | east one vaporizer used in at
6easThepeocdss s tlamedin anglofinkains2 tb 5 nwihdreinéa &), tha enixthire (M-cii)
st ag‘éﬁ%lﬁéﬂally (:Q%préé‘s)atfl’éH%t 6de ?orﬁpoum%aan%eﬁtﬁh@&emp ratyre lower

|
e lengmeendanydawd Fag agteral A gue gressye, e pcess tompris-
usedingn (a) froml to 20 wt.-%of (Td) are used to
oper ghe @b% rafsd tHeaat least Uneaodrﬁﬁ&fddzﬁévmgsﬁ%dllmg(ﬂ&nt lower than

| east  pantatiand add s eyttt o i;g T3 olsuigign to ob-
60 wt . - vdajn a("IT@FBUf%\KM-Yt)@@@'Pﬂ%nQJﬁ@ma"c(bt 0 wi6 of methanol and from
partial | Yoao 8aperdpzftwateded in (y). 8. The process as

clai pgd If %Mn&%gg‘aﬁbl%rﬁ ﬂe%&ture mz/zﬁw'é{l%é%t bfié d|s |Imﬁon stage

m xt ur'e

conpound ?189*??5‘93 Abgdre) (Mng)) ?‘é’ﬂ?féﬁ"é& qtreast et f/ﬂrﬂﬁnethano' and up
nmet hanol tand wteWeof idtem and b enixtare @M-giiveamprisengsatieast 90 wt.-% of
sai d proggss conpri si ng (d) separat i ng met hanol from

themtre one tillation stage,.
o o ofeteif e hdor p Brob o PLRe B bpeigle AeBh ity at
Wt . %aef oneevaparizer, useg in at leastwne-distiddtionecolmmuged ih @t keast one of
I easgtageg(é;oqqugmd‘@yl ng a boiling tenperature |ower
t han net hanol and | ower than water, and a m xture

Mlii) conprising at |east 90 wt. -% of wate (z)

epar 8¢ iPFeehas € %M‘ﬁﬁ\/ﬁ:ﬁ@hq{elﬂcﬂqm ﬁg}oﬁglvﬁt'@ ohidg) are used
t hantoepdratect Iexstipartisra vdponizevadsed ih (a‘.)mrdirha 6120t wAl-8 of (Td) are

(M dhlecp% 8|¢e?r5fel %g&%& rﬂ)ggt%g)‘? I%t\fgpgij ?efrr[]sé{j ( %51)1 For gcr)n wt.-% of

and

corrprl Sl

ﬂig weed topraratg-at deast pagiala vaperizen é‘s%ﬁbﬁc)’t%‘& from 5 to
st r eﬁﬁnw(c T9%)of (Bd) ese dsedtoamperade at ladst| padizlly pamporéder ysext in (y).
| east one vaporizer used in at |east one distillation

qu used in at. |l east one of s s (&), . y o (C). .
" (B BEE0se B Bhinecn gk Clplmsh 75 whéibin i (b Higture (w-ci

fr omaadlthnaﬂw camprisgsct Igaptipneacempeiind hayingebailing tamperature lower
| eaSlhaﬁh&héﬂhéhél)éna IYREOhBA WatdteR G diver ressdre 08aid pkdtedd compris-

Wt . of (Td) are used to operate at | east partlally a
vapor I°zer used in &b), from1l to 50 wt.-%of (Td) are
used(@o &pearating sethangk fropy the H]'Xtyfea('\@'ﬁﬁﬂomi ateleagis@np dstillation

(c), and stagerto obtain &nivture f-af) corrpising @t leaetl8s wt.-% of methanol,
operat e ﬁ) A theRdSt, p/arr Hr%mﬂ tKé‘%?'iéa%?BPé‘%Sﬂpéﬁho( ﬁ%vmg a boiling

10. The p ocess as C

wher ei n EPRIAIG [aues (A HebRNGIENAdowe ARR water; fnd gnixture (M-
di sti | | atdiipconeprisingreat leash80 whelb of waterom O to 20 wt. - %

of (Tﬁ) iséparating the compound having a boiling point lower than methanol and
lower than water from the mixture (M-di) by distillation to obtain a mixture
(M-z) comprising from 85 to 99.5 wt.-% of methanol and from 0.5 to 10 wt.-
% of water;
and wherein the vapor top stream (Td) is used to operate at least partially at
least one vaporizer used in at least one distillation column used in at least one of
stages (a), (b), (c) and (z).
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used to at least partially operate a vaporizer of the
first distillation colum fromwhich a m xture

w@ewpHn7ABNg at | east 98 wt.-% of ol efi n oxi de PGI/EP2006/050092

obtai ned, said mx ture beishg i ntroduced into the

second distillation colum, and from1l to 30 w.-% of

9Td) The eragessias glaimed ig glaim Sawhargin|fipnhp &g 69 wt.z% of (Td) are used to
vapobperate &f lehdtepastllo Rdvapofizérl Usatiiio fa); fbmntd 2O Wt V3 sFTd) are

an o ' ' t LiSJ t 9 0

ol or 150 B GG RS BAAAI ! lpBoch usoB 3% (o) ol o 58wt-% o
in aﬂﬂ)@Fe psed igoperate allgast pagially érYQPP’VeEHﬁ% 'i"s(%ga"lde)f’om S to
evap6o0 att-%of (T ane ysed te dpktaie b leadtDartiBiiy avaponizes used in (z).
clainmed in claim1l1l, wherein from5 to 60 w.-% of

Wb BroEseas SRTta A dw i ozins 1 568 uhéminin torine defi oxide s
used separatedrimtwo distillatian tcopumts, ahd ywharaeim from € ¢ 20 9dd%i of (Td) is
(b), ubéPd dt IbBstPariidily -offerite @ThboRs& SRS fifsP dRBMItRh Cofimn from

| east rtiall v rizer eq pn and fr 1to.. .
50 Mv_hf) oa.omlfku% 8‘2P@£'§%8§8?%1é§ﬁ’g[é{%'(Oi‘%ﬁﬁoé(}i 4 1S oBZined, Said mix-
par t fuge bging i £¢ &Yto theespcpnd disfillation cotpmn, gpd degs1 43530 wt.-%
cl ai s d) areisedad =t ledistpariialtycopelate \wheiperirerfdf @B dedond Yibtillation
W - 1B (fidh whlich éifS%ﬁﬁ Oxidb %%r%gr%tc rkg@! o %‘P%?’é Wt.-% olefin
at | east one contro eat exchanger use i the

pr oc8¥ide is|optaife@d pHrocess as claimed in any of clains 1

to 13, wherein the feed of at |east one distillation

¢9 U WRfResd Bs SibmsRsin GAY of &8s {©) 10|, ?Bﬂﬁtiéﬁaly smbRéhgd

wth the bottomstreamo 1LS distillation columm.

15. fHe fVoryeingd eé'l"’?f‘%@'fq'ﬁ' any of clainms 1 to 14,

wherein the top streamobtained fromat |east one

12,5t iThé Pkdc@Bs 68 blied MmathimM 15 WABRSN fréh.5 tb@o%wta-l‘}‘?o( @H) are used
i's conde | , es. wherei.n i o

ot agl ANAE 2 el 88181 P o B, £V L0 - spor 1) are
i nl etsekippenaraierat leastpadially g vaporzerosed g (P)n fromeT to 50 wt.-% of
Seco(H)skégsad toloperte atleastartiafly avaperikenuédd wqéerand from 1 to

havi gg vxft‘.%id?'r(rﬁcigratr U?@Jt%tdb[eﬁat%t Ifeégcrﬁaﬁiay?iaﬁ/g{)ﬁize%@écﬂnrle).

the inlet te ature of e water ‘use e second
stage is lower than the inlet tenperature of the water
03.ed The prduess$ ias stairreédgeanyléf cldims oot sehenain dloa frdal 50 wt.-% of

cl ai {rdhare WM3BH &b 't idhst Pllavtiafl)h%p@fla?ef hiNeQ¥ 8% Eéntrol heat exchanger

separated.in two distillati'on columms, and wherein
from”ﬁecf'gt%pwcf*%/o of (Td) are used to at |east
partially operate a vaporizer of the first
lflﬂl.St Thé pkdcess g@blfuri%l,d‘ i Qifily \U claling1 108 ?,M@r&ﬁm feBd v@ ableast one
east,. W - ol ef i [ S | ,
it Jpaneyeh eolt veaOh st 8 (BE (bR 56 BRRS atp pe votom
col uftieam pfths distillatiorocabamnt . - % of (Td) are used to at
| east partially operate a vaporizer of the second
ot . ) . . . _
oy 1Pl 7 S 3y M UGS o b G 3oP W ETbbtaines
obt affRBAt &8st ane Aistiiatiop cPYmNSed iR S1agRD ) DhAngh (C) is.copdensed
99. 8inntwo- Skagdse ivhareirkindbe ffiest stage cihedbendeater is donted with water hav-

oo o 3t R HofhlofatbieRur ot 45 %) 096 dridn IR SERIstads, he con-
7501 Gongr ¢S ghlenrwith el Eipel et e hiPeigiiscnb o & © 20
cool etergin thevinlettemparaturg of thel wiater usaship drensepoad stagerislewer than
S the inlet temperature of the water used in the first stage.

16. The process as claimed in claim 15, wherein in (c), the olefin oxide is separated
in two distillation columns, and wherein from 0 to 20 wt.-% of (Td) are used to at
least partially operate a vaporizer of the first distillation column from which a mix-
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to 20 C, wherein the inlet tenperature of the water
used in the second stage is |lower than the inlet

wo eovperAasure of the water used in the first stBgEEPDE6/050092

The process as clainmed in afy of clains 1 to 16,
wherein in (d), nmethanol is separated fromthe m xture

( M cture cpmpesingugt [aask 88 weé--%4i of talefinaxidenis pbtrivers saighsixture being
i N aidtiotgéedin®t the lsaédrndistilatidheol GinAf arld fadrh Atoi3® wt.-% of (Td) are
carr r | ;

he LE BYeL BieColBPORIaN £ Mttty of 1) S ol HolRR cotumn
wher HPR Whigh @ plefiraxide steeam comedHemakigastid § yh-%sralefinpxide is
of t bbtafriedssaid plefie ogidd stieami dohgrising at tdash®0.8 svtuealefin oxide be-
Si Muid-2RRAERded ifSwb RRig¥8PRRéréRNin e ﬁr@?stﬁg QRE cBhddnisEss cooled

O o A G4 8 e A PR, A s r scon

di st slagai thercopdénsen isi eooladowitl? water daiing aaridlet tespesqiure of from 5

ItOr ei &ﬂ%@@f whdl8inAéE Alét téﬂnﬁéﬂa’cdréltoif fHe Water USBY inghé Fs'@éan% stage is
(0] ak,. L [ OCESS c | 1 N al ns

1% oo o e inleliaROGIAEAS ofthe fisliyTEEq iing st Bacd] 2

introduced into a first distillation colum (K1) from
Wi CIThé [pPoossp@is dlaimedtineiy dfTelaimisst ebtie] ahdreir he(d), methanol is

di st C . _ eyl . _ _ !
or es 5o alef oo gt N A et forebily AipaliiPprocess, where in
st r e@firgististilation eqlymn.(diatilation isipaprin e Rt @iPB PEeSSHteowhich is dif-
di st ferémat ftanothectop prassqied)f.a secendl distilldtibacolomn andWirein the con-
bei Qe lUsEd tPendehsétheQBp Bir&sn 'bF thelHirst dry&ednd @isthidtion column

bar, .whereln prior to | ntroducing,.into the. ..

ot 1 BrisetarBuRnaBsl fe Irervaatiar o thedepaid @ firglgligiation column.
tenperature from 110 to 180 OC with the bottons stream

ot ATAE Prdde8sué KRImedMLINRET iwheldif tHeO re/sfee Fifst distilla-

d the . j f ' e
C O BT RalE 4 #rch T ByPRAEHR i ind Sypon giaion con
pr oc 8% igFo@ &lordParn cl ai m 19, wherein (K2) is a
di viding wall colum. 21. The process as clained in

?%y ?he F)kﬁ:ie?%anlE%%ﬂn a %E 9?iﬂ1st gﬁ) %Whlefbiﬁﬁﬁaf, ated in
) is re-introduced. I nt a). 22. e process’ as
cl ai fibd ithe Bbgurss (Mepil igntiodused into g, fiest disfillatiea column (K1) from
met hanol whighathatvagor top(sileairs (Trd} s obtaimedcthe distiilatigrain. (K1) being
carried out at a top pressure of from 2.5 to 6 bar; and
(i)  the bottoms stream obtained from (K1) is introduced into a second distilla-
tion column (K2), the distillation in (K2) being carried out at a top pressure
of from 9 to 13 barr,
wherein prior to introducing into (K2), the bottoms stream obtained from (K1) is
heated to a temperature from 110 to 180 °C with the bottoms stream obtained
from (K2), and wherein the condenser used to condense the top stream obtained
from (K2) is simultaneously used as vaporizer of (K1).

20. The process as claimed in claim 19, wherein (K2) is a dividing wall column.

21. The process as claimed in any of claims 1 to 20, wherein the olefin separated in
(b) is re-introduced into (a).

22. The process as claimed in any of claims 1 to 21, wherein the methanol separated
in (d) is re-introduced into (a).



