A process for epoxidizing propene Field of the
i nvention The present invention provides a process for

wo b@7epawi dati on of propene which com prises rBEDEPIY6/069865

propene wth drogepn peroxide in the presence of
met hanol as ﬁ#\?@ﬁfg &ﬁ(fpgx't"h'ﬁ%pﬂ?ﬁeﬂ?ol ite catal yst
and separating propylene oxide fromthe resulting reac
tion mxture to obtain a mxture (M) conprising
met hanol, water, at |east one carboxylic acid having
rbon atoms and at |east one car bonyl
HeRBring mvgﬂt% from1l to 3 carbon atons, wherein the
car bonyl conpound is an al dehyde or a ket one. Sai d
Phepessnt nredton movipes 8 gsocess [ferathe gpaxidatdr gf propene which com-

B@ééts{rléiédetlﬁb'b@oﬁetﬂlg vith Hy@ﬁtﬁfn %?bx‘?c%ﬁh@l’fé’br‘e@er%‘ & methanol as solvent
SRR HTn BT oSt BNE onats RO Ruche 2 kSR kibfing reac-

fioroPixtire tte obtaiva mikiyrediMa)i domprisiog ngteansl.nvathe aeerbers carbox-
plt A paving fram 1 ©G taran bitodd dind gC¥asdtemeasrsodlyVemipound having

gﬁ/hol t‘orbecaergé’ﬁ%@ﬂ’i | %eFeﬂfﬁFe‘ %%Poonﬁgéﬁr@ﬂbu%hllél an 'Jld’éhgéee?r a ketone.

ation
é'GtW%HqS%{"{h@hCOWBW%?Sé\P@aS par&al rr@é’érﬁt'z'”gﬁ’@rﬁt '%ﬁt 8ne garboxylic
aed &bmrlte:d jpr mixéss (May by aedipgra lbaseaibl roixtuné (e} tvaotathin a mixture

;fg@ﬂﬁ} féegfamg% hae%ﬁomit%sgwq%{yta.alugw% n wherein the methanol

ast one, carpo acl

VAR
QBtEi5eq % 3 BN BATAIN TEBRIS ComoeTtN RS GPeXaRgN Tggeton. Option-
altidinmiguze (éeds sobjetird to eat@iViiy hiydrogeaiion mionioa teutealisation. More-

6\94?) the%?és@nf"hiﬁéﬁ%foﬁ dd¥prbiatdy tbrﬂ)%ce@é? Fﬂiﬁhébtﬂﬂlcaﬁm%thanol which

one,. 0 un
PRo55s, BinFen §gest Eif e s BE RS oBRsalliiSER having
Hpehylé asrban alersreompsispd ihRgBkYse ﬂMai hleradd@@m pasentp mixture
@\matof@ﬁtdalﬁga ﬁ‘ﬁéttth}@rm/ib)fééwnnﬁ]'kmfd«l(I\ﬂa)(fMﬁherb&omprlsmg methanol, water

cgfa a?f bRd! car%%ﬁﬁ%?ﬂcgu n8fha(/§%8 chH( ‘%”tto' Pg b%nrH{E'r‘ﬁE OlRerein the

par at
15"1“89@/3{' éﬁ'é‘p@‘*”%l'é an EH@‘?@ aroé ad?ﬁt%ﬂeasﬁ'évmﬁ?\%ﬂsé fiurfes comprising sepa-
cating eratiesthohirdrh ntikierepMb)foycidtilationof t he sol vent whi ch
is in nost preferred cases nethanol, and the re-use of
this solvent in the epoxidation reaction. EP 1 359 148
A 1 describes a process in which, prior to separation

Backepoundrad thef ingentianmi xt ur e whi ch essentially conprises

nmet hanol and water, the m xture is subj ect ed to

d h |
R SR9S0E pLOauBR o e KL e LN SBE 8 S eng e, wore
aIecord\h YR whichare concerread Wit ﬁ\?ﬁb’(ﬂ'f‘%l@f‘ oftfrﬁ O I\EHE WHigAtS in most

plefdritdl dake®melidnollare tHeresusa dp iE SSiverit ih biepbxidatidnaeaction.

hydr ogenati on and prior to distillation, the pH of

solvent streamto be purified is adjusted to val ues of

BBI w7 145 Ah glearibgs iaPreerss IR yvhish piier te sgeprgtiorepf metpapol from a

BMurA vithicle essanltielty eorppnxeessethalnmkanthathle tlos udbdure is subjected to
Q%r%ﬂ@n Afigife r@sﬂ&lr!g' 'Hgd é’r@t@d"m%@&’?é dadisPRd ' BGHH ARd after-

BB eRgR Sahethasa af%rwfe“bwnﬁngﬁﬁgwﬁ%cewergof the prior art

degsabée agfrocasscini wigchi after Ayerogenrdiondand Mimrdo rdistilatiae, itle pH of

SolbdrR Gtetdmt 0 Xl Y @dflistli tb\aliedbftyldW 7 aisthg an acid such as

E)LH]L’UIrI];Iag% propyl ene oxide. This

EP 1 424 332 A1 describes a process in which the crude propylene oxide resulting
from an epoxidation reaction and to be purified is admixed with a compound containing
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docunment of the prior art also discloses an enbodi nent
according to which the crude propylene oxide streamis

woooed74mt h an aqueous al kal i ne sol uti on bef orecT/ER069IS6S

it to the extractive distilla®i on colum. According to

%F%n§@o%‘? uftéoCNgl fgﬁ} P Lw ifc?tig%a‘?’qa%?ecgm%t% ARl S&QQldSrE%de This

I'S"agueous eads to 't e conv
mxt%tlﬁﬁubp@ﬁqatpeeﬁr@c% figtitstion del obtinRyEfigsy propylene oxide. This
byaintdny atHeoprior \40 424 dllé&l@ﬁesaarl ethdsdifricdbe acarding e 8hichahe crude

g#&?y@ﬁ@%kﬂg%&’r@awl?ﬁﬁgn oﬁg? q@ébLﬁl ﬂlﬁéllﬂé%of&ﬁbr‘fjﬁeﬁ}’e feeding it to

oxi dation o er oxi d
i eeracedhiyf '”%‘%ib?%\ll’m&wrdérﬂ% hea?pé?'fécpg'?@? Y O\A/Fﬂ'scﬁocume”t
additioraof thpr:ﬂxweoth elkalgnedsadytionl Iaadsoin thewenanslomnf angthebiosmate to
RfahoPHdbirte ) Byfi@fshfdr? @ deconposition zone,

wherein this zoné cont'ains a deconposition catal yst

whi ch deconposes hydrogen peroxi de conprised in the

YD D2/3#39R1 A1 describeg geproaess faathercontimuous queraistiansefian olefinic ox-

Biel pytdireat bxdarbdes ahblgihdeith hyrirégum sbxitéhrh, ehobdeeveral other

gt% Qléltsfeﬁ %\QM:IY QY I8 Popgro‘i)gfl'll %n 2 Sé& bous basic
BhE\ SBTR| B PhL Y B PO ob e S b%u

9@5“"%‘9’% ¢ fed |]]tor%pgqqg@pqsglop éﬁﬁ@ﬁl"ﬁ@r%ﬁy@%ﬁ%%qr\%rﬂﬁ  fpeynposition
tatalystamhich gecung@dses hedrogen péeeidelynipriead methe tail prbda@a to oxygen

QI%JWA%?‘ ﬂ?éjé@é%gs ‘Egggtsof'&ﬂgn %namugﬁgﬁiep?égont ol the pH of the cata-

separ at | on
@ 'éér‘?ré/&”t Qeﬁ‘ep%{aiﬁ'%diecs%@@s' iQn jreAGligy |”HJSé have values
gt teguilOzal ent excess relative to the |evel of

oxygenate inpurities present. As pre ferred reducing

D5 BhRa3t b FR0H 18 Ferflovll BiceumE e sy ph Stoanical chemical
eed b ypainaent waﬂi@nwtuag@s 9eHe0g @agrﬁrand @nzgyentxhageegccompanied
by esephtion R isl@sasddaatat itie prsTeirethabtheRRuEBs bddees Ritro@tked in a

%‘?%‘qﬂﬁgfgﬁt eJ(Jé%s ‘?‘élgﬁ\?eba tﬁ(g Ie?\}'él %f ?X%%{ ﬁglteefﬁﬁ)laytu{ &#gétﬂgAs pre-

ent S
T%@Sd?wg ?ﬁ%‘tﬁﬁp@ﬁéus ﬁ?'@pﬁﬂdéﬁ% WP@J@ siHftte ngodiyip sylfite, sodium
trieeabésuitfite, véueliuen Motdhysricd, esnis patasdi@n rodrbteydoidy gen @ixéures thereof

b@%écﬂb&? - AcEDRf rgg %;t‘ﬁe thé&dt p‘?é‘f@FFB& %mbfoﬂﬁr%tsgttﬁ@@[?‘éarﬂé hich are

rea ase in order
et BY relcneeRaY VS B ehes g Csie papane, pro-
pylendyerenytante el and oixtyreoineresheviweeid éhib pteamsatomiai the oxygen-

met.mpgmhé‘sl TR ARNAE Gy %n‘lpﬂ‘e ghydestlanfr aré W@afedWatresqueous base in
ene, oxide, i s obtai ned which

such process
rgeé &Y Iﬂfey'mfprugtéeD rﬁ.gfor%ﬂen{agﬂggt e. dycerol or
sugar water are used as solubilizing agents to inprove
tes,601,0b4 fdistys @b teap@rifidatidty 6 srspylene 8idé by Waa8Rérk 6@/ calcium

ﬁ\éd]rOXI&{'?n glpéquln&rt@ggﬁmkfe‘?a#r%ﬁ]o%c%rbrgg%% E%ﬁﬁ%@é %de}é is obtained

ghigh s 9&@”%@6 Fee &f %@thﬂdonm?t%@xcqﬁgllor spgar yalphaEsuseg as solubi-
liziey agentofo inwra@ietthe Byldbitityi ai ealsiuar hydréxide. xstin SVOSBIAER37 A1, the

Etﬁédﬁ?@b&ﬁé‘ét@%ﬁ?&sé é%éhﬁé@%h?ﬁt% d?ﬂ Zle%%m(e%' b9¥>unﬂed

epoxi dation of propylen ry bu
hydr operoxide. In this process, the cal cium hydr oxi de
US 314 €491 Dwpichds ciedrint HSH69 RAR teiaes &) thieurnesall daladm hydroxide

§I9Fr?nt6 r@rﬁb\?’e He‘?r@l W&H%Yé chaR it lﬂ@nﬁpr%b?leﬂg SxlcRl @bS§red by the

%00 (?I nl processygne calcium

Créﬁlpﬁ é)é propylaene Wlthqertlary but;?lrhy%roperom
hy roxide is used to produce methanol and the calcium salt of formic acid from methyl
formate.
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Such materials are organic |iquids containing small
anounts of water. Treatnent is carried out by passing

wo b@7oonvam nat ed stream through a bed of sodi PET/EP2006/069865

bi sulfite as reduci ng agent. 8S 2004/0068128 A 1

S ™ ) . r . . "
ggoi?‘gégm?%ﬁ{eggﬁg% ég@flc%é%ugﬁﬁgﬁﬂg}é%fdeoﬁgagﬁ@g %rﬂiehyde |mpur|t|e§.
Ryelt stpeeTials A argdniet iuidscennRNIed fadl FRRUMS &F dfsderox yeatment is
edrciet oLsbywbasdingathe cmtmintied dsteapr hpydgarebgd we ebdumhiaulfite as
Fe%qs’m?% gixture is then sub jected to a further step
I n cﬁasolvent contained in the mxture is
separated and, if desired, recirculated into the
PEo¥84068128 81 atisctiisee @t pro€esshier theevemdfactnimgvi @amepaxide which

BERNIES rad RAME brd?érabe I dfdeenitiie LRHNIabhPhsiAh ahaRtARperoxy

i.ch ¢ rises th e of nethanqgl as sol vent .and the
linids SR 4% el BLPousie SRR BRLEET A Wen sub-
festedde @rfedbentien inewkioh e satvent cantringbinthe dixtueegis sgpargted and, if
gadifeaniecirQMape sl e mratdsscul arly acet al dehyde, the
nmet hanol having a decreased con tent of carbonyl
compounds preferably being recirculated as solvent in
tt freare piRe iRl thoRregentdn wanEipie to provide ayngvebpraesss foblip&ppexidation of
pioptine whichsmniprisay ¢t usenoft methuooli adesohmnk ang tied seg@suldttom of this

%\ﬂ?&ﬁ,’ @/FHCH‘#?&&S@%IIQWS&*blnggorgéé? Wébrﬁéﬁt' &Whé%bﬁ(ﬂsregarding
Lenallow for recir ul at 8r}| 0 @ pure sq%vent use d con-

FR{PPTE CRPBRYNfS PYHCYRACRGESRdeYde; e gngtlanal BRViIRg B Sepregped con

teheopeasbe compeurtdsanefembiyr lbaingl eeciicyated esssofvent intbe epoxidation

BUsrbpdrfeat i on of mi xtures containi ng methanol and

car bonyl conmpounds. Summary of the invention The

B(esent I nvention provides a process for the .
poxetarnothen obfechplolhe meesenb Myentiamig Rravide meet-umgtages for reaction

PieRes ®bwWitdd YR SiEtiapet Geadiend Whidhealpiwe e te@rdafation of a pure

Ef&\téé}%%d %ﬁhé%é{ﬁ&‘étioﬁ@a&iohl tani um zeol ite catal yst

and separati ng propylene oxide fromthe resulting

reaction mxture to obtain a m xture (M) conprising

it & duntiler objeteof, thaprdseasinvartiendaphwidd a progesdfonha mgification of

@it cbRaiincAhEREN SaRTRaRMy RonloBads. One car bonyl

conmpound having from1l to 3 Carbon atons, wherein the

carbonyl compound is an al dehyde or a ketone; (b) at

| east partially neutralizing the at | east one

Sambxy bi the dfveftigtonpri sed in mxture (Ma) by adding a

base to mxture (Ma) to obtain a mxture (M); (c)

separating nethanol frommxture (M) by distillation;

(b pegsentdavantipn pravisges @ Rreespsiforiae epexidalion #hBIopene. Hiofwdsing

{aomrdae)ing piopeh@ivith hgdipges pbioxidaVvigitid prasérlceef Pidivarde s solvent

a pr Lfor - [ c [ -

(o) Pag8 i G RN EL ol GRTen E BIRE rfm' B resulting

pr es ERCHOH MIXHieh Rneptaig s thré’n@\’?aérﬁ?”wrﬁi”ﬂdﬁ?@ﬁﬁ‘@eWIaFelﬂeat least

cat abys tadodylEequitt Bavimg fromopyd 8 rearboxi alems mamat feast one carbonyl

resulbiB8und having from 1 to 3 carbon atoms, wherein the carbonyl compound is

an aldehyde or a ketone;

(b) atleast partially neutralizing the at least one carboxylic acid comprised in mixture
(Ma) by adding a base to mixture (Ma) to obtain a mixture (Mb);

(c) separating methanol from mixture (Mb) by distillation;

(d) atleast partially recycling the methanol obtained from (c) into (a).
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reaction mxture to obtain a m xture (M) conprising
from55 to 85 w.-%netha nol, from10 to 40 w.-%

wodoen7416r om 0. 001 to 0.5 wt.-% of at | east ONBCT/EP2006/069865

car boxylic acid having from 14to 3 carbon atons and

(?E't\é@ﬁtr VEQ'ItIBF%B% ORER 5 r%%e salrop% F#o&%aﬁ‘c?ﬁ gfcd épene compris-

ted roup co SIS ormc a
@Qetl c acid, propi onic acid, and a m xture of two or
@r erdd@&m@pifo,pea@d/itmmgdmlgen bb&)xaite ih eeespresereecniEingol as solvent

Cor‘rpgr;glg tlt%"n@rﬁlzgsﬁt@@ {ahg%ﬁchge Qﬁfﬁa;ﬁ'eﬁ')ﬁér? b)ﬂ 3Bm the resulting

fornal d

acet
m xt (FA&H ?ﬁ”t"%re&? ﬁmamﬁv@o@%&am“m QLY R9a§5 wt.-% metha-
f ur t hel; froondr togiOnygt.-2 wated. flonn 6.001 e 0-Piof% BF at least one carboxylic

hydltr aeiarrfawgrfmm% 3Jearbola Awg%ﬁsrfr%wma&aﬁmb a8 |5t éne carbox-
m Xtu

1 hyliah s ORaRE B R Eisuhe RR i e e el ook
t o canialaed, @nhyal mpgeieadfi e @rtmaret@ﬁre@nf aangr wheyeinf ingratdeast one
to 85a£oay1¢oatpoandus0kre%@év feGH tthedfrodp @8I gadf fbihemehyde, acet-
to Zgldgﬂ%d ﬁa;loqa%%ydé) SE forﬂ&?ﬂié gf tev% &%ﬁoie%t%rc%fve a

d| hyé?'éxy"ﬁ\x néV a} h&Irhgr Ga@ﬁ%\%m%nﬁ@m aPystto 1 wt-% of 2-
conphidroperorymapalolt | taldrgparokyprepanet-alor aehigititeds 2-hgdroperoxy-

the EF@%H?ICP% ﬂ]&/a}g &foxpﬁopéﬁp R%%ﬁél r, Gs and a

m Xt t | east gartla

neut PappdinggERE EREEIAS Byt SJimgBire 3t rfm 65 t0
conpBbseandrat biydrget prdiabpressure df fromrd toc20etayt preferably of from 3

hydr poematppn By g%dlan%.mr@qw&.r@olfm Off. 1C@PY BSWIG% 1,2-

e lons to
Vo) iSRS korBusiatof el Bnfhyini & ety active
b0| | medal tselestadalrem éhe g aongistineeehBehdPt, &adlr @ﬁ/eaﬂdtmmnxture of
wat etwo’iﬁﬂnw'ytﬁélrebﬁ sel ected fromthe group consisting

@& f [E%lsfjﬁamglﬂﬁ?eﬂrca‘ﬁ éqﬁ@%ijg; sP{aﬁ@'cQFb%kf\%hé(éﬁc? comprised in the

acet mlﬂém@@awpﬁéﬂwwa%féﬁ g]ydro&qaatgarhpy(tagg@goqn fkeQys solution
nor e comprighod hydroxideione o thﬂsemsmrre to wbtained mixture (kfb) @hich contains

rati Qt Féfash&fﬁjé' QEmPSuALRS etgmrpg rbwgwérotha methanol and

iR

car | C acl ure o fr

ot Al dfar) iplsg @RARET rssseﬁ?% 55T th6 GaP gayeising of fommaide-
sepahydd, mg:ememdal pfopmmaldekyde, engtv) fobyatec forjnaldehyde dimethyl

sepaé@éttbngcéta@eﬁydé @iﬁfethy@a@etspaﬁ@mﬂ.xh@yIong/v@obmoké Mareof at a
rature

t ronEl Pliesuinets)R Thel ot Ao, AR ieh Pt Rd retative to
pr es §@ibexdiE acidarantRrsed & hepaikiufeokiBinaf! o ¢rtalytis fydfagenation is
angrom oM xd we (Mo2), wherein mxture (M1l) conprises

w&?”‘sé&a o otena) ARG MBIy T [ oast one

conpéilid SReRAHR @ebai.'?@Sﬁ@nﬁ&Pmpowe)%?v'warbqﬂwgﬁawaﬁrature lower

and wat ethanamdthahelr &idnlowe Kk thanevdt&b29mcoixjore gdis) hy distilztion at a

to 50 wt 'dTS%I%Er@’QQur@Bﬂfr@h 0.5 to 2 bar to obtain a mixture (Mb1) and a
mixture (Mb2), wherein mixture (Mb1) comprises from 40 to 85 wt.-%
methanol and from 10 to 55 wt.-% water and at most 0.1 wt.-% of the at
least one compound having a boiling point lower than methanol and water,
and wherein mixture (Mb2) comprises from 5 to 50 wt.-% methanol and at
least 0.1 wt.-% of the at least one compound having a boiling point lower
than methanol and water;
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least 0.1 wt.-%of the at |east one conpound having a
boi ling point |ower than nethanol and water; (c2)

waepanatidng net hanol from m xture (M1l) in at PEHEP20061669865

distillation stage to obtain & m xture (M2i)

C&)n’gi' i Pgr%tiﬂ&ge%égaﬁglr#%p n(etg?;e @E@ﬁp%llea#%ng%ls%ﬁ)atgﬁ stage to
and a m 2P WEETA (GRS 21 IS8SUSh %, BIRSTsHRb up to 10
and at | eas¥% @Qvandr.an¥o200 ppat er lesg of) caaborlyeestpqaas | ald & mixture

recycli ngl\rqlg?S cBR rléﬂgh 203%?(! ﬁé@réd’aﬂ 2%} e B S) \é/ta-)%s of water,

Efgfbgﬁt‘?gs Mr’i cli r(gb%egg hangl oﬁ@lned rom (gﬁ into (a), the methanol
1, 2- dompnlslquzirrocprarhlaaarfmﬂwmnmf carborwvb@mpc)undﬁhe present
(é?veeé¢é?at.rfg £9- dﬁ?’fy@?ﬁxgj&%pén@fr&ﬁﬁﬁﬁtuf@{ F purification

of nethanol’, conprising at |east partially

neutralizing at |east one carboxylic acid having from .
1he pregeqtdntationalsadrerdnsrd Biedessfontheiperifieation phmelianol, compris-
gt Nehs@pHEsIE Mautrilixhg bElcadonet @irlfdxyRd Aci@ haviKg friefre1 to 3 carbon

gl'XPr?s’ co rge{xn rfg% ?tu el\/@)lac) W%Jb‘?ﬁ g%ggé oshgg%%smzw&tam a mix-
ire 6\/”3) saidypituse oMe) fupher @(prﬂprfsmg @8#@69 wates A5 LA degss one car-
bonyhcompyuel leavirg kehonie, 3 sabdn ptamwmefem thECarbonyI compound is

gﬁ'gﬂféhz‘a@%r %el&%r?é 's%gi H% ﬂthhEF et |§fﬁéJ§§pe(rMi)r)g F?%thanol from
ed descr

til tail I ptiron of the Inventl
%@%ﬁ?& ﬁ B¥asyﬁgoﬁresent i nvention, propene is reacted

wi th hydrogen peroxide in the presence of nethanol as
solvent and a titaniumzeolite catalyst in stage (a).

) Iene oxide is separated fromthe

FESCE ORI Ferfedtitang from the epoxidation

react| on vvherefrom a mxture (Ma) is obtained which
AEERAihG @S theepleaatt invetdiber propénd Bashctedavitaiydeogehi geroxide in the

@%‘sg c!'éa%{fl ,ﬂ&hgﬁ&fggl% \%n?’aﬁcf‘gk}%}ﬂ&b %§|It§r&gg:\3;$t *nteﬁﬁé ?J}eAddltlon-

@\Wepfé?pbf'ef‘ﬁé’x@ﬁr'%é?ﬁﬁratéég‘ﬁﬂh'ﬁ& reactign f%lxtpr%r@ﬁy'a@@ BPméhe epoxida-
@t m’aetlorswagrefrbm)a Mump(d)da)dabbmmedemm:h oomprfisestragteanol, water,

éﬂéﬁﬁfonﬁ%rﬂd&yl dif ﬁa\ﬂﬁq}ﬁgﬁsl 053 ERbbh Elerr%uénd 5} least one carbonyl

anol as so a ent, m
E‘Hﬂﬁqqr@u 'Wf%ﬁgP 3 %b%& a Ogﬁst"’h‘érﬁé“ H&FP %r?‘%ﬁ’%’”d is an al-
defiydernr adetonee enpl oyed. Preferably, a solvent mxture
of methanol and water is used. If the epoxidation

action is carried out in a solvent mxture
§g¥%4$§ing water, the water may be introduced as such
and/or via, e.g., an aqueous hydrogen peroxide

3¢ Updadation ieactiea et stafe &0 OO fH ingeritide piorEss isahrrzaroud® methanol
g&@@%ﬂit 6p't|5'n@2ea sBWQnt H}&L?rg c%h&?@bgdﬁétﬁgr%? andtat Ieast one other

%?‘é?@éga” %P@pﬂﬂyéf’ep rﬁf%?ti)y|%S‘3Yﬁi‘tm'x"t“(ﬁo°f§ﬂeﬁa%%°' and water
Bnd;eeslpm egldxiglatiore feactidol ig damicdvant §t agelseimaixiefeocampridirg water,

%%@cQF m'a?‘b%r]ﬁt'r&ﬂjc@a $Q sueh ah&Rr LR, B.gPTRCER RS hydrogen peroxide

qscrl above, wherein in (a), propene Is reacte
HRIHYP r‘hydrogen peroxi de in the presence of a titanium
zeolite

The reaction according to stage (a) can be conducted in one, two, three or more
stages. Preferably, the reaction is conducted in one, two or three stages, more prefera-
bly in one or two stages and especially preferably in two stages.
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catalyst to give a m xture conprising propyl ene oxide,
nmet hanol, and water. According to a still further

wee@fersied enbodi ment, the inventive process CRUPEPHES06986S

in (a) at |east one, such as 6ne, two, three or nore,

‘?ﬁ%]e @ghé( P%@Sntoﬁveriﬁgn al%tolr!elate@qg @ V@B@Jsts% %F%' %rlb%'& above wherein

We‘ébtﬂ%‘?ﬁ@t'&@%@te%\é’%hmrﬁ@e& Be@x@?l”l‘ fhes FUP?%P Of a t'ta”'um zeolite
patelystrto gtveentixtlirereatprising papylede pkidpenethasolsapawateed

in at | east one separation stage. Therefore, the

i nventive prﬁcess Co | east the

a) at
ABFAARR A st Jures Qgg;%grp ﬁgbo@frél r{tot% i INY§Nive jpfocess comprises in
feg at teashon®, spelopeoee, wivbhthreedirogene, prefesablyené or twie still more pref-

eraﬁ &6 irfd i dldtd %Bbé’rﬂh@rﬁ@la‘gfeeoe?\%éﬂ Yo sh@séﬂ}'u\éﬁt feaction stages.

% iﬁ&t& 3900 WEb BRI Sl itoi B e Bl pB e g eted n

leasinecsepaEPn B@gRi xt ure resulting from stage (i),
(iii) reaction of the propene which has been separated

%ere#o'}] 51&39@&1##@} pmcteE EX%H&%%D@ g%'le%%t thEhr%ﬁ&L ﬂ{; esequence of

&téa‘?%()otﬁ('ﬂ'b stages (i) and (|||) at Ieast one further
reaction stage and, in addition to stage (ii), at

Qeast ré%@gorf tﬁr@ﬁe’nes\ﬁﬂmaﬁﬁgﬂ)&?l p%tr@g@e m'%ﬁe bfeséﬁ@egﬁsa t(téﬂlum zeolite

ED( are no eciflc restrictions

how tﬂaéa sl bR @ nixtire CORWTISHE . prﬂeﬂﬁ?eduoﬁﬁfay,“”fecaceg propene,

possi iethanol y@rwatepnut one of the reactions stages in

t?lf)"t C hsé'ﬁé‘i'@tldhrof *tﬁedl%ﬁgéc‘té@ﬁltdpeh'@ﬂ§mrm@ hixlirel rBs&ﬁH@jﬂdﬂH Qe (i),
ende er..re

D5 PRI AERE Risiah finlol el een SRvarAled i thSfze ity hvarogen

cont i hefe¥gdemnde. A ¢ cording to an even nore preferred

enbodi ment, both reaction stages (i) and (iii) are

?ﬁér& o‘?&' s? oPtﬂQti Ve ﬁ\}esp ejs% aEIE%m 9 'qug |9&1 to sta es (i) and
o (o] o) BRI O o O R Bl 10 gy

G'Ut a‘i 'ﬁasttlﬁ’@eﬁﬁ“&eérﬁ%@ gh S‘éﬁgelaé‘ﬂst” Qﬂﬁ’é‘oﬂlt? éFﬁgﬁrﬂ')z éb'le?%té)”e further
safepdticpitstagéeol i tes are, as is known, crystalline
al um nosi | i cates having or der ed channel ~and cage

tructure ontainin opore whi ch are _
é? & ePgpt 3) %’Hgi“% efetndh 'f'6 reSPNTRR t%E‘PW%r%‘Ft'O” IS car-
gedhutzeolites is made up of SiO and Al O tetrahedra
whi ch are joined via shared oxygen bridges. An

g‘x% IP@\{/V i E’? é}\)%%pi(n%emgfqaé%tor%%tn%ro?ﬁﬁna%ﬁ%%ﬁ% %9?3% in ba{ch mode or in
%élrcr%léﬂmus mage £ ipfcoFimIous el gad UndepEpermly, thereof, the other
FHagtoH stage ot bateliniddercr ilgBneEsHaIMUBADMode 8@ tdrRidublls mode. Ac-

BB, BRrPLIT BLID bfeEosfiboctend BobVeBDiRRLLel of B i) are

Ice 1s'replace
sATigg Py Ca'FtE‘“F?H%Wﬁ ©These titani um zeol ites, in
particul ar those having a crystal structure of the MFI

THPEpoaRdioRFssitibh &n WRYEs Al aRd BNAE bRderaBfMarried out in the presence

of at least one titanium zeolite catalyst.

Zeolites are, as is known, crystalline aluminosilicates having ordered channel and cage
structures and containing micropores which are preferably smaller than about 0.9 nm.
The network of such zeolites is made up of SiO, and AlO, tetrahedra which are joined
via shared oxygen bridges. An overview of the known structures may be found, for ex-
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are described, for exanple, in WO 98/55228, EP 0 3 11
983 A2, EP 0 405 978 A 1, or EP 0 200 260 A2. Apart

wo e@m0sithi con and titanium such material s canPdTUEPIVE6/069865

conprl se additional elenents guch as al um num
0 t i Kopn, I ' I 1 :
F)%aﬂ'! wnM Mrelrer b'r p‘s’ n@fgpﬁ ghgu%.gé(a;%{lb?ﬁgeabr,&t%g]ofl%eolhtse Structure

EYRﬁﬁn 5'?@@9& $thé>ﬁlt'9m&r€%qerq3€%2%1vi ng the MFl structure
can be identified via a par ticular X-ray diffraction

lhé&d Hw% ?&)%RJWY}]@T'IE?S b%tstahtcfndvlhbﬁl'ﬁéﬂ Bé}t gf"fﬁg SIUV? ?Qhe silicate

Lon a

rare
H lishisqPiaCed ety @aﬁgﬁgé%knw Hispe Mggiogneolies. in partiular
thooe phdog aTirgstal shhiaties of Bpddrrif type, rmldtpqsalbimwa)kseofrmdrwrmg them

Qlfe &éstcﬁﬁédJ%tC%ﬁdlé” NGV 0835208, BA\) 419 %@R@t@s'd 405 978 A1, or

BY 20t A Ao DRl b et e WS AL ARG comprise

gddlmnauﬁl@meAw @9, aluEinumaEirconaN, tinAFg, ogbalt, mgkel, gallium, ger-
AaMumABSronAIrBmaf\amouAtsTof fidbrhe. AFY, AHT, ANA, APC, APD,
AST, ASV, ATN, ATO ATS, ATT, ATV, AV\D AV\W BCT BEA

BEC, BI K BOG  BPH, BRE, CAN, CAS, CDO,
iigaknewy thagfiigniumoreoligsaphaviecthe . strystyre A benéﬂt'ﬂm'a a par-
fiAByr )EEily dlErMEtlorEE’étterEBhd alsB\Wia BTaticElWoratibAban& ERtheFR®ared (IR)

@ﬁ% %’? C%:ﬂl\b o%:s Jid%:frolmz %kah ﬁ}étallt%at{s_rg' crly%\é\(lme and

E"T‘Rrph%%a aS%?a MEL, MEP, MER, MVFI, MFS, MON,
MOR MBO, MIE. MIN, MIT. MIW MAN NAB. NAT, NEES.

|f|cNH@1t|cg3¥\é & Fmader, tlteﬁﬁ@n cBﬁtBnnl oh%%"havfn’ péﬂf@ll zeolite
ur pa ar yp \Eﬂlc ;%é%gr -I;\’Ily to the
%tur L%I P$FS AFT,
AE%, ABY¥) AFLTFIANMEAVPCVPIPD NT &@(/ AV\EI ATWEI\G\TS(W T,YARY, AWO,
ANWW/ZBNT, 8d, AL BIKx8DGtBRIdf BRES G#N,tOWS 0€DMN IGFI0CGF, CGS,

tha, @WV@@@@NH@ZPSDAQCDDW 8F0, DTt DOHIYIGN, EAB, EDI, EMT, EPI,

Eﬁ% m %@@W |UQG‘M‘E8 &3 éqoS%?E@‘hFR ISV,
I N;l» LG AV, LT an ETIo A TN, MAR,
Mz IR, MEt—aMEBnME(ﬁﬂt“@t’”ﬁ'l Sz MEPN t MORMSD MEly. MEN, MTT, MTW,
eV DIAEd NavTe NElE(SSéJONLVNIﬁ@ OB&V, A ABShIOSCHNRAR, PAU, PHI, PON,
RHOU G N eRRBOrRSI\h@'m”meﬁu‘Pf RVVF@ FWVQ’S%WO 'S’A\SerQA'IorBAV SBE,

fgpeng ! SFB! XP PHUSERGSHD, 69! ) STT. TER,
B, ST e iR ST P g e

YUGeandsgebli andalpe yixas! stivetures. efdywe & Radg © @@labpéementloned struc-
tadsal fLsthermbriec titaaiiem-gemtainilgl yeoliéfse hadnyg ttioe d5Q-4T B32-24, TTM-1,

UTE=-R GIT IS IT-2280u e Qurd lalsb@@ntéi®soI8 #t U138 iR thd pre¥ey & the in-
§érft|ldﬁt rr?nerﬁ E&Hgm tf&oﬁ’[gg %h?cﬁ%éy’ e m\éﬁf gr{ed are those having

ren grven to usi'ng
E@téﬁ'@gﬁ Lftrestructure and the Ti - MAW
structure, part| cularly to using zeolite catal ysts of

B e pufmdsdSoflthe Presdnt irBhtioN, padérehee Bajidnytdiusing M zeolites hav-
g eJn Mﬂl?%l%fﬂﬁ@ fa@[@\?t ¥trﬁa?rgf,’ br]i MIHI/MPbLZr%B(LJH Eﬁu&gFeaérya%t MWW struc-

AN struc
é}?‘thehgre&rﬁmﬁﬂ |§§|ve5§pﬁ§|@qa(ljy to the Ti- contalnlng zeolite catalysts which

are generally referred to as “TS-17, “TS-2”, TS-3”, and also Ti zeolites having a frame-
work structure isomorphous with beta-zeolite. Very particular preference is given to
using zeolite catalysts of the TS-1 structure and the Ti-MWW structure, particularly to
using zeolite catalysts of structure TS-1.
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spheres, as shaped bodi es having, for exanple, the
shape of pellets, cylinders, wheels, stars, spheres

wapa7eotbprt h, or as extrudates such as extr udetBEP2006/069865

havi ng, for exanple a length8of from1 to 10, nore

fﬁg ?arfﬂw %gSI te fcra%'ﬂc?}s taﬁd asﬁ@?r‘o;@rré g[#rlef]fa Jﬁﬁ{ g]ep{ t?ﬁ ﬁ@a%c;ﬁteogatalysts
bawdred abl gr MWr%W\CW% GH ke amalo¥epas AeMdey %r@ﬁ@#'%l%ﬁ micro-

spphefrésy ias Bhapddobadliesrhaving, for dgample, thechepes ef getietsheylinders, wheels,
gapnsshyerf aﬁ@if‘%r Hr Qééﬁﬁrda{ets éu%? Bk %&ﬁﬁéa?é’s b &irfd! ?‘ Ad¥&mple, a

extru tesvvl astrea nt stin
‘eﬁg'ihto "B PETSIS 9’ OTHOTS fLO %?” 'I\Wo‘g?fgﬁfgf of from 1

fosb el Emde@l dwhl&téT afdropr 6dutoed nbyefprefstabfyomfrﬁqwg 0.2 to 4 and espe-
B’la &%@F%Iiéf fr$rﬁr0 @l‘:ﬁf"ﬁhﬁ Imoﬁ;('lé?ﬁ@hﬁ:rr&%eftﬁ’é BBIR density of the extru-

id
AR ob imErrroecniarm canufer BleLarap Briaghy Eorkistng of an

BRftiga8at es as descri bed above. For each of these
form ng or shaping nethods according to which catal yst

%@p@reféngblgr 9 G[%Sf %g(]ll &\HWSatSlRQf.@derP&&ﬁ%s\{vﬁMﬁ r?s gﬁ%dﬁjced by first

foring mtcrqsgh%r%sf%|eéam8'eu@@r%tphﬁr@ésf9rrwea%?@m"ﬂsa &P 0 200 260
AP nater tham tbr@ingadaid masdspboeespasbtaimghapge bbdiandireferatily extrudates

5§3é%cr|88é’al%ve formng agent. Prior to using the
catalyst In the epoxidation reaction of the present

invention, it is possible to suitably pretreat the
Eat edopsof. thdese fmmmgtdt@haamglrye;thodsau@edjngm whispaatadgst powder is

prdkadstatte g‘ﬁ/@rih'aﬁé§ b6@|@3 Q@cr:rggffrﬁéraéﬂﬁéré{ﬁ dtridited) g‘?érﬁjles pellets,
8n0§herl'ke i rube o 0er dbicoS e dengliun i 20pBgatispfone past
@@cﬁg@m and/errat leastfoae #ore/fogmingi aggnb irior #p w@@mﬁaswéaiyst in the ep-
oRdgtiodrehdtioa df brcoresshe invapiEdn, nl’ﬁécﬁsﬁiﬂi % duﬂatﬁl?/ ¥esreBEMe catalyst.
[Fﬁga‘?se {3 éal'fﬁ&étn%%tebva% 8 %%ﬁé{f caldl ayslt Scd?r‘?&é' ebé g e’zﬂe?rguy used

whigh ere i"')‘v‘rt Henwdiichiqo nod r%wﬁ%hédrpaert a?rpyldemlefah @”6P'ef'” oxide.
the reaction stages in an iso thermal or adiabatic

ﬁ@?é o étggesoﬁ?ﬁﬁﬁd gaa%'&Qfg%bﬂﬁ@arrlé@%ﬁpﬁngﬂ%hé{on mode or

ereo n atic reactor
bS5t tagdd spost BRTRIaGM 1 KPR Patoes! conur | ses o

single reactor, a cascade of at |east two serially
FORB §leRblyd s@@éw & is ﬁbséltﬂ@% uééw]erm brodllﬁer‘é'ﬁi @Be;ﬂbﬁreactors in

ARarey i MERRE. | opin® (b ol G B G5k Bipyages n an so
Eesmalitarasiabatie reastosandvibe p&@éﬁﬁoﬁoraﬁ@g@p@ﬁmeé@enw thereof, in an
Ratatrhalor aﬁlaﬁbaﬂ@fdﬂalcfdﬁ Tre erprebeforess e3daanittire idspest @&@prises a

%ihéle%?&t&e aQ:ra§§ of VﬂgYe%ﬁ {v&psérl%llf @%ﬁﬂg%ﬁed%gctbﬁ Qf least tgo reac-

orayaichiere ?p‘?f?tef’hrép%ﬁa&@e‘?ﬁa MHiB{0€; B reacéors, d’i’rﬁqr%'ﬁ a(t)[ﬁasﬁ two reac-
tors aregdegiallyeemtptad arichwherein dtheast e teactkre eecopelatdd in parallel. Ac-

E&? g to %Sﬁi‘&‘%r‘r@é bhbbbithenB AR ( &9%%@5&9 ﬂ\/%nﬁcthels%\ﬁled out in at

t, can
S0 ERR TR e e%@sf@r@fﬁﬁ PEHAGB ) gf e Bresent invention

tsg@rrwtdmtlrm diogefreastomode, it is preferred to use

fi xed-bed reactors which are preferably tubular,

Epith P i eBlont ol ot e BRI (4R rsBkraing o the pre-
teried e@wglmqqﬁéa@@@mtp@m davgdlowan in upflow operatlon mode.
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is carried out at a tenperature of from30 to 80 C,
and the tenperature profile in the reactors is

woreionpaiined at a | evel so that the tenperatur ePOI/EPI¥€6/069865

cooling nmediumin the cooling9jackets is at |least 40 C

%.ngqstehtﬁe q@é&t&é;ﬁ(ﬁﬂ%ﬁ?%ﬁ@é i SO\AH%OW%PS?': ?lsy értef%?reegi tjo us%%xed bed

n caseé o oW oper at
T%C@&ﬁhlﬂheﬁ‘r?d’r%fﬁ@é%}’etuwg r@ﬂ'&ttVWrCQfHBP‘E'TPJﬁﬁQ r%@]-“é‘l’fsag‘os" pref-
trablyescaipped, withr tdeast @ne foeelthgr jatiet.andhis ehsd,i the epoxigatiod reaction
@fca$r1ie%r &ﬁt@ ar@FnEHafﬁlré &% 5@?& 86 h@ 5@(@?1(9' @Ipblscltureé)roﬂle in the

carried o Ing % nor e

gelaﬁbqr%lq rlnala adpe[ghaat?e e %Irsq atat ﬁﬂgmpﬁrﬁﬁgg ling medium in the
canlipg ijakely,is fidpag ¥l ad the oraxBnyh deyeperatiise tndhe hatalyst bed is 60
@medaQEVoPQ@\Kn@ﬂd\AP SRR ofI tﬁe 'réac‘fb?ﬁ’QFis"JHds%bFértSfdﬁbB@thteQeactlon

he
PRBERS SUAF cPbEr @hﬁﬁ ReREE RRguRs A Be R i starting
petesielsi ghshrthatihp ieewion dhcairiad @gt ihea kinglsl phasd. aiord gigferably in a
sihglanigGidphebé,orfih amiptistere spsteirescrdrising, For@Remelel DR 3 phases.
RO%S e dolirfia] Bpbidfiod RREE L 8 RpEORTH AT MlcdtLbAMe epoxidation

rE@C&Qﬂ Ina 'mult*ph%%e rﬁ?étf%‘rrf‘@@r? §ompHEsing a|ligyidtacugeys hydrogen perox-
fdexiztl-ghede ceatandrgsmethassdlage A liquidintyaalc diefstichoptease, preferably a
E,,E)gg,qé)ﬁcﬁ ?hgs%age (iii). According to a still further

e

odi nen the at |east two reactors used in stage
(i) are serially connected or operated in parallel,
Inocase finee femctins greopreraiee ih upflopamatie,dal is pBferedld yse fixedimd reac-

fb@&eﬁlg%ﬁ.wfdrmeegmf&ré; tol [RRt 1R3¢ tvidd f.iefbebéoe@@t:t%sm@@g% (i) and at

ns
Bt Ratioh ikaeod i htehaifl ' a il & Ple” Pl Ment fidiaf past two
t%étolﬁ%wec#'éﬁﬁglel(ﬁ §re sesially eartectad qreperated I@sqaé@kel yeore preferably
besratealin pHapsIcGandriiypites @é@l@ba% @bquigasieastemel B &1 @B6tors used

fifed Tl RS R 838kl € OIS HEReL R o remove

plelsastorastialydhg ﬁ@?bfeéél't'f‘% figpt f%ﬁ“%dlethet §8PRGHYE HpagGiRyr &specially
pefatioly satdemsheat redctors qirareahpﬂ@edlmn statagiewhich aa¢ eonnected in paral-

%@55('1 S |o¥e|%'fe?if Qfe"f)rl}gtéfl IHQ%S& ?r?eclte%Eﬁ)rs ol dderétg fh upflow mode,

h]ﬁat?N ors or E F 25 X
O_Qrypare réa'é‘EtPEﬁ Org}?ategsﬁé@ra ef &F Bt,ag? 3 partic larly preferably
tibel reacing; thulie-tubearetoioss oo mutti-glategreactord, tonedgretgirably multi-tube

téé%‘ﬁs SHE fbseéc.élryomeieréay 2 e8R4-tubeefat@dR Yorhp@img @ MAltitude of

|
& SPLTS P e 28650 Weistaey e 55 Do Rl referably from 100
0% amre preferabBoinem 11900 Jo G000 \@he sparticylarky gueierabtye freme3000 to

TE0R tytsss. V6 esheheratd the @iriydtdabd wn tiieasdxidtion rdadtisn, it is possible
R)?%‘?‘ ?L eor{ Sl tr?é reJaEf%?é o&{ﬁ%c@ﬁ il Egra IQEE&BE'&&@?%'PS%&%M?] for the

Feégﬁ%tb’?lr@éc"io@a%f@@%ﬁ”%tt%éatéwa Pleseridp dhiy Seagipeiehe regenerated,
whih at feaaichrar reiaotobelwa@geheelgad\@dablwfdirhead:tldne:ﬂsme etaeting material or
Et%%%:%até'uéfr@wﬁe\}éﬁ) QgY@ dARL BoliRE of ﬁ@%hf?ﬁho‘&é prdt@ss.
starting material” or starting materials In every st age
during the course of the continuous process. |In stage

(ni $tage (ihapaiticulbaprefareficer iergiveni to uginged shast esictoy, morshpreterably a

E&aBl @Lﬁsly H&Ir@teﬁ rsBh® Fe@ékd{‘ afd ‘E)QHFCUI@HQ Hf-"elfé/ra@I? %rcﬁfnﬁﬁiljoiﬁ@fdperated
conti nuous

cul refera
SRR RN el hFrBhule Pip ErEeRP Intafich Bl A0 BSshle to use two
B BeEf theppeaRFas, SUch ap dway thgerss daurif these reacéors whichrare serially
68UpReddr dobpiee it parald) moeUtbfetsdly Wpardller.ee or four of
these reactors which are serially
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coupl ed or coupled in parallel, nore preferably in
paral l el . Therefore, the present invention also rel ates

WO eood/opriocess as descri bed above wherein in stBQEEP10)6/069865

at |east two shell-and-tube ractors each having of

fl'ﬁ o?'e ttﬁ’e ﬁpesgggn\'/(%}{tigﬁ.a%%l reFaIlt‘&et% aa@‘acgs%' W% escribed above wherein
conti nuously operated i n uptlow node, said Feact OF _
lﬁ‘e‘-it@@e Bb@F legpielwo WGB@PQTW@ reagiogs @@ﬁﬂ Qﬁ)’&g offrrin e 28i490 inter-
hg_ tg;w&d bgh? ,coﬂﬁh&:oadlyaipmatajtm shegflowr @adé,csaidreactds being oper-
a4y ?Eﬂaﬁel? dmpbIERE QR %Fégrgincﬁ%éf Uiﬁgb'ﬁ‘é %dig ﬁrca%%ﬂ reactor or
In upf|ow node, are em ployed. Sti re. preferably,

tyre atighals ghet reagfors 31%{5 §) '”H?“%'%&Q%ratteé’a&ff ypiew ﬂﬁ‘% are em-
plpeéd.egtuibhqreimeferwlyatthd msﬁort wwoatresst poe of tkfesstreegﬂorsi ore pref-
ansiyShithé a8t VLfcRERR ¥ stBgélil ah@ a6l flove BRBErabl in all reactors

stafes, (i) .and, (ii.0l) i onduct such that.in the . .
PRl A6 OF Bk bl baQcfial FiG8 I RoresBEiuk Ted €, pesimale -
Edaapg iepiesette F¥eN (ore preserablyoin aash of éictesciorageryl instages (i)
5mcagi9§th(e!c)ataww ugéd fo thetdpxiciation pesittiorsie@nipddyeti® fixed-bed reactor
| I [ : .
FRGELT Rk R 36 ihided 0% BUER i FEeB, & 182 8F Timw
rjPstANSrveRRIgre Arefesably s Tl cgfalvstat al yst and even
nmore preferably a TS-1 catal yst. Depending on the
DBBFIdiidof 5K S6odc Siarbcioftiics Uf FLMaKEL WHRKGS sBd ke bed
FRialp B AT eaoanaD 1 HaS £ BER Ol tona) Het CpEPRuEhin order to
kénp thatcatayyst, forf exanplatinsl atdlyst ircthedbys of shapetdoflies sudi as extru-
ghep e tHeofkeem iidalbeastREI THRAEERa onleN8ydridt 8hapddl bodies consist-
fi xed-b%ﬂ. ﬁt at e. 'Thufth at, | e?st one Ig}/er ﬁf shaped d bel
BYST EESTBRLY §onSISigY ST thesd dedSt 817 JNeLs LR 21 Pe g nged Pelow
Peakaveqiidbalave end @anyR arfatalysh layer avemiogaabiar example, a sandwich
sth@i@e OThib &lofvera dn 21§y Be appRddtdy BbridoAieay aﬁsruﬁfzd reactors. In this

" n C .. .
LBk e (el AR S AASEHSS cnbNGpiien dshenos paricipate in
hegeeeiog. or|rpagtieng cewise Okt in hRdeademnwhid tedberhsefRpeund is em-
pleled. s todha possepoepkidstioe heabties, prefermpdritert cgapa@inds are, for ex-
LB’ & itec?rhi@{-firfeeaéﬁbhélaﬁmﬁ Ao sifdhdsh Rithi &R tdes, phos-
In which the Tnert .co%oun .S .em oyedH As t? tthe
Braled e APk P ILiC E?%&H',tas%‘?é*f 7lp 8HCh A& sfee's of types 1.4306,
tdapoundstlan 4571 or canparaipk enatetiaiaitSuch inami gpmfdundslcan be used in
8l 1Ipha-oAk hihRaeadaishisde  ()Sdhidgdrd@p, nitrides, oxides,
phosphat es, ceram cs, non-acidic glasses, suitable
metal s such as steels of types 1.4306, 1.4307, 1.4541
As fo fw7geanetyorfphe abdrednkadias, Hese agyem sperifia restigponmasiong as
thancatglyd! € deptiin diked-B 86 stadd eSiRipet b dleg anich =8 pefed, spheres, cylin-
gé%.%%?rliké 'c'ah)be éﬁplbgec}. !ﬁeﬂﬁgmgﬂet?& érQQrci?#?ptgdBS mm, more

odi es, there are no specific restrictions as [ong as
Preéerally Pt to 30 mEINg iRt ielgrabaTt 4t'e 10GAped bodi es
such as pellets, spheres, cylin ders and the |ike can

Phe ﬁ?&b&é’rﬁﬂeroﬂ&@“iseﬂée%%Cﬂﬁ@g%kﬁéﬁsa&'b?dirﬁg’ Rhé ifven | fithe form of

nore preferably from3 to an re prefer

A B SPUS SO A RO R PO e ENTB L OFFPT o 90 wt-
fr, ooaterablyodd dirodh hQ) ta 60 wiheoi, mara tpirefarably frdme 10de BDoft.-%n A solution
REHRPESTSHP LU td 10Bs MahBoawyAsgargRA pRYdxXRR i§ patiemarPhreferred.
generally of from1l to 90 wt- % preferably of from 10

to 70 w.-%, nore preferably from10 to 60 w.-% A
Aetaidingte RreihererBpodimenh of dhe presertgnyantian.snCHEe agyegus hydrogen
parakiag &oluten @xh e draplpyadd iIAsUdradd dquokeryae@den peroxide solution, a
solution can be used which is obtained by extraction of a mixture with essentially pure
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Accordi ng to another enbodi nent of the present
i nvention, a crude aqueous hydrogen peroxi de sol ution

wean7psiienpl oyed. As crude aqueous hydrogen pePOREBB06/069865

solution, a solution can be ukled which is obtained by

%fe? %’Fe'r%ﬁ tﬁ’é n"f\%dmgqe%{lﬁs WOW ]aep§r8g&ts' I?Hok/% Ry ﬁmc‘?ﬁnone process

I't’s
@e@h,eagzhluiﬂmq@nErlgérglgélggg@eof @d@strlabﬂhﬁ%\?ﬁfﬁr’ys 5th edltlon volume 3
E969r phgped147-957)l md st predesEhbr IpjidrggenSpdroeide tforomgd is generally

Eﬁg‘ﬂé’f@d 3y (@80 é)oﬁ‘?ﬁlsthé %7 GrRR )solultlgn t'ﬁh§ lechqBﬁ ant ¥ performed

er oxi or ener a ar at e
ll’reég?r?@ PHEMVEIRE Wg(F en@r BIEER“PBWV yﬁ'ggeré)p{apogg%é igrpbtained.

Segrrdieg pephoembddimenh obthsgmeseat inyeplione thimtride satudion leen be em-

?kygﬁwmqu@qyﬁehygﬁggﬁﬂ1perOX|de I S obtained. According
o one enbodi nent of the present invention, this crude

sol ution can be em ployed w thout further .
paprepacathedydropen pe evhigieistpyefetspbnugsdr ibisi rrssikie teremploy, for
E>‘Earﬁ>;5léftﬂé ahpthraglitshe procéss posshRd 6f Whice Wrualy tHeOdntire world pro-

AR I e ARLBKBAN 1A% RAE0S Y m@% iaglifbbprocess is
t

e RR d 'i"§”'ﬁ)?0%ﬂuFdé'@pec}iﬁ @VGF’W"B@\/ b Ghemiséyantthredfinnm opkime 13,
pageseRls tog56i ven in "U | mann's Encycl opedi a of
I ndustrial Chem stry", 5th edition, volune 13, pages

47 t 0 456. | i Wi concei vabl e to obta
K05 S oA TSRS Sl S acie o
p@pmwlfgut fagidi oy acoedic byidatmdivith sindi@neous ewdldtion of hydrogen at
ﬂ'ierﬂéltﬂdii@eply&oﬁ/%@' d#tthé)Ber@RodlyLﬂfuﬂg %Bldﬂher‘i RRds 6ﬂahg%i‘gxomonosuIfurlc

A7 S iEndieherbife PEERIREG oot Ml aRd V' °

sul furic acid which is thus obtai ned back. O course,

ORheoyrs& i picparation oW G@RpaPeXidirer the elBmeh® i€bRIBaESDIe.
is al so possible. Before hydrogen peroxide is used in

the process of the invention, it is possible to free
BaforeRyirayen PoXEpReYIadHN Ithe BRPSeTsaYi the APl is possible to free,
foe eamdie, a@boineavcialbf a\mﬂdlasmyaltmlgen ipersxideGahdien \wd lhdesirable ions.

ﬁsﬁéfei\ﬂa%léaﬁ%thddgta% iAtelr %luattlﬂgéé dQ@c?Pb%b b, exémgleemﬂ[ﬁ@' £932,187,
bR 42zigten s lis Bre?ass: Bslle T X

4 wgs 5 LS B1387 A4 rlljr‘ﬁ) V%ﬁe Paspdile %éerg%wetat least one salt
pressenin the myuieogw!dpergwdemitﬁmndmmdhethydmgbnmnromee solution by
R¥EdrOBEBN I%%@Hg@ﬁn %g?ﬁ&g@?&wma@a&&amé r?*t %sﬁ&a@]ﬁ@mswale ion ex-

S

Pl eRE BER hiting BBl G5 Sectind e & aned BelfT Ao fre sucn that
thedirighd thef gietiopl exahangenbed dutass et ot Aeuahde gt - FiH ol particular
le8$ tHamrorextbetoges - P Fosthegaspdseant e meset ifventlorh it is in princi-

Ely p?03ﬁ|b|entooﬁ'§et bﬂ: Hbﬁramldﬁslﬁntéqx@ﬁ'?ﬁer %gHglco?hBrl&Pé cgflrér? exchangers
ﬁtpq/ﬂrcqml(m @xoﬁaggerm Iglstadﬁqms@'q fohgﬂ{loganglaglqn(ﬂafchangers to be used
ex oiadgeds b\etdm aenpn eschaggertiddo in & peiarsessbatimAotof the present
gge@%ne)éﬁ ! Ee to:g tnoh%gglécsfanp@éﬁér%g? ﬁsoﬂséaa:F'u?tﬂeraBr‘eference is
G NN N G L L e
prazgenand moenpartieylartyrirgfecatly thapef aovveaktnbasid aiion xahanger.

exchangers is used. Further preference is given to the

basi ¢ ion exchan artic rl ferab
TRGrsiOEM e B B R Ra g e U el BELEA R P gt roacton
Eﬁr&‘t@inélﬂwh ih@éiheo$ydé0@9é‘a¢ﬁr9x'%§@r®/eé‘?r@rbﬁ %*%ﬂ%ﬁ@e@ more prefera-
bly at least 85 % and still more preferably at least 30 %. The pressure in the reactors is

generally in the range of from 10 to 30 bar, more preferably from 15 to 25 bar. The



10

15

20

25

30

35

40

The reaction in the reactors according to stage (i) is
preferably carried out at reaction conditions such

wo bav/ot41e1 hydr ogen peroxi de conversion i s at |BPEEEPRD6/069865

% nore preferably at |east 82 % and still nore
I I % . T '
RERSEAAN o 0 SRL A0 1 T BRSS! 5781 265, more
BIRETTERY AP 36 BrRO1E 201G PRSI CHRHY PARIEEFEMHILIEtSE- | he
cooling water is in the range of preferably from20 to

AB% diﬁgg(?tr%rﬁgl‘:é? ale%/notfogm&%f R i %ti@ﬂ%c@%?@ﬁ%@ﬂhﬁge reactor

refe from 60 According t rre
Ernﬁ‘Sd Pﬁ%ﬂivs i3 staggell); a16 é'ﬁ?ﬁgbﬁd ERACH B ‘ﬂ@ F’E%J urerRptained there-
fremciseentatly tomsiste at popglens ositlager¢agte@pepbnxguetbenbl, water, and
La&eétes ﬁ?/drbb@n p&edidet ard ogtihAIlyqhbgneed there from
essentially consists of propylene oxide, unreacted
propene, nethanol, water, and unreacted hydrogen .
pecassingdo stape (ibptnireacied prapeng imzepapiedfrainihe mixtyreageulting from
tabe l(i).qrmw@e;aaeaiioﬁ rc@ﬁ@@_ecohsLJTa@@ay atsmtiblyoserNsuitiblel Me®od. Pref-

. | C . D L

EERH, At AISh T Bitley e iy dualGPBSR) LPRa e Wsgiayon olumn.
@P%lfﬁ%?’,“ori Wi‘%“@é’}?éﬁ”éﬁq frin the atdeast epe beiﬁCt%yPréfeﬁ‘t?'Y framitppat least
tvad regctats Lssalsh stage (J) sdnprisirigi wimeactediproperd) ero@éartel axide, metha-
Harﬂé .eﬁegpﬂrg L?Jrréo%m fié%&%g@{ox@g\gﬁ@ gggltgn?lgakﬁrégéd'lel, is introduced in
Beqjaliiatgn colngy The HigHaliPe SEH/EY 15 PESEBY GREcalg aha top pressure
oixfrate,1 toeittnzarnmbre wafesablantifromretcs edr, Inyate pogerably of from 1 to 3
Baré}?t{ Qﬁ’ltrﬁ&‘é ;S}Bfeirém@bfr ﬁorﬁ{j@ﬁf@f@fr 'ts@chi & ﬁ,lw.w,ce._d, W, e 15, 1.6,

LSt | col.um. . The distil. ion cqlu i S
0ol & 48 920 A S A sRbraitPRrad sty ng gistiation
g@[\dmn hap érom ]tceﬁ(é,mrgfetﬁblyf om0 te @Ogn[gaqspeﬁgliyepreferably from 15 to
po efeoraighlystdjesf rom 1 to 3 bar and still nore

preferably of from1 to 2 bar such as 1, 1. 1, 1.2,

1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9 or 2 bar. Accordi n% .

e demearpiies &F IIRe prosivet MbdurengRidinaeifom gigge (i) is preferably in the

chinge iof frami 40nto &0l °Cnmona prefarably bf fromGi®, to pHEe Pet ty bleingrfed to the

&igtilbﬂoégofﬁﬂ#n %Q‘?Cthél‘#réfd&f ﬂiﬁﬁl%bigypréfe?éﬂlyﬁﬁeétgdg.@ in at least one
e he t

PSR BRBE 1 RO P L8 TEVGE DL GOJPA - P b pEeforaby o

framd@® tof/0f°Com 40 to 60 C, nore preferably of from 45
to 55 C. Prior to being fed to the distillation colum

Rrocyhd o8 SR R ool BB RLAD LY Gy oranes
framgeagss ()fiy erfiiedovidisgw. e leagimartillsftae Apitgmystrganp af e distillation
_bdluﬁﬂtc_@-stdgé‘:@if}.?j' g, h@at?iﬂte@bétmtomﬁe toveraprepeRidhtion p]rtocess is im-
: : c
bRYEE'A 8Pt d DR b RIALHCL Rirk 38T 100 84, Mg T Btably of
frﬂr@%@otf’ﬂ@ﬁs%é‘(‘g SSReEIlvieferabdt ¢f frog 28 de &9‘5) unhf B bg%ta@é stream
obtained Trons theneiatillation egluatn vsedoih (fihereowsexdafot heating up the product
SR 8B%iRA ffbrr@ﬁ?ﬁ&n'asteh{ﬁb%ﬁ@r\égrq theﬁ%ﬂi% @1; fi8mi43 18 55 °C to a tem-

referred enbodinent, of_fromb50 to Y9 nore

BIEF i et JRTERP BTCIG0 56 and_espec al 'y

preferably of from90 to 100 % of the bottons stream
Rbthgl tfﬁﬁ@f Ereomt _ttllBﬁ‘ordbctﬂﬂﬂnh'o@ [ ,Oéltsﬁr@%rﬁ 'E%séﬁt%?y !c@nsﬁét:cnb Alpfopylene
us at | u e_produc re aln rom :
SRGE pEhalSie il hrRorbl Brdefi I8 oo RiAett M A @b thel Elinp, = mi
tuse i plipiped Hpving a wateheontghlgel Rt mere th@s 0tdowtr(e.@referably of not
more than 0.4 wt.-% and still more preferably of not more than 0.3 wt.-%, and having a
hydrogen peroxide content of not more than 100 ppm, preferably of not more than 20
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At the top of the distillation colum of (ii), a
stream essentially consisting of propyl ene oxide,

woredionamnabi and unreacted propene, is obtai ned. PAL/EP186/069865

top of the colum, a mx tureld s obtained having a

@@%% F%HPR%PE% Rr%?ergﬂﬁom%t%} 2?2&1 105P%HB%%C'E?%{ :t? f%” the total
Weighbef the Pextyneahtained gitthe p of i $RIWTRg a hydrogen
per oxi de content of not nore than 100 ppm preferably

Af tHaObottHRY %f EH@&S@QHWC@M%I’]S%I ét eaﬁpégse‘i’l dglg)eéﬁﬁks‘ﬁn of methanol

not nor e

e
YetegrRpd c}rnr?%eqi{ﬁy{fggeél B?ﬁoé' ﬁé%lo {a"teﬁe%t‘ B‘P“Qrﬂé’f the’ CO'Um” a
citwneris obtairteldehayatgt @ prapene lwentgink of metatlmrerthmbOmwm gpreferably of

Aot RS tﬁ§r$ ¢otpbﬁ4 A é’tﬁmﬁbr%t?f;‘lﬁré?f mﬁdﬂmé thm sbmaaﬁ'd having a

unreacte
BPRYIRGE BYPE PP RE O Tt BTt RaRR A %Oqgvoasé*ﬁa@% pprm
arshs@hmogs preserabiyras nob arere dhasp AP npMmefieeaph wagd bagad on the total
weigat dihiee mbAurerubtAnst sitthé bottons ef peebri@bl y of not nore
than 5 ppm and having a propyl ene oxi de content of
not nore than 50 ﬁ preferably of not nore than 20

beretorel daPeNYingnsp &he FeSPeFiMs ROIRFOf Yéw, rPcb?rt'HatM?a??Pﬂ?t'ﬁﬁrﬁccord'”g
tonstege tii) cas delixsedbeninad beparationl ofwaregatedopropdres on, xttenhetively, as

Qéﬁac’f‘é E;%%f@}oﬁtyré%e%%%om of the columm. Therefore,

dependi ng on'the respective point of view,
distillative separation according to stage (ii) can be
decxrding dol agyretrpdreanthagimernfit efrthe peesedt pwepteme thgr evaporator of the

%lsﬁl%ﬁlﬁﬁkbl\ﬁﬁinyusea% seRarmtis @FIe@Et Mr@élbﬁ'cﬁ)@ﬁat@d( L§iRg at least partially
cordin e o o
GoRfea (79 2rdh é’§ L B0 537 8B oes brefel b BioRg i 50 % and
a&c@@laﬂh p@f%rgbly(frq 0 & 40 A ef{d¢) prarused te ppeypter the @yaporator of the
gisiilRg@otolumasdt seayet (iiplThis @ptstieamt(TER hdsl)preferably obtained in the

@Bgrg}ﬁxr ango%daMnoB?o?egs |n6af JPkbL{Eogtggé) (Nﬂ%%r I‘?\Q{hﬁa&r})@?a’%@ 9 from a

M%“rﬁﬁﬂ‘pf%'”@ M@Fedta@ toﬁ@egiﬁé‘ﬁbﬁ‘saﬁeéﬁr regehargipurfles o5 siagei(
columm of stage (ii). This top stream (Td) is nost

RE@JréﬁF@% % s‘t’iptﬂ?& %réferré&@mbea.ﬁ%& "fﬁ%g%grfétféﬂtdoﬁﬁ‘nn used in (ii) is

1SS

ce
bordigniz s, ol %v ool PR dFEP GPen B ANBRCa lerably one
sidé-offfakd. Reafaiblyntherdivigding tveadlecqlw) prefer@blydhasgfrero 29 to 60, more

§.telférbb|§%hh@m toowfr@bre@.ealemg& rrrﬁ@tnv.on Qn é&lhﬂnh@ﬁsb@"h the proc-

&85 ter st hybhiidn, stpraRAcLy Sy f hner S 2P gt polumn con-
tBiENgs faidowf Facking .or Praered BatkNg Qras alirgy @plwgnmléw exa@alpigmt is pos-
sibefte U8B Isiiedtanethr simedh pazkbig.havPga speeffiesabhoe areardf HOm 100 to

§ 6’005912/”4’e;f‘%’rre’l?e}rétﬁglfroﬁht S\%ﬁﬁgﬁ&*&? 758 Hi2hnds \gﬂielrec? Bg&m Such pack-

sent nv
ORI § h@@rﬁeip@ﬁ’rt'@@ eHicteney Ca@b@eﬁaoetiae'a‘jlomrewr% §Fpp per theo-
tedicali stagge. dndbenapaek inregitionedd catdigechtipaci ity columas thee tagion of the

EQLMATYivifY b?%t?érelv%md tvall, Swlmeﬁ%bﬁ’élﬁstd? th@%n??&ﬁﬁént@%&l‘?’én of the

or nes c | avin I C su ace ar ea
TR A AL
pat ABJ theservictimesidsqstiok phife ofitakh padcar party thereof idiese provided with
BidaFedS BRKIRY brofaNGbin FACRINGY TRE MHNiANAG wWHlllt dindbd Mrmally insulated in
ﬁges§¥re drop per theo retical stage. In the above
RT 1 ohay: configuration of the colum, the region of
the col unmm divi ded by the dividing mall, whi ch
Toaslifetential pidasurensiet e atvidher ab oimnt ben be utilized as regulating

parameter for the heating power. The distillation is advantageously carried out at a
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inflow part, the stripping section of the offtake
part, the stripping section of the inflow part and the

wemoroMrent section of the offtake part, or paPCBEP2006/069865

thereof is/are provided with ’btder ed packing or random

Pr%%%\hrg%“t th-ghtg *%brq.l:l g 1@646:;9& Frgrﬁr %lé B/arI rﬂgr%l p?%l%gably from

pressure ove
E‘jth/ﬁdliah@”Q\éﬂl meEs Bfﬁf?r%%lh OBEOfUt1| 'Iol%%r sish @8 gl 8l |1r?g 1.3, 1.4, 1.5,
P8y duTet 8 110ar 2thee. Treadistillgtipoisehen preéeralbip tarriedioubin d emperature

%%g [Frg?ﬁ\ggfr’%s o‘Efj‘rrrfdrg r@%P@tfro?rp?@ﬁoS% Q%alglaetrcn&lrlrl%fr?ée?l t%fnperature

r, pre er from

ISrasasuEast 3 the Beom Poing teyygr- and still nore preferably
of froml1l to 2 bar such as 1, 1. 1, 1.2, 1.3, 1.4,

ﬂﬂ c%se%u@h aJd ed]w§I ccﬁurﬁn ‘%rus%dbgtrthe-{&?oﬁhéwslt fiéoh RBiunth of (i), a

I’%%}/ ?H‘I oult |ng rrﬁg] qerang

F %ﬂW 88361 jaloRPSEing 8t ROBYIERR PXEEYMEINE 76” BN"g8CiGe propene, is
Fbteingd sA the dep ofithe enfuemaumisturs ismidaned daving & etdratontamt of not
Rord ﬁh%ntEi@me |pﬁ*ef6%$> SUHI nidrél tnanderd Mﬁfh | arfgodtiy rﬁ‘ilorb%)referably of

e Borehad 00 pRRY 9%@%&@9%&%@ Rt of pbt horethan 50
PR hRigEIrabln Atininre e dbau2( Pepend, still nase peferebly oknot mere than 10
bop, of edchecas@lbasdd ol the Wil ieidgHe of Heamb@gle odHim@ &t the top of the

{JT%F] ﬁﬁ{}{eﬁrﬂgre WBB s%gr% d&d?%ﬁ?(fﬂgs Q@% e%%egoﬁ%lﬂpbyf{&ﬁ 15 to 35

nor e
Wbt% nRIEEeratha Al 5om ﬁﬁ]30d’|’1td°/har\‘ﬁ Ay %OWP@W peifRi24do 25 wt.-
20 atpeopylatfe mdde cantenttofi romSED mﬂﬁ wiefpeefatdbly offframob5 to 75 wt.-%

%Qsdé&ﬂ %Pef@d%‘&l GroRt b 't i %E %ﬂﬁét}ﬁaﬁél cBerF{TBF m5to

R frﬁvfee%es?rawﬁ TRl 12 8- }ﬁﬁdie%tp%‘w\“’%r% Sratly of from
Fata hewhdb.6n ebtlecasepased eathalotad weatht hitbe dopstegaene
content of from1l5 to 35 w.-% preferably of from 20

é\«fthe(ﬁlcy\'t ofB??/olBe ?r}qré%glsglatlaré gl Bﬁ]f]:fﬂg{r%qm¥? tlgﬁyo?o&sg,ang ofzmethanol
amnd w%er gﬁ@ft@ng@@; tlog side-wifiaks of Hre7eplypn,-amidige is obtained having a
ﬁ@p@@b%dnyermoefaereabﬂ 95 wi.-o% rmeietdbly ot 188stve6 wle andl sl more pref-

4 X
p/aé'lcl)(lbe]s?gf]?\ﬁr@ Qrﬁdﬁ%\ﬁr@og X\[??qér?c\%ﬂ%y)fﬁ Wrg éhcaln ?th %, prefera-
é%mqye d1ans 3. érWtI% e g4l mere. %efqrﬁb')éé’éﬂo A B‘é‘ﬁe%th ~%, in

eamft tesetlmsall onethg ldtalokeigiteofttiog mettomeashtaided bhthe side-offtake of the
shiggnof ftake of the distillation colum, a stream
essentially consisting of nmethanol and water is
obtai ned. At the side-offtake of the colum, a m xture
At thebbettone @f Heevdiatjlatiomebliamola sitaaneasseantialit C¢r§a9§ng @6 methanol,

Wbter%ldmrﬁé&ﬂ@bhydrééer{ é‘t‘é&ldaﬁs Wbtmr%dawﬂ tisd bbltorA W €he column, a

Bisfire it BBlaneinayERe? pitbeht cpfent B ndtderBdnsh B3 pBi, preferably of
feteoneraan 40 HPRk andystirorstareferabbi of nst @tase An,5 8Py aRd having a
ppglehbaride cohtenfof riod neas hama&Ephrasgefcedbly bEndtotdk than 20 ppm

%‘ﬁd Qm [n%f'e Hbz?rgblﬁtdfrr{?ot %r@'t?ﬁp@tpgwtqril %'Fgl’? cgéé Bg%ﬂ% nﬁﬁ the total

WeShT R4RF BULURaDRANSY 20N PRIITRET 5P SABManol | wat er  and

unreact ed hydrogen peroxide is obtained. At the bottom

gglﬁ%g‘tﬁga‘f'@éﬁﬁé‘ str@améﬂeHrf%m fheQltibiRd dh/?dfﬂl @aﬁ‘c&ﬁﬁ’lﬁ%ﬁ be recy-
7 eSehuinu B v O RR Ferbie bisBere i gﬁ}ﬁ&f l5251,89 &, more

piefgralpy @ﬁq&as@@@ %acm thg stream taken from the side- offtake are recycled into
stage (i).
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propyl ene oxi de content of not nore than 50 ppm
preferably of not nore than 20 ppmand still nore

wee@ierabl y of not nore than 10 ppm in each CBGEEPHS€W;9865

on the total weight of the mitiure obtained at the
?ﬁ’%(r‘él%'?% %e th‘%eﬁP |nggntlofnp?teﬁt§sgl%f” gﬁc{ctesg faﬁtdtégc ﬁ)u nﬁa%g\/e \ghereln at
leagy O f’/‘eaf the sirgpvdaken fiew the sife-qfitgkeqyt the istilariontaolen used in
(i) accesycld iafoestad (), at | east 90 % nore preferably at

| east 95 % of the streamtaken fromthe side-offtake

e recycled into sta (i), Theref ore, resent. . ,
ﬁﬁ%ﬂ‘ﬁ‘?%% S‘if%'ﬂlr%ﬁaé@”tf@"gﬁ]&r%%%'é%%%o'W@Ecﬁ’rﬁgé%ﬁh&?\f@‘,"d'”9 wall dis-
W_twoemluam bssatialycomsisfing biemsthare nwatek end tinmacted dydrogen per-
skide-i9tidnarke 1®thd Rac@t ot ith @(ll_l)oﬁ’réf@tlaBWntHés&ﬁtohﬁ s(tl*e'a)n is cooled

str

Pig bRt phfd, Rl B batinr Vit o xapPl: Bhe St eRlp or two-
olape caoling, miord priefasabli i aemPisbienef fwm 20do k8ISt Silgmere prefera-

b tth anempewdre rof deh B@ﬁ@aOPGdSthfoﬁkgﬁfef@ley fPedhdsropérse is addi-
{(ﬂ%q%f ??eé 8iré{ﬂ§ ii{tg "’E’f?eI A cfa)f' o?gtagg 8 i) n% e?c%ieg rtc? He! l?otﬂo(YPs strgam ob-
faites frame (Beaier & 'WOQUC“FQ)ﬁa@?éWBItBe r?ﬁ?@rsqfa?g%gec(ﬂ%l Aliggnatively or
addifomatiy, &gsh tgdlogag pemsride cpn ébaidded.y to a tenperature

of from20 to 40 C, st|II nore preferably to a
erat u from30 to 4 re preferabl
FraRReanndls o M FOAAHY Wik tetpest PUBITSA RSO s pref-

erbbtiotheofange fgen §4 1o 99 U, madel prbferably e thecatgarbomt #2etarf0 % and
phrtib@hmestefaraily (i the raideGFont @5 kd87 aduci ng sanme into the
reactor of stage (iii). Alternatively or additionally,

fresh hydrogen peroxi de can be added. The selectivity

bhe ﬁﬁe@tlvrtbaghhe@weraﬂ psacege in(stages (Wite Kilrvdteempeat & hydrogen perox-
hi)édi PESETabI9 i Hiedanys fromefs ©ragbdoy mofe preeraBlipGetherrangdfom 88 to

an(%) gnd/ a%@{l%ﬂrglfe%@ginﬁ%t% antgg‘%roh‘?g@?o S;é' am 72 10 90 %

range from75 to 87
% The selectivity of the overaII process in stages
The tdtal Hydragenwietdxideesgpeetsidnois hpyefe caipbnatdeasi @915, insore preferably

Bf |§%§f9§ké ¥, tridrd ;Ergfé'ré’(ﬂggt | 59@9778%té?1d rt%ulérgfp‘?eferably at least 99.8

preferably in the range from88't % a
rticularly preferably in the range from90 to 96 %
The total hydrogen peroxide conversion is preferably

@he re%@ﬁén DBt Sre Vot IdErddh §tfa§é ) b’refé?adlﬁﬁﬁ a ﬂ%trfan%v cdm)érﬂ of from

80 % S031Yo Hoors P ekitiL AL TREIKY REDS Mot sisSrfi aferdrably o
Foragd@ 10180 wt.3r.dresedion yheh tpdal avaight 19h His! reaelipngnixtuse. Fheowater con-

R0t 1sopr@feradly irthe arige of fedresabl 46 wi-94, rmadre GefbabBboMitom %® to 35
@P% gﬁ@%&%% AI &Péf?iawlf%npﬁ I %nWFQA; tt%sgg ththe t@tal V\Ltheht of the

reactiron mxtu
Racken E’@ﬁ“rﬁem‘e ,pgopg}e@]eé}xgi‘ﬂ ‘jprlt‘i’f‘tt p,r@fqrgtﬁéén e qapg?nogfrp@ Tt05
wWh-%¢t mets) praferabl;pofe‘faem abhd ¢ waf-%f anarespBcibily @efensbly ePfrand to 3 wt.-

?S ngéc%rll }ﬁeﬁBféi @/E bff {RE réa{cﬂgﬂl Frﬁktﬁt% 7Re Y)‘Foper(% cBesds PRferably
tEtOta f‘('jﬁrrg t er LOPL T B ple hsa d I
Br 0Py &g e 'Bont m%rreéfrgreé?& ¥, fromp Qetorh e gpd especially

prefaratlly o6fremix to-10t. ﬁﬁmbesgn‘ e thedblayweight ofdine reaciiordmixture.

W .-%and especially preferably of from1l to 3 w-

The product mixture taken from the reactor of stage (iii) can be subjected directly, with-
out any intermediate stage, to the propylene oxide separation of stage (a).
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% based on the total weight of the reaction m xture.
The propene content is preferably in the range of from

W®@200/05410 . - % nore preferably of fromO to 3 BT/EPY861CE9I865

especially preferably of from& to 1 w.-% based on

B AR oy 100 B T el S .
giglsjdesirailie & pelepslypariglly sepatataAIPPEA PMetiSatetue Ryer to separa-
tian diheopylapybade [0 Kiiceaste palkast dportibn sf tagatréam.thiten from the top

B8 ek & of §ta?é R, Bé‘cérﬂﬁgé‘& Wit % bRIYEE hERIM taken
fhe @eactor? i), it

stze , %) , ms%/ ,esbraEeleto at ,
remdbe Ractqrof pipoe 'ﬁb‘i"a&'\é‘? PibguieaVRIch, 5 thef edrip propege separation.
plteroativety, $ap apssible dm separptetypigbed diee proddet. mixture lobtainedsfegm stage

gﬁ) drResttiedst ROpAioN oPthel 1B stEEMAN thé@s@idtioRMBoluieh bPBagé (i) into
distillation colum of stage (ii) can be conbi ned

he | ]

RiCPRNS ﬁ%oaﬁ?tbO&Uct m xture taken fromthe reactor of

stage (iii) to give a mxture which is then fed to

Bl €ren ﬁ\%ﬁ?ikﬁiré @Btaindldtien stagk eliyor f'rdng itfe PO&SE Rb&indd from pro-

r ture. obt ai r

é%ﬁe;éé"ﬁ@?%t?ﬁp 25 QescBp 2BOYE it S b e R Blage, (@) of the
BieRtiye RIPERSS| hifiSsRa@EPuARAN & opdedeq by \evemy Bitablggaeteod. Most
pefaalsly, sapardtionh e cofiduztad Ine distilidtion evhiddt i preferdbfyocarried out in at
Rh8GShe distibti cdfam EnEPe d;SPeLé‘rérHl;?inOQ{eadif‘tﬁlgti&{ EfBh CPRERSoly, this
separ t|o?, asgs? ed above, propylene oxide is .
Salfyan des 1 ramest R 11y moje RN, efan 0P J00hd spppgally pref-
s@pbrdfrioomoCrbdubecretichl stagds bihealigtiilgtigrucdlebh & pretehadly operated

Mos topPprebfIraRF FomSEBAT G 1be) Esﬁe&@lﬂﬂ%feﬁ?&blﬁ)’the distillation column is
istillation wh

d I ich is preferably carri 0 in_ at
PlsieletiRe frati felvmd et doChissded Wi dh hspy T gpgeranly
aetgnerelthan &8 bep| ners. prefebbyr atmioy moreingn Oat barnmieessprgferably at not
ofdMh3A ot Dbdrl Bnd BRI ol wERIrEN ¥t ©dt ridremhH00.6 ®al. (iteREd ranges
8%8‘%%&&1%3%% ,?fpra&éﬁ]dp%, err?WBStg d.8p80 rﬁd?g%Fe%HaB&'f om, 0.4 bar
St ages. & gisti Tl &l gn colum s preferabl’y ope al ed
E’to-g bep 5 rpiesd (ipR PEESYTES BS: TR apIPle: @beut 4 hek papipgyt 0.5 bar or
pivaft Oréalidryor abnet 0dli bar drisdbuton8 at.umMm 1 s operated as a

vacuum colum at a top pressure of |less than 1 bar,
nor e

nore preferab t not . than 0.9 bar, nore

6?%?%‘8%3?3? %IF‘L%r %ﬁ’%"ff‘ﬁfgno‘“dp% PR2ReNt [YPRIGY, dispyanayator of the

distillation goluent demd for Fepaeatinggmapdernd dxigminestpgeefadriabt kpastt partially

a@éra@apgsir;dﬂgtnlegst?pfﬂény é’g&f &Eéeﬁ&‘ﬂ §r n?’géﬁfgl%folytbﬁgfntpibr 50 wt.-% of

ssu 0 : .

B B epreteranty fomar Y Vit % o6 T anc sPastly Bibersfh fom 2 to 30

pt-Es 9l Tel agg epecfignllyeysgaie startdhe gpergtian pfdhe gvargiaier olths distilla-

b&t colomaheel 6 Separdtingpréfyie ékide, méfeﬁdllﬂwt frofd.59 to 100 % of
r | I kL.eC. .

18 confif Bt B0 shiart 11 S BRI e prapy from 80 to

5% Pupiihigderisiream sespuaestip SeMpletRly Pesiatedie guanarater gigle distillation

¢admhonat the distillgtian taoimny futlp epeartaésd. Teerefprat (Tidg dspartially used to

Bafthelop¥rafiol P tid EEHBrA1dH)andRhecBRPRsked tsitedR oBfhined from
0 of (Td) o or ref er abl irr 1.to 4%5‘% - % of

#1555 (& Takesiset PR PG SBPY el oIS [ArestRamTe) 19fPgpt prefera-

Py dptaimes ig Mo inférddive lepoxidaiibnt prosassrin atvirek-up stagei vdrerefnethanol is

tdRrsdaRenad Mixterk c‘o'oh\%rigiingt\/\ieite.lzraeInidQ‘ﬁ| nfedhdHBNas! fetéhrd Pereinunder as
e, and preferably from50 to

separ ati ng propyl ene oxi

itage%a%f the conpressed top streamof this

distillation colum, still nore preferably from80 to
Bbcdraing td thisSprefepred distifdtiva lpfopyst@ dxleCepplatibe by stage (@] £mixture

EI\W&?) i§ LARMR Y b&lforﬁsj1§re%in§E$rlr1br§’stirj1d)\W/ater and at least 55 wt.-% of metha-
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colum once the distillation colum fully operates.
Therefore, (Td) is partially used to start the

wepwratiion of the evaporator, and the conpresseCI/EP®06/069865

stream obtai ned from stage (c)7 takes over operation of

LRCAEUREY Tt AOBREAR 10k TBELSBL 1 e i

ApfRied FoBPEGRS AhEPB IRPHNEI--"hsMeERIPERIZRY frPEingto 80 wt-% and
aspelclally peefefablysirorg Matoe?9 andodf methaasipbnasf fefren 0 ed 40 wt.-%,

H%Feebr‘érla‘;%% Bt £ B0 WC2) and SR retfé?aBIP ioi{r%elfﬁbrz%%.-% of

di st ropyl ene oxi.de separation o age ,
Waﬁr-x#ﬂ?r%o?ﬁ/ﬁ?e ‘i’@%ﬁ?”&?'ﬁé’& ﬂﬁ%mﬁg‘fr{a&r@re&r?%ﬁ{ most éO%) ppm, more
prefgrably iah gnosh 880 pamdarat stillemste H8&fanbly @ ofoshé®@hapwl The propene
O&RENdr Rds hiktares SfEraB R MRReH OB PhmOotdIBreidiBDat MRst 50 ppm
grr%é)ctﬁlss ret hgfembﬁ(t ur eosé)b@)p obt ai ned conprises of from
P B! WP S BWany from65 to 80 w.-%
and especially preferably from75 to 79 wt. - % of
reddidinglto anrtte®btifd oN3tafe (D, tHe rébctichh mixaur€ opta@fedriaddh Btage (iii),

. . - i.all : f
AT S Bok el o 9088 EL S pBREARILhofl s siage
o qani ke AYSiecire 19 8 ThslcTaprERIPY SiagenwheresuoPgSnFncthBiogYlene oxide
preefuttabl lsg partteniis yetBEO pptenably bystistillationin eat frast enabisyiliation col-
BnMRSE6tAR0; RreT )F{roﬂgﬁigﬁl%%mfﬁ% %?tlépblaﬁi 0t 3l 65 wt.-% of
re prefer at

Ig%tr%’rge , %%bl{oltqaqtr ni%tfjtge %)gréqrgﬁgbq@p%ﬁe RTOR eT)%%lde.lmgt$llation is
pretarally cgrried cahinsdttleast ane distiligtios tcalyenn a)ore phedenablydn oo distilla-
K ESINRN Oblefdrasd thisUBmRESs 6f rdnh 3036 ARG, MRbreOftbiePb bifrom 40

LI Sbeselyerehy Bk GRIbBpalt stapepy Pitetin is pror
e@phyrrarfopned ehgerossereopirgpente %ngarpmdsg Ipegierablyi fem Zrte 10 bar
S s@bmyreSeRratIe toin0B & Near. MoftRe &iley nisture, propylene oxide can
ﬁé %E%%rgt%td'. BFbr%'eﬂ?%ué éft%g@ne&’ R6n HeShbildulditd 88 sf:frid Mglém into the

O 0Obtaln a mxture A) conpri si n<7:1 COnpri si &I? er ]
aprxidation ggagtiopsprgferaldy ¢io $EIRdh AN e den bt h Mxtyre Mgy dhus ob
e prefieraplyp capenses aff tfopr Epipl Enet. Ok rdere fdpefetddly @dm@3 to 80 wt.-
bSarRf EdREAN ¥re egmslg% ¥ td 9 @E..ch, BRHeRASL dh& bf rbAt0%8 40 wt.-

b G BEATSTDURICET 61 Wil P SPPEHPBO 8O S to 25 wi-
fir effveatarn The pfodytemm okBiet aontie®O obithis mixpee isaprelerahle femast 500 ppm,

ﬁ"ffgéf bg@;élgy 20 gr%f@t %c?rr;g;srgtdn@aﬂtip %@Q?ﬁefg?b?trdgm%ftig oo ?ﬁ. The pro-
Ssu

B ol of kBS b RUPyS pRlerfnl Bh 0! o Semh i ar?f%@g Jgat most 50

pprefead gBll fnofe prgfezaklp atympalr 10 MMdm t he | atter mi xture,

propyl ene oxi de can be separated. Propene thus

2 3iﬁé)r"£ﬁ12,. @%r?ﬁM%ZSb{a&%hqkw s%éegéféﬁér%% gf%igrﬁ io?k)r | Qlteﬂe oxide
the epoxi dation reaction, prefer ylntgstage |O)D
sefapries it dgast ong icprbowylie 2@ hewiay MeRLY 1@ Sprarkgmalgms and at least
prestanbaiyl compopnd badngfrofir b 3satbon&foms, whéreinthe carbonyl com-
PEGHEE aRlaWchi@bOPKEBE0 W - % and especi al |y

preferably tfrom75 to 79 w.-% of nethanol, and of

from10 to 40 wt- % nore preferably from1l5 to 30
Reeferablynaixte p éilia htorgprines firoma®.00 1 ¢ 05rvwtnd/sl Bnare pedenably figm 0.01

& 0.684t2%, arddehops Q@félﬁﬁlz fohh A€ oML &RL YT thBias IdHsK bHE @arboxylic
t. 500 nor.e at _nost

is,preferaply. at nmo r.ef er abl . :

S8 e bvBh B3 o2npol BPLeT e BRI BLAgt S ke BBRlc acies
g é e 3 caroaratorss compediin {Niae Specifis exasmples gredoriscid, ace-
flOBcippAY prapieniP et eTia, YMat mepsbntaid formic acid or acetic acid or propi-
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ppm and still nore preferably at nost 10 ppm
Additionally, m xture (Ma) obtained from stage (a)

wa@bdogn7depar ati on of propyl ene oxi de conpri SesPEL/EP®a&069865

one carboxylic acid having fridm 1 to 3 carbon atons

B 8l i8R S0 SFBHROR o8 STRONLAPHIAGEILAT bid 8 et acic

car 66N At onms
a'l‘fij@'lﬁ’?@é'ccﬁc'daoﬂ%‘@%ﬁéc'dFalnéfaéPtéPoqi ang R'EOBPO@'C(Q%E)
conprises fromO0.001 to 0.5 wt. % nore preferably

f’Fé?éPaglyoﬂﬂ )&@re%/l% Womp rls/sWn o 1Ctod. Qf\/\ﬁr‘%bh%ré fg%rgbl} from 0.03

ast r box
e st d'i_;,mwnprﬁ@r@fm fiogy e 8o ﬁﬁnﬁtegy blfre bS5t e carbony
sempafndt bersar hexgivérc waightisericanti nagges teferdodbe bom cttiogrsarbonyl

§&Hb@clrﬂ§d1ak/mg(1'\@)3 caBBf iatdnSs EXASREEH MIH. BpEdTi Cehfles are for-

e £ bR PR R SBRPadae yses s, e el B SR p R cenyae
el feptaldenysiectri rropiehaldeltydearmipemaldehydarandpacsialdetiyde auifarmalde-
BYdeasret propidfaldeid @raepiafithod@and ppidnaldehgdeei fdrmadldehyde and

[ c acid. Preferably, m xture
%ﬁ%lb&aﬁi‘éra?]ggﬁgp%%aﬁn@%ﬁ% to 0.2 wm.-% nore preferably
from0.03 to 0.15 wm. -%and nore preferably from 0. 05
thhﬁutlwamttlng% bé bbined mtaniyelaﬂn’y atnie bekaviediydt tiesoatdeast dne carboxylic

ﬁ?)&r tHaeatdb s‘?%n ?p@d Uhd rc%ﬂggﬁjltréasf t?f prtoGuétrﬂ?om the ep-

car avin
a%@%tpndsﬁ? e 4 (HU&‘{H) IR 1S HoRS e Rogials g py-products o
thel apeligdtion eeeticel, @¢hgrde tlaa dppridaiioo medatiehytdelf amdiasduring work-up
oA rdBRYi oﬁ: ﬁmt@ﬂer}eétﬂf r‘ﬂr&iﬁ'ﬂi’é@pdﬁda@@@?é’dcﬂ@rﬁ‘ o@ﬁng separation of

BB PR B RE 5% b B UGBl At ol separaton
pr &P YARE Qé'ﬁ?@é‘d@rf dﬂan@rﬁe@@ﬁmofampﬂ@re@ gxidehyifee #egprocess is

parfled onBh sl Ritetfigted \Brddeaslti.arantdagbord chfpdiiidn fainelyaitYeast metha-
Egle%rs)ég?tlaﬁed c?urRS' O‘WSE bﬁ%cnlcnﬁte%t|{1{oetﬁ§bro%gg% tht? at least one car-

borioadid a@g/,q)r F@sﬂl'?a%gn%(}arﬁP@d Gep F’PV%‘?QW@S@%W@@V iofter work-
e aepivdtichecelfiart owsftpr stdpl ¢it)santirambeeadtcutates iofo the peocess as con-
BIAGUAL 51 RE rEoicRERAYG M dien SBMdifidid.on T eacti on,

either In the epoxidation reaction itself and/or

during work-up of the reaction m xture resulting from
Btagedpbxi dati on reaction, e.g. during separation of

unreact ed propene in stage (ii) and/or duri ng

ar.ation, of 0 r|or 1o sep aon, of

AGRRERGL 0o 4Bl BRERTuBbTE picteSy 1Y oS &e, rBRHNE B8id com-
sﬂ%@éien tMe) Ip@bt@@gtsoar%a"memr@ltzeé@v adgmgr@t@@eé@ gtixture (Ma) to obtain
phagessMb). e. at | east one conpound, nanely at |east
met ha nol, is separated during work-up and
recircul at ed into the process, the at |east one car
hseg1are na SPRC@FBiFtianseasde whighshass s wWhighyBiriHre ebbgsssigused to
etalrastemutily neotraleze the bih astvwrrekcarpoxstie peidh Patticalarly pesderably, the
Bide %éseﬁotséo‘ﬁpdlr( B). I\@-l}i&?ﬂ" Epc%eg eed b Fé‘féff‘%cﬁwm Rt Qntdi® alkali metal

I ocess m nan recir nd,
RIS RIaT SR fith soTey RSP SeeaHE e ‘faéfn%@aa% 3 Mg g such as
mlagnésiventalviempeobeyan. Especily reefstredraee daseoxidnceontain alkali

ﬁh@taﬂi |d‘r@,nhfbrré ﬁﬂeﬁaﬁly(llmmkﬁr RHiuheas potBaditimalr!Barium or a mixture of

‘i gé Iorzleour Othgedé|E§I meta?lséﬁst o mxture (Ma) to obtain

While there are no specific restrictions as to the how these bases are introduced into
(Ma), it is preferred to introduce them as an aqueous solution.
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a mxture (Md). There are no specific restrictions as
to which base or which m xture of bases is used to at

wo emsh7qaartially neutralize the at | east one cBCDBR2006/069865

acid. Particularly preferabl yl9 the base does not

?ﬁ’&%} Q tﬁ‘e E‘l%Hgnt%\?é@On %%%ergla?eﬁo %rq%rte s[%eaq o’@@b d above wherein

CON fum SO
\b‘dpb%la@H?@HS Falipgspytonisiaddphas #ase-h met al i ons such
as magnesi um cal ciumor barium Especially preferred

?Fe? ?Zbﬁy\’%s%hc&ﬂms@’s nasalahlﬁh' caBbdte iGHS hg%ggn carbonate ions,

e thi um Qr 'sodi um ot assj u arium or
Eyqeﬁ’ A (e ofa [r%uretogltv&%obr,no‘seoo{ © ?W@?émgl hYSaftils prefegred to em-

ploy slkalNorr hikalirteeeasthagasb ovatespared/dri atkalias tatkialine earth bydrogen carbon-
hias ah@)‘ﬁ!rtah@ﬁ%r Qﬂ(%ﬁﬁe 84réh hWrBﬂS’é’sC&dmRNrQs oMo or tofeSthereof. It is
BRes Plsfearais Bt i Rl R - pionesomprsising hy-

dioxideponscess as descri bed above, wherein in (b), an
aqueous al kaline solution is added as base.

‘Fﬁ@rfe?orﬁtii&é( BretsQﬁt H@%‘?oﬁ %IEBrrle%?e% 't %Zprg&lﬁg%s o%@Er%r&aéb%ve wherein

i (R @F@QHPO‘{W'%P”&BF@WPQthM%@é'd@Ml'%gddeﬁﬂ% aSiet is
preferred to employ alkali or alkaline earth

E%E@%&F ?@gﬁﬂtﬂ{/ Oeﬂkaﬁﬂ %‘ﬂig: r}yBFox?de‘éaaln'd%ﬁg?rgc{g% ?hé?%r%g?%gﬂwm hydrox-
r%’:?‘eoiﬁt '3 ﬁf)o%‘a %‘e?ﬁ@FOeS'F‘P §e§“p8P%l“r?e"f" alior alkaline

pardf mprlind@swsieedyadsatiode i ons, especial ly preferably
solutlon conprising hy droxide ions Therefore, t he

i nventian al.so Iroces a .
FAGRRe b B RyGRE aleBirRlafity o A ol @8 s Eiheg angye. wherein
tdhp ranﬁqngowmikajuaﬁ &elun@hgomsrlm@dir@gdwgels FHged agese.
preferably, alkali earth hydroxides and still nore

Wh‘ﬁe %rIQIBFXSI&Q q+ ldg?npéﬁlt{ &é%%@q) olf ﬂ{%uﬂ%tﬁéz@ce&é |H ﬁ( eﬁresence of a

6?C%W99§|tlpﬂéa@é}fsf Ht Iédﬁﬁ{ﬁylﬁﬂlyﬁefgqg@&gdds #1e kasgrn the absence of a
démngfosition chtatysprespecidllyiinttenabsencabba deempasition@atalyst compris-

Hp%ﬁép@ﬁl Heerb! RECi@PMYfeorWher ein in (b), an aqueous

ne solution conprising hydroxide ions is added
as base. Wiile it is possible to carry out stage (b)
Olfie chrcentrationt oivibe @mgoeeasssalutionhemployarkincsagsf (kg based on hydroxide

@ﬂ§¢§TBFe$érbbl Mn &L RNy tof friokn 0@59@@5! wdlafbode Prefdrebly @dm 1 to 17
a deconposi tion

@8{/ 'Vsstt'n"&%@ f%\rﬁwl?roﬁ] ?ﬁe B]Sglnce of a deconposition

catal yst conpris ing a group VIII netal or an oxide

nbedreing to $tage GbY) GRNA 1844t @ne Varddxglicarie BUs 1648t wattRNy neutralized.

EHRLRYEG ik Bretd o(ubt}odﬂiﬁé% %e@Mé’E&ﬁﬂlﬁﬁcdn‘?&%M ShydrOX|de ions in

é? sm&wgﬁ?%h Dayie kit hiciice e ol il o G to car
PetiepaigIcpMPriseR & M) sifremi0 ] o Wk s aiPHRieTeBlYdtoay 8-5(1g)o and still

tioee prefdratzlg fromnetocar boxylic acid is at |east partially
neutralized. Therefore, it is preferred to introduce

‘rﬁ‘&e%%‘ qRé‘Ere%EhHE\{eﬁﬂoﬁ %[gBrrIeI% i '3%:?6%%5%% deg&-?bédrbb%oe wherein

metrp@ah@@a of Ry¢rg¥ide éqnétmt\rfpupgd H‘a@b) reIatlve to carboxylic acid comprised
in (Ma) is from 0.1 to 10.

Adding of the base according to stage (b) of the process can be carried out in a suit-
able separate vessel or reactor in continuous and/or discontinuous manner. It is also
possible to add the base to the stream which is fed into stage (c) by simply feeding the
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boxylic acid conprised in (Ma) is fromO0.1 to 10, nore
preferably fromO0.5 to 5 and still nore preferably

wo e@mo41dp 2. Therefore, the present inventi onPEI/BP2006/069865

relates to a process as descradlbed above, wherein the
% a%nar tﬁg 'sgegr]; tm%géﬁélspa%c'rrg% |ﬁt8tsfa%%gg)eﬂ/lo {%v(ep)lt is Possmle to fed

melstqe@mltg beAt&ﬁt%WBF bep gt éﬁf’@bP@‘P Aigtit °§tcﬁbj'€“”( yped in stage
@f) ahdheuimbdciagsdnnthb®asans sgehratetfeéding thisl distidlatien column. Also a

SERBhAGdh YaRS&] m@fhoﬁ??scéégsﬁl@ 89@1'@@0%% el a%ge bﬁse is fed as

di scont | huous kﬁ?d 12 other por

BeRasated S{rﬁ%mé'i!tga}é%%lﬁﬁ%tﬁmiesd'?tlé'at"?rﬁff@“@'i‘ Qg%ta@%)(
Bomepf the basrdisrigd togethaswitlatie: stieemsthrazgat dtatsuyirerintt siagec(c).
m xer into stage (c). Moreover, it is p033| bIe to fed

e b PP e MR D D88 8 BBt bGP Ricn s o
beserataied by ieéstibation @§0©é}ﬂdpz§t3@ef(@)eds in rﬁmeoranle of from greater than 7

gh leks traihi 10N noed pisferalfly opfrém®apigl nat i on of t hese
nmet hods is possible so that, e.g., a portion of the

base is fed as separated streaminto the at | east one
distillation colum of stage (c) and another por tion
Bfagelie) base is fed together wwth the streamthrough a
static mxer into stage (c). Preferably, the pH of the

treamto which t base has had be added ich.
RELFEME A ORI STBeer e T RS SRl i Sl aae By jation from
(htyrei (314) rwhitre resuig droof afidiogh the dmserto trhiaturey (dap Mersspreferably,
H@ﬁﬁméﬂs s@?ér@te{?irf&frﬁﬁl\%@rysﬂf mfoFéJﬁﬂte?erélﬂy %etﬁbﬁ&@s é@dltlonally sepa-
C 1 N 0 .Stage [ ese | hventl
RS2l e R Roltnd heB RS Bhid et lso PReR AR methanol
a&lmes tffandmtard@ﬁ hgivemerdsagre ttYod'ﬁﬂ”)’(lt'Qn @ S(tm (C) NERegific examples
@r@fcshrmrmunﬂgtah@a@dbohﬁ RipiuatSdaling monat as .3 &rbbh atoms con-

%We% i FIYI% Ql?éhy as WBH?Q r¥8lasa@&gl'dgh§)c{;éa!o} %ro}%’r@al&e%&gg including

?‘@PH@P%% 9?“@%%9@‘%%% V\‘l@trﬂﬁtﬁémo'é’ﬁéﬂ‘”tf‘d@?r i maihapol and wa-
. @thgr eeamplee stsuch doynpbuatls bieadidetal compstiadesyob)as formaldehyde

éiPr?e‘?Nlé taGFXQE@cbl%hﬁfe %Hﬁ&hﬁ&é@?&“@)@puﬁa@‘d&%@%%bth lacetal or 4-

cO c at ons

%ﬁ? AR IIOME RS (13 M A
patepoowdih d@lﬂyad!el andnwatedi ng aceotropes of these
compounds with methanol or with water or w th nethanol

AetvaBha doka eyt B PPl ey GIRT L Ry dgichpompounds

aeeloaNed Iy ineANEI9RpNdR ot Nigher dpHRAYGIR I8) de epoxdiation reaction
diriret Siden@e biad/opsredorniart diting bne Br e ob abenep stagésighidrdo stage (c)

A 8#&@98[% dJr'?] e R % t tatf’t@ 91] Qr(c)Wbﬁ remrculated
0 G o B e SRR I b S R e hag

nti'n

ipéo H@Lmacq% ta&%ﬁh%‘@@ﬂ {nethano] %eCH%LI"?t@Qé%FOtSFﬁﬁe Qahé‘g@rd'”g to stage
@ghet al compounds are fornmed as prinmary, secondary or
hi gher by-products of the epoxdiation reaction duri ng

tage,.(a), and/ or are orrred uring on re work-u
Seagfaute ot of sl lo SandAceTErEET sk anea i G pifeor more
distillatiore colomks UfYhite Hirerrinafpady pessitie tq e9pasaied methanol in one column,
fi %Cﬁré\%%a&@gmbBS/%t lAst QoM st RER BB &Ko hick, EbivdMimns.
recirculated info stage (a) according to stage
According to a first alternative, methanol is separated from mixture (Mb) which contains
at least one compound having a boiling temperature lower than methanol and lower
than water at a given pressure, by distillation using one distillation column.
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(d). Separating of nmethanol by distillation can be
perfornmed in one, two, three, four or nore

wale@viot4iat i on col unms. While it is principall yPEDEBI0bS/@9865

to separate nethanol in one cllum, it is preferred to

enpl oy at |east two colums such as two, three, or

four colums. According to a first alternative,

Aeeding to jassesepa rieradtife. dhe ﬁ‘f Jaagt eng KBYPAKIL Ravirg aailing point
ivel mtmemenmo;momtdr lsasdpagated broml mixturé @ppinad etage (c1). Then,

WP Tis %tEEtf Trom metr?a'ﬁgl inoé(‘@traﬁg I'(éa |I§rth Fe HoV&Jacific restric-
safteUiiv

Er essu[1 | ation us | St at| on
a&%ﬁpﬁaﬁ'VﬁgseParaaog PRRE@ toﬁés REeTqTERSs ¢

one conpound havi ng a boiling point |ower than

ﬁﬁéfél%BZ, a@&ﬁduﬁ@tt@ﬁhé SesotRRAIRRdivE! ﬁmﬁanzst Bré%pﬁM?éd *frBrrﬁmlxture

Q\h@g@a s se

¥ thosnhS\ e Rk comePERRGRYER & PN BobRdreoRyer than
methanel ansidpwer thee watgs gt agiven PregsH Y distill ative
gapasapdreting Hepdtaésst 'opd.cofipalieg abliig aassIMigieRtpetQuitehiBwer than

?%?%@@?EW{oﬁ?ThM%@pﬂ{) 'rﬁlxﬁﬁ@ﬁggtlﬁgdl ﬁl%%mgb%ﬁl a mix-

boi | f4i§ (Vg frdutedivier). tvwzﬂﬁe'm'htarﬁaﬁ'\/'béﬁ&om@ms freraf0 to 85
wat et.e% raethane ranpriesis 40 do 56ywt( Bal whtes @parahinasg Ot1het.-8% of the at

| I
t ﬁa?er?g{‘ﬁ%% 9?‘399 MYHQPQ I§|>@|I| b?np Q)%/\Fe?rﬁpa‘?{ REH#ERol é’\?%?fvater and

| ower t
by dMEETAN BV1YR (Mg2beeaprses %%@Sf B - (wﬁfbeaﬁ[?aat one compound

m xt baeng MbRJing whiet leiver thar tnetear(dedd watempr i ses from 40
c2) 8§e;¥§§rat|ng°/ﬁ1mﬁbhéml@m ﬁ‘ﬂ@urfer(ﬂ?l'b'ﬂ )'ng dt Ras3Port distifaté Stage to obtain

d 0,
havi BgEREG Ml Gl st Bt ARl Aol TR ayt% of wa-
and Wﬁ@«nélu?rﬁlorﬁm aF l@S§ NHogrbemspingedndst ang agnixsirgMc2jp) compris-

of t g aledseasvt.onef @afgpound having a boiling point

| ower than nethanol and vvater (c2) separating

met hanol from m xtur 3] n at | east one

b 1bisi gasat ?'6“'3%%3%0@@”%1?& €61 hisaPrafexakly eerfqupredyat a pressure of from
CoNpIH sErngosdt preteastily 86mvi.5 192 dbr ard bidiabre prpferabiyiBom 0.8 to 1.5

"

é\%r r%ﬁ, %qét.u\a'ﬁ'%rt %I%ﬁﬁ] %)%téggé&?%bgmwgg@ 1 gl@e% g@ g%ﬁbree%relierably from
h%’??ft In this case, distillation

according to (cl ) is preferably perforned at a

Dfsﬁfﬁa‘iiéh%c@érdfrngH‘(Qzﬁs ﬁéféab@rperraﬁﬁ@d 9{@ @s@@ﬂeyofffro@m to 15 bar,

[
Biare bRiatli LS i 14 her SRl Sk TSPt A ity e distie-
flcprbqaﬁlq_r@n pge(@;grefeffglplﬁ hgylgg Pifal:1 03] ip 80, grarg graferally from 10 0 60 and still
beppretdratsty frphmate®. 500hsdretitabiatss. a66 ﬂf)dljﬂéqMCQI)(ob%)ndd%t the top

gﬁﬁ’é%&‘amnﬁsre&(ré’& @E}%Qhat?ov rat‘iéﬁéﬂ;l‘ét?%ar i i 1 to 15

nor e era rom d still nore
preferably from5 to 12 bar, the distilla tion colum
Bestetably efadtuab I(Mbhpatitaiged according to 8@, second aleredteeadomprises from

g%%é—@l’t ?31 rﬁgrea&gft—ﬁéﬂ {‘romoeto%ro%teﬁ/a@fl rMetf'léﬁ’cW féré’ol?ﬂom 10 to

t alne
SRET DA pRIERA rom B (LT S Sl iate] RS IS 5Bly 3 iosc0.1 wi-
%, meaenpfefenablyRataiest &) ywi.1v% xf theeat(Iddst ope glotrgioned having a boiling
BERObHENGah hdiiob&sPRgtedl t ernative conprises from

Preferably, mixture (Mc2i) obtained according to the second alternative comprises from
85 to 99.5 wt.-%, more preferably from 90 to 99 wt.-% of methanol, preferably from 0.1
to 10 wt.-%, more preferably from 0.5 to 5 wt.-% of water and preferably less than 150
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40 to 85 Ww.-% nore preferably from60 to 80 wt . -% of
nmet hanol, preferably from 10 to 55 w.-% nore

w@e@ierabl y from 15 to 30 w.-% of water and pref/EBPRDE/§69I865

at nost O. 1 w- % nore prefeﬁ%bly at nost 0.01 wm.-%

? mt PIS re e gtﬁ%leggﬁ'la% 01htﬂ a er a(%] 'édrﬂ%xﬁg'h%mg a boiling

anol ter
P%@PW%@?&W”&%%@W?W@ to the second aI ternative
conpri ses from 85 to 99.5 wt.-% nore preferably from

%tﬁr@ (%2?"Bbtal Egrfdn@ntelthe 8&@&%@? natilé Wﬁc? c;onan’nslgssentlally

from .
tci'ﬁocoﬁi‘%‘?t% ”t P Q‘seft‘ S5t PEE FRPORB é‘ai:S'PafaeP%{'Hl%/p‘P”%ts'Qwer than
m&mnmmqa\pateowhmhéladtbebeaemtamﬂe irc onarer(tfoh e heg ahleast partially
%Jedt&gtop&ierﬁr nh&@’%ﬁ|téﬁ?@§eéﬁét%r@égé@1dmtb§rat IMsKbaHiRly fed to at
%ﬁ tc?{]ee L OVacc rlf“ ng to the second alternative
P &r‘?{%‘{. ﬁg SESENEi al'l y the conplete amount of the
at | east one conmpound having a boiling point |ower
DRamative tsepaatiom id(capbed/omu2g Bahde dreepertnimkaiin@sb,itiree or more

E%IérIan %vh(epgfl)l tr?eapreggurgg ulnggs\{vhlBﬁlrd étlﬁétlo% ig lﬂ:g}r%%tcgﬂ |r1i (each column

P%eé’s'f‘ (?Jﬁral”p/é’lr (G2) £ar be H‘ea%anl‘%ﬁrs‘i“ﬁ‘?fﬁ@t ener gy recover y
unit. Distillative separation in (cl ) and/or (c2) can

d?&lﬁ tcﬂJ iRy ARthdtie LR tFela\Aﬁc?neoéonﬁEUuﬁ ‘h%\/nglesbomng point lower

ressures un

er el
@aprm%tﬁ B alaic eoree GuadTre gb) L?ﬂa 6F Wif gyethanol in a
stage & )t Hreens anethapol idisepanatadt frondAdreoatdeasy ohe camphurroblhavmg a boil-

mbt&mabwyrethah hﬁetﬁéndl %ﬁatwéié‘rem%)%@b' az)hvwlleqr]@re are no specific
B R A bR ol s rueh r@%‘@%@lsh dtRtP Stnariionds prterred.

a stage (cl). Then, methanol is separated fromthe at
P%ﬁ@bb@n@cd@)ﬁimwtﬂlehﬁnr/d Bigeraathe] metha@opisiseparatteforh Mdkture (Mb)

Wﬁfcn%ﬁﬁ am@rbq |é’é%¥ ?ﬂrle b&ngo&{d%%lr{gcgbm Ng{j{el eH}Strer\QErethqu metha-

ﬂ@t%éd@"’erdli‘%rt WP‘I%N geiver a&sawneohv is pref er r ed
rief se@ybing wateofratn mgixtuce (Mt dyhdistidatadnt te robédtin & enixture (Mb1) and a

met h'fmebre @g%&gm 5 mw r&lé,@)at}@dagpés G & Mfethanol,
3! e

at lea rature
o ih i Wb R VAT 28 n/aﬁf t (i B O grisyind having
pr es g uoding ppint dawer tbapmeatanngamweter fanolnwimarginumistufeviYib2) com-

by dpgédd dtaéae@otvi. %béfahételaar'iﬂ ¥t Mb&t wm -% ¥k 8t least one com-
s Do (Fesz BORERarTabMfn btk ST BhlsF &g Blost wt-% of
and methasst 5 wt.-% of the at |east one conpound

2y Bgpefatiy hethgnldiont mixawe(Mbhpin dreiasead disidtvnsage to obtain
gpdwa t e?ﬁg&ng\mff é&@pr&k@@t Véé%f'gﬁ Wft Sf%%f ﬂ‘ietﬁﬁ%%tp% mﬂwt %8 of wa-
pounfTRa¢i4P9 RPheT leshgt pRIPATY! |08W8Purt4§aﬁ”¢r@tfﬂ'é%¢ ('\A??d') Compr's-
wat eingagideadt Srovst% wif thé/abdleastedrreaoahpduedl) hadgaa dbiling point lower
met h%'méth&%l@hé%’i& (Ml ) in at |east one

distillation stage to obtain a mxture (M2i)

conprising at least 85 wt.-% of nethanol, up to 10

b this&aeé, ditillatéon zoedrdi@Otofphhie prefersisly @é_rfcrmdgicm)al pressure of from 1
0T BA dfore PRIeBbIIfdnt B0 ( Wb lahd GBINRYOS preferably from 5 to 12 bar,
the distillation column used preferably having from 10 to 60, more preferably from 20 to

50 theoretical plates.
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ing at least 5 wt.-%of the at | east one conmpound
having a boiling point |ower than nethanol and water.

wo movhidocase, distillation according to (cl )PEBEP2006/069865

preferably performed at a prédsure of from1l to 15

B%El%latigﬂ %c&%ﬂﬁ{gqg 39[)3{3 &rrf?%haytpgﬁéﬁhd&a%t qapr‘atsﬁrb Iolf frﬁW@S to 5 bar,
G@éﬁjprﬁfeé?@}’ EBMmO-f &7 Rgr 3nchiH| Tepre Gregerablydram Bi‘SetPér%Wrythe distil-
fatiomc@0mh st prdferablthaving frinat @ so B9 ,3horel éfieeably from 15 to 40 and

Qtﬁlcr%r%'dFQfeFa%Mﬁc%MB?o @éﬁTe%[) aRbdpigsformed at a

pressure of fromoO nore preferably from
0.6 to 2 bar and still nore preferablyfrom08t015
Beaferablpemditwe i(Mbll aghitained etaonding seithe fhied ateaiative lwamipriges from 85

fo 9915 1R - %g FS’@? F@érﬁblpfﬂ%fn?g@% 99 %r\@t:né/otlléf ﬁw@théﬁolaﬁr‘éfe?&bli/ from 0.1
B wPieh JORetA YR 0.8 500 b ek i Bty rom 0.005 to
i Wtr®. mlorepriefarably froondPi sx8.5fwiob @3he ot lggstngtcompound having a

iy paieflewetthyn frie@@an8laricow&8r.5 W . - % of met hanol,
preferably from0.1 to 10 wt.-% nore preferably from

-% of water and preferably from 0. 005 1
Wefer@@Iynwngrg I(MP%!} ﬁlbtﬁ\y‘ef’ @699@'”910 the tb'r%a'@ﬁr”athP&P”tpﬁéeS from 85
ft 99. 8 ast%pmere prefevalblg foavdhp @0 woi% iof getranot, prefevably from 0.1 to

UL AR T, F L B o

to f ativ
PPBMNSE Ft’r8 QQ&P@B{‘EP@F %SP 15 GIRRYN &aé'ggabo'“”g
wntl%velfthaemwmcl apt eéterably fromO0.1 to 10 wm.-%
nore preferably from0.5 to 5 w.-%of water and

l,ess .t han
B BB b nERRe a0t R i Ep R B R adptGE Besentaly the
mplpwgarm@um\tt off thgedt tenainone CRBREYNG REViRata boiling xoint dower than
ti¥irdhopdica s fwhich iadibagn contamedimhiidural (Bl Bah b¥ &t least partially

%J%&e&@rgr@ &?nc?rgssﬁi'?édd %L{nyarétmﬁ %%l a%td?or gt%”%as% FEI f?/ fed to at

leﬁﬁtrpr\?eﬁtrlﬁ*WdleC%‘f?dyMﬂﬁer whi ch had been cont ai ned in
m xture (Md) can be at least partially subjected to

P%ﬁlleﬁﬁ/e @%Pgraﬁ?‘r'l ‘@g&?a%?eﬁ(c@z'c%‘ béta@&eﬁerﬂfﬂm/ee lRﬁo 6Ef*uree or more

ast

fiins BReiqif g paswen4Pder GHon ARILAIoR ATsR Qi) Veghcotumn
beedah 40! ) pedfon(aZe dam he theosanideredifferentror e col urms

wherein the pressures under which distillation is

carried out in each colum used in (cl) and/or (c2)

can be the same or different. Stage (d) From stage

Btape (d) met hanol streamis obtained which results from
separatl on of water and the at | east one conpound

9%93 p)o' lrjpﬁtgarpcg 'sﬂba%qg%ﬁtaﬁr{é%%m E@sﬂﬂg fr@ﬁd é(/jﬂl%eﬁlon of water

Ac cor esent 1 nve
3n¢ H‘&rﬁtﬁ%%St ane <9HF'@HE‘”CW‘@\H”9 @é‘&’ﬂ'ﬂgtp@'r@%ﬁm” psHioakeng water.
Abcartiing so B@Oprepentdmveinéers . thiPrmedtearad Isyreami hets L esnt¢rivivdih) regard to

EABBhY I%@ égréd%o\%@ﬁ id 9@@ Pp & b IleséTtF‘r@feH erﬁlﬁp,ilré/s &I) comprise
ﬁ’i@"ew&ﬁ 3R PR Job 3t PR 538 1Bl o0 pom o
thest aah ddashinde wamgpund having a boiling point Iower than methanol and water.
More preferably, mixtures (Mc2i) comprise at least 90 wt.-%, more preferably 95 wt.-%
of methanol and still more preferably at least 97 wt.-% of methanol. Mixture (Mc2i) is
then recirculated as solvent into stage (a) of the process, preferably as solvent into
stage (i) and/or stage (iii} where propene is epoxidized with hydrogen peroxide.
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More preferably, m xtures (M2i) conprise at |east 90
Ww.-% nore preferably 95 wt.-% of nethanol and still

woreoog/oprief er ably at | east 97 wt.-% of net hanol PCIVER1006/@9865

(Mc2i) is then recircul ated a3 solvent into stage (a)

. f I | ve i (] .
g 08T S 3y a0 1l Bl b e
I &Rjé?\adégia@ legel nAAlial BewiFRlisalan §filke e oPe/lipatids Whichpgutralisa-
tibredr yrn ptevests ket liéaay pdrtibatheafdthatipnt dfeack s @ompowridagend/or ester
é&% émgssdcﬂ a%ggrlrﬁ’c\f;fﬁe%hgﬁércﬁrhéhyl @éﬁlr Qéétaﬁ@éwa@ o‘%eﬁlplgcetal, propi-

car xyl'l ¢ acl e rall s tion I turn

pralRIe déﬁ‘et?')é'ﬁ%?ta'p%{rdt'f"ﬂ y'%@ 0 ggr’ﬁ’at”i BR k4R sfages of metha-
cangoiuthds pagwhtsr thestoaceitatipo i disgsesanstal zonfpornds tremyfiaying too
Hirbg%it ﬁtﬁ@@%é‘hﬂeeﬂgeiﬁ%ﬁ ?ﬂﬁé’aﬁgéﬁmggﬂé g?firgbﬂb%t@ﬁﬁtl@lsiage (a). Additionally, it
R B INE I FcherTar d RS BeCre R Rl sebaragon gf gre at foast
ohrisorppeundritayingteballingaesint iewer dratamethaned endtowes than water such as
EABPON RAmpbueds hsmh@@otrfm t5i P BardoN aterAs im(ee ;TMalfﬂﬁhDQéloécetalde-

e | I . a) .

Rl POt gt SSE G R BROM RN i for an

easily to be acconplished separation of the at | east

Bineure dVjad wintthhia\obteineal foorn [stang @@ iohthel mraessst dfabe present invention

85t Q@Jﬁ%&lgw gorhﬁt‘f?er othgar%}ir?t{\%{/%ﬁd/%\" é@ccﬁ@a@aérﬁf&wégher by-products of

g Srar ety ia o gt SRR GRSy RO MBS BPYP Ry fiSast one hycroperoxy
goppciald yD-Pridfgesurblaye ticlet aledtidryate Maw spedifecallecomploods are to
b& nitisheedhich @Bh&irest8edstlonefhybifiy RFrQFEST 8 lehdt®ne hydroperoxy
resent |.n:§en£ i on, c(ﬁ_n adplol ti oegarISI%{ COIDI i & ot hgrC is not a por-
FWOFP@N " oL BEHARY JOURAFEESHP GhOETBY-FPFUEICE ot a p
i¢reoleihgxiydeanesxymiroer J4ost Freferablye ariktyre ddmpii@ined from stage (a)
ESPrides| B@ydﬁopbﬁﬁijﬁro@é}ﬁblhyW—ﬁ%ﬁ@#ﬁxﬁﬁ@ﬂhol-é:(?r: aalrrlﬂxture of 2-
g r.e ) . Mpre specifically,
@gd,{f%%f?]%{ﬁgﬁgn o1 %@%ﬁﬁ?%ﬁé@\?\ﬁ% C ﬁ,v%'ont ain at | east
one hydroxy group and at | east one hydroperoxy group
Abereing td ke dspeomihhpafared gnbogihentbieths fresemt fpentiory a mixture
%Lﬁbtéﬂﬁé&%rr‘n%t?@@ a@ Mprfsh;@rb &dm dWﬁEf?@@rgé’ifé’ at least one hy-
roup. Most prefer IM, xture obt ai ne ron]
PBS'%XY g)'oucpo ¢R erg_lﬁfh;}e@ﬁg?r&g(g}% Rof 9rpup and at least one hy-
droly dr gnoep.ox pdopstilol ndorer prefaraltlyr e of-hgdroperoxypropanol-1,  1-
Rydto ek ydparbrpang! -3 afstute hydir oRRy@YYRORPARPENG-1  and  1-
c(&or di Qy% to aF eSRecl atl‘_zl ﬁ pr ef.e Ireed er odl[ nent .Oofo t,[hee (b) of
YILRA ORGP 5> SHPIRFRE iR & swaé SBYARR S 95 rHHOL { ) 5l8Y
) inversiygr Preress whesnpsusempdings earmrigings atateask g8¢ yeoperoxy
il p @perek YedloNa thebespepies sicdHdl Yorapolreiasly. piddanediol.
hydr operoxy group and at | east one hy droxy group, and
still nore preferably 2-hydroperoxypropanol-1 , 1-
ﬁ?@h%b@?rﬁwdo‘ﬁﬁ'ﬁ%lc—aQ Rer ceptaipeq ify gidere (Ma) and which can be sub-
Beteydo opéuatizy ipyvpaherespeative dleohioy dorapeuraixiy prydpan acetne, HaC-
} Cc r i i
it M e I .?@Zg?%“é@%fag@rmfe et
'Qﬁ%r*? SPTRGUG T (M EROXGRALOR PEGHR PO R PUBP SIS Ve F titladsy Prefera-
bly, lyidvexytavetanedpreciutadctogdivoprobarasimdound, e. g.
propanedi ol . Anot her conpound whi ch can be contai ned

KN mxture (Na nd i.ch_can be suyb | ed to

Al S, o GitoBR el a G, PRoSpbrlsifid Eambincs suen as Pok
pheRPBings 486t BivaenygusehineHripamiphpsphire)beesphew@us ipgtd or its salts
by dodiy mgbhosphite (NaplPOB Yuldurdl) donspunds afoy eaampler H.S or its
salts, sodium polysulfides (Na,S,, x>1), dimethyl sulfide, tetrahydrothiophene,
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hi gher by-product of the epoxidation process or a
subsequent work-up stage. Prefera bly, hydroxy acetone

wo sooreduced to gi ve propanedi ol . Anbng ot her s, PEBEP2006/069865

sui tabl e reduci ng agents, phd¥phorus(ll1) conmpounds

Mﬁ{)}d?o%’(yg ﬁ%lgswﬁgeoscﬁpg&ﬂﬁﬁ ttq SSLﬁfate Q\iaogeé]% hs%ﬁﬂlgi\/t}%bmlpounds for

§WM%SH%8%6@%NHI%§ ) Rﬁ‘i’-lﬁ?’@'js SO@'HF‘fQj?L('ﬂ'tP)(N%@ﬁQ@Lﬁfdg'ourea S-
bxite exrampites, HBSexamplé Sodiaht Sitrits ati issanmd Initatdl, for desydroxycarbonyl

%&lﬁgﬁﬁ’da g%xangnh g&}é ysa?vE o(r]:ledcﬂhyec{rﬂva)ceton?# Eydroxycyclopentanone
i AydarTen %mggg@q'pom)@@ uggsq apg pier reducible sugars, or
emstfiasids exdnaple @seorpiceacil lof vompsuratsi whi¢H2&EBh @BeH bbsd, for ex-
§|€f‘lbfessodﬁmbb‘r'5h Paritel dri dofiu %@rbh rideNhRUHER @Q%io‘ﬁ%d Accord-

or nitr or,. exanp so I U |te r 1 soa
RoPiREers e&*Wm%@eg oPIFPO L dRARGTedp RO ggé{&t@uged for the
regdcionystegs daept dirftgidsobtyrage Bodesodium hydrogen sulfite, sodium sulfite,

%&Nrﬁh@éﬂl%’tﬂht@ﬁ%ﬂuﬁﬁ%@or{ yatide, HoRisdium borohydride and suitable combi-
tﬂ%dr (004 ﬁgr Zhe xgnone (adi poin), glucose and ot her
PRGIRIBMEETFal <,

or enediols, for exanple ascorbic
acid, or conmpounds which contain a B-H bond, for ex

270i5]:) @rc&@ds gMhb @redeydinveistiod! psrcllamprefeaszoas ghyuﬁi fd f&luce mixture
@ﬁn%oé aihg Pr# 's%ﬁgcta CC% aqg/tlc ni’c%e%%negglﬁg a_suitable compound

I nv ey nt s

9%%&”9 GVdﬁOE%”%t@BlPém'ﬁHres@/é?ée' Qjéh%étt'eéﬁr?Pﬁlpﬁug(gP?rﬂ%%@ at least

ace hydrepetbxynyrloyd cogaimed uh {Ma)e Anssxdimpla cftduth Besuitsiddicampound is

I um

i e i L

thereof. In the process of the present invention,

Breferablyl far thermeisasen obthespregent inventione datelticiydroganatiamjs thus the

Rk et ah r%@e@@ak@hol%n%ﬁ@ Yrdduch YRk REE Rath| I%Rirogen in the
usi n a_Sul tgl%grng L{I gabllng hydr ogenat i on of

RiSRPTToe”" Gvay 2P NECTOPRRTEL P conpound conpri sing at

| east one hydroperoxy group contained in (Ma). An

EhaEheeprebertutNendors disb dhd\edasTPRdBSE A4S déytabed eboven whbein prior

BT IR REDRIEBRAER S ! vent on,

catal ytic hydrogenation is thus the reaction of an
hyel hpgregenafiah catabyist maqueation can Ipe eithes thomoigehenus omMhieterogeneous.

hMﬁtﬁQ%ﬁFbo%Q?]Bﬂﬁe Fﬂ)‘?&%ﬁpﬁ:ﬁerﬁfonath%lﬁabﬁi %gtibb%%ﬁﬂ% 'pRerrany car-

UL e TERiepioh B ERARR OWRERENT pr i o Lo (b) .

m xture (Ma) is subjected to catal ytic hydrogenati on.

Tn@hwegmaﬁba@rysﬂ@nmé%& at RaSiusetdcae ftul Bﬁgr@bb Kb, ViIl, la or
neou¢ poses

t he
E’r%seﬁt ”ﬁv'éﬁ':a.bﬂ PRETETRR 'Eerﬁnésv'%‘éaeﬁa‘}r on’ mé"t“re Fof two or
moes weeasly car ried out in the presence of a
het erogeneous catal yst. The hydrogenation catal yst

f?ot:ﬁ?rd ?cee%s%tf flbeegl%tseﬁtr\ﬁ@‘%h V@sengtrﬁ%ldeogf &'IIEHBE'VE‘([Q latinum (Pt),
diodhvat (Rl LU"‘Wl(?UbH”dA%ma( MhiceMiym (©F).ttre (G8): rFBP%'t {Co), nickel
{Nipaedfcopper (Cog pefecasys Pdf Pt,heh,pRe sedtlr.i Aocertingto, egmeeially pre-

fe?reﬂaéiﬁbcgglmgﬁ'slcﬁ%é”ﬂréézéq) mv@ht‘?&n‘ "R{ms( r%t)useﬁ%déé{nb metal. Even
%’Iﬁé% bre@%t@gﬁg Itr%egdéaR%rEdcl ! {:ase (s us)ed ad acive | m(dpspal the caQaIyst can

additionally contain Ag.
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(Ni) and copper (Cu), preferably Pd, Pt, Rh, Ru and
Ir. According to especially pre ferred enbodi nents of

WO b@7pr4asent i nvention, Ru is not used as act i REI/RR1086/069865

Even nore preferred is the us2 of Pd. In case Pd is

JT'ﬁ@r?fo?% tﬁ& Hﬁggntrrﬁ tg{tloﬁl &8w88‘§ ? p¥§c¥esg a9 o%g bedoam)%t/é yWhereln

con sént "I nvention a

W&Md%”at'% erialyst %plﬁlé%(t?qr s8R dEro9gARAs; q:pn@q{@es a catalyti-
byliyrantenaietad eleatbdlfrpst thergpdxtwatﬁIsfstbmg ol IBti RIe, Ir, Os and a mixture
Bﬁ’ OOSIE%P% tHar %Fes %f@raﬁl bgcbgsa%g §§&¥He\éeatfm5 awhereln the

se| ecte
g d Wﬁp gegard to frie catalyti-

con
raﬁ?ﬁd“aﬁo?ricﬁ%ﬁbe@g'romﬁe%?*e”ﬁ%'fyecoc’%ﬁse?ff
mlyfastiebingtah process as descri bed above, wherein the
hydr ogenati on catal yst en‘pl oyed essentially consists
catal,ytica act net al .
P SRl 87 {reies 0% bRaiRedh eRRURLREL 5 AT Helaglp! powder
¢ he PreRared by werions metfmmeust@@ﬁryo@eﬁwép@freaOfObyxample, thermal
Y&dontpesitior tdi @dtve et @ERY, thaeddietion af BquddRk g X¥@ifRld@eous active

Fnla%{l @?lt s%%??ﬁ@ﬁg lné 37 e(%gmg%t 'hggra%ga orr%g!dteﬁyﬁee rﬁ?drogra? or other

eguging @ﬁ§”tt§sﬁ?4@’e rf‘%tﬁ @9&’&‘?‘?{5? €3N RYNPEA Aes a?"bﬁedﬁ?tébﬁry@g”xmre of
twodsrogene tiogreoft her reduci ng agents. Active netal
powders can conpri se one active netal or a m xture of

wo or e thereof. Active bodi es can al so
ég@/g ff“aﬁgPE%ewy‘ﬂ}a 8/hgYssA oy ea}wdgoggggtéon L ihig case, ?ons wires,

miesless, (mmdheen(bmptelpateajnbbavqamgaareﬂ kiiting agramges@dd crystallite

Sddrs 'E)&)ducgdi Ao e Ale Ghatstarld nbx@urb @Ees 8r RORIMERDT are pref-
rﬁg)[n active netal or a mxture of two or nore

9%(9 pref erably enployed. Furthernore, it is
al so possible to use active netal oxides, for exanple

aﬁrtrsdumpﬁdmii@aso ®OBRBIE 3b 08k Qﬂ&/eaﬁétbl\/@(ld&t ﬁir eRdmple as suspensions

E&rﬁ 8{ %\égﬁg Qrfer’%gﬁ’% g rﬁ i?@rn? 81f tWOfO(f] { thrQ ‘ta‘nquéfa"oy Meccatalytic hydro-

?‘Rﬁé'ﬁfH on preference is given to using hydr ogenati on
catal ysts which conprise a conposite of an active

FetrRl pBke & %B%r@seﬁ'ft ﬂ%‘—iﬂtl@ﬁ &Bfe‘?eﬂclaegeg(?\;enafbduﬁﬁg |h9§rf%benat|on

e support mat i
'P?q@' étét"ﬁv%h RRPRISE 3 cgrgpg%{ee%f %W %‘fHVF H%et@'r ‘Uu% "E’SH@ %fttY"ﬁgor more
thierdad andPat leR$t, onersugpelt sferigeneral |y in a range from
0.01 to 10% by weight. If an active netal seI ected

h
gﬁ%??%iveem?‘ﬁ&%m e SEuRraR 5 R ZR0 49 piglp poprsting o
doFbhRhdi gt Ossaprialty itea exngsl fSOWQi Chtoc Vo weight. Hran active
fletal aalbetbu aiom WBigedupatoRsisiey\of FeQICd, Ni SnPpCQUROS@séM, the content is

ggﬁ‘. ﬁ@e t1h[ % have sufficient chenmi cal

g ?h@ % ta 86(0?)%{0 g respective use. Exanples

are porous oxi des such as al um num oxi de, silicon
Suppordeatealallsmrntcbsadnl eaises , are aelb mategia)s whitkaaielmooxifoethis purpose

% tthQen KB LMI tHE artCIHOM M8 e ch@rhi'&ﬁl shd ﬂil@rmmﬁy Whthe re-

X1 rar rth oxi IV
o '\{ﬁ' é‘§go xqeraﬂg%la?e pgroué omd%s suc a%célum%tu?ndoxge SI|nCOI’1 dioxide,

alumlnosnlcates zeolites, titanium oxide, zirconium oxide, chromium oxide, zinc oxide,
magnesium oxide, rare earth oxides, and also activated carbon or mixtures of two or
more of the compounds mentioned. Furthermore, all types of support materials de-
scribed in EP 0 827 944 A1 can also be used.
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nore of the conpounds nentioned. Furthernore, all
types of support materials de scribed in EP 0 827 944

wa2d7oanonl so be used. The conposites whi ch canP@BEP2006/069865

produced from an active netal27%r a m xture of two or

‘?Pé %o%pgéﬁgf\yiﬂﬁg ?ﬁ bejﬁgé%c%g%rowgﬂo{#%e ‘Fr'ib?éﬂ”b aefwlﬁure of two or

roduce

R\QEﬁAWefQ?fﬁﬂ%é‘b'%kthrleééFPPWtt“{ﬁ‘éwaraﬁ SURB® %(%Y%S cgfitg produced
sy ppometdddadah ysthesaskillaeinaiabity obt ai nabl e by
i mpregnating the support or supports with a solution

f the active netal or xture of t re thereof

A ExEn %fs%icgfsuﬁpﬁrlt‘?ffﬁ?t? yﬁtso?rea&eﬂe(?go r?g’faé”nag"e Pné@ereeaﬁtmg the
buppaddedsgipots t witte ausdliytioor ofi thesartive gpetah or Intixtuge of two or more
ﬂl@?&?dfhh@hé @aée‘Wa@Blﬂ?’éhﬁ/ 6fhé%t|§élpr%@élé tﬁé‘éel ?z’arPBe Qﬂéé/d simultaneously

gr |gssu§$e§,st08 @bsr%(gfs@eto @gbe@&a evtge §8Pmr’f fbjhy Qk onIy par(t)ly with such a

aipasri ate active met als onto the support by nethods
known per se or to apply the active netals to the sup

?Eéur? |’¥|§% %Q% tto' y%ep sp% Mg?&’%ﬁ@f% ropriate active met-
ERESuRy, it SRR ASTBR b sBho BerBHR. LFOR Y 3Bl

ﬁ'ﬁ)@l”EPr @eéﬂpﬁ%bbmeﬁ’tﬂdé kf‘ﬁ\é‘f‘ &6 S‘?: Srntoeﬁp@B’ tB@ agté\fermgtglsotetthe Sup-
port b eapmrdepositi@s or bybeldctrathERidal 8o sRibd. Thelapglinativot df the active

H]%Eah%g% mbdife %??Wé %F'H?Hrgﬂllére&eéa"i‘ll alé&ﬁg'c?%e‘&f thhﬁ the manner de-
r [ e concen tration the act
&’38 '%EF&%%@ ef? cted in each case. In the cat aI yst
precursors produced in this way, the active netal or

M B3tH heetRddst ‘Mé éPésw@Qraﬂ(ah hr@ét@l%ad?%‘ oPBieWliph&rt i et via the concen-
be present in

| stributed
Re Gt M AR e isgPR S5 8ein S&M 2BRE v coent case,
a shell is an outer radial region of the catalyst
Y e Watdlyst (Pt prdddcadircthist Wey,aRé iaceveTmieddl ot $nixture of two or

H]ro?esﬁlré?edf?‘ ﬁ '%ng%%&f‘ové@tﬂ trgcﬂﬂs brnszérhse %&%F]t in higher

F‘Pﬁﬁe@ﬁﬁ&’f‘l Bra é'ﬂe'lséfﬂ A H@SE'&tnCQj@nér |e|'ys BB quir radietiragjon of the

tatalybiepresireqs(sspaint) s waict itye agtivetreqtabin gtexreniinhee higher concentra-
orted

PRl o e SR STy RS Y

precipitating at | east one precursor of the active

Imextragnationtanesprayewesrregarferally Heclaiowerhey surthealsieps supipasta drying

seb ahbel aPban®ineffandl 8 4 cAkinatidresiysl ng agent . The

catal yst precursors obtained in this way can then be

brought into a shape suitable for the respective

apprariedt Gagaiysts 6an eraerplle albetheuekisiagd by Rieeritading at least one pre-

pakbedtshe Bbiive ®atal gemerprédancalos at kasft odd swedlebsuppb® material by

fﬁgg?{f HPQI%&IPQPQ réc?” r’ﬁe%qeﬂ eﬁl%scsalljﬁgst%%&fré/dr@gb E]%@tm thls Way can

W@flagesbroyght iirdo |ar§h6p13 ﬁglteml%fofg%;e@p%ctwg apglicatjpn, for example extru-
datte or padssbd pelats.i Thes nat genaralfjpalao ds, fofavedebyatiel abovementioned

fRRE ét¥pé"@5c$|rasst9!/|H$|r%a§ﬁ‘éétﬁleﬂf CPERLifNRR. of the active

netal s .g. nitra nltrosy nitrates, chlorides,

acet at es, for mat es and sul fates and al so
Ahlmcwmralo{attf&amvylmgtabf ittihién ernciPlg ospiblectaryserall water-soluble
B&iveahstapeorRpdunay, @k |ex:§’rhb!l'enﬁadﬂ'@'t\b£’t€§sdﬂﬂlﬂé\ﬂ%att§ of B@rﬁﬁlexes of the

??ﬁvlghﬁé{s ne{gg |tr8¥e)§r ng%%%lf% eas s E%‘ﬁges ace{ates orrrensa es and sulfates

and also chlorometalates:
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preferably carried out at from80 to 150 C,
particularly preferably from80 to 120 C. The

wa@2dociomavi on of the catal yst precursors can bePCHEP1006069865

out in any way known to those8&killed in the art. For
- S t t,. i nv [
DR BL B8 B SR80 g BARY BCLy Wi Hokitles known 1o
pe akilebirphe arinerdhe PerPoses i thg eFesant invenionsihetdsyisgprocess is
Grefqrably caniedouyatfroat 80 &bl150 TG, artR0RirYy pref&@big.frohm80 to 120 °C.
general, the calcination process can be foll owed by
e activation of the catalyst pre cursors obtained in
{TE‘? 539\'/59t.'°”A@t”i“?/8ft‘tP'é5ﬁt REGTH rﬁ%'g v BP &asdub Y A W%‘Qﬂ%’&‘éo those
kilaanin filor at.Hr @ theipppesed of thépssseskinbéndidn] thetdatalyst precarsors ob-
WhHeert Reeré@bR expbsddf t?%a%osftl%aﬁf &n@dﬁ@ﬁ@eﬂr &{hit?ogten_at from 150 to
i ng. at nospher or e, ydrogen- cont ai ni ng
g@ﬂobtgﬁﬁgt}céﬁaélﬁl plregsrr%%{yef%ré?@(@goo q? el evat ed t enpera
ture. For the purposes of the present invention,
pr @frefdl efle calcmbye pr@b@‘!;s%h esfolEwWa bﬁ@h@@acﬂ?btiggtdfgtﬁe catalyst pre-
ect.ed . t he group consisting o , :
ﬁr,&a]ﬁr&ggﬁ%%&s%é%g)e treated with hydrogen at from 80
to 250 C, preferably from80 to 180 C. Catal yst
Actdatiors oars be capieldauh @y all methddsvienowet fal thdsep@pb@dtd those skilled in

I @fn%cf?%%a%l%ﬁ%rﬁjr{o?s afePex Ee@;b(rj% %ﬂ%@ﬁtagmgaphere, for ex-

referably treate dr og at C

P & VD05 GPEREISF Y oPb B RSGO0D BBROEI s elevated fermpera-
tlwe.ati on of the treatnment with hydrogen at room
tenperature or elevated tenpera tures depends o n the

oncentration_pf the ?ctiv netal o r? ture of two or. .
F B Phisist Of (B v 1Y B Brdprred gt atiirpUfsors €dmprising an
pefivermetalseladied Hem die aieubfconsigtingraldidaBhtRh. 4r 3ndePe caib by treated
Wit mydroBert at #dmBoub50pa; preterabl|fiorpBeten8drg. Cataystlprecursors
E&nérigi@gér?actlvg rﬁ(—ggl. s}%\re%ie%rﬁoqﬁ.tr%agc‘rgué)g r?sz?sttﬁé%ﬂ: , (Eo, Ni and Cu are
precur sors conprising an active ne @? sel. cted Trom
PW@er@P'bﬁfﬁa@SrY@n{?‘ﬁyﬂF@eﬁfat fsam 150 1o RRO ¢ PayHeplany. Preferaefrom 200
wed® ‘ef. catal yst precursors conprising a n active

netal selected fromthe group consisting of Fe, Co, Ni

d Cu, the duration of the treatnment is preferabl
PO irabon B S AlE wibdivTassn 2 9P eshRerbre, ST otaeshtempera-
tuoes7 2eprydisson Thee cepeotratianl ot ittey activehiydtad ge rmikture loé two or more
fetdoration carried out for the purposes of the pre
sent invention is generally from1 to 100 | kg 1
cataiyst h 1 , but preferably from10 to 50 | kg
Eert theyirpages of theheresgal ipyeMiani be duetanyeftte dieapsaerdds preferably
irb® (b ey 24 tesel paraculsmypriardtgbly frofos & blhaurtspinCtEé oyeforiéd case of

9 S i

s R R e
BedPoRh. dr aud Psndi Bie cars ‘ancattﬂ)és" RIPIUGRP Pr5a@PEFing an active metal
saeetéd dromntbd gyroudoswnsisting bhee hyal rdigeadatu, dime daratitre of the treatment

RIH&BRDIOforh A9 tcgﬁ S5 R8rs] PRI brifrabhatsh 2Ry 78 Abrsed
out in a fixed bed.

The space velocity of hydrogen in the activation carried out for the purposes of the pre-
sent invention is generally from 1 to 100 | kg'1cata|yst h™', but preferably from 10 to 50 | kg

1 -1
catalysth .

The hydrogenation catalysts prepared in the above-described way make it possible to
carry out hydrogenations by any method known to those skilled in the art, for example
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Dependi ng on the specific characteristics of the
catal yst which is used as fixed-bed catal yst, it nmay

wheonecassary to use at | east one additional iPEI/EP2006/069865

conmpound in order to keep th&%atal yst, for exanple

Al it .of '

b e L gt W' 1R B 80 RSy SLIRER HTh B AL B3 o downtio
Mede+ Hamaver.dhe Pydgroiivlip in hisdirecese oh Biedqiresany inyention is preferably
easiebuiah layfixeobsd.sti ng of the at | east one inert

conmpound can be arranged bel ow or above or bel ow and

bove a catal yst | ayer such formng, for ex le, a
gﬁﬂ%fw%o%t”ﬂ%é?‘iﬁ‘#& Raipate %ﬁéé)ﬁtth%gﬂta&%wﬁt?gqu&ﬁfaﬁé’é fixed-bed
catalysy itzeayt d hgcessaryrigede pbesiorrs, additionhi isert onmerund in order to
ko he CHhSh I8 GRTMOUR U AR 05, b 81 Siafog ¥dlessLeNas xru.
(85 cLekB irfeed sidle s, Shp LR e L Sbartihasinseeonsist
ing asresprriiali conmisting of e gireast ane Epohqomnoupd cee fetargnged below
B ghver &t theldve bhd @B H vdtalydt Gayef QiicreiARMIGE for Six@aibiel @, sandwich
-t , - g e . .

Ul £ BRI B BN (1 hor b S3ngca fragors n i
gL elfe tarm tingst OrPRAUAIS relafes b carmeRing wich JpRSsnot participate in
the488€tionlor488ctiond c45iéd out ih #h6 faacor ioovipetr thieligert compound is em-

Plﬁg@t“@ t%-th?%ﬁ%ehf‘@ﬁ&xio%‘ﬂgﬂ%&gén,% te8d Yetcdhp&inds are, for ex-
east one of 't regctors used in. (1) .and/or (i11). .

PnBes sieptisn igsTrgdr Pfcﬁ-@'unam?ge%ar?'ﬂi%%“%@r a&éﬁ*&scr?%we& phos-
pinades, nesamics snam-daidic glassenfsuitdise sndtas sncte ap istagisxefulypes 1.4306,
1 Q308 hys1092824 8fcorhParbhig nitOERS Sueh itdMecdMieRRs can be used in

A S LT e 5 cra Y oo o

ticularly preferably from1 to 10 barabs , and
Prekeleabldytedbeta@irp €rfeld e thel iy didienbafdrggrefoheserad @ function of the

. r | . .

$E8nc R AN AP 1L s REHGEM floion. e

RYyUPeRyEtiat ioprefesally cpeiedAly in A RreRsUre RGeS dfort A dfh 198 R@rans, par-

ticvdarlylpreferaty foamn,1 tpriefoarabbyd preferabig ae tenhzenatiireison @ range from
el : r to

I8 oS o pretaEbg b e 12D i B E PR SO . )

nore pref erably from3 to 13 bar. Therefore, the

phebedrogempantial passure dupng ydtegerstipn i preferally dretherriabgel of from

R han BRI Bar GALREAM) FoASI@URSRAY KORO ber, 6B befoA! to 20 bar
BEp B Fadcpadiier SRS iy 8RBl ol Snd RERBre pret-

predlydiam B &dbon al so provi des a process as descri bed
above, wherein catalytic hydrogenation is carried out
ﬁer@fotr% qu@?e}sﬁﬁtein%nti%ﬁ %o$°$i8i§§@%&gg a@tdeécrméddd'bggg,%herein
partia ressure of from3 to ar. In a .
W@'N%BY&?QQSW“E%&Q%%G%QN at g tgmppredie 9EgoMGpelo 85 °C and at a hy-
degeneadial pressuredf frdre 3lto @Qibdr.i s from 1 second (s) to 1
hour (h), preferably from10 s to 20 mnutes (mn), in
rticular from30 s to 5 mn. Accordingly, th :
LBraloys i, SEsse Ty eioR A1Sh RIPYIHEY,o B esGan ar CGRC hed apoye, wherein
bataly tip bydregeriatiom &l cactier aitrat ageppedtice offramfidetofédr feand at a hy-
bﬂbgbﬁ?aﬂiﬂ%gﬁké enfrareabdimart o the present invention
is selected fromthe group consisting of heterogeneous
catal ysts
In a hydrogenation carried out in a fixed bed, the residence time of the liquid is from 1
second (s) to 1 hour (h), preferably from 10 s to 20 minutes (min), in particular from 30

s to 5 min.
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conprising Ru, Ni, Pd, Pt, either individually or as a
m xture of two or nore thereof, as active netal on a

waepiovabiiel support naterial. Preference is gi vePCT/BP2006/069865

usi ng supported catal ysts whi3dth are produced by one of

t he above-descri bed nethods and are used for the
hydrogenati on of the hydroperoxyal cohol - contai ni ng
Afsardinaly( Mile, eaialgstpresedr dip| ythe orcatahdichyhydsegenatioton obf an  o-
Ry atbpaTrexyalddholceuidinifg lpgoo%chmdmpe@@n@dnhqn@@pbxudanon according to
# g%gge(?r?‘iar{vgﬁﬁ'cm g%%ﬂi%kefzfro% tﬁ}:‘ ﬁ? Qﬁs %Br?s@ n 2of heter%qenfous catalysts

er 0X
Prﬁ'r&nBPl N, B’F’ '3\ @E?ﬁ’fd‘i“i"\’/‘@W'y O(I%‘ﬁ)a ré‘a(FPr%é’ﬁ W ¢ more thereof, as

agtive oxatalared suiableBupport hfaterjal.esent i nvention al so

prOV|des a process as described above wherein the

ture ditionally c rises .

Btatsrngen s Ggh i il Soepirsd AR RhER sy gro pmsced By gne of the
abcmexdamebeaf mgthiagisl rop @reoxsedoion therfuidrdgeantion of the hydroperoxyalco-
ﬂoltabﬂfaﬁﬂr‘?g’ ‘Pﬁiﬁz‘tgfeoW&P'm&e%}gf’e%bIWYordth@Wd hetitsh O\aﬂﬁixture (Ma)

ORIy, B P rtgisnaion 15 Wdehe 5@5%?%??2 bPE b of 2.
bﬁif@wergxm@romaqoldu B9dr bRy@pegrangromane-#i ¥dditienailyi en altgrmatively,
i )ajanednfairomdssggefonp. and which is then subjected to
catal ytic hydrogenation is subsequently subjected to
stages (b) of the process of the present invention. .
This theypeaseal iRyertion I Biovidas enbiserseedt dessribethabove wherein the
mit@nt(Ma¢ apditaresly comprses 2oydropgokgiroganol-1, 1-hydroperoxypropanol-

3.%" éjgm%oé?y?ﬁ?d?aﬂ@roﬁf Froﬁgﬁolﬁoaﬁc?ﬁqyaf:dp@% bt%ggnc(l 9) and/or hy-

A t
(R BESto e R PR RE0RI0 (s Hirigrer (A Pt Brrpatalytic hy-

drogsegimndo givefar roixtuné zompresnch/b? difhidedxypopené.ns at | east
one conpound having a boiling tenperature | ower than

S Aftts, P 1P REinsA 80 SeFF (o Fhif Ty R 32bloRiea®s catalytic
tlYC!ZO@ﬁrW@m Bk sprsepaerlyi sibiasist tet fagesogutdl dlhe wracgss of the present
mREMRACThs, @btdrting ¢ prefdvid. enfiiiimensts lof tH&gn\Vﬁnlﬁf/éJ p®cess, mixtures

n% ngg Emg‘kﬁe‘l"ﬁ?% %’Seef g?‘r%ée%b%{%{rog % F tnﬁan met ha

noI and | ower than water can be subjected to further
pocdrfing a6 adinstdliagedivevioe thel inyerdive proaess kdaswibed sabove, according to
\ﬁ/ﬁﬁﬁrnﬁ’étﬁ%dcl Tsoggptarbﬁe@ﬁorlnerﬁﬁfuré’ Q\ﬁbf\ﬁﬁf@l@ H&qaliﬂ@\é't ﬂa%staone compound

ing t ture

it 2D Bt ey 0beh il BEVEPALATG LVEF (hRs water S\ 'a given
preseurei be dintitatiensusing one iséadillativoveglurae.c b2elimgraxyprapacs is sepa-

rRddedelhel with emﬁa{oqeﬂoﬁ]r RS %Mld{)el'héwbéulwy |$1|3<td?r@ RS essen-
oun

PR 1 SR <R BftaB R Aty 2 RolAd B REFbYEFinan metna-
peleang pwer ihan wetercaadisasubigatey! torfurther pusiisatiopaéages wherein, e.g.,
mn‘mun@ depuiang Romoahk iaggedsespecampoend awang tahsyiing temperature
rgiwg Iﬁ-'% |mé@Rshd QH@LvJeJF%n"WétSF fromm xture (M) by

ation to obtain a mXxture (M1) and a mxture
(Mo2), wherein mxture (Ml ) conprises from40 to 85
Atcordifrg et lsapmid altetindtive of fH@ inverBive \proce$s vasaribed mtioed, according
fHJ\ﬁlFNCQ nJretVl\énoP % Qépér%d"‘?Forrll ‘?rﬁﬁhreop@o)c\ﬁm;ésﬁitanévdéngaﬁ one com-
ngIJndI Hg/ rpgma%0|I|ngv¥gmpera?ureqeweraﬁlan metﬂar\{\oq aend Iower than water at a
given pressure, by
(c1) separating the at least one compound having a boiling temperature lower than

methanol and lower than water from mixture (Mb) by distillation to obtain a mix-
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wherein m xture (Md2) conprises at least 5 wt.-% of
the at | east one conmpound having a boiling point |ower

wo baomabhanol and water; (c2) separating net heeEPIonem9Ises

mxture (Ml ) in at least o distillation stage to

0Dt 2 e Sl K £ b M2 ipSRIEI S Ml AT BB i a0 0 5
esq b ?tbarﬂﬂhanscffﬁ%aﬂd@ 55afv¢d"/cawmemau¢@t (S DIy WE-%% of the at

Con‘praast omg cahpdgrisiiaviiy avboiifg pdintvairer than methanol and water, and
Wh@%}q{ (Y QNBD c%br@és'aﬁ I@étw*stvbto‘?aé] the %P[yaéf &?éjcompound

2) [? Ear at e eth er W ano

and V'%%% REiNg PPy 'Bkﬁ’ﬁb Ssihanghead Waei n ) :

&Py esepdraliig HettpnolTrop dhixtyre ey piney st ore @stﬁlehcbn sthpg to obtain
Conpbeﬁ&ﬂuy%%\@éﬂ)aédﬂ‘iﬁlsln@ eﬂ‘lé%%t%@vﬁ MQ?df 'n)ethd:’rfoﬁfupetba@vyt; % of wa-

pmr )g EeE? 8? \R,?ny?(g/‘oralpouna% ancWa mlx?uremd\/IgQu) compris-

1, 2- HgBidraskYpwopamweéwaigecording to a third alternative
oR2-dileirdXypeIplah¥ evHIEH G 88ditte R0y icoainaE oM eMbIC Bosdbafdied Gogether

\\M?Ill %tl‘f% F?H(F l/va'te? a?]g 99 Qge%ﬂal r}{j@%aﬂét)égud’oﬁga%\%y mXﬂ/’b‘W After stage

cont a
f@%‘p@ athuﬁr@xvref%@net 'ﬁ&ﬁs?ﬁi'laﬂhﬁ?mp'ﬁw tURiRed WaRxiae gyic2ii). Pref-
atably, giixtere (Mc24ik ooreprises f(ed 0)1 sepavtiald, neprevptreferablyoiom 0.5 to 2

)60 ( [lation to obtain a m xture (M1
‘gﬂ ke ?2 %p%ﬁ%hé wherein mxture (M1 )

conprlses at | east 85 wt.-% of nethanol, up to 10
According o adhiat altamchtive df dasinvéntive .prééest debeibat! dbewstaccording to

@/H%h%’éfﬁ%% sfb'b\éfdi@d ﬂorﬁ%llxtdﬂél (N9) Whicth @M\ﬁélnb IEi'méast one compound

gg\{ %S téqlllr]getggr{peéeﬁil% Iow&r earr\ilg]%g{apn)éﬁan E‘uarb V\?ter at a given
Resswred®yY t he at | east one conpound having a boiling

(ml) NeepHARig WaBNfrom e (M) bywhdtiRationnd otaifma lixtwke (1) and a
"frf)laﬁ'rréo 422%)/%?&“%3“ {ﬂvﬁ@t&?ﬂ?ls?é a?[@tagt' & WE e% of methanol,

m xt HP & Q% of wisfsriesr g least 9 whak Oéﬁlevﬁt leasy %'fe compound having
nmet harbailing poirtt dovldd thdin riEthaihoand eateg rechd2Berpipmicturd @dis2) com-

of ¢ Flg&né‘tlle%?@@%nq’sof g §n(?btxrth§tQJ { M?cz%'af the at least one com-

gggr e a1, BT A BUTAE TSGR PRERC B ARARLOSt Wt %6 o

and weetleanol 1, 2- di hydr oxypr opane whi ch is additionally
@ont aémgtmgméﬂ}«rab.ol fioPn FRMRFEaLB4) hed %taefedsné/wlgtmaw @tbgé B obtain

st age s_essenti al t el

(o e QR0 SPnRE A Sl o FELtac®f sl 0B B of we-
wt ter%ndrﬂﬁlpeoqm erf lepabf garppryhcomponyisz ang a- rwtwe (Mc2ii} compris-

1 2- dighatdeastyPepans thAat Rasl e temeaen mavirg @mefiag pemht lower

enbogli a'ﬁ‘?ﬂ droxypropane is additionally
separ at étﬁrn&’aﬁdq{aulﬂérfes I\/bZ} or (Mc2ii) and is

3)81"’&"‘%%?‘3/85099813 OBt isppdtRElY GPnieifedtiRedMb)sis, separated together
Whie metarrie  stagec@n H and) isaesseeafialyr cdnhpdetblg diontaied ihh(#®b2). Preferably,

RH8SENMO2NKEMbHAR PR @.1 & 848S%, more preferably from 0.5 to 3 wt.-% of
1,2-dihydroxypropane.

According to even more preferred embodiments, 1,2-dihydroxypropane is additionally
separated from mixtures (Mb2) or (Mc2ii) and is obtained as valuable product for fur-
ther use. Therefore, according a preferred embodiment, the present invention also re-
lates to a process as described above wherein in (c), methanol is separated from mix-
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to a process as described above wherein in (c),
nmet hanol is separated fromm xture (Md) which contains

wa@tooz@adgb1 one conpound havi ng a boiling tenperBCT/ER2006/069865

| ower than nethanol and | ower32 han water at a given

: ' | t
ESRN Sl o B 314 BAAR e 25000 smooratr tove
thep maibanchARd |¥RE NanEHen@ Pt VaT IRFFHI®tRYr e (Mb) by
(013t sepaattirgnthecat dbdsaione acompotind éa¢ivg B) beilirdy @nipexdtureclower than
(M2} o] Shd) oWg%‘hwewétUP%mgrﬂ&gﬁ%w $646), OBJ 8ot & BBtain a mix-

w. -% ano , r 0Otob ) ter and at
most “tﬁ% TWM | ang, Mixiye &Bzgé’%{’ﬁf e'Br’i@th'Eﬁ'ré& &OH‘QU?%“?%{" 40 to 85
boi | whglopoethandl @ndrframdf terebheintd wated anataémosaAd wt.-% of the at
wher @izt She EdthBodrnMZavirePaBhiifE Poit IoweRHanmBthandb $Hd water, and
t he ah@l east tornﬁyﬁ)%g?ounﬁ ha |I na% g b[qg,l | ﬁ%pg%nt | oner nd
t han PHESHLABIOS NEaRPapPises 2 et 3 vdP el e b lsst o Gppoy
m xt 0e¥ng peiling painhlowee tien negteantll end Wateti on st age to
@?1) ak8paratifigrhethandl Mo bnmmgwibsj iRt Afast easdistiation stade to obtain
(o] t . o
e SRS et ot Sintan 16850k VR4 5F nMurEp dpRBTb k% of we-
coonqr§”F’|'?é)Oaftp”I' aglees gbhcafponycompaidss ag$h@ mixture (Mc2ii) compris-
1, 2- thgratdrasx 9 b Pa e watdadd proediegdotyprdda@e, conpri si ng

i i hydr oxypropane from m xture
?%%:ngféé hggc&m&lﬁ ghy yprop

. Se ti Qo ccor di to sta .e) of the
v eReRaiaITG beaiy dPeRae o abBia M Ehy st t abl v
met hod, for exanple by distillation, extraction or
BBFREAIE aRRF td 9Rge [BFofahY GRlehtiV pfoRestAksh BERBTied out by any

se at e f ave var.i ( of uses. For exanple .
SEBhELEMed foc %arggf%steya?'ﬂ-ﬁ%é%%!rﬁﬁtaq“sorf@Fmﬁgﬁh%éwsat'on- The
dlcelnahishahave disenignatated off Nave atvadety\pihuRessiFor @kample, they can
PaussdRhs YtafigUhatengls GoEYatHedss Antle PlBUcHRBBER! bfoRthe synthesis

; ; . T .
SPVHERND Sk PEmBB GRS My o EURR o REVERETE Phyg greas of in
BYSivolT e HEgrent Hvertiasr hewiore plyheirvigeefQfl the uge @ the glicols sepa-
tattedd pif @sdesherfusehu pprdessnt thepestesoof fher prbsertlivrention for further
aRlchfidHs!iP AR fitlfs Rhdwil foShéks 4ol kR drose skilled in

the art. In case the catal yst used for hydrogenation
according to the present invention is deac tivated, it
tnagasbdhe epthlysiedseldyforf In;gistbﬂ@a]:’nrepmoedjng;m theysesent invention is deac-
fipd£rinbhy bet lRplade@ &y vadhfdpepbrldysdtalyst. Rrefb@BBL the deactivated

rtially suitahly regenerated. | drogenation is
BRRH R 2 728 ARl SRR FeRPatdd S OEPEY & 'plifed out con-
firupsslyowhichrs piefestedphedepetionfanrheagiorneddn dlee tegstor once the cata-
yat i3l deattivated gae withadtast sapehtially mnbutqrteﬂﬁﬁﬁm ta@ltihyed in at least
| | e . . .

thd Bftelo B0 &ty 98l b dShotibo P Bt NS
pyspensipp mege. dkg 4pgdivaied Gaialystiis, suilatbe siepaifternard spigbly exter-
dalyotgeratratdd dathel cpsdyst & sed iraibled-sHdapadatitaindredsuitably separated
§|§Ue§l§€%|b)ﬂ/fe?§f(éer§§ll edbéﬂe&é@@??@iﬁ%ﬁ 2 g%?étigﬁtlee%ggil%?gvpgﬁ is used in
tkiad aBE J° SSCRPIRLR It IneBRRPETLRTE BECRI QBRGNS feaction was
doded bvtat ed catal yst which is used in fixed-bed node

is regenerated in the reactor where the hydrogenation

1i'l("?earg olré),nac\é’gr%in% rorsl,tiﬁ%ngwe'r aspect of the present invention, a method is pro-

vided which allows for regeneration of the catalyst used for catalytic hydrogenation as
described above. Such regeneration is preferably carried out if the catalyst is deacti-
vated to an undesired extent, i.e. if it exhibits 90 % or less, preferably 80 % or less or
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Therefore, according to still another aspect of the
present invention, a nethod is pro vided which all ows

wo evo7negener ati on of the catal yst used for catBEEPI06/069865

hydr ogenati on as descri bed abdde. Such regeneration is
ﬁrro?er ﬁrre%%glg%r‘r/' c?rq{a%J{)f ftg orlé]ﬁalcpae% rxgri]ce' ‘gfpg(?%'gr{ é&‘ie‘?gtlon as

Headsin the éf’rétPétkﬂfﬁh%Braﬁ@Btr'”Y%@” 6?'ﬁi§*r3é0<b?éfr %Q%EIVW%G'%WS for im-
prrovingSlSe Cétalytt&pe@fbrrgaml coperat &yt toahe eatalysian ite teactivated state.
"regeneration” as used in the context of the present
i nvent i on relates too rocess | ows f
prEveing e ﬁé"%&[@ﬂ)@ie”ﬁé 8?%%%*@%@&!5&99?%“%&3{32%“ is regenerated
butresdtysint withiat seadbace svistbéed savartteTreAgoant avithgsotwvenhiis suitably car-

fidd §Irt @t@ﬁgeﬁfﬁ‘d}thl H&Qerﬂﬁ&%ﬁdré@tpﬁ&erﬁbﬂf%f@ﬁdé?é‘ture of from 60 to

CRSEMERC TR TR G e

precess asjdengtibed aboviei wherey thricgtatyst eepioyedfaicatalytic hydrogenation
RrticRisefdriialBiregerlcsBe batrab@nadlt with @MeGSt dre sLfiBblEsoNBiite
preferably of from80 to 200 C. Thus, the present

i nvention provides a process. as descri bed above,

ARET g 1q aencaeE W@ierréﬁﬁ”WStﬂ"%? teeyBelygtjuged for regeneration pur-
bysbsag eseleicteanfrora setvehsagdedpiarthe girésent egexidatahastotnss as starting
Fn'é?éi‘fa[}e%lv}%tts her%ﬁuét@%?tb ‘H??der ¢ etﬁﬁé@ogtﬁeréeﬂgdro en peroxide solu-

Accor g nor e ﬂe
UQ1Sy ik AueRHss *&’rd“?géa@‘e??é CE\ o 8?&'“&5‘2[}3 pBLYE Y§°%t€|”5k9t g¢- methanol,
or oetheobl erg. ssuapeous Mmatranolie selutiore poepyders oxidgregess aqueous

p§ikAé bkiad sBRtiSH '@t@nal@‘ﬁd‘dﬁlﬁhﬁly éUn@éilMﬁé ?ne@lﬁanol propylene glycol,

24, T 2BHE BB, hHStaly AR TR AR B ng aoior wate,

ar\gthoesvrerpp@nqtmrtr@rxhur%gof two @r mase RENEBS comperstds ARglor solutions are
® I mastiched &ywaysieRanplel ¢ sol ution, propyl ene oxi de,

e.g. as aqueous propyl ene oxide solutlon optlonally

addi tional |y cont ai ni ng nmet hanol yl ene ycol ,
Eheyefore, praiefpe H@%Sufﬁ'so‘ﬁgﬁ'e cap pej %@PY %‘déﬁ“falb?ﬁwﬁ 'Y%ﬂts for regen-
eatib@iohthechyaeddeaaiidn catalists avegteay., mirtirbe xipfaineddromh stages (c) and
%@"ﬁrﬁsf’ér e e by T oF W e, (o2 amdor

fore preferred m xtures which can be enpl oyed as
sui tabl e solvents for regen eration of the

hw&r@ﬁ;@@ nAé b%eﬁﬂh@édﬁ%ﬁ R Rlatdd ©-a prlabéésuése&e&%@d B88le wherein
OISR ol Bbf o8 My B i ye MaRbrstEh gpigot s so-

Kegi frc)m tredreyroeensisting ¢fr yskegen; prrexitie. omellasel, vetert gopylene
bXId@ POPEERSYIRGo|dasRbKP prbpake\emdwhirieesoft the @tmdreastthese com-
ﬁ&fp ol vent suitable for regeneration of the

rogenation catalyst is se lected fromthe group
consi sting of hydrogen peroxide, nethanol, water,
pcapyihg hea secate, erpbaiiybeintheglepcttatechiggdnogenapoopatalybt is regener-
aiad t?%talt'r‘h@nc’t ﬁfele%oofe ‘rﬁ @f cInlil?é ?&moﬁp%%m temperature in

econd e nb 0
Rocronael 8ioesoPysns; °§yqe'@”§ﬁeér>ra§ S By g SRt dpe deac-
itatectetdlyseispiziedtal reteopry redower theorihetampanature of the treatment

trrRRMat44bR. 1 N the presence of a gas conprising
oxygen. Preferably, prior to this treatnment, the deac

tivated catalyst is dried at a tenperature Iovver t han
Preferabimplbe glegetivalad ¢atalystizdriefbalta temperature of from ambient tempera-

ture to 200 °C, more preferably of from 30 to 150 °C and more preferably of from 50 to
120 °C, for a time of preferably from 1 to 48 h, more preferably from 6 to 24 h. Drying is
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for regeneration. Preferably, the deactivated catal yst
is dried at a tenperature of from anbi ent tenperature

wo 20020011@Q, nore preferably of from 30 to 150 (PEIEPI006/@9865

preferably of from50 to 1203 for a tinme of

BIE??%S&%%LIM'IGE ro%%r]rd%roan agwr&'spﬁ'g?é% ér%ES/rc%m is ngqmnﬁ 1 ttc? 10 vol.-%,

era carri e
ﬁpfﬁ)@rﬁf?é?@y g’P@f fobY)- %dﬂﬁ?‘)’%”ﬂg from1l to 10 vol.
nore preferably from2 to 8 vol.-% of oxygen.

BFe?ér%B bﬂh% drﬁa?% & g)sf"ig 15&H RAHSd af §térﬁ1?é?athfeeé\‘tffoqin 8hbRnt tempera-

Feked mreﬂrﬁﬁsafﬁoof'tf%?rs@épe%p%bd L Bre Bk Obffom 250

for3ﬁﬁ ‘ZE(TOlt a tigeOof@refecabhafromnetoof2 pr mber pigferally dnoml2 t@ 8 h. The

A%cl%ph@ﬂértﬁldef \ﬁﬁl@ﬁ ﬂjﬁé ¥ehthfem B daficdl dint p@&a@&%ﬁ@h@és‘i‘from 1t0 10
Is .carried out preferably

YR, e S bl T - Yoar SRUen” s, ot er bty T oo 2

to 8 vol.-%of oxygen. After treatnent, the catalyst
ARerStebdt@BhY tedeateisttio saitdbig Bbolé@fl’ﬁ)émbteln[ enigtilatifr Sseek-used in

h%rérg%sgz?fﬁ}%ﬁﬁe&fm nli}gnt%r esent invention. In the

resent |nvent|on it is also possible
to conmbi ne both regeneration enbodlnents i.e. to
irr thatcohleet cfebe presahicidvardiba) iy stalse pdssite toenamﬁblm Both regeneration

éMbBéﬁ gﬁ Pé W@'%atatﬂgd H&ﬁ/gt‘é Qatd) ”ﬁt Mtﬁ@’f Ieragteon%r?slﬂjﬁatrle solvent and

treate eva

pysenpeny! ytt'E?af i/hé’at{‘“ft Heatgd seta X?L?*e e@é?% ”é‘ter%”c‘reel'té%alse&’oss'b'e
toetmpairthe wieactivateds ciislpsfuaineleyated eatlpetrhwret hod subsauedtly treat the
Ak A¥el datdifst dith berakt MresuRtbtbib 3Blventsol vent. As to the
regenerati on nmet hods descri bed above, regenerati on can

be carried out in the apparatus in which hydrogenation

As te dhe reggnegtion methagdsadeseribrss abyiee regenpeiation canibeagsryed out in
fherapperdtiteinC@hiah Yigdrobégtioh ke capipaioat. us.lsaarrsib PRGRILAiIret suitably
e S5PRE B 1L 0L 808008 bt porae uiable o
f@%ntion are listed resulting fromthe follow ng

enbodi ments 1 to 19 including the conbinations of

frll'lt‘ﬁéq%le ep W?Fréd %130 §§43' & thé 36r§§e\4?fr‘wer4ﬂon’°€zr@rllet%ﬁsrésultmg from
fe qu r\?ﬁ t’lﬁ H@dpaﬁgﬂg Fsréq, ggphlga cﬁéhese embodiments

P ezsmlmtlegorfennet hanol as solvent and a titanium zeolite
catal yst and separating propyl ene oxide fromthe

iesultln‘% S}é%ﬁ onngi turgtoo namxture(l\/a)

onpﬁpgf’ 0 Nt HA SR RALCE PTOPEE S 085?{'3'8% car boxyl i c

aci d(@avirersting GFRPENEOVItY lydreann parexide ihtheapresensstof gpethanol as
car bony! semsmcinich ttaniumgzolilervalalys? add @std:a@trhgsmamaene oxide from

wher ei n 2 re%ﬁhﬁg'?é%ctl‘c‘sﬁrm%ﬁjto' Soiéfl £ Lﬂ%g(?/{aﬁg:o@prising metha-

ket one; neu I'zin

| east ond&Ook YA i Ieé‘sgenedc%@ﬁi‘)\ﬂ'%a@ﬂ’ having ot bIq Recpritgp atoms
addi ng achdsz I¢ast minkt carlsonyMapmpourabhanimg &rom Kttar3ecarbon atoms,
(M) (ChRRRTRARSrPEAARInaTE AMLIBeHfdd & £ iRdnehY
di sti I | at | N
(b) " at least partially neutralizing the at least one carboxylic acid comprised in
mixture (Ma) by adding a base to mixture (Ma) to obtain a mixture (Mb);
(c) separating methanol from mixture (Mb) by distillation;

(d) atleast partially recycling the methanol obtained from (c) into (a).

2. The process of embodiment 1, wherein mixture (Ma) comprises from 55 to 85
wt.-% methanol, from 10 to 40 wt.-% water, from 0.001 to 0.5 wt.-% of the at
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(d) at least partially recycling the nmethanol obtained
from(c) into (a). 2. The process of enbodi nent 1,

wok@rer41iom xture (Ma) conprises fromb55 to 85 RT/EPY006/069865

msthanol from10 to 40 w.-%B5vwater, from0.001 to 0.5
) y |
I@fg{/\?r]@gargéxy(ﬁﬁﬁbd efgo;rlé B% etg é)g% @'t: oﬂh% a(t I@a@t gn%%arbonyl
The pPHERYY- of enmbodi nent 1 or 2, V\,herel n |n (b) an
aqueous al kaline solution conprising hydroxide ions is

§ddeq‘Lh€§Fc§&§§Of émPg{i;\ Rt 9%?§Swﬂéreﬁmﬁo(g %@qugoué"'g?%?der%olutlon

the no rafi rox I ntro duce
r el afPVRISIRE RYI LS Sa%"dd’ @é%ﬁ?sed in (Ma) is from
0.1 to 10. 5. The process of any of enbodinents 1 to

4 W'Tﬁé %'r&:e'sﬁ of @nboﬂﬁ‘ié?ﬁ@oklvh'e%lﬁ arRarlR datld 8Mylrstide Bns intro-
boi | PG4 B PRBAE e Al pei@ RmETTR B el Yeffd o 1o

than water at a given pressure, by (cl ) separating

;5.he The Iﬁmbs ONENCETTEREIHAMETAY 1 R 4 awhéreini iNge)l @@PRINal Y keparated
owe t t ;

( I\/b) FrBFn @D(’IL{FE (PI%?Whlcﬂ%ntabr:@egt Iegﬁrbn\gaéo?ﬁgotjmﬂamnﬁ Cé‘%g ling tem-

m xt B?r@“{rﬁ/ﬂﬂ’ﬁer hrereinaneiapg iewer tham wateg 8k pive's BESPYTE DY

40 t (33185 separafihgriichatnedst and compoudd havindga baliling%empemature lower

and at ﬂeﬂﬂa}%l and (6\9& tﬁg‘r?\/\éferlfr%ﬁﬁhﬁn MBVWHlQﬂIatlon to ob-

havi ng a b0| In
o er 1R sty RN ik D) o geen Sigtee b1) com-
of the auorlbwiscbmd@eto&me%metmauolr@defrmnD|tcn55 pm%twater and at

| ovvter t h?ﬁbs’t‘"@tm\ﬁﬂ@/{; of frHeZat I§é%ﬂ)%ﬁ@tcbﬁ19>oﬁm Ran aftfoﬂl'ﬁb point lower
m xture

Mol on
b ai - a iR B ke 30T vileRt s B5Gphces at east 5
of met hamé+% gfptheoatlteae\k one/ocgmpwamcbmayng 2 boilipg ot lower than
| ess of eagthgdy! conpounds, and a mixture (M2ii)

Corrp#DZz dgggﬁ'%h#ége 91\/\}?3%8[ f\%m m/ﬁteie W@Iﬁ athasTlaﬁe %Tsﬂ@aq%ﬁ stage to

of e

havi ng a%Bin m'ﬁgrep@ﬂcﬁt) qoawé'ﬁmet?éﬂﬁaﬁb%%o& % grethanol, up to 10
sel ect ed witr®Bmf wWatergmd B9 0qupns osiesof cdrbdnyt carhplaundy dend a mixture

acet al deEMQﬁf BFnBF?%HQQ{ desvedant, %e&hl?/é&erf or mat e,

f or mal dehyde |net acetal, acet ehyde di net hyl
acetal, and a mxture of two or nore thereof. 7. The
pr ocdbe pofceesrbbelnhedinedt o whereindtier atileast oné canpound having a boil-

?l sg irlgl ;%lrht%\/vérsthgﬁ'fﬁét%oplétse?écte%i f@dsrﬁsﬁélg@uefcohglemgoof&ormalde-
(0] O Ccess

wher B/ AT czfogaoa?@e%d;%y JPagneRreEs Rafaloghiye ametny
one @eripoarrialgeysiel AMAtYadRRIrasser BRIUTGIObY elftiorg thgreof.

droxy group, where said hydroxy group is not a portion

: G f
gnbzgh%@n%/cggg 8{3&:93&1.%9#@ pr 8: vrvﬂ_%rglnqﬁ ?%@?@S@Ia&?rﬂ)rée&(r%% outata
i s Ppressure of from 0.5 to 5 bar.

8. The process of any of embodiments 1 to 7, wherein mixture (Ma) additionally
comprises at least one compound comprising a hydroperoxy group and a hy-
droxy group, where said hydroxy group is not a portion of said hydroperoxy
group.

9. The process of any of embodiments 1 to 8, wherein prior to (b), mixture (Ma) is
subjected to catalytic hydrogenation.
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subj ected to catal yti c hydrogenati on.10. The process
of enbodi nent 9, wherein the hydrogenati on catal yst

we@epoyaoc f or catal ytic hydrogenati on conpri SeBCHEP2006/069865

catalytically active netal sei6ected fromthe group

8 nSLI'ﬁE 8; f Qmﬁ’é mtlaﬁpg \bﬁerelﬁhgﬂgdrﬁggﬂgﬁtow ?ta@fst E%oned for

mor e " rocess 0
10 finalvés ﬁy%raeamq}tomcompd'ﬁ@@@rpﬁa'ﬁwallssa%tyﬁrm%@' %ﬁJ?Ctﬁfﬂ from the
a t egpepabosietiref of Ado ft, 68, 108 2nE aanittuad obtwioyud mage thereof.
partial pressure of from 3 to 20 bar, preferably of

0 Og]('jl' ﬁﬁ&)ﬁg@si o? 8”1:{)%(2“ gec?rr & Sefﬁ?tg(tcgiigé/tl(; W?rogenatlon is carried
add| butoatad lemproatpre giefsor -Bdytdraop¥r ey pt egedaigen partial pressure of
1- hy%&p@foozwwropm@ré%m;omorﬁs%x@%ﬁ‘ of

2- hydr oper oxy- propanol and hydroperoxypropanol 2,

and wherein prior to (b) the m xture (M)

$2bj ébe @dpaess of aai &l Wb@dlm?dlisobtmh‘t whereiop t@ wtlare (Ma) addition-
m Xt 4ie c6apidsS2-Agdrdpetoth pyisHnoky PT-Bp@Bperokybrogdi®l-2 or a mixture

proc

Separgg? hg&?oﬁ%Q%pmhollg M%{@fo@)ﬁ&gé@an a?ﬁ{?whe ein prior to
one &@nﬁ@dﬁﬁt%%t\(«w'ﬁb'sa“@tﬁcﬁ n§ & @fﬁ'@‘P%f‘m@g‘Pr&F\!@F te Qiyf @ mixture
met haomprisimgl 1 RalleydréxXypropaa¢é.er at a gi ven pressure, by

(cl) separati ng the at | east one conpound having a

[ te e Iovver t han et hanol . and | ower n .
TR pieRs of GMBSHTBI 1%, e 401 GRIrBBSlh Saparaled rom mix
m xt ture (Mrvbl\)hldnn@brmalm at lgast O 20 mpodrer ba\nngmxlmumg temperature

g Wblldméﬁ@rmnﬁhétﬁﬁﬁolfaherﬁv@ tlﬁéh Watehht a &?br‘%@&ﬁ}b
rom 1

the 11 des b te A Bt anRaomiguaR Bone Agtine e tuye lower
than net Nmmme@ﬁaolmﬂéewerath@n wntﬁr &om mixjre (Mb) mpdiptillation to ob-
conpri segaifta hdage MbM) .and% edixtiie(M2)| @dsteid Afixture (Mb1) com-

conpound f ggm%ohs'sslvmgcymb{m%n&%;ﬂ&ma (BB 03 yer and at

and wat ef
in at | eé@ﬂs 8rlewti’s Of theaatileast opagempeumhhaying a t}‘i’l'“ﬁﬁd}oé‘t lower
(Mc2i ) caomgrmsihagoladndl westst, a88 wiereidmosktureeMin cbmptigest a least 5

10 wt. O/C\I\Rf%\,\@ft frle %n%agpg?@%gﬁ%urlldﬁéwﬂé aF@B*ﬂF?@XJomt lower than

conpounds, ure conpriSing at” |'east
90 wt. %"Eﬁthm @'Fén‘élﬁ "1, 2- di hydr oxypr opane, said
procéexg fsaparhting mmanpbfrcng mivgires(@fid)) &t atrigast one distillation stage to

1, 2-di hY@b%HWQVnQﬂ@Féen%ﬂdzﬁ)fﬁoPﬂdﬁ%Mb%t (285 Wt.-%%f mEManol, up to 10

et hanol it vieter FRRVAO0TER! Bried B ceonib i SadlnySrand a mixture

mor e t hafMod0 cppRiigng éb'ﬁ%%ir%ﬁl wictm@lovaiersandl 52-diftydroxypropane,

pr ocesid pedcedssurthlr esrapbingents 9 to 14, wherein the

cat al yst of is at

I easké/)partgﬁajlaﬁicger 'e og‘rﬁ/ (g{ygé%éh& rgég{]&%n{%%?ﬂ at | east

one suitable solvent.16. The process of enbodi nent 15,

Wher &he ptdvesatf dreasftendioeinsarnits b €3 satereintthe metmnblehieldis recy-

fr omcﬁea‘?ntg R%%Wl@éé §$t' Ste Mhar Sl Q96 Bf £EHGY BSmpounds.

met hanol, water, pro

15. The process of any of embodiments 9 to 14, wherein the catalyst employed for
catalytic hydrogenation is at least partially regenerated by treatment with at least
one suitable solvent.
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ene oxi de, propylene glycol and nethoxy propanol. 17.
The process of any of enbodinents 9 to 16, wherein the

wa@ 200al0yabv1 enpl oyed for catal yti c hydrogenat i onPCBER1006/069865

| east partially regenerated B7 treatnent at el evated

li § np%ﬁgtpg%:%si%f EP]%O@ 91%?1? & f\ﬁﬁ’éreﬂ tgtg‘%t fe%gPBH@ Btﬂ%bbe solvent is se-

corrpiqcéqdnfgor(' é')e e@aetqowsﬁmgo?féwér%eﬂwqﬁ%%g@i H, dﬁ(@t% propyl-
I Nt bee pridsgmopylaie giptdhand mettoxg propantl. and a titani um
zeolite catal yst and separating propyl ene oxide from

esul ti n reactjon m xture to obtain
5?/&3) th%rﬁ’;B‘?‘i% RGapy Btr?@éo?'@e% Wo 1 /ﬁ‘ﬁ%%rﬁ'&ﬁB? ,cafrafvam@'oved for
t 0 40atatytic Wydvapengtiohrioat BasiQiartally Gedgensratedpyftreatmerd aad elevated

one EMRQXYiH iR tlﬁ’é:?r‘és@ﬁd@ &% ddsUBmbritfig dxggdrpon at oms
and fromwherein the at | east one carboxylic acid is

sel ected fromthe group consist ing of formc acid,
4et Adreedsd forghe ppoxidation ©f aroranel c@MErigindre of two or
nor e (d)her@fing pRshbenB arit IﬁVdrdS@na;BerbﬂdtSﬁn méepr'éeér&@rtyflmethanol as

conpound b@e teAn%C% ﬁ?rgﬁﬁoﬂg @%a%aﬁk‘an?g%ad %ﬁrigﬂgrogylene oxide from

formal deh
m xture éh‘e faseitiBg reastien W@P'@otp obdain @ rmxswﬁa Mda) aayprising from 55
further ctospmtsiongethaooh Horh t0oto U Onvt.-Samater2from 0.001 to 0.5 wt.-%

hydr oper )épfeg caﬂ‘bo)ﬁr QXQW%QWQQ?@HWQB@@A@& Qfonts and from

m xture o ero ro

1 hydr op@EEpHTA R Rs: 90¢ GRBOLUSASEs Ageries fighLine gagup consist
to cat al yig of foyde egldnauatloracut prptopivpidtnd @ roikture ohtweSor more
: 0 gg g Aestt aﬁ’d lﬂ/)ﬁglreﬂg@l% A3 dst Bhe I@é%ﬁ%rc%nﬁfouﬁ& Redected from

0 ar refera

i xtur o G5 BPER PR TROR Brral e Agteghyce. Brobididbnyge, anc
1, 2- di hy @raxiye epaeer maie thejekfogenat i on cat al yst

conpri si Bgida neiRfued YiMagakdrhe Ctdrvsrisiret dtonsed ectt@dﬁwor% of 2-
the gr oumygr%93ﬂ0§$/ﬂ)rn€ar§bfl 1Pd1 h@mp((ﬁg ydr%pe]ngSZa mnﬁtLIlre of 2-

m xture o east part
neut r al i ZYHGPEIREY @fona@a's} a@fhé haf@rroeas@mrep%q ¢, and
conpr i sedubjacttigemixtux¢ (Me) tolattslytie chytirogenatiwhadt wttemperature of from

hydr ogengsiigrsye aglhng h?&ro@SH%‘aH% gﬁ%fs%‘eo&f T8I tb Dok, pref-

hyd d
(o) it EFPRORHETRS a0 3iBakdb IR EBIHIBSAEPHAUS HGTED-1 to 1.3 Wt

boi | i ng trerzedinydroxyprepsee, thedrydrgiehationl caalgst| comprising ancatalyti-
wat er an@aNWh&Ne'rﬁetéﬁéeﬂ?@dt&ﬂferQHé*gﬁﬁjpgédh@@hﬁ@ﬁﬁ!?étPtngih Ir, Os
of formal dghyd ag tal d % (g opi onal dehyde, net hyl
formate, ¥3F f(%’é"ah Of" e ?131 et al , acetal dehyde

di me(tﬁyl ahlesshpartialfyoheutralizing the afleasiong camsylia a@d eemprised in
at a givetie piaGRURain¥ GOR tatdipic ARdragerfaibh ®yafdding an aqueous

hydr oxi d ofluﬁgr?‘ ﬁﬂ)rﬂh‘rlrs‘?r‘#gﬁﬁfd#o% é%%'s,gg%ﬁigm%ﬂr@C{ﬁ%%{a‘fn 3Ghigkure (Mb)

conprl se a ne
hydr ogenz!‘tri Freqndainsg @H\e@stpn@cpompound having a b0|I|ng temperature lower
than methanol and lower than water and which is selected from the group

consisting of formaldehyde, acetaldehyde, propionaldehyde, methyl for-

mate, formaldehyde dimethyl acetal, acetaldehyde dimethyl acetal, and a

mixture of two or more thereof at a given pressure, wherein the molar ratio

of hydroxide ions introduced relative to carboxylic acid comprised in the

mixture obtained from catalytic hydrogenation is from 0.1 to 10;

(c) separating methanol from mixture (Mb) by

(c1) separating the at least one compound having a boiling temperature

lower than methanol and lower than water from mixture (Mb) by dis-
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(c) separating nmethanol frommxture (M) by (cl)
separating the at |east one conpound having a boiling

wo eowperdavur e | ower than nmet hanol and | ower thaPCTVEPENG6/069865

frommxture (M) by distill &8 on at a distillation

pressure of ftirlg n at 2 % g}b% |gr"f“[/)\;]etsgur%botf§rjoﬂl 6‘5% ?h%#ﬁgobtain a mix-

(I\/bl)andam el n mx

conprises fr 6%34@“{1@ agg W'Xt%an@fqgén\ﬁﬂmerﬁ'ﬁ‘dnp( Wen(lg 1} gomprises
55 Wt . - % wat éronandl tass st rhethandl.and ¥onf 10 kes5aivt.l B agiter and at
one conpound G I0MBwA.9 JQQJfltHGth IQQétanel c%‘(‘ﬁd'ol\/b@%gvmﬂ]a boiling point

met hanol and wat er rein m xture

prises from 3°Wg @'@”vﬁ‘eth%‘(gfartdhwatﬁf anehwpher ggymxture (Mb2) com-
separ ati ng metrikesidionf b endlrivktdaobtheMbleapt i n at | east

one di sti¢d) ats'e?é‘ra%ﬁ@%tﬁéhdp%ﬁi Rix@urd Mb"l‘)qh &Meis) one distillation
corrprl Si ng at

t 0
P56 of et 10t 98RBT é@?ﬁgfww@gﬁﬁt%% 85 Wt-% of
conpounds, armiethamﬁ'xlﬂmtoe q Wt Zhiof wedsfanidsdUgopm or less of carbonyl
1, 2-di hydr oxyphipoands, and aah.xt@@wcm conpridingH , 28ih @droxypropane

(d) at | east r I G the nmet hanol obt ai ned
from c2) i ntd% tt;e% l%o W %((éano ‘conpri si ngénot

nor
t han(®00 abﬂﬁﬁsbfpaﬁ'éplbé?ﬁypl'%%or@ﬁﬂ@m'( eytaiged from i(¢ry |nto (@), the
1, 2-di hydme]b{eym ograprisig eohnmors thane2QONip2n bj cariéhyl éompounds,
proc r t rising
a1 625 SEEE Pl et rORHRAR (ERT
carboxylic acid having from1 to 3 carbon at ons
t@np Al wecesisrfomtheipurilicatiof i nettlyarad diomprising s easbpartially neutraliz-
m Xt gCat(d4sk ohe camoryiR &ldrhéﬂlrﬁ)g” f?orﬁ'\'ibt)o 3 §é}bgn ﬂ\dﬁné éﬁrﬁprlsed ina

Che aitiveFfe) BEARDR 8 st T m e Pee ot G s S saic mix-
wher &irey (Mae fergtre siepprisioaposl antplsWateraar@eﬁyléesto@neacarbonyl com-
ket opeund RN TroRes fo B WatttRrateMBPWhéremdthe eR@soli €dmpound is an

rret hgf&%h@é’ QFT% %té{]%rs% o(M&dgyfuHhél%rﬁﬁglng%eggraﬁhgﬂhanol from

coonF@PWdNFéPyﬁ§ﬁ$%Pﬂg propene with hydrogen peroxide
in the presence of nethanol as solvent and a titani um
zeolite catal yst and separating propyl ene oxide from
the resulting reaction mxture to obtain a m xture
(Ma) conprising netha nol, water, at |east one
carboxylic acid having from1l to 3 carbon atons and at
| east one carbonyl conpound having from1l to 3 carbon
atons, wherein the carbonyl conpound is an al dehyde or
a ketone; (b) at least partially neutralizing the at

| east one carboxylic acid conprised in mxture (M) by
adding a base to mxture (Ma) to obtain a m xture
(Md); (c) separating nmethanol fromm xture (M) by
distillation; (d) at least partially recycling the

nmet hanol obtained from(c) into (a).
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2. The process of claim1, wherein m xture (M)
conprises fromb55 to 85 w.-%nethanol, from10 to 40

workeozssamt er, from0.001 to 0.5 wt.-% of the apCT/EBPED6/069865

one carboxylic acid and from3 01 to 0.2 wm.-%of the

@f élg st one carbonyl com pound. 3. The process of
alml or 2, wherein in (b), an aqueous alkaline

sol ution com prising hydroxide ions is added as base.

4. Theprpeessdsrsthebpotidation df pripene,idontghigingol ar rati o of

hydr axi d‘?eéd?iﬂg(ﬁﬂ %Herngrl i drgbe?'lb'\% rBﬁB@ il ¥R %r@ience of Jnethanol as

carb ylic ac rom

5. The provesianssa *&ﬁg}'“@fz%’l‘ f&.%éa'lf ?B SEP3FRUIGRTRPYIFNE oxide from
(c), net tendsuitisg seqdioatnagtufe nolrtantaiméxtieMapeooiprising metha-

cont ai ns gf, Wa@@sbt %@t Gm%e@lle%iﬁﬂa\fi‘né)ﬁbﬂn' 1'% 3 carbon atoms
t enper at ur

R oot R nd B B0 eadl he e ol do *Fhbpn atoms,
one conpaekinthe qagbwybmquu@dtl%meidahmeeorladm@nen han
met hw)ol abnchst pavBAII MaArawah § thef ditqmasmdnbttfaﬂodxwﬂ“) ad¥y comprised in

di st atheid G0y Calg %b@s?%m% R0 GhiEn 0 € b

R r om
Wt . - %) netsﬁﬁ@fépngaﬁ‘étmf‘@'rﬁ oo mbgurss Mpp by gistiiatier;: and at

nmost (d). 1 ameasfpafiallyhecyating thastetiame obtaed mdrhay intg (.
boi l'ing point |ower than nmethanol and vvater and

erejn m xtur M2 ri ses at | east
?ﬂe g | REYEESS éﬁ%@n%d’ﬂﬁﬁi RAVHGE éMBbiCPmH@S‘??oﬁr?ff‘ 5l5o¥8e§35 wt.-%
t han methdnahdiom (@ B) 46 epebib atatery fromt he@roto §.5 evin-%i oftther et least one

(M1 }aibBx@ilc d@Rehd Aeh Bict iol batwan, of ageat Féa@tbbr?é Baonyl com-
m xture (Mc2i) conprising at |east 85 wt.-% of

net hRYIS: up to 10 wt.-% of water and 200 ppmor |ess
of carbonyl compounds, and a m xture (M2ii)

gormrrhglpi’@:eag of erFh 198 twhéreiafin BY, @h.ag@eoddglkaieCasiftion com-
of ¢ H%ﬁydr}%ﬁé%n@ {%c?de%tas agt one compound havi ng a
ol n

boi | ower an net anol is selected fromthe
group consisting of formal dehyde, acet al dehyde,
pr opiThagrrelely de clame Bhwhefedr thet @olaf eativedfdeybymkéledibn®tritypkuced in

acet gl o3kt @ c%?&&k?l?c % &?_%rﬂéfljlseﬁcwg\gé) s ?rBfﬁ 1 xg.ure of

t wo r nore thereo e proce alm5 or 6,
wherein in (cl ) , distillation is carried out at a
pr es3tie prafess vbanY obclainsst bad,. wilereifhie (py owdsmobis sepyrated from

82 C'rrlfﬁg% ytbt ) hich cERENIR &t |éas>sbhlé BorpBuncAtHidg PP&lidg/temperature
hyar SYE e ?tﬁap | R RNt U BV SRR sEre. by,

hydr 6y @gepaiptingtheoat leasyeneicompofing §pyng pdradinertesoperature lower
group. 9thah@ePiasiess IOherdthin abtet rdhmixiurt QMB) bywbietilRition to ob-

prior toa%| onnmfglle 1()|\§?1)d é?’m)%tHPe Qﬁfé) %gte%v\ﬁ% )@[l.l%t {I\&M) com-

hydr ogen process o !
hydr ogen®fisehirent4d) t9§t5 Vétmﬁ @§@gnpl(ﬂndd‘g{rra|19tt(p 55 Wi -% water and at

most 0.1 wt.-% of the at least one compound having a boiling point lower
than methanol and water, and wherein mixture (Mb2) comprises at least 5
wt.-% of the at least one compound having a boiling point lower than
methanol;

(c2) separating methanol from mixture (Mb1) in at least one distillation stage to
obtain a mixture (Mc2i) comprising at least 85 wt.-% of methanol, up to 10
wt.-% of water and 200 ppm or less of carbonyl compounds, and a mixture
(Mc2ii) comprising at least 90 wt.-% of water.

6. The process of claim 5, wherein the at least one compound having a boiling point
lower than methanol is selected from the group consisting of formaldehyde, ac-
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hydr ogenati on conprises a catalytically active netal
sel ected fromthe group consisting of Pd, Pt, Rh, Ir,

w@sooandiiar m xture of two or nore thereof. 11. HEPEP2006/069865

process of claim9 or 10, whetlein catalytic

hydr g%gcga%gbg Ebdrbpc‘ ?r?a%%ﬂ gg %g{hyﬁopﬁatteefm%glgg En Hypgz:etal ac-

65 toO ial ress
3 t oedahyse dm%'%ﬁﬁ?iﬁ&' aﬁfﬂ'étﬁfesOfttWOPB”@é?thelePf The
process of any of clains 1 to 11, wherein the m xture

§I\/B) gﬁg rddeQBak El}éln‘? @'Brﬁir hiHePeir ] rh%éq? Cbﬁ’&iﬁslﬁzﬁfpi%%%ﬂfé‘a' out at a pres-

erox(ﬁ) anol-2"or a mx
hydrébr@rqg%?”% ﬁ@larl and 1- hydr oper oxypr opanol -
and wherein prior to (b), the mxture (Ma) is

§UbJ eht @fbdes 8f &Rt 6¥ cYén'n§ 1“Mdﬂ Qeera in%rBQMggé(@dll@onally comprises

com X
b oc 8k B8 OE ko RpRsh camitsie b YRR SRR ey nd & hydroxy group,
sepamaeedsei¢ bydrmmrgu@IS(rM@)a palopref saidthaHiepersxy Igeeupt
one conpound having a boiling tenperature |ower than

?’Etlh%ﬂtggr@d%%? o?%[/ o? Q%{%%\qttgrS %Vhe?elgl ¥%P tcp tﬁgﬁlld&&e (%) is sub-

boi | i%@e@e&ﬁwxﬁww@%v@m han mat hanol and Iovver t han
water frommxture (Md) by distillation to ob tain a

; X1 i %\&%3 )of% & Wbt ?ne( %ge 65 Shidya} &bl 9ed for cata-
LN RN e e e

t he aondigiagtof 8dePt Bhplbuds ahdainmigtuee dfdwb iongopoihetedf.ower
t han net hanol and water, and wherein m xture (M?2)

D AR @ oray 46 A i Ry Berein St S el payried out at o
and W@fat“(wﬁfr%@éﬂaﬁﬁn@ anst dicenbydregempartixitiessufaviyom 3 to

in aQoIbaa@tef@mMBf%rﬂig&ng)b\arst age to obtain a m xture
(Mc2i) conprising at |east 85 w.-% of nethanol, up to

10 wt. - % of water and 200 ppm or |ess of carbony
&%n’paﬂﬁcﬂ’éoceﬁﬁﬁf annehaaime 1(iee'di whereBhiheimixiyge @f‘a)l aéiﬁg'P”a”y com-
90 wpriseé athydaiperoxgpidpand- 1d|1?w:ti‘r0p(eypxyppmaapl Zairda mixture of 2-

pr ocg-& OB%& ,5':0 %Héfpf fd A 8 I\/%%m 2, and Wh'?ﬁem prior to (b),
[ OX rom
or ociemisiurg (a8 Upierled aatc@ ERETHITHE s haNghre cor-

whi crisisg f egilbydzoxyiprap@nga) corrprl ses not nore than 200
ppm of carbonyl conpounds. 15. The process of any of

EAt ??&50%5/%3 Cd%‘h 17 her . 2 tﬁgfbt’i?%eg%r@eé ffm mixture (Mb)

r egeMBicht codtains e leastranet cqmncwndthaw@aﬁ bejlirg tamnpesdlee lower than
sol vepdthanbbandlid@epthan @&teraft agiainprdssuraVbgr ei n t he at

| eask ?n%eﬁérp]a %lh% e?t%é/s?%Ee c%g@%hﬁ&bﬁan%Iaodgllhpeterglb&léﬁjre lower

consrs
pr opyl enéhegkmp@]@nolmngrj?wgﬁgargWte&frogh@lxﬁgg NMQg,by distillation to ob-

pr opanol tain a mixture (Mb1) and a mixture (Mb2), wherein mixture (Mb1) com-
prises from 40 to 85 wt.-% methanol and from 10 to 55 wt.-% water and at
most 0.1 wt.-% of the at least one compound having a boiling point lower
than methanol and water, and wherein mixture (Mb2) comprises at least 5
wt.-% of the at least one compound having a boiling point lower than
methanol and water;

(c2) separating methanol from mixture (Mb1) in at least one distillation stage to
obtain a mixture (Mc2i) comprising at least 85 wt.-% of methanol, up to 10
wt.-% of water and 200 ppm or less of carbonyl compounds, and a mixture
(Mc2ii) comprising at least 90 wt.-% of water and 1,2-dihydroxypropane,

said process further comprising
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17. The process of any of clains 9 to 16, wherein the
catal yst enpl oyed for catal ytic hydrogenation is at

woeash7qaarti al |y regenerated by treatnent at ePewaP®d6/069865

tenpera ture in the presence 4ff a gas conpri sing

oxyg [ propene,

corrp ISI ngp?rp‘sﬁ’# eac rfyr?fé%@o gﬂgﬂgwé]trﬁQLJrQM ) per oxi de

in the presence of methanol as solvent and a tltani um

240l The peteas yﬁényaﬂdlaﬁiﬁ@aﬂ@ﬂB nghepeinilyd wiathanxsi wieich Isostycled into

t he I gture

(M) (a?gcﬁp inglgsn'g& rc'(;)rlr%n of&r@@r‘r@bﬂgn fr om 10

to 40 wt.-% wat er, from0.00lto 0.5 wt.- %of at | east

dhe dhelpoooeks of amy of deiwis I9gof1towhéreirothd catalysd rmptaysad for catalytic
and f, %Wlbﬁ'l@ dt NEasktpahtAs tre r&ted Xﬁ‘édtﬁleﬁFWﬁh'a‘Tt least one

sel ec %g) he group consisting of formc acid
acet PUERLS ¥ ‘'opi onic acid, and a m xture of two or

nor e ther_eof and wherein the at |east one car bonyl
¢ONPIHB hrocess &Ff @i th 5, adrdiRehd) l’aDlﬂésﬂ@ﬁ@ isGitdbng s@fent is selected

f or ML AU AGSHANATRY Aol PREBREL ALY ERol, R Bropylene ox-

m xture ur e’
f ur t ki PEOBMISPE 8lvRE aﬂnddnﬁ*tbow RrePanat . - % of 2-
hydroperoxypropanol , 1- hydroperoxypropanol 2 or a

7 E gcécg)g(s ohé( mno _rg%)@ 8180 %8 ein th@rb talyst emgl g\@ﬁ%for catalytic
to ca¥drP 9?”36'°ﬁ ﬁséﬂé’@ﬁ v&ge&e&a&ﬁo@x E?%rm@nb?t §l Gigmpera-
t o 8tur€irathd patseachptia ggecoparsingadxygeessure of from 3
to 20 bar, pref erably of from3to 13 bar to give a

Xtyre co
T85! W o tan e BB & FirPad RO at al yst
conpn(a)su mgac&nﬁ@r@neﬁpuvwm hydregan peroxige 4 theepresense dfiraethanol as
t he grougolrentsdretd Menidin RdliteFatalyIrand éepeﬁ*ﬁtnﬁf&o@ylene oxide from

m xture %e F \Q@H% (%Q‘{ign rl'r?)?t[ueeolfo on%h lX u‘?@il\/l )o@d'rﬁﬂ)r?sl Agyfrom 55

neutraI|2|ng
conpr i sed £a Whe mekenelelromt @ retd W?'o(mW@ﬁraﬁr%‘locom to 0.5 wt.-%

hydr ogenaf ableabtyoradchirhgxyéio aaifuening fewh Uttocarbomp aicsisngnd from

hydr oxi d 0.t
()I\//b) whi ?\hh'e%ﬁ {tlfat'al r;[sl,égascé oﬁée gérl%ﬁylltc%c%hg @él@ct@ Wo¥ Mﬁggroup consist-

one. co avln
boi | i ng thPdPERIGAE]) JRIF aPWaWWI‘F% 2AAE TS of Waer more
wat er andheskofc And wherlirethieead léasb one lserbgnyligenmponsd &t salgpted from
of for malyglebyd coﬁ&ﬁtngldmmh%ehw@@b@taﬁieﬂm@eo .md@%we and
f or mat e, for{ra thé 2 nﬁh¥ acetal , acetal dehy e

di met hyl “dCEtEF > AP 3" HP % of two or nore ther eof

at a gi véﬁldprf@stgcﬁ eMajhéirtien eoepripiidarfranat 9 & 1 wt-% of 2-
hydr oxi dﬂhydr@f)érdxﬂﬁrbp&h&—ﬂd T-Ry@bpatexfmosaiobexyt i&£ apdde of 2-

conpri seg, REF&%I‘;B}%;%HBPHQPJ 2 {188:% E;;oQgBrSgér?chﬁét hid

hydrogena
net hanol SPPJSPHWI Rixtywre (Mabyp Oegﬂlx(tléfysiroggwroatqt ﬁdemﬁ@ragtre of from
| east on@&5c¢orgaoithdndat a mydagboipartial) ptezsper atftone 3 to 20 bar, pref-

erably of from 3 to 13 bar, to give a mixture comprising from 0.1 to 1.3 wt.-
% 1,2-dihydroxypropane, the hydrogenation catalyst comprising a catalyti-

cally active metal selected from the group consisting of Pd, Pt, Rh, Ir, Os
and a mixture of two or more thereof;

(b) at least partially neutralizing the at least one carboxylic acid comprised in
the mixture obtained from catalytic hydrogenation by adding an aqueous
solution comprising hydroxide ions to this mixture to obtain a mixture (Mb)
which contains at least one compound having a boiling temperature lower
than methanol and lower than water and which is selected from the group
consisting of formaldehyde, acetaldehyde, propionaldehyde, methyl for-
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| ower than nethanol and | ower than water from m xture
(Mo) by dis tillation at a distillation pressure of

woeanmo®1b1to 2 bar to obtain a mx ture (M1 )PEmEPA06/069865

m xture (Mo2), wherein mxturd2 (Mdl) conprises from 40

to 85 wt @af%%;rﬂgwa/fdgn(ﬂme{ deat gceﬁgﬁdg\ﬁoyde?dﬁ% rﬁf a@l9, and a

at nost east one ¢ aving
a boi | i ngnigyrenef twe\ﬁémqrﬁﬁwr%taﬁawenéﬁasw &rherejp ¢he molar ratio
wher ei n o iy tioride Moy introdugrd eesivé to rafbokglichékisMcomriedd in the

the at | %ﬁh ef&ﬁ%mé&ﬂ%j:‘a d‘;?\cr@HFbg@ﬂétld‘n QR o4 W fo;

(M1 in east one n stage to obtain a

m xt (e (SF%B"%? Ying-BRftansl TRy AYxtyreAMP) BE wt . - % of
met hanol (cUp separbngvthe- 86 ledstwareesongodn@ Gavipgra loilingetesperature

of carbonyl QWHQﬁ%et%@I %ﬁoﬁkpfr%n(vbé}gﬂ frdm mixture (Mb) by dis-
conprising 1,

X o ane an %
oo o ayiafor] G FENBHER Bk AR Fom 5% pdbar 6 obtéin a mix-
met hanol obt atur@e(cﬂfllﬂﬁ@mﬂ(a:m)xturﬁt ®192a) wherhie mituiarlylb1) comprises
conpri si ng anfonﬁMO@o Bhan.-%0kethamol Ghd GNP oMYd 55 wt.-% water and at

conpounds, 33%%0‘36@“%%9 tﬂé g‘t Ig%gyo%tr (r?&(rg{ %H?'PISWHJ %nBO|I]Lng point

m xture ( I\/t:2|
net hanol , coﬁ%\f/?rsthﬁg raet ﬁ@%lsqndp\é{aw adnd, Wheain glixtyre; gp2) com-
at | east one priaeddoyt b to sCintl- "Ja@f/tmgatiera@m 1 to 3 carbon

at ons CO%) $e alla'ﬂng rﬁEtI’%rH{ eIerova ("Rﬂﬂgﬂg a?]&@?Sné Qistillation

m xture

(M) further Sé%ﬁ?pﬁ 8 tﬁlj‘ ﬁé‘f‘!’f&‘ﬁ%l('\" tcefnpgﬁ'agaqt)ﬁ%% 3o wt-% of
one car bonyl noethammuund tch& wmbeo faf evatelr ¢nol Z)0cprbon less of carbonyl

atoms, wher e'd&rﬁﬂ%ﬁn@@%‘ﬁ@@r‘mxﬁﬁ&?ﬂ@ﬂ@ compR&ing 1 ALaNG& oRfpropane

a ketone, said Iy conprising separating
net hanol frorf Hﬁ%f EgMi}BWa ©&tillation.
(d) at least partially recycllng the methanol obtained from (c2) into (a), the

methanol comprising not more than 200 ppm of carbonyl compounds,
(e) separating 1,2-dihydroxypropane from mixture (Mc2ii).

19. A process for the purification of methanol, comprising at least partially neutraliz-
ing at least one carboxylic acid having from 1 to 3 carbon atoms comprised in a
mixture (Ma) by adding a base to mixture (Ma) to obtain a mixture (Mb), said mix-
ture (Ma) further comprising methanol, water and at least one carbonyl com-
pound having from 1 to 3 carbon atoms, wherein the carbonyl compound is an
aldehyde or a ketone, said process further comprising separating methanol from
mixture (Mb) by distillation.



