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Process for producing propyl ene oxide Field of the
i nvention The present invention relates to a process

wo o0o7poe3daici ng propyl ene oxi de by epoxidation BET/EP2006/063325

propene wth hydrogen peroxide in the presence of a

B%@elsg%myg@cﬁ{ e’ﬁteLU 443 1) obtained in the

process es propene and oxygen is
subjected to a reductlon reaction in which at |east a
Pield ofahe imvestiind oxygen conprised in (A1) is re acted
with hydrogen in the presence of a specific catalyst,
sai d cat al &st co r|S| ng tin apd at | east one noble

B¢ gresephinkent l?ﬂrf& o PIOgESH BFPqBE'“QCPP%eW'% Ry epoxida-
tiers ofr propeneawittebytragenaperoxide anthe peesescedf gcaiplystewberein a mixture

(G‘I'I)d&)taﬁec? ﬁpfh'ed&Bbé%@ M|CW E%S%s%rb'ﬁbrfee&%’ S)E)lgeﬁfls subjected to a

un S recove

FBGHL Sachast Prviah o e & ReRienrd dpic,FioRE SHPBEsTLRE is re-
axted avithyhydregendn e griepencgdifia spectit catalysbgaid catalystecomprising tin
ghd atlaastone®able rhéta). conpression and (iii) _ _
condensation of the resulting stream (iv) subjecting
the streamto gas perneation and (v) separation.
Duri ng condensation, a gas stream conpri sing propene,

Batkopered airtish iaxition 1S separated froma |liquid stream
and fed to gas permation. Addition of nitrogen is

1gﬁcted so as to ob tain streamresulting from
PE( hRrogyiPy

1224/ O g?ﬁgrie%%a Ig@[t [ the s¥Rihesis 9L rroRylpgs,oxide by epoxida-
tiam bé ptopehe ovithgeeoveri o unfesactestt propend, iarwhign ptapebé ds recovered
bePﬁtéégfas't a @Ytﬁgg(g?n & st%anigg %Iﬁﬁ)rﬁ%ﬂer@e&ﬁé Qﬁ‘&he’%ls by (i) addition
Blipotua the O o8 Bredit il edndartat Akl PropeeloLplhe gosuling
pleeann.i (b1 subjecting theestieamiia gashperanasjem apd (vixseparation. During con-
H&hﬁtléﬁ REGAY StRIaNPESRSSIng proped, initeyen Hntl @Ry érbis separated from a

& g&éaqg W'dtf%]d & %sbﬁ%%%n) A tofs'nli't? eﬂsis conduct d so as to ob-
S of 5 MUY

opro pan avoi
Eﬁ'f‘ f stream gesultingfeomreatentate of dhe 9@5 B@rm&aa@ruw b hgs E?QW content of
05geA. Thute fematiersofarpignitiatle nfixturetis avsidedvery of

combusti bl e conpounds of a gas stream conprising the

i_,hle c Qunds and o en by sele t|ve absor .
ERTR Y4 780 &yl Rribos m prtss I TroRvelng Spiriefpeand mageh which are
dorsprigesidd anmoffrga® stréara @btainedyindrd qakedgie rebctiomeofstbé oiadin. with hy-
&%g@?i FHe'r(SSdldé ¥n $ﬁ|§‘ts§9araﬁ6h 'pFH%EaEs qRS o’FfoHé' sﬂreﬁ% fseébnftébted with an

pERAIPIE poeAbSuch a8 §SarBpa B ofdhrdb R 9 el Sos, e, an inert
paglike meibane hastodwsaddedi o avoi d the formation of an
ignitiable m xture. WD 2004/ 037802 A 1 describes a

B9 565 A8 OALRUGUSI LB LRl Sl S BoiBBunds of o

nr eac I OXI
gpd RireRI icOMPFisiag ithe ﬁomWr‘"é'blﬂ @?’FFPPH"QS @rAtayaen by gelggptive absorp-
b rngaisolsémteﬂmm@ab&orptﬁ)npthwgasephatuns digptised in a continuous liquid

g_’e |n tﬁﬂv lf ogé?'aﬁ}d staftd ll‘ ﬁdab)shﬁﬁ’lﬂ.@)%q d"tﬂ ABSd zone of

re ratin
R Ebtoh g abode s A yeh t<hs vty BPehis 13 TS of e
Bned gasiis heaepsary th avq@therfemaﬂtleﬁ |oﬁae cgmmableedlxtune (ii)
wi t h hydr oper oxi de In this nethod, it is not

%58&&657&03 AEEA es é/ mefn d¥or éorn%nttxously returning an olefin which has

not been reacted with hydroperoxide in an olefin epoxidation reaction. The olefin is
contained in an off-gas stream which is produced during the epoxidation. The method
comprises (i) compressing and cooling the off-gas stream, (ii) separating the olefin from
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gas since for separating the oxiranes by distillation,
an inert gas has been already added for controlling

wo b@7adosbé | | ati on col unmm. US 3, 312, 719 descri brpeT/@P2006/063325

process for oxidizing an unsaturated aliphatic
hydrocarbon with a gas containing nolecular oxygen,
utilizing in this oxidation an excess of |ower

ﬁ"o Fiis % scc e%}ﬁj{)ﬁgﬁég ﬂp%%lgdlgtﬁ%g(?rt bﬁ]cgg *b‘j;o#.ﬂﬂzﬁ%ﬁ@& ghefln separated

MQ"hWIt%BVdTQRﬁ’TGé‘@?dﬁ thissertbed itin é‘Péf‘?Qﬁ‘f’?a’Ktto seeafately add an inert
pas since fof segdratirgother oxiahgd dY i disthigtisroemr inert gas has been already

Egﬁqﬁﬁi &ﬂg,fogmg]tﬁ@@smh% Smatream with a higher

I ng rocar bon sequently, the | ower
hydr ocar bon di ssolved in the washing liquid is bl own
U6t 3,819 Hesarbes iargrotasgforioxidizing anhensghsated raliphaticriyydrocarbon

Wﬁh %Cg’ésaéorﬁéﬁﬁlﬂﬁ %olé@l@r &&ﬁe@‘%llﬂag e Bhig bﬁ@&hﬁl M @ﬁ&%§ of lower
R R e S
sepasatian afthe prindinab ondatirscproguaisriherrirons M ledshg peftion of said lower
gRpHatic Biydrgcaden d Eanrfied fiémah& @n has seeEN Jitica Bigher boiling hy-

g*o%&ébghaspbg&uebﬁh 6(hg ]Igwgrd'ﬁ%\o%?aqgéﬁ: rd‘sggﬁigcy N tt?éJ %vashlng liquid is

lowncpus from) the W@'%i'%@l using ey gASRPN 36“'@91 ﬁ‘olﬂct"@f AxYgePe,
oxygen is burnt using a catalyst. According to another

@bt@? 154 B2 c{@ébﬁ%% d ?ro%5§§for Wotrlt]ﬁléé:ﬂ% BtRE 68 néﬁg 5 alkene
0 e cat a ur ni cat a
rdgres) WRSRTRYER & EmayE P

Xfé’lr% )maﬁ\gn @%tlve method.
Ewpp ére esulting tneixtoeet edperisingathe atiatie, trecalkenie soseparaied oy distilla-

HEH. @@@tmrml BEHEgribbY 9aﬁa‘usapd%§i6mﬂé§bf hovtd g@pdirabhﬁ&gen by a
rer? i |I iv erl?e 28%&2’? Vﬂo n a% ol & ghem Can sm a catalyst.
BRUHG aé ‘a"éé uk 08P P88 éf@&?q 9RL{S Byin§ gsing y

Ageardiag ttp yanether  ataenativessoxygen lisy burny ydthgut agratalyss. As to possible
eatrlyeis)for Bgramat d>gfer,cRE tatalystsodre WistldseflwHichl afe2supported on alu-

I d
P2 AN cdoBp? G Sl by G o LB ket AhlBPaerma-
fivg of a 9?“'@?@%)"9 ﬁﬁ%tﬁgd Jeagionof the pxygengyith a syitable chemical com-
pouiced disclofedowhaird 4Rydehydrogénatiahtierexplidily stentioned. As catalyst

E%@IW@F 'tl'g‘oﬁdeﬂifdfgﬁéhatlt)n‘?egﬁﬁn Pﬂw{ Eict hathd c@t@lgst is specifically

h t act“wth .
PSREPE0 RTEPAIRE ARSI G Anar g'reaﬁvc&‘ 32 SHET S o et Catal
belp B7d1994) papes 2y éh). Itissexpliefy stad idilks6.6429842 BRrthateafter a first
fs arét’ﬂfh ' . (g mirturé shdiid bé Bfﬁtﬁhﬁlh%ﬁfaeﬁﬁﬂw B¥uitable solid

GG (GRG0 on Rd il B fer RLAEARE o Bxiehoe"

ammoxi dation catal yst. After catal ytic dehydrogenation
06 4, 870,20k dlselokés & Ippoctisk evretha iploductise @t Airiles from hydrocarbons by

%H&R&LQ@E Eﬁr 8P£ g?&‘%ﬂn&%@%'oﬂ%éﬂ ?&'ié{K/S tb b 3, and ammonia in

u ream

&Eee@a?r@es %amw@p%ﬁa@hﬁ% Afiglicatpl theé‘dg@ﬂﬁ'ﬁﬁ“@ﬁ of the al-
kards to theoatkéree ahd rssibsdapent amgasxidatiors atve | abtaibddareaetion mixture is
ﬁ@éﬁb‘nbé dnBQhé‘ %@%‘Eﬂegﬂ SBikiRBE is 84 é‘t%déiﬁ‘% ﬁrﬁ@é&é'sanladsorptlon
hat B ftegsplon Recr, ol BE ATt B8h TR eBlged comprs-
mdlrmgnqtemdkalye mlltene@eld twn@allehocﬂgeercentrbyqutum@amgesi Addition-
bpd 4 &réhﬁ%@ﬁ@nr@@sfﬂfrﬁtthé)ﬂrsb%dfvﬂﬁéﬁ %‘rhﬁlk'be% éaabéﬁ”é‘nd optionally
ﬁ ?8\6 rg I%tlg ?gcmoegrsleggﬁadab%r& ' S flom which a

he Burosey. Tis epéa

stream comprlsmg oxygen and a stream enriched in hydrogen are obtained. At least a
portion of the stream enriched in hydrogen and the stream comprising alkene and al-
kane from the first bed are subjected to a selective oxidation in order to remove the
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portion of the streamenriched in hydrogen and the
stream conprising al kene and al kane fromthe first

whea7anwIsubj ected to a sel ective oxidation i NnPOT/EBI006/063325

renmove theremai ni ng oxygen.3 As catal yst suitable for
t he sel ective oxidation, noble netals and especially
pl ati num or pall adium on alum na are disclosed. Apart

. ' . 0 . '
A By O SHE G R 0020 958 SMIalpTIUE motr and
gspesiiy RIAtieHM; of RedivmeRn albp¥na #1e disqased Rt fPMdhat,digclosure,
BSH4,800,20M deessnditj contadl ahy further inddrection eegaxdidgthese catalysts. The

L& AHich, ih&?ﬁo&rtﬂg‘fi}st?ao‘ser iorf bBA MRS is LtiEled to the
ro ene,_f{_o 1. 4°to 9.% e{ nl;ltig vol unme propane
Celative siidalion bgicalhcqepriseafroRy 1 47 Lifeegsai K vollkge propene, from
41.94G 78 2(pedient by yalsma psdpanezandgroot 2940 3 Pheereant by wplume oxygen.
which is subjected to the selec tive oxidation

pj onprises. about 1.5 _percent by volu
Eﬁ%@%@q f8FPas S S8 Blosdsss TREsERD Wil RestBesies g the selec-
iyrioxidation: typigally gamprises aboutybb neEcenk pyeeluma piepare, from 88.8 to
80.9-perébn bpvollmé prepafnandiesy HanTe percEaeEsy vallime oxygen, such as,

§§?3’2%9§§5$é§°§58§§§0'3“% 35 for the production o

eous a ne i s dehydrogenated to the
correspondi ng al kene and the obtai ned al kene is
USa4;990J634 dibclosegasprooegs fosthe gpraductiomofcoxipes wieas @ gaseous alkane

fs%%gﬁr%ﬂeﬁé"le@fb Ak i&étrgﬁkgbﬁg?ﬁg%?nené%ﬁqwsgﬁg\%d alKkaRe is reacted with

rodact “stream.|s n a |1 qui ei.n
BSICIMBRSEE Ao 943 PepseERion PRbAe TR Ose Shigaguentl, the
progduet streamistquienelted imtadliqgitswhéreinea liguid eHaseocemprisdwgsthe alkylene
SXHE End BRBE PhhskS alcUIAREY. The B PBasd RIES to #PEE8Ire sWKy appara-
g‘%st stream t hus qﬁtal ned is.subjected éﬂo a, sel gic.tlvg. ted
TR IeMEYE AN qiierS) QYEPH; THE 988, gism s Qpissl s stbiected to a
yelective oxidatiom whigee thegemginingr oxygen [Ogmaysd. Thereloee, dt the process
bfN0S AEIVHBID! thefd RAHFE nsdriIARSEY procekd stBgéxXivigeHich Gxygen is removed.

RETEAn HBAShd BRIRE AL SREN SupRERRA0 SRl ordatin,

oxygen, ve oxrdat’i o /

Bpicplly serapnsesdessrhan 2 PSEGERERY VRIYME SXYERN- A%\ gialystsguitable for the
seleetivesixidation, t redbleembtals, telbpediallyqitatinuen arxpallatiiuonon alabiirea are dis-
55181, npatTRRE 13 kBl 0400 09) G UFLBR Y D e
o egarirs (ese calghSleoRis Arpam pbieimeg i (herdspsaars Biing apparatus
cepprisinggropees,epropans gt oxygendygicallyasontainsaabad 60rpereent by vol-
LURR pRoFEheHNn aDBLINID FerBatt Bl WolurRMbpaidld Propene,

propane and oxygen typically contalns about 60 percent

by vol ume propene and about 30 percent by vol ume

Heop 8258 isglosgmoa prrhay efcnarwfactdring-amgpoxige wherein in a dehydro-
gedetion cdtel,| A gad torpesing anvliRass s héhy@rc@%hwéﬂoegﬁﬂwgél@m the ob-

. , e . .

(8% o SRR Aked End Iy BIGBBRETE i X HERBEE e Fither ges
RYBPEHShOXYBSN 4N Ga8si RhaFe Jeackign wetthatdhe @keng is gaaxidized. As cata-
lystyar catalps) coxymisingi gold isgerploheds Subsaquentiy, the dpoaidetisi@eparated
bl ohs BRI il S il sen s e
Agokallya 7 S et SRPISe, MEPISHER! Ufegelslr dianes ginreacted: alkene.
Bybisasgentlya waygenransichysidogenyare meacted it ieaehtiother wherein a gas is ob-
fieldt Wﬁﬁg'do}ﬁtaiﬁshhﬁregétéd C‘aéﬂ{énép REbér%ﬁggﬂﬁgﬂfa@ﬂy&,t BS 5,929,258 only

acted . nr.eac , u
RSN 1 LY S S an L] o i
af eratinumor padadiagmyys, alternatively, ultrafine gold particles having a diameter of
10 nm or less. In the examples of US 5,929,258, a platinum catalyst supported on alu-

mina is disclosed.
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tai ned which contains unreacted al kane. Regardi ng the
catal yst, US 5,929,258 only contains the hint that

wo beos/oemb@l yst preferably contains a nobl e netedT/@P2006/063325

group VIl such as platinumor palladium or,

alternatively, ultrafine gold particles having a

di aneter of 10 nmor less. In the exanples of US

5,929, 258, a platinumcatal yst supported on alu mna

i s disclosed. WD 2004/ 033598 A 1 descri bes a process

WGP 200H033598A d@pnl@_g% RIPCesSIRr @egg@oml)@[ gwen from a gas mixture
comprisig) oxygexy geleastadbnd elafi, m/dmgeheéarbon Imyashioigle rand optionally at

RALPEE Qﬂﬂ@ﬂhﬁ&eﬁn{ﬁ? Phtlol & ééfhaﬁdydr |n Wﬂﬂ K\K&\ﬁe is 1 part by

er el 10 O Int

Koluing ol cpaioen [t logst 5 B8 KplLe. A I Okgen: 14, he;volyme ratio of
payges tofhydmiganenust bhysinallge thani areaquat toe0.2oil.eirtike hydrogerf oxygen
Faﬁbgs%grefaﬁér '%H &%ﬁa%&# ABEordivBly! Siarﬁ;hé@g ahd 28RV 2004/033598

R0 Sslos opb SHoE CaN P AgT Yo" Os; LErg i B GPoshte a moler

hyiyag@B 39gen raticpfiHo ged gamples d 4 madH2disalose gas| siieams having
an vgggen Mmydfearaticbi @0082, 0.e 08 dfblari hy@rogen "@k@den ratio of 192. The

gee@agsg s BEXFRCHAS (1 B RSt AR 3 RSB EPind BBl Zone un-

der @"9(5'923 syffigientfo pxidize %Wb@ é’ﬁ“‘on&iyyefwdn'%ﬁqn@f@fat least a por-
id2of thé eamnbn cesnXidewithae sigaificard iy driogetdtion @h thenatidast ene olefin.
% fata ea t%@rh tiseila '|Ba§ dn%aﬁnhia?@elé%ﬁ ftdin %‘e’ gfb‘agddofnh@ﬂ%g of the

r
A ﬁr @065 obihserippisiable of e Qe the metal or oxide
abthexindta) beingrsupporéd)nin fancexide Isyppary enartideshthaf whieee tte catalyst

b&ﬁﬁﬁse@r& I@és@fohﬂ métBeorCa¥idd B et BRI ﬂ‘n%S”IOQﬁ ghﬁ@séu ?Bﬁed on an
netal sel h %rlortn &Bou%) on3|ﬁ§ %f t,; 8&' talvst
g¥ 8%6”8?1 PR ?aﬁs(s)u PreRe! e( aPL WBPrS Hig catalys
ePraprises At Iqasbormemata oF omle gemet@l @frtae r‘réthagromuth@omde support is a
B4R The G a8 Mit0rePsub R cidRP @id propes3Vaf §eC 2004033688 &1 hfectypically

ngt%fﬁlex S¢oorrﬁn %‘Pf%rﬁ ‘;bgfci%( & !)fe @%troég?gor{? gﬁh}[]&}gﬁgﬁgtﬂg oquarafflnlc feed-
siophpanversiop fanathane t8I ‘%‘if"é‘cﬁﬂ@r auedhermal gragkipg i ihydgpcarbons.
Thaproosbss ef WD20041033598 Ad dspartiadaryeduithbla$or gasemirtited comprising

%mcﬁﬂe%r flanBldto 8hd Fn'&ft‘xd éb ;Qére \;b‘ﬁ.lrﬁé( b%ﬁn SARRRtdgeously,

pottadsss W Dearasashs erﬁ\a@%ﬁ%degg Ba ok i g mixtures

tordainingdawn levels ki oxygen sghlias 00 mps) odlelsy df ogygent o especially
ﬁf)mpg”dsa%fx'td?é§ hE\ﬁlﬁ?i aslbﬁ%ncérﬁféti@h of %&y%in asd EW cérﬂ:entratlon of

E¥‘§’8%%’% B o By B BRisa L, “hMe e lodh 10, Pragg areater
han 49=pereant by vekimeodfilydeiorg. Piefarregraatalysts amdlog tptheexamples
8O 20044083598 301 ¢uritaie Platifym \emld Wintsuppértédion silica, the catalyst com-
ARYATLABE0% Yo ok BEoBERIPSa A0 H0H 20RAE A 1

€s 0x enoved from gas m xtures
cont ai ni ng Iow | evel s of oxygen such as 2000 ppm or
Aeazdiaglypthe gpeior ad ndsaibescoratheyorfer amdgmdustrialt proessses such as de-

hgdgg%@% I‘bﬁbd‘e@?’é‘se M WRiEh %ﬁg ‘Jﬁlxﬁj}‘é@S gl::& fﬁlglnéd lbBining oxygen hy-
(P35 QlF 21 g ppalcakaeS B el Faifes vt are; pdRanErigly difierent
f:emdbeugabmlvwream@tamedwfy@n egexidatfanategetiond suah ab gpoxidation of pro-

BESEICH the dtRer Hhde R oP rtedesid edQiI fsis WhiEhAolnot meet the spe-

|9{;1 a%ylrFFﬁl {%ogblgﬂnﬁ lggé%(yrlqe% ﬁﬁ) 853?% V&?erreg/o gtaln d |§ I@ﬁg)ﬁ]datlon reac-

Hons suchiag gppxidaton afropngs i n.
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Accordingly, the prior art describes, on the one hand,
i ndustrial processes such as de hydrogenation

w@racmsmses i n which gas m xtures are obtai ned PCT/EP2006/063325

cont ai ni ng oxygen, hydrogeny olefin and optionally
al kanes in nutual ratios which are fundanentally
different fromthe gas m xtures obtained from

BRR R URBBR SRS el Ra TR UL 901 58 nle P BERT cisacvan-

tage dhatstiring adspration, fae %‘éosé‘{ef f369$ QHQFPP@WWGBF“'X"UTGS is passed
deentyy tanihe dngregasing comoegaation aﬂahse&)edmwgmct:orrsequently, in order to

SR | H58ds8Tidk§aGp ﬁéraﬁ‘ée§ \sBd 38r QE%EWi Le% ive to be con-

] g pesirs S8IRGMT b R D IR sl WRERL S duP reger the
avyel process econemially usdasiFablange of pr opene/ oxygen

m xtures is passed due to to the increa3| ng

ntrtlon f absorbed oxyge ns ent in .
SRR o I, 87 aBisrb Bt st Mafton B B80S H kipopes for producing
ppyiepe |omdet|@quhcﬁregffeh>avre reraovse ot:@rmen (omedash miptrgs directly or
PRSIy obtdifsd Fdra e epdXidation titictich b [@Bpéress achibived) i n
turn render the overall process economically
undesirable, Therefore, it is an object of the present
It/ ferther obischefdbe @éesﬁnb'ﬂlﬂ%’é% tp @Fovﬂﬁeo%l REAcASs for Bmﬁué'ﬁﬁ propyl-
oneé deideé in wiicte heatrinteffaiorn Isvimproyed aspecificoaaion sfagesn gas
m xtures directly or indirectly obtained fromthe

pOX|dt|onre ction of ene is achieved, It
R enelPer Sleticldhe Prhsept BERERavindioR sPechs sotaat B use ina
prdedsstage of pputess fog produping peorylanei axide, in whiclks woreap stage oxy-
& RETREIVRLY leovBR froMeslgadmp@fel fic reaction stages.

t is another object of the present invention to
grow de a specific catalyst for use in a work-up stage

fis stillanothes obeet of fhe arasprignyantipy teprevidriageorkiup siggecin a process

R pfodiiRirit BropyIeve ogas, inSwiaEH aoik-VE kiage axpy@tlisf dffdtively removed
| nveé‘r?ég i urelc,lorﬂ\ﬁlaiﬁb Jx\k%é}ﬂgﬁcp Slropg*?é %Ere‘?r( thtehcﬁséyvgﬁt%gbs of ab-

ion rocess
E?’Bmprﬁﬁe?ﬁﬁfﬁ)?l"%'ﬁg -oxi de, in whi ch vvork up stage
oxygen is effectively removed froma gas mxture

E%‘Bﬂl' atofHer 8% J%Gféf tﬁé‘gre%ﬁ’tﬂﬁ%um% BrioVidk 'éework-ug age in a process
i sa c?lam oces%ﬂare avoj

n
0 e EMoIaBYIERe BT WHCh HBNGHRSBeE UGS Trcteply removed
froma das mixtnelcomprisinggeygen ang pupess by ar spaciiidaltyi adppted catalyst
Y oiigtien Withdespekciicilyl e pleRrdediibn of Rgffogenygen i s

effectively renoved froma gas m xture conprising

oxygen and propene by a specifically adapted catal yst

Itis etdremotner phiachafthe presertdnvention topravide aawrigtistaggmsslescribed
Byslieogitich cart bé alsdluskd farruifebidielyoreruingWxygérefrerm e mixtures com-

Eé’@dg%h %Ebfh%n‘&rél{gggrgltg% ‘benh ddé&gf&'fe}%gn@?o@ g?@:iérngggmerem the dis-
NANAges oh AP SPIRlIGH B(P?ﬁsé@%é\‘ﬁ"ﬂﬁq sing an olefin and
oxygen the olefin being different from propene,

W‘seétﬁl' eﬂ\omé? oBjest ﬁQN?BFaeﬁgﬁﬂn@ntlgPect ORI het ﬂﬁgg?étlcﬂ{ &spects of a

avoi d cﬁ I's stil er o the present
PWPEH?FB??" %'Or'ﬁm%% heat integrati on aspects of a

propene epoxi dation process.

It is still another object of the present invention to provide a work-up stage in a process
for producing propylene oxide where methanol is used as solvent or part of a solvent
mixture, wherein methanol is separated in the work-up stage having a degree of purity
which allows for direct recycling into the process.
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It is still another object of the present invention to
provi de a work-up stage in a process for producing

w@rappbwpe oxi de where methanol is used as sol PETVEPING/063325

part of a solvent m xture, &herein nethanol is
separated in the work-up stage having a degree of
purity which allows for direct recycling into the

Rré)&ﬁltsﬁgwe{ oﬁlggtt 6f|tiae Eﬁgbnteihv&%ﬁ ?& Br%(ndb I%ew@r'k‘i@)esrt]égef in a process

PERFLICING REPRYIBNEHEdQWhere m@r@ ip uspR AR S@ﬁ"@s’@ﬂte&%‘ Whe’e'n un-

sdagteldi properat is rseparatedhiatiee wotkau e siage thaping pedegréesof purity which al-
age having a degree of
E’ﬁ&?%‘i %%t t:e%ygfﬂﬁ '%{ngﬁ%‘%fre %grect recycling into the
process. is yet another object of the present
Itrwysettanother objecioofi thie peespnbioesrtion do provistéue progess for producing pro-
BMER@%X%' iACwhith V4HsC Rixiides Maling 89 ﬁléN'éﬂﬂothé&ﬁeﬁtPatlon are
‘5‘2‘?{{1 concentration are avoi déd. Summary of
ion Therefore, the present invention prOV|des a

process for produci ng propyl ene oxide conprising (1)
reacting propene with hydrogen peroxide in the

EL%SarQSftﬂg wﬁle‘r‘if%rﬁl yst to give a mxture (Qd)

coNprIrstng propyrene oxide, unreacted propene, and
oxygen; (11) separating propylene oxide fromm xture

Q’Eér)efdr@, thevgreseriti intantion (fEbvidesc anrocessnfyr proaqueing progylene oxide
f ? (III) reduci ng the oxygen conprised in mxture
the

| east part ction with hydrogen i .
B2 @erpa%ped\epwa' b hfpder beto & i, asoniR or Srgyelto give a
one migloree(Ghpcernprisitgepropylers oxitie: unresstat properenand nxygesp

Ao \KedSatiAg Rﬂﬁl%‘hé dxitde REAAHKIURG (B)ABYIVRNE nXURE(GII) comprising
conprl sin rf)e(xreactl ng propene wi th hydrogen perOX| de

|nt‘“%p 9%t a catalyst to |veamxture§)
ﬁtbhgedwmtmfowmgnp@seganvmm/e g@“)patd@@at @adially py geaction with
of frfyemgantuﬁ tife Wresetic®fof UntgtalybieBorRp®Sn 4id &f RE®Bt one noble
0. O],H/é %of propane, and of from0.02 to 0.5

o% oxyge (I'l) separating propyl ene oxide from
m xture (4d) to give a mxture (A1), optionally after
Rherefurerthe greatet intertion alsompovidesna) price$s fonpiutiag ebopylene oxide
%m rO@, propene, of from5 to 10 wt . - % of propane,

rom3 to % of o

each c

05" Fractitg Bonmas g Rtaged nerctdl B tpesPrasence pf 3 catahst fo give a

r eduoiixigret (&) comprisingcofifpm 8dd 13rwindx oUprepylGhe pxide, of from 2 to 7

| eastyt PRIdF Uﬁ*éa&teﬁ)bré;%i‘\ét &GForoIoN B Y ANtQULHT (Sirébénﬁeand of from 0.02

presgng]%v@ o catad,ﬁ]st conprising from0.01 to O.

2 AR 0.01 to 0.25 wt.-%of Pt _
§Uppseparatinghpropyrae QKidei fram mlﬁérec@lhthgwefajmwtufer(Gll), optionally
havi afleain altémhddidte tstdges @0inpnsing fof roin 8% 1@ 9020 of Plopene, of
W - ?/ﬁ)ﬁpgltoa'ib th‘%lolf BPOpane, and of from 3 to 5 wt.-% of oxygen, in each case

based on the total weight of the mixture (Gll);

(1) reducing the oxygen comprised in mixture (Gll) at least partially by reaction with
hydrogen in the presence of a catalyst comprising from 0.01 to 0.25 wt.-% of Sn
and from 0.01 to 0.25 wt.-% of Pt supported on alpha-alumina, the catalyst fur-
ther having an alkali metal content of not more than 0.001 wt.-% and an alkaline
earth metal content of not more than 0.001 wt.-%, in each case based on the to-
tal weight of the alpha-alumina present in the catalyst, the alpha-alumina having
a BET surface determined according to DIN 66131 in the range of from 7 to 11
m?/g and the weight ratio of Pt to Sn being in the range of from 1:2 to 1:0.5, mix-
ture (Glll) having a preferred oxygen content of 150 ppm at most;
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earth nmetal content of not nore than 0.001 wt.-% in
each case based on the to tal weight of the

wak@has@bam na present in the catalyst, the  PCI/EP2006/063325

al pha-al um na having a BET Burface determ ned
according to DIN 66131 in the range of from7 to 11
n2/ g and the weight ratio of Pt to Sn being in the

L@g?gegéra{u%ﬁe? ée@e Fr8 t en?(tu?? (%Ig récléftﬁgt(f%t% gl IP%X&{/EEQin?roducing the

sepaﬁﬂ??’ﬁ@d;ﬂ’ elﬁfé'ﬁ’e hﬁY'B%anﬁ”ﬁfelfleé ‘{"@GGPFI Yorl‘t@%tlﬂfﬁon@)’f‘ @b fost, into
(rrryn,and re-introduci ng the separated propene, having

f t;
g E:ej;ﬁﬁr; @ @Vé&?ﬁ @a@{;ﬁn R'p uctrrﬁgma?tgal@gﬁ%raturﬁ iR the range of
: bCandeat peirassurin the fangeral 98 & o T havaaee wherein in
a8) tiEChyainagestt is adged msar amounttshdhatdhe enoer réticooh Hydragen 29 oxygen
RaA theXBAgeBeRGh 0 3:-Nid 4 51) . the hydrogen is added in an
amount so that the nolar ratio of hydrogen to oxygen
isin the range of from0.3:1 to 3.5:1. Detailed
description of the invention According to the present
DewABd bestripBlorPbIAR€ ffvehtdn produci ng propyl ene oxide is
provided conprising (1) reacting propene wth hydrogen
peroxide in the presence of a catalyst to give a
firsarding tq ﬂ;e)pre%ﬁvb iventiay, B PKREES fas PEBGUGHE‘Q PLI?ﬂYéQi@tQé‘dPe is provided
porapsiy and oxygen; (I1) separating propyl ene oxide
é Omré'ﬂcﬁﬁ g@ﬁe)m ttn%yQP nape%)?f&éanechégrés)enEé’Bpé Icatd\&t to give a

opene a Crrr) red
C omp LG (G AR GinG RreRvi§necaides Hateapad Prorang. eyt oxvgen;
(IBac separating brohylene)gmde ifromt ixtared&dntoegived a amixtaten(§lk)tcomprising
conpbyo?jengaﬁao%nat | east one nobI e netal. Stage (1)

d f th f th
(e k6o e SE dorterBan i GrBiCH) ol el PR E B feecton with
in thwdrpgerserht*@ @fesan%ofaawgtalysmempwgcﬁt anrch at least one noble

reacimetdl. i s preferably carried out in at |east one
sol vent. Exanples of preferred solvents are, inter

alia, - water, alcohols, preferably | ower alcohols,
nore preferably al cohols having | ess than 6 carbon
Stagegl) for exanpl e nmet hanol, ethanol, propanols,

but anol s and pentanols, diols or polyols preferably

éhos |88%|spagﬂ(§ro?tte2$rggﬁwa{ %Ilpéq?en ng&rgwgt Er%rpene IS rréacted with
hydrogereperoxiderist thepessepceret nocatalysthanol , esters such as
nmet hyl acetate or butyrol actone, arri des such as

ib%g?%)x l ag@{:\ ?%z];&tlgﬁhseprep?ably c&i&d 8l |n St least one solvent. Examples of

preferre solvents are, inter alia,

- water,

- alcohols, preferably lower alcohols, more preferably alcohols having less than
6 carbon atoms, for example methanol, ethanol, propanols, butanols and pen-
tanols,

- diols or polyols, preferably those having less than 6 carbon atoms,

- ethers such as diethyl ether, tetrahydrofuran, dioxane, 1,2-diethoxymethane,
2-methoxyethanol,

- esters such as methyl acetate or butyrolactone,

- amides such as dimethylformamide, dimethylacetamide, N-methylpyrrolidone,

- ketones such as acetone,

- nitriles such as acetonitrile,

- and mixtures of two or more of the abovementioned compounds.
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ket ones such as acetone, - nitriles such as
acetonitrile, and m xtures of two or nore of the

w@baxenmsps i oned conmpounds. | f the epoxidation rPEr/EPDNG063325

is carried out in a solvent8m xture conprising water
wherein the water may be introduced as such and/ or

via, e.g., an aqueous hydroperoxide solution such as

an aqueous hydrogen peroxi de sol ution, preferred

m xtures conprise nethanol and water or ethanol and
{idheppeyidatien regrdien iseafER® PUtHA @ SRAYest migdune) cemprisingfwater wherein
thet Wwateo! mam teviatreducbdi avy sehpand/at via, @gf anraieold hgdroperoxide

Q§|Glfl(ﬁ’{ s érh‘é l%lug%?& ngﬁ&)gfo%o%ss%ﬁﬁbhaﬂ)rleyen%ﬂgﬁ&ﬁés comprise

QAR o rmo weler egm@aﬂ‘a ardovaler grtethanslcotFendl AR Welk. & mixure of
methanpl pne ivatexejing espewially miréferrath dMoret preferathly sthei sotvent mixture

gﬁ&tlﬂfﬁé&{s%@ ¥f PefaRbI &Hd WateP %éc%?dlﬁ?td)f)théﬁbﬁbo&%nts solvent

RERER colpPrFe anaast g i b Al et ado SR v water, s
gbdueymore neeferahlytassentially @@mmﬁj@g@tﬂwater @ne acetppitrie. t hr ee
stages, nore preferably in one or two stages and

%ﬁ@ ?ecd ?J)A Xc&rcﬁggfoa@ c¥anI tﬂa #d’?@uét‘é?gr?gne UJSftﬁF %ro(? mérg%tages Pref-

Reabby fNocgaclion,s COW%F%# i oA, fwoyor tbﬁeS;?éﬁg@Sq Foreoplefegaply in one or

twd stappyecirapespepielypprietieabiy it the stagesence of a catal yst
to give a mxture (d) conprising propyl ene oxide,

e ropene, and oxygen, preferably jn the )
S RerEie dhe, PresBi i esTion AROE ClES 1B e Py RCri e ghoye, wherein
Bs(1)s ptopene js reacteduwith dyditogen petoxigiesn the prieseriae of amatalyst o give a
ﬁﬂt&re"&@'l)%ngﬂ%b P65y IdheUXdeS DRreltcd %rodé’r\é easd &@/gen preferably in

&g&?renerg: o In&‘%ﬁ%’g)z Q‘E@E %&ﬁ(%t ?n%/wg?edrgﬁl'xt?xpeaas %olvent |nntwo reaction
steges 0 ebtainea mitene (Gikwhick cpmprisesdprapylers oxide, wireacted propene,

aad ¥Rytlenprsferabl g additichally afe@idnol atbwatepn al so rel ates
to a process as described above, wherein in (1),

opene is reacted with hydrogen peroxide in the
B}%sgrﬁf@tqﬂtnlg Qfaqfh?%?nl?'l?/\@?teénﬁdwﬁ)d? yeed @gyspivent or solvent mix-
tupethe presgnitinogniibe asoaeiatks, to wprecessad desofistegboredwherein in (1),

Pbﬁ?ﬁé‘ is fRLEEE r\/\ﬁtkﬂlt rpdfdbewrcﬂ&cfesiﬂrlﬁg g@seﬁ&@fnpé‘ bét%ly%teto ive a mix-

LD i Beng b b rEidad borcs S, By n o

prespndesefsagetanityilecansl/ana degtonitriledaatee anixturepas eglvenidin two reaction

SRYEE D ol £ Fribkling (@ﬁWﬁlhﬁ"&@H Ms&cﬁbﬁﬂér}ié bi(léed,é\ﬂﬁeacted propene,
eferre

sﬂ%swgﬁenwe*ﬁrﬂﬂ%ﬁwﬁ%s%%@é%gneiwﬁfsf| Ses in (1) at

| east one such as one, two, three or nore, preferably
ABeoraing ta\a stilsfurther prefefredrepiidaméntythe MvehtNeerabsisadotnprises in (1)

§fl@§§ta&n'e%gxcﬁ tag%%ebﬁlh\qﬂﬁge toY‘ﬂ'[ %gﬁgﬂ%& oﬁeengtWOOQtlll more prefera-

s conp
P'V)Onﬁt'"tﬁ%%&@at? ﬁﬁquéﬁ'quﬁtﬁ%b%té’&% H’&%S‘éﬁseg't'% é%aCE'Pﬁ‘ SiaSeS
(iii): (i) reaction of propene wi t h hydrogen peroxide
TRer@fofE ReThudnile p‘F §'c% 9\ H)’g?lé%spfﬂedl%llowmg sequence of

unr ea ropene, pre I y additionally

F@?ﬂ%ﬁbtp(zﬁﬁd wa ter;

() reaction of propene with hydrogen peroxide to give a mixture comprising pro-
pylene oxide, unreacted propene, and preferably additionally methanol and wa-
ter;

(ii) separation of the unreacted propene from the mixture resulting from stage (i),
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(ii) separation of the unreacted propene fromthe
m xture resulting fromstage (i), (iii) reaction of the

w@rapemsIshi ch has been separated off in stagepCT/EP2006/063325

wi th hydrogen peroxide. Therefore, stage (1) of the
i nventive process can conprise, in addition to stages
(1) and (iii), at least one further reaction stage
d, t
B BBl b8 BrdrinZ ARt bben oparBESl o RG1gR (e hycrogen
the pPefOXSl8- st age (1) consists of these three stages
(i), (i), and (iii). As to stages (i) and (iii),
tl'h@r’éﬁ)ré‘rs@adg@ I)SCRGEI% anEntfv%SHrSéJsg é:%ﬂ%oﬁh?)rlgé’ i QYitidieto ?tages (i) and

ctlo out Accor
0 euleey O&atfur@tfé SRt stags AR, b Adtiiba b stgk (5 Bk kantane further
separatlcmestage: dyecondingue anpreterred enbadimentniheysocesd staged|) consists
bﬂﬂ@@fh?@étbyestﬂe(uﬂgnd (ihe other reaction stage in
bat ch node or in sem -continuous node or in continuous
node. According to an even nore preferred enbodi nment,
Batnsiages {i) and glt)atgtése re)noasrecific restriclioas eate hew thrireaction is car-
geédbithuous node. The epoxi dation reaction in stages
(i) and (iii) is preferably carried out |n t he
presence of at |east one zeolite cataly Zeolites
éF%O’d'&S'Yq & igprswible tor GAsty04tions %Fhﬂﬁ%@%‘?ﬂsl Sé%ﬂe@s'"ﬁ’atﬂhrfﬁwe or in
s¢rdiecontinadusnmete andn cmgﬂmxmsunbdnf end dndbpeadérdiynthegof, the other

Fﬂagﬁcg’rpgt'éﬁﬁ ifBAeh nidde diRfse -eg’rttrhlu&ﬁ"@htoﬁé otrg‘?Eorﬂ*ﬁg s mode. Ac-

e networ SucC S IS
SOBOIREIAPSR Bt BretRtred %mmqe\ma%%pu o %tagtﬁd filgnd (i) are

caryigé nutdn icdgtirsioug\modeer vi ew of the known structures
may be found, for exanple, in W M Meier,

SZ S BBoo Ton 3374 35088 1 A P B EBlY & ef? s HeSpresence

al leastsonenzagitec eatalysta Zaslites ard, asps &oewn, enyetalline ghunginosilicates
Ravihg 6fdefdtechainfél\Gndi dagk REustutdsembeoh&iding MidrépdréPhieB @re pref-

Q%bf)} %rﬁé"epmaﬂsabzw (5 y)nln?r'rﬂ?ﬂeﬁ/?orﬁ QQMEh z-gaﬁt%g % Jg}:&é‘w%\' SiO,4 and

hos

étq4t}§t’%heé”%whtchér?\/lq'nqdy‘ﬁ%s CI Oﬁ&eé‘l tt5| Se oygrview of the known
pir@gtares moayt be fowarde fatesanmpbedn WoM. ddeiem|De,H i. OI&dh An@ Ch. Baer-

IbthESSnraé o@keﬁﬁ’ @trﬂ&ére%%eé Eseeféﬁféth £GiaER, Hrhdt&RBmPITH 1.

titanium such materials can further con”prlse
addi ti onal el ements such as alum num zirconium tin,
Zedites inokkich po miunkislim igatdsentnandyierwhkeh pant obthedSi(I¥) in the silicate

iRk lis %@é&éﬁf’o tharflurﬁ%rs"l"i@—v ar8 a‘éﬁﬁ«nﬁ%' 'I'Ft@sect%ﬁhbhsie%htes in par-
BRGNS Gl %ﬁWS%L¥YUCtheé1f%% O] RbE; srlngs i & preparing

thes) arecdesgribethfer axample, én EPA3t! 983 HdeadPUMF05 978 A1. Apart from
giliconoand titanicihy, @0th! Makerial edii fuither cempriset addrtioptl &lements such as

IRhfin nl?eﬁl?c%nlum hﬁn ”PAr\achbgﬁ' RICQ& &Ebﬁ Etrﬁ Hﬁ'rﬁglqﬁfﬁr boron Pr small

vana

§'i“PP'&t§r9 WA t"atHP aﬁ?lgﬂ GRS Garhieh tANeaRTEIeRTblY, PreriepamRrated by
thecdrocesstuf dire invertiod/ part or alboliive ititangenef tiel zeclite dahéhave been re-

hRBEE bl r\%‘ﬁ‘agluﬁtl z?rc&rﬂurq lzhroil'mudert RSbiLm 5@9'&1&?& of Bwo_or more

articul ar 0Se stal .structure o he M-I
o himolad 58 o Vol Spibeiil. it o o1 mobium
me@erauneqf sitioon amdditgiien and/on@a0diigszng/or zirconium and/or chromium
and/or niobium is generally in the range from 0.01:1 to 0.1:1.

Titanium zeolites, in particular those having a crystal structure of the MFI type, and
possible ways of preparing them are described, for example, in WO 98/55228,
EP 0 311983 A2, EP 0 405 978 A1, EP 0 200 260 A2.
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EP O 3 11 983 A2, EP 0 405 978 A 1, EP 0 200 260 A2. 1t
is known that titanium zeolites having the M

wateaobaspe can be identified via a par ticul ar PKF/ER3006/063325

diffraction pattern and alg96 via a lattice vibration

band in the infrared (IR region at about 960 cm 1 and

thus differ fromalkali netal titanates or crystalline

and anor phous Ti Q2 phases. Specific nention nmay be

made of titanium, giermanl um, tellurium, vanadium,

HAs bnown, Hhat tikgnissn Gae ites, havingh therME bstrugtyre ﬁéni@dp?@tlﬂf@d via a par-

tieulam-ray ¢iffraiction patterolant alsst vial @t lattiee vibratiparbiand un ée infrared (IR)
e

eg;ﬁlﬁﬁat"%&ﬁ gt%gr%gg ﬁ’c@\{/ﬂug(’bg%%grﬁlé ¥§é@ I\ﬁh&ﬁﬁgg’ﬁ E@Eia}{me and

approhgug Cgeﬁ@a S®ER, AFS, AFT, AFX, AFY, AHT, ANA, APC,

APD, AST, ASV, ATN, ATO, ATS, ATT, ATV, AV\D, AWN BCT,

BpéeifihentidH %ay%na&? o ti@%m-%m%-, feiiurkE Ivangiiﬁm-, chro-

-, iunt, zircarivm- ini “EFGOI a a sil lite cture, in
iBYy-cryskllograghicaliyto the:structures

pRRCuI R Be (R WIRR CaGeR 258aped

ABW, AGR AEMAEL) BEN, AET, AE)QJ,AHJE%FN,LAEO AE& AE@)\/AFLWFX AFY,
ART, ANANARG\R\PDAERSTMEBY, MEN, ATER, ATER\TTVFATV, MOS0, MOMV, BCT,
B@ BE’@OBIPMB@G NI, BRE, cth‘;AM@bd\lﬁlﬁl o8, c&BESHA, CHI, CLO,

S e g G

B, V8l JBREFKFISEAU, BEY. LfﬁEFLOSrH@VﬂCM FSCLTNEMARAVIAZ, MEL,
MEL, MBS, MER,LMFIVEES, WFON, MOR, MERY, MTVEE| MTMBEMTT YMEW MWW, NAB,
K, N@E@ fNow N@P@e@BW r@lﬂt uses oéotPWROPAUDPﬂu PBONPRHO, RON,
x SAV s SBT,
RENNA gegnge@ LR, SR SR oy s g, sov
EﬁﬁcHE{A AL U©Zr US §TLnVE RSV MUbé@VoNVEIhWENN/éJﬁ iathON,
and alsermixed atructores aittao roir mgpre @b lthd alsowsimenkiomedy sthectures. Further-
HoRe, It@é]u’?lgm %gtraHl}%ZfeJ\t;’é‘é' Hégunb*\ﬁe 1?&44;%3‘32; 2n4t25i*\14|\} 1; ﬁ%JTD 1, CIT-1 or
BILH SriiCie P& ot CARGAVATLS Tos e 10 308 Prason gl e veptn. Further
t@hiugt-cantaioing zealntea/mmtmambe mgntiaped\Vaie/ these haweg:l the ZSM-48 or
ZEMUES sFRuge, an MW struc ture. Further preference is
gi ven specifically to the Ti-containing zeol |te
catal ysts which are generally referred to as "TS- 1"
Fargthgpurppses of therfesant inventione graferegce isugiven to usingnt zeolites hav-
mgréﬁ MFrstﬁJctUr@ dnSMBD kbR, wh MFIMELamB@a strl€turevsiiah MWW struc-

aﬁ%%ﬁﬁre?é ?ﬁc?er %@ﬁ/%n s?e&hc\f/a?lp t<5 %euﬁ'cﬁgtaflrﬁﬁq\mte catalysts which

§EerQRﬂe[ﬁ lly refefred do. a8 1}%‘[1 < "Tgszp,e@ Al 1apd s Brzeglites hgeing a frame-
wotlkastruotareeisorndmphoae alith Heta-aedlites t Véry pantioalaprpzéferexict is given to

hé]ﬁ%&ééli’{’é‘béwg% oF Jchteerf ‘I“s?rgé‘tﬁFeSarqu & rMINA s%ct't\frg/\é as

strUcture enpl oyed as po as granul e

m cr ospheres, as shaped bodi es havi ng, for exanpl e,

The catalypts, e$pqgially eteferablythentitanim zdoditel catalgstaiasd still more prefera-
BhAE %fanﬂﬁﬁ' zé&lté @éﬁa@stsolﬁaﬁfg ?S’( bH Wﬂﬁstﬁj&f}e a&an be employed as
ext rudat es V|n grb% oﬁ frorplto
ngd%rag ?%Lf s a% |c(5?sq?1%e%p fs shape dies "having, for example, the
shape of pellets cylinders, wheels stars, spheres and so forth, or as extrudates such
as extrudates having, for example, a length of from 1 to 10, more preferably of from 1
to 7 and still more preferably of from 1 to 5 mm, and a diameter of from 0.1 to 5, more
preferably of from 0.2 to 4 and especially preferably of from 0,5 to 2 mm. In order to
increase the bulk density of the extrudates, it is preferred to cut the extrudates with a
stream essentially consisting of an inert gas.
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to 7 and still nore preferably of from1l to 5 mm and
a dianeter of fromO0.1 to 5 nore preferably of from

w@2@7te03de and especially preferably of from 0, BCT/®PR06/063325

mm In order to increase the bulk density of the
extrudates, it is preferred to cut the extrudates wth

a streamessentially consisting of an inert gas.Iln the
speci fic case where a TS1 catalyst is enployed in (1),

met hanol or a nethanol/ water mxture is used as
Ypthgetnecilig cage whare &qTab satalyst is emploype i (l).cmethapol or a metha-
nblewateramikiurd/idifsed aslspivent, as degdribgeédbove. (1), net hanol

or a nethanol/ water m xture can be used as sol vent,

de cr bed above. r ef er abl II
foine Spratierans yhere a Ui paabss shipdied s aiinanol or a metha.
oplfwalerambjuracanibetused asi sdiveat, dsedescribetcaldviee Mosel ptedériably, a ni-

&M, @i tmord Cdﬂefél%blyea&tonlfﬁ%t @ruseﬁ’tb%tsoWe‘ﬁf Q{Opﬁgﬂadceé rhixture with at
i s u

&FE?“%%W&W@P'&%W@@?S ?%rwgkgén'pl e m crospher es

formed according to EP 0 200 260 A2, and then form ng
Mastl preferabig PA ETSSS of Ti-RIN\E chtaPstis dnitsiseaswhibh 68 @raddkyd by first

f‘dmn‘édg c?(%pﬁ%regeﬁ)? &Qﬁwﬁleaﬁ%\‘@sgg s fSﬁxﬁéh V\%oo‘irﬂﬁ@ %o EP, 3,200 260

pévinet they f%F’HtQ Brigresniees tq IQH\E?@’USH?(P&F’ gdieg o e@gably ethUdateS
as desxsipbéabove. ext rudat es, granul es, pellets, and the
like, it is possible to use at | east one additional
I nde /or_at | east ope past in ent and/or at _
erErcN el BTGt Ry eREETeteRs Broardngdo Hgichgatalyst powder is
pm:aisgﬁxlttmgwet s$hapeg drdidatsiucnas encrospheres, exinedgies; geanules, pellets,

hﬁk’{ ﬂilétllke Nit jsl &sb@lqu%%é lak %akporﬁauédoﬁtwnﬁl tﬂﬁ&ﬁrrafh@lior*ah %ast one past-
cat a as_.su

he ca
EiefEpnaidy aBF a8 afé simiBadsit, 6 (S BeFGRRCSAGs! in the ep-
pxidation reaction\gh therprgieem inveptior it 'S/\PQS‘-F'mﬁ/'@r%@éHy péﬁt@?t the catalyst.
0 eddentheaditalpdt aé luf@e@ébf&:ppa?(‘@i t&ayst, @ncartiér cdnaBe prefesably used
[ I [ s o
%h(aré In%rtileeg c?ﬁ cﬁ)r ’ré(ar?g g{tﬁ Bsﬁirpgglﬂa {e{i}xi?jﬁ (ﬁl i, gﬂg é)lc?fln oxide.

node. In the |nventive process, it is possible to use

The reationoin stagée(ipand (iifpae meferabhyc tantied ioat 8t agppengion mode or

Rh-tdd mbdewsi référab? DBt Embe.carry out one of

the reaction st ges Inh an 1so thermal or adiabatic
reactor and the other reaction stage, independently
trhibe dofentiven processs dtis posmible to usel thebsanie or differeot typa$h ef reactors in

5@p é@ (iy @@d?(ugr Ths itys posditile Ed“bérr}f St RAe lof ﬂfé"ifébbtﬁﬁﬁsté‘ges in an iso-

ﬁ‘gﬁrﬁa'&fe et restS BEE ofter Factibl Stack PSRt hgreot, in an
tsp&\ean@lcpruadlq@ah@rqa@tor bhe termmireactorgas yged in Akis sespect comprises a
gingleatacted, al c286dde oRtat &€ tWwadserially Comtdctat] ledictomy)at RAst two reac-

ﬁ)'?g wm%ﬁ ra?é R%@rlateldgﬁlﬁgr%ilgp of §ﬂ'ﬁﬁtﬂu r8?§8§rvﬂ’ie‘?§\n laf eaat two reac-

f§ agsr sarighy ﬁ?‘&%%@“qg woerstn %Heﬁ‘% tvzé%qucws 8& °F?9r'iat§9 in parallel. Ac-
terding tb aprefeaed embodinenh stage (Ot thet present ipentior islcarridcbut in at

%@&ﬁ/o(rbéét%rs%hlém&e%%ﬁa??ﬁ inl SRR, 10 s'ta°ggc‘(ﬁ|') bf @Q (?Pégen{ fhvention

reacto\r ‘ﬁ the reactors descri
BTE %‘gﬂb%?'gpeyfe? @-reactors according to the pre

ferred enbodi ment, can be operated in downflow or in
EREN @MVt RIaior® AeS®BBd above, especially the reactors according to the pre-

ferred embodiment, can be operated in downflow or in upflow operation mode.

In case the reactors are operated in downflow mode, it is preferred to use fixed-bed
reactors which are preferably tubular, multi-tubular or multi-plate reactors, most pref-
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In case the reactors are operated in downfl ow node, it
is preferred to use fixed-bed reactors which are

w@e@hoombé y tubular, multi-tubular or nmulti-pl P EEP2006/063325

reactors, nost preferably aquipped with at |east one
cooling jacket. In this case, the epoxidation reaction
is carried out at a tenperature of from30 to 80 C,

B30 0 RO B bfd B 8508 3 St actor
Bogiathowtel iatemperatue of diom A9t 8 K6t and thedempegaiure profile in the
factonsl ist iaintainadatna legalipser thtitithe tempérfature af teysdolibg thedium in the

é&’olﬂ§-jaék8tsﬁ§?ﬁe9§t ﬂﬁ@%ﬁo?}\:/e ‘Prﬁh%rﬁ&mé}na%rﬁg}l?&inf tﬁé‘%&t%(r?ét bed is 60

| 0SSl e_to chose reacti on .c A ns su ]
o IndiAB8 L GBI PESelivn of egararss f4m doripa s vhoss the reaction
eonglitions suich sisaemipataturat presslire, feediratehand tdiative eaoounts) of starting

ity $RA 1AL thb Redctidh 8 b&rriBA BBE in ﬁ%fn@le%rﬂs?éﬁf&é’ piefer@bly in a
S

sinale liquid phase r,in a nultiphase

SipAlR auc hesp i 18 2 nyfienass G sardiistio. T exgplp, 2 or 3 phases.

Asimthesiawnfiew gpprationrogde, if is especiallyqueigrmed tperriduct tbe epexidation

FRIBBOICIn 4 MailtipRasd fatiic mixeas toMPrising a liguidtdqabagehydrogen perox-
i C i s u g

GEIEY e SRR 4 10 B g FRerany o

BfOpane EcthPldsen ri ch phase, preferably a propene rich

phase. In case the reactors are operated in upflow

mtJI e tggé ré%to?é Efeec?;éér?gtg (ﬂ% gﬁf?os\{\fe %?Q,‘i?ﬁé}r&@@%& B{ ?(see di{_i giat%d reac-
fass ot il Jurther Bisdorrad ams 2153t Buo MisiEbecteapigrs rpiage () and at
kasigeng ieactor inAstage (liinHceardiag ¢ @l dtill furtheh embedipwait, itee af least two

RS usRFiR tstdgei) PRSIy cé'ﬁ%é:té:d'briigr@;ﬂed in)pafdIR], more preferably

serially co ne ted Q49 er at ed i H elt, holP ¢ q
BrerpiEe v poraliel Paneralt. i s tochspary o el A st onéior The reactors use
iesteass @) gndiar (il with aoolingarmearsguchiasteheoqling iacketsn gedey to remove
hnleastagtidlly) the méaprestiting Jrom tdacior® @otﬁen@sﬁa?mé réattdr. Especially
| r .
AL RS PRl 8k ol Yo ) PR e B bl par-
lebaeqd 6an beope@ted allerpgtaly cinfgse theyteacioss arerqperated it wpfiow mode,
threetwenqyl mypredreactoss agrnecied intpatdllehire staga i cire garticulpey referably
e REGoFRAMAGLREfAERES Bl hﬁptﬂ@%@ ﬁeacﬂo??icrﬁét% br'éﬁerab|¥ multi-tube
reactors are Q rat?d nsglg(l Odt e, {Qetvvo_or m)elt'td ;
FRaGiATS, B ESRABEINe Arefetalii SiP|-and tube fesglory ppmariging @ multitude o
hes isuch as frgmirtef20r090| prefanatly frepctOotosi0 GPOI more prigferably from 100
f(ﬁ‘@@l?d?:nﬁobr@ rprrgl’gta%bl'oyr fgbrgaﬁ)obgégﬁgigbsalndrﬁﬁrrgdé&r@‘;;ﬁéfébéwy from 3000 to
G, ot Fo rRERpES BT TP Efordnd ST B fscypn. s possive
farigbleastiene efdhe reggtors eennegtedd parsflelite baakentqus of aperatipn for the
ﬂé%pf@&ﬂre reactdnpstage aadltve tatalyst preseat iBGAR, rea‘léthto be regenerated,
G RE IR $nd ol Qb RO R TG ol e stringptrl o
slartinoyeqteliala i 9veFy stage dwing the crenge cklerGoptinuqus pracess.
possible for at |east one of the reactors connected in
e ok B EATERF chting e J0RABh A 3 DR monfoned reactors
PRTEPecbtS GPOiTG BEketSgBfe dece Sara Eerietiasy Eapaciallypreferred
atea@itsoalcahalayliguisesatty anweterablich asrivereraten, brackishtwater and/or sea
whetrt Whigh B8h & ledth @fésé,tfaf bxdriplEBbfcrably bbNakMERYMSE AGS and/or
[ i.nu . . .
G et HEa PR BS0f CotPalaph R BBaERE o (8 pgniion and the
pIsoes akihe) ipyrniiop @se used apduafliRsanyvnacasasy sHitaple removal of sus-
petdertt matdridbbg fikFation CarkPeiC sédimentatidr, i 158 uees directly without further
{':réé’tﬁfe'nf‘lfdrycoerilﬁ fHe r%gctors. Secondary cooling water which is preferably con-
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are oils, alcohols, liquid salts or water, such as
river water, bracki sh water and/or sea water, which

wa@ac7iomseach case, for exanple, preferably be pekeP2006/063325

froma river and/or |ake and/or sea close to the
chem cal plant in which the reactor of the invention
and the process of the invention are used and, after

Wpﬁgﬁtﬁﬁfdg‘&%sé&é IR llsepéd'ﬁéUPé/rBJ l{S%Ful ?OV%BSI[@SJSJ %B%teg r'tlﬁé secondary

on°and
gpaling watgris Bﬁ'&qfa'{Yr%Séﬁh*ﬁ'\‘V deigpized or ﬂ?fg'“?f?é‘sﬁxé\é{éieb?%w ich at least
Gee anttfauling@gehi res prafeeablybeenhadded pMefecpraferably, dinis sgehdary cool-

%g;%é{gr arﬁlﬁgigeﬂe%ﬁ Ilﬂgé géa%t&z;f fith& H‘Iv@r\ﬂd’n Hﬁ‘c?foll e)té?ﬁple a cooling
fouae, B dIondaas fikewips gvan 1o Messapbnian cholar i toLinglpeexample,

tauni¢rcedlediin atdeast ooe coameichizant regit exehangeértsy, forekemals), yiver wa-

Re SttadistefateMandlorscdiw4@p! y. this secondary cool ing
water circul ates between the reactor of the invention

and, for exanple, a cooling tower. Preference is
In stege &), garkiewar greferen@e§cg1mtp using @ shafhvegastor pepregpreferably a

totinayaspbferaed hik FesereMdipartitllal @ pedferabl§ a continuously operated,
58 Hpétﬁ:r ‘ﬁ%ﬁ rr&{bttomﬁgéqr&ﬁ& tﬂ@{ﬁ%?re@ﬁt |n]§/(9,|r1t|o“:r‘1X ﬁ@él&% g&ésYbefé fo use two

Py inphe OfFS%‘?Qei reastars %&Cﬁﬁér“@ﬂ c,tB’qesO’é?Wéﬁ tftﬂ?e lﬁ%‘?‘%‘@{ S é("*’%%‘aﬁr? serially
cagiédor, coupled inp parbiel alabie prefecattly inpavslley oper at ed shaft
reactor and particularly preferably a continuously
adi abati c shaft reactor. According to the .

S RSe B e PEER VTN AlSo P, PIORESH 45 (ks Begs Agqve wherein
imostagen(i), iah kesst weashetirandgubdhreastarsveacht having ofr frdno drto @0.000 inter-
hglecggeria lSlﬁ&lbé’lhﬁ cWﬁﬂrﬁJbu@lgs)géﬁHté@H N%ﬂrbgfﬁgﬁé* %de?ééégirrggemg oper-
bR RS, arel Shilofdt 26 Whefeh T B85S 500 AREREICHRR reactor or
U&@ﬂiabé@ éb@ﬂ/éemﬁ dieing ﬁO@mg@Sh( pperaéq inegigflow wapde, are em-

ploged. Stmdnér‘éhﬁeféfa’w,l BHies re2atidh imdatilegst ohe fof €Bsé rédctors, more pref-

gr%b&ogl thé ta? feézgf" wc} H%%ﬁ)r? QEslggé EZ aﬁa r&ll‘l %%’ ?)L%‘er%B@rlﬁta‘ﬁ dreactors

H%ﬁdainlsé‘Ftes 4) ang HWI '6§@'&!Fucéﬁﬁjd3%'ﬁ‘éh%ﬁ 'H th%resspﬁﬁé’e(f paGtyr, a single liq-
aidephade dbpeisents Baér nfoea prederablly, invesachdif dliataactosdasdd in stages (i)
éﬁ‘&‘ﬁﬁ 0{h§ ég%dg@ uQ&?fo'r R r))dﬂaﬁ@rﬂéﬁtcﬁ&n is'énﬁ’;%yjeg"ésme bed reactor
Fere&”ﬁp Vi Priselim sl G, G, (0[5 GreTesatly A hor TH-MWW
catelyat ardeaven mace preferablyrasTST catalygle (i) and still nore
preferably in aI I reactors used | n states (i) and
such th

Potetd of Ut Phfiflend « Qda{aivsﬁ RRIchES it ec-bed
patalyst; ﬁkﬂ‘@b’ bg pecessaryde use @ ‘eéﬁmrlﬂ difinsgl inart somgeunq jn)order to
Résh thieicajalyst,er ©aintdley tHe dtaigstfithetfoen epshepaatbodies such as extru-

E&[@Q toF 9{& Iikﬁ ﬁ'\ e@ﬁ%ﬂ s?ascef'i'ﬁi.%d ap@g?trcfrf'écl%%r o%ﬁé;?édqbécf@s consist-

l'um zeol 1t

[Raer @samtga"bcmsﬂas ofthengheashae jnart %Pr'i%Poé'O@ r‘FaPrGP@"anged below
pr ab@eadr helew aBd abatve bycatalysbégyen ducty foomirigh éor sgxamipfe, @ sandwich

%t:ﬂ?é hde! ?ﬁlbscfdnE?thfant 4160 S@taypgeqﬂn édé‘@%rgﬂa%n{aﬁ lé?r%ﬂgé’@ reactors. In this
POeRt B et SrbRouHE eSS oA R dprticipate in
thecreacticnl grgeactions cesiedisiut int the reactal psyhichtherinert compaind is em-
B ﬁ%@hé%r&éﬁheﬁ&ldﬁﬁbh lr'é@itleﬁ ;ﬂ'éfefn‘éﬁ |||1érl<80mgéhnds are, for ex-

Brbégd sl?eagF1 i S%h flrﬁéhﬁﬁh%gf éqr@gg% n@l’m es? nith ea%) And daefs phos-

plates. ceFRMICH d10N- Q‘-‘dﬂ*\?@'@ﬁ%ﬁ% awta@ée metedmgcd ases Qﬁlﬁ of types 1.5.41 or
1.5.71. As the geometry of the shaped bodies, there are no specific restrictions as long

as the catalyst is kept in fixed-bed state. Shaped bodies such as pellets, spheres, cyl-
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or above or bel ow and above a catal yst | ayer such
formng, for exanple, a sandwi ch structure. This

w@oncepizocan al so be applied to horizontally apCERE®U6/063325

reactors. In this context, 18he term"inert conpound”
relates to a conmpound whi ch does not participate in
the reaction or reactions carried out in the reactor

B 55 AT SBHRLET B0 L85 o, o
pEsigsabin frema3 to 3G Bm and mAts @9fesa®air9mé, toHO0gAMt i r ed

al pha-al um na, carbides, suicides, nitrides, oxides,

PRO Py RBGEF Serokib LSS in RS R Scddtdifg fthe SHUeh@dH B the form of
LR e ol e
S @oaferiablyrafditom 80 tw A8 wis¥l, ongre asefptabdlyciainal19do 60swik@piA solution
h&vihd SEFoR 20 tSic8s thanI0AREY, S)dRyed Pefoxit i§ 9l;hi§a|§ny preferred.

spheres, cylinders and the |iKe can be enpl oye

Preferred dianeters are from2 to 35 nm nore

peedrding i anothemersbedimgat ofitheipesantiavention.ca avdg anuesnsshydrogen
bérokide Sa1utidh &ah \dr a16616ydeE INeXdrde hGuatiiethydfogeh Sepsafiessiution, a
@&fit‘?c{ndéd?agbé ﬁﬂéd\ﬁtﬁibﬁ%eggtbiﬂgd by kdietioR ro{?‘aor{nixftﬁe G 88htally pure
solfution w a hydrogen peroxide content O enerall’y

water (waraintthe gpjxiyfe regllts fioms aappgesst kaavwshag @nthkachinone” process
(Wee; %g., tdlimanp'seEasyablpgdiar ofrintlstrial @hentistryYo5thA edition, volume 3
FORSL Pl 18Pl e oy Sl ety
T ol S frem: e warkino sobdieR This, teitigh, cag be performed
with s sentially pereh ywatesgand e omideeagiebus ingdrogem peeoxide is obtained.

?\H&Jr@iﬁ?% ohé efibdEitnehtl BEMISorEscHt HEBRALAE HHX cARIe SBlusbh @8n be em-
a sol u |onF03n be usEd which i s obtained by extraction

BIPy%d Wit?(?“ﬁ Pwif&é Zhtial | y pure water wherein the

m xture results froma process known as ant hrachi none

P6 fepsBte (h;é&t?/drdg_eﬁ perdlidendifich B grefeysbn) edi i isa;ﬁossigle to employ, for
r , .

30,108 opitisdliRoe ot BEREREof MGl Ry, HE s word pro-

flgttion @f hydrgeerbpepxige ispraditedd AR pverviemsefithe anthragkinoRe process is

givekiing‘Utlmaoh’s oBncyClopediaxéfr ledustdal Chamistryh) eBth ogditih, volume 13,

ﬁgéd&‘ﬁgstg%gal l'y pure water, and the crude aqueous
ydrogen peroxide is obtained. According to one

enbodi ment of the present invention, this crude
Has likevdse camceivablentopdbdgie dydiogho perdxidet bye converting sulfuric acid into

pgbkécﬁeigﬂféjhgl%cidz@/e ah&??b?igbmg\ wlug {sﬁﬂ@fhn&@ﬁfgb&@tfidgfbﬁﬁydrogen at
I R PRbrbuy RIS ind ookl eBict ot S Via, Stfamonosuifuric
a¢id tQiydrggarhierexide prd awiuria agidoviieitis toss aitaingdibatien

peroxi de i s produced. An overview of the anthraqui none

. ! i e | . . _
P GAT52, e pitptiEioh Br b bl RUA AP i@ s iz possie.
447 to 456. It is |ikewi se conceivable to obtain
Bgfdre hydroge peroxide ls/usennindhe progessibffthe irveatiord itiisipossible to free,
e il B 881 e Bl st one
Eapls eliods pus ol Al LPe dBreogg (pERPIce IS, 452,167,
PEr4pZhtifbadior WS 6,39¢i4d5t B ihlikavage pogsiie xo demenedat least one salt
E.l#da'séh'tr inCthaChylirddtirC Perosidt Nsbtutidit oA &fle RRRkoge peiOxlas Solution by
M4SP BB cBLhheh aRAHORARIL WRERKbAEINE a0 1BabEn hGHTEOH fon ox
changer bed having a flow cross-sectional area F and a height H which are such that
the height H of the ion exchanger bed is less than or equal to 2.5 - F'2, in particular
less than or equal to 1.5 - F"2. For the purposes of the present invention, it is in princi-
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Bef ore hydrogen peroxide is used in the process of the
invention, it is possible to free, for exanple, a

waeoonteomp@l | y avail abl e hydrogen peroxi de sol ubCDERPBING6/063325

undesirabl e i ons. Conceivablbe nmethods are, inter alia,
those described, for exanple, in US 5,932,187, DE 42
22 109 A1 or US 5,397,475. It is |ikewi se possible to
2 at L..Qr i . .
BETRESIHR 1o, 8 p 1828l B filack belig BolEHRE Ston exchangers
Bod/apanian exchapgersxle ﬁé‘ﬁg@9$'b§1f°bﬁﬁﬁﬂa"9§%ﬂi eqghangers to be used
a9 nthadtedaiwithirasie ionexchangacheat. in & preferxedérabortimebicat the present
. I ) . _ , _
%2@@3%&?&%? PRER Sl e %dg%f“?@% Sforence is
e foedisé of pasic din exhanas. eagicylapy preterahlylhstiql @ agic anion ex-
theget hachmore particlartyopréfegatiyl ihat of dreeaklhkagiciamos exchahger.
the present invention, it is in principie possible to
e all. non-acidic ion exchanger heds ¢ risin .

15 réictof Bk epue, dibofiie Roats, B S hEREibly Saril gyt reaction
penitions suely that thei bydregrn parpxide envessiofe issattleash 80 Je.cmorgsprefera-
Byt (baBe8t %Mrid 4t rdte préferadiyC #@e00 Be dhelpResiure in the reactors is
gér?érgly .‘ﬁ%?'??@fé BERm%a 50 BLE SR dr&)é%%ﬁy R@m @”{o\’%s bar. The

ne pe of n -a0|dpc | On~exchangers s used. Further
frmresaturecef the qeelinghwalsr i fhedapge phpieferaliy froat ARy £0°C, more
peférably ffram 35 torésS° € raal Ipartichiatly pfeferabiggiom 3MtoB0°Ex
changer and nore particularly preferably that of a

akl; asi ¢ api on exchanger. The reaction jn the.
RE& 1 & TeSerPlid crapoliiagit of the neerips aeraIping th Afiahde reactor
outheaeacterscinistagecrate tiixedrbed nedctarb athe tpneduey dixigrenobtained there-

ﬂShCBéisQﬁiéﬂg%ﬁé@E on Pfo‘byl@he g8t uftBaded PRIPRNE! REBEAR! Water, and
$t | east 85 % and sti | referably at |least 90 %

dob Ly rmrerf)
%déo%?rbg%r%lge,ﬁ{n%%o nggt%rpga % generally in the range

of from10 to 30 bar, nore preferably from15 to 25
hatording €o & praferréd eBodimeht) theCsroduidt thixiBiedbtaified florhi¥eage (i) has a

f Co )
PP AL A PR o, B om o
B0 whcoPasashon e tokal yraight of e Brdel Rixkire.? watgs content in the
ramgerof from Htoc2E wt.1%, dspevibliycprefenably eiftérar 0do 20iwt.-%, based on the
{&%@ﬁrﬁ r(r)llf )f(ht rrg&ﬁ%t('ﬁ&tHﬂJ %t;&bp?'}g&ief’@ﬁdée @égg%rﬂirilz tr}et 3fRge of from 5 to
B0 4+ Ty eShcally BRPIERl HITHR 16 AP e BRRLRR NG total weight of the
pradbetnoixfurevaansk a peapend gdntegtin the rangedef, frammmido 10 wt.-%, especially

Bitidrang lof SomIMoBH\et.-% \baséd b thel totaPwBighf &Tthé Product mixture.
enbodi ment, the product m xture obtained from stage

;i ) has a nmethanol content in the range of from55 to
scaxding dg stagp ibi wnrpgctpd erapeas lisyseparated fromahe gixtgre resulting from
tage V). Thsssapapdtionvantbet coinduéted by esderttibily everglbGitable method. Pref-
r. T he.. .
Sl s scbabElic s G510 Bl bbb Ueig 3l 155 idilpoh column.
hhe erpchen W?@“’Fd’cbgqm%ff%tth%?t 8358 Ope AR prefarah!y fron the at least
tworpteneused id stagen(t)ecdmprisirighenreactes pabehe, qrofylere éGide, metha-
%I;S gv" erea%?ﬁlgirté%c%tgcf mp&?agﬂggbxt g frhgfgﬁ%czeﬁ rri]ﬁ)%{\%\'tdis‘tiﬁ/égion column.
3RS GsuAion miEh i Y RRgash el prlghmpreyre: of fipmhio 10 bar,
aope predérably mf dfoor A0 b ber, Mmorerpreferably aftfromygl th Bskat and still more
bfé?erh@lé;@k fro@i 10fot2 @étr subeaprodcy om 3t *IJ.FJ,?1.5A13.f691 418, 1.9 or 2 bar.
. [ eacte [ i rat.ed. fr

AbHina o b sEPrAEN T EeRed %&@%eﬁenﬁﬁ?g%&f&g'gpé%mgi*ﬁz%fmm 5o
6@ nrefierabiy oMY te 5§Q and eapedjaliy\pesforably; fraam et Hagpretical stages.
Pr ef
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erably, this separation is carried out by distillation
using at | east one distillation colum. The reaction

wooorwosIeobt ai ned fromthe at | east one react oPCT/EP2006/063325

preferably fromthe at |leadt two reactors used in
stage (i), conprising unreacted propene, propylene
oxi de, netha nol, water and unreacted hydrogen

BELSI o!shy KPhEPAERA dddbindholop A gl Winea from (1

{sdpd fn bedigtidation qofusmn af i bf“l’D 249,30 th%ﬁ’@""iﬂ gﬁS?%lB?'S?WéWe top, pref-
érabiy filonh 00 fo PGitheoratical stagesdeidw thedbp bf thencdlutnd. 3 bar
and still nore preferably of from1l to 2 bar such as

.1, 1,2, .3, 1.4, 1.5 1.6, 1.7, 1.8, 1.9 .
ﬂ;g‘? .]fefAE%fat%? ﬁ’é the, Peglugt B‘@g'i”ﬁl ‘Ptga'ﬂ?%fﬁ@m s#9e#)da ?p{;@fé[a’bly in the
tangedif froml 40eipi6orf Co olanerpreifierably 0b from 4502066, ° Cp Pabetodieing fed to the
Hfsﬁif&tléﬁ cbRimPof (i Be Rﬁ@dlﬂ |ertQFeefse;5r€#é|rébI)f h@&bé@pt id &tdeast one

|
P?% oe%?ﬁéfﬁoaeémiaigweﬁr@&f? L Bdaheh B a0 PG dporg greforably of
remrB0(tp)70i°C.fed to the distillation colum of (ii)

from2 to 30 theoretical stages below the top, pref

ﬁ CC IHMg ft(g ?ﬁno mﬁclﬁﬂ tlﬁogrteggﬁrlﬁ}enﬁ% fh%%ﬁ%e& 91% LPQ{%JCIP gttréém obtained

Eﬁmaﬁtﬁgﬁd')ﬁ eRfried Sﬁteuscriﬁb at lgagipartaliyihg bPW”Ph gtreap gkthgdistillation
tolomnadd snagé(ll) Cl' husp heafpinedgeaitiinl of thé dverath epfoxidatiérd pfacess is im-
fdvea A% Qférfédté}ﬁbcgﬂuﬁ&ht' bR %038'1661% %or@' dréferably of

R0 Gl héé’t" &Eﬁaﬂﬁyﬁe@@eﬁy&? kitosn 981108 % of a botipms stream

obtafned rfrdm) theodigtillafipn eolusnpussideind(li) areofiseidr formheatingougy the product
QfreaneBRirfld bk Q) fiémiefiplerddiiretif ehefaR§E B frbM\UB oI 5HRC to a tem-
heagﬁ ?]tﬁlgft h% r%dugé s}q%&\m obt ai ned from stage (i)
PEratiy atte 44 5 g

egast partially, the bottons
stream of the distillation colum of stage (ii). Thus,

hetie toplof gieadistation cdlomn@f ¢inah |str§@m>@s§éﬂitlaﬂyl c@ﬁsﬁﬁﬁ@soflpﬁopylene

P%@r@%tﬁ?nol%@%ﬂ LAY uhr%a@tea eo%a[gelr o%?g?l?gd %ﬂ{e fo 6th§ column,

axiuEp e qosgined B@‘é’f%? d‘[ﬂt‘}f content Sgr\"@d“?’ﬁ tham 0 - %, rpgeferably of
hott rhovesthar ogam Sbtad sidmbrecpreferablylofsidt Imare ittem @B winvh, and hav-

&fhy d'?o nI erd%(‘fe é@ﬁgntfo@ﬁ?lhﬁ@rte'tﬁ‘& é JR&@W f not more than
ream |ne fon%)gl romate at n based on th
2 REE dﬂ?’&é”? &" Rob mpre H?ﬂ" BRMy 8 S35 PH%‘* ased on the
todal greecigtit dfrtbennﬁﬁu[eoot?teme:d althe top Qfdpe @blunme Preferably, this stream
Ha$hnh bt kydfeh@ontedt SR d.0dith )1, wta%sh'{oﬁé‘meféréﬁlwfﬂoﬂ{ 0.93 éo 0.75 wt.-%
con3| in o anol, oxygen an
A SUSPRd bR phERn DB BL S F A "the top of ¢ he
colum, a mxture is obtained having a water content
At tHeobotton of tHeadistllatiomicolutan, Br stfeindlebsentibllyn6dnsigiing of methanol,

%vﬁfé'? a8|d§.| &%ac’tg@ ﬁg&aat-%ﬂ bbro%[a% %Eg &roal%t Xhé)foo@ég[ﬁ Jdhé column, a

EHyrers obfaingsk hwgea PF%‘F“E(YG" fop e’f‘%’PéB?@/ S tPPABPreferably of
nolr mortelthan 20 pppnarahstillshorel preferably ofefict madoe thanf 5 ppin, amd daving a

F%Vleﬁ@ oﬁﬂ@coh@n%‘ﬁgﬁ‘?ﬁﬁg tt%‘rsﬁfj ;ﬂ'ﬂ ;Srgferé 6* nAVGh&HBtha 20 ppm

t
sl HsfS, BrateBlvedtynol mnare dnath 16.Apge 1" G9Rk GHES BRsed g the tota
we@mt ofdha m»ﬁure%btamctatnhebemcabbytmmmnm 03 to 0.75
-%and still nore preferably from0.05 to 0.5

%?rg Agsegg n?lng oltn;tﬂg](g??{pe%{]ve é& @tféfulﬁa\llhl %\"gtl o um‘ara%on according

fo stage (u) can be described as separation of unreacted propene or, alternatively, as
separation of propylene oxide.
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wat er and unreacted hydrogen peroxide is obtained. At
the bottom of the colum, a m xture is obtained having

we2@ropepe content of not nore than 50 ppm predEERY063325

of not nore than 10 ppm and7still nore preferably of
not nmore than 5 ppm and having a propyl ene oxide
content of not nore than 50 ppm preferably of not

{Péo%uﬁlng%‘ aﬁﬁg’ refifed bc?‘c}u’nleulu dfthé o p%seef Efrﬁ?ht%l'o ftnd! 8v?1r{6?£t§r of the

QEQIWQPQ‘E@WI I ét?gﬁt(")t'ﬁ @t l?@ﬁ Eﬁﬂ'@lb’ QPgEated LSRG | at least partially
dhep sttezmne (Td)cprefatably, from 6lie 60 &6 eorki preferablyfror 156 80vand espe-

a R ﬂgr‘eLé?édbly f‘roﬁn%!batb%'%%f Qrl, i tbg; petaidheldvapora® oPfhe distil-

56 RTINS 530000 < s fo g@éﬂg Sk pisferably obtained in the in-
wentive . ehozidatidm grocessainpa afogk- up@t@&b@l@brﬂﬁmthaxﬁol tis1eeparated from a
Hﬁ)&ﬁr%rgonipfr‘lgi‘?@t\ﬁé?& anfdrh*% I&‘éﬂ@@!}v@t% rof ﬁfetﬁa‘h%l tHoré PHféI’abl? Rvater and

B lePaT ot emadprad Al o g&w.t%mwa irg é%wesfttba%ﬁﬁf%mo' and lower
thasfwatenatya giveropressure, BOhaEs aldshydes sdcbrashfoy exampale] Bcataldehyde
8Rd/anstopnaldehyaiel §r dthéf conidouyidé swm a’éoduéméfés%mf at(Idabt 60 wt.-%

8( ﬁe’d%‘ﬁg%, t|r9 FP Re%%?f)ﬁ? td@ﬁhﬁ\éﬁps?%& B)r O&Emt Qf@i'ﬂh% S)?édn?ﬂ}lsmg at

|ﬁa§? & Whi% OBB‘Fwaﬁ@@WdrPR tee! G Wik \1"%’ @ﬂg)@l rAture, fM2) comprising

ptloast 99 win%aofwmatér up st age where net hanol is separated
froma mxture conpr|S| ng water and at |least 55 w.-%

b&g a’\f/‘P‘Hﬁe foﬁbi?\qa%hﬂ‘%@\g@ ,%Eedp (tﬁg{e%? Sﬁfﬁtﬁalned from the
amanamxml staged(Il).onere pratenablp e botiems stgeans of fhreeatdeast one distillation

841GMN %eéhrﬂ@cﬁyéjpg 0‘5 L&Bn Fore fp%fer%’é@”ﬁﬂ)tﬁmeé‘?@ﬂ%' c@@FﬁéCB? a work-up
er conp ounds .su

and/or ro 3{‘} ar &p ; ?r le. at least
508%?% ARG S 8‘a§?‘ P P5}’°8F RIS, fo %aalpe atleas
pee sedusing sfpae |su¢faas oﬁgstaagsedrpgﬁrtﬁboaustﬁg@ o &t lgast qneLyeparation
stagp/ é.§i dtdeadt ohe amtilldtion \stageéueh agrixtiactive dwtilation, bBsckftive distil-

%on 1/?a% I){?h%[" at%ﬂ%bﬁ'nemkét@!aecénl}ﬁaatﬁﬁ@ {@5 Q)n%t Whgﬁﬁ?educmg

rom
Bieas aﬁﬂét lepptiongspitafie separation %agfbt ai ned f r omthe
separation stage (I1), nore preferably as bottoms

ﬁkéﬁéﬂijé aldift idndr er&‘ Srrid Eﬁﬁénlt hé ‘Bl%tnﬁéﬂoH séd“m (ii) is

bt aRiging vell isen Baviss 4 dpSet e GHe0 eaﬂﬁe?efab'v one

snde@fftakethqcﬁerpblucﬁ@sdlwdmprwaﬂ q:q,iumn preferablyphas, fram 20:ts60, more

BrferaBIY o 3D ®I5WReSdfichl 8fages: J- . a hydrogenation
stage or at |east one separ at| on st age, e.g. at |east

one distillation stage such as extractive

dihe upperaganaftinedh reginmpef the inflowt and pHieke partfaf de diyiging wall column
Piefdrably diak GramD5 td 5@ U, inkste pRifer@blydromh N8td 80 90 fof @ie toRatmber of

%&&M%It &Qéees ﬁ\ecﬂé'%xfﬁ%rﬁgﬁeggnm&ﬁ sb?tfo%f ofotﬁg ﬁvaJ Bgrlt %referably
B?%F%’Pr%*& @n%o@PFPeWPfef@tH)éffamsﬁ tp|38t % ohe sHiPRIng %?%%P pfthe inflow
parit Jpreferablyrtiasgivsredi Sate T ¥4, dnorg prefierabtyofromm2thtvé0 &b, 2he stripping
Eéﬁﬁgrcgﬁlﬁe éfftgf%e Sérli b@f&rﬁblp rhﬁlfs %C 6 50'%, ﬁiogére prefdraiif fom 15 to 30

3fertagh, SSHATL LB G517 PPIBY.Rassom 15 B70 %, more
phaéejab!vlfm 2@tta@és% amsthgolpwer combingae degien)iob thecihflen@nd offtake
béxt bPiMeadAlin pichdrablp Mak fdm & e 5019, brapréfFdbycRdH S to 30 %, in

each case of the total number of theoretical stages in the column.

It is likewise advantageous for the inlet via which the product mixture obtained from (i)
is fed into the column and the side offtake via which a part of the methanol, preferably
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preferably has from5 to 50 % nore preferably from 15
to 30 % of the total nunber of theoretical stages in

w0 b@7oaizeem, the enrichment section of the infPOWEPEW/063325

preferably has from5 to 508% nore preferably from 15
to 30 % the stripping section of the inflow part
preferably has from15 to 70 % nore preferably from

t tion A
EPfrérﬂ 06@'56’ ﬁanﬁ[esérre'f%&% g%gg&g} 18 463% ‘sﬂmeFeL BfFallil ﬁgom 5to
56 Yend(esparili irelermbbre! 16 10 4h 281% chheomeinarel. suaken off as in-
tnrmédlaaiﬂqdeham Kstilbmodebpreferatily, direoty fed iaek & stagey (i), toobe arranged
?ff%rvc?,ﬁphe/ ht?lﬁ‘ﬁjtl-[?h&)lurﬂﬁ\’?él?mnfe'tﬁ‘@ oéuf»?&H thhclb Stical stages. The

i i Brefegety loslaqcpte PR KRy Siioghn! 162 ﬁé@ iy rom 5t

datteocsticel s_’uagetsm)ovenabelnwrﬂtfmsme;bfﬂaheoret| cal stages in
the colum. It is |ikew se advantageous for the inlet

ja whic roduc re obtained from(i).is fe
The R i iR 564 inhe ot pi i BRehl RHrioh i# Frglepbly con-
tigured eitheriasanpacked celmnzaeniaiting randpm pagking oyprdesedpacking or as
artlaﬁze;bmlhw Fof exdnaie, lit i ®odéibikoto Ské bheetPrictaltr @iedhaickinghaving a

5 ?Jrfaﬁ:é re/% %Wroﬁf‘ h6G 't?abﬁo Qﬁﬁe ﬁ@lle}’abﬂéfrg% dggcfug 2%8 to 750
?S &fidpred P?FK'"QT&@“M'@B JBpyjdesia high sgparatipnpifigiency com-

bmedtn&tgeIéwpressorMOppeaﬂhgemuedl stigef erent heights in

the columm relative to the position of the theoretical

tages. The inle r | ocated at. a sition .
TP Biabioue asiipnsd ebigbialinn of Hheleaufiany Bo ragis oF g Gain divided
by de dividing wall,agkish sbosists @f the leorichnment sedié@nodf thekieflow part, the
Eﬁggg@g \éblehd@goma% Efﬁéﬂé granf tléh‘r%;é@ndp“hg) %ﬁ:tn@ﬁ efg%sgm{w bf*@ and the en-

|
REsaEH st bl s BetaRe Bhfy & i increBr e, SRl Wi cufired pack-
iRacK .rargiom pagking. thgnv@mgmil candie t@gmqjlvensuiated i these regions.
possi bl e to use sheet nmetal or mesh packing having a

?Rggffer%rrtiﬁpg) e%gﬁreatg\fe? t@% 8 \40%87 é’%ﬁnEﬁ"l[%ﬁOgans g%i t.gﬁzed as regulating

Bﬁf@m thenheaitogi RRYVES: bhe Gistillation; '§r?dé’éﬁt§9%‘?qsé¥nca"'ed out at a
pfefssumeanme top of fromeidtovdOt ar gprefanaly frsmulr t© Ssaypmper preferably from

ﬁ*ﬁ&?fb%ﬁbﬁ&'stuﬁFn%P@Preké?at‘;l?%f ﬁQﬂvﬁtd‘?Béﬂ QRR%s 1, 1.1, 12,13,14,15,

ration he co he regi on of the col'um
i 1Je38 gtoﬁgo% fvi di ng wal I V\,hl ch consists of the
enri chmant section of the i nfl ow part, the stripping

$ﬁ‘éhlsﬁlﬂati9f1 id {h&n ‘bfréféélﬁl%/ d&?fr da oltfifa Qérhbé}ﬁtu'?@ ra?%%tfio%‘e@fto 100 °C,

Era aiblerbly fromy 70 585 <G ik Gisfilation Lraparpised isumesgLied at the bot

twrdef teel tgveark i ng or random packing. The dividing wall
can be thermally insulated in these regions. The

ifferenti a over the dividin
AsB gt P SEH Syt & ves abin Sk BFtn Gistigin Emn of (i, 2
pleeam agsqnially corsisting ofs,mnopylame oxidé,gmethianoit exyeeu ehg unreacted pro-
aiid, i€ btained At theR6E BF theCoRimi, REmix@ite ® obtaMey fhaWh Hwater con-

%g of QB%&SFea&'SX 40E)°;§Bnﬂ‘mr5r8fe?at%?of n@o%greptrhgﬁ %Bb;lpgé% Ji%ngtlll more

emfergbm tof ast more than 300ppm,. a3,1d having q hgdrogers perpxide cpntent of not
finofe than0lEpm, préferablysdfi Aot aiore than20t fpam apd &filemakd preferably of not

' I
ﬁn%?% 'tr%ﬂe éaﬂ& maei[atcﬁ @%%@%%cggﬁ gr%gf%ﬁ] \A%gqh@%f Frfé %%rg Gbtained at
IE"@ntB% Pfaf"l?r‘é’ yra n%g@gfrggeat eitAR sigam obtained has a propene content of
from 15 to 35 wt.-%, preferably of from 20 to 30 wt.-% and still more preferably of from

20 to 25 wt.-%, a propylene oxide content of from 50 to 80 wt.-%, preferably of from 55
to 75 wt.-% and especially preferably of from 60 to 70 wt.-%, and a methanol content of
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tomof the tower. In case such a divided wall colum
is used, at the top of the distillation colum of

w@ 2ooy/00m9st r eam essential ly consi sting of propptERE2006/063325

oxi de, nethanol, oxygen and9unreacted propene, is
obtained. At the top of the colum, a mxture is
obt ai ned having a water con tent of not nore than 500

B 5 Q)rﬁé\ﬁ{ a)ol Mor%fpr&g{ab%&efrow 21 tégg dO\Bi“% gﬁl&j %{Sécﬂllp preferably

nor e
ream Pref-

ﬁf,/fmfﬁéér’foﬂérvﬂx/vdé' ez @se h?ﬁe%f' t'?ﬁaméa'tv\f%eh 9 th?ﬁﬁ? s
pradfyetradbtop stdeamotiasnaT exygbaicoatenipgffroamd.0dtto 11l wirds, enore preferably

I%r‘ﬁfcﬁéﬁw 2 7?%.9}9% H‘%ﬁlfmbf?&e?e@a FomigoeRdls (s Pased

on the tot \NEIg e obtalined at the top
of the colum. Furthernore, the top stream obtai ned
Abthesideraffiaikecofdhe tistiltation cOIumﬂn a Stream B5sentiall@onsisting of methanol

Qﬁc?fm%fe@l?sl Ibthed I AThe Qidb Dftfke W the’edkitn 54 inbtur8® btained having a

Bl o B3¢0 4 R AR w0E P gore oo

e@biyzatugast 97 adid%ecapdbaving ¢ waterfaontent of it nare ithasod wb-% oprefera-
Bly. of %ot @itie thaies.Barok, aadsENnofs prefdralbly tob ndOméte tHén 2 wt.-%, in

@éhig&%ﬁa%%@@nythé’f% 'r‘%%? <§3f Otbné’ ﬁy@% éﬁrau W?/a Q%e side-gfftake of the

E%ig@nbased on the tot al weight of the top stream Pref
erably, this top stream has an oxygen content of from

Qt the B&to1'n \6'? tq RlistiRfi6n QB@W %Ibétyeafrﬁ QQ%%QI%/ &&s%t K& of methanol,
1 "Eﬁdst”i

%
W?fer%“ A{"r???ée °9:?'?Pﬁ¢?é'd8f's tqt?% h%%’P%‘H“é’él"ﬂﬁrﬁo'”m" a

mbduneda wbtiresnhavirid § poapese sontegt of notenorartban afl ppwatpeeferably of
hét rﬁ@t‘e&h&ﬁdo m Aktestil H8reQrbfepdtly 8 ndthsors Qﬁém!‘)‘ p]pr'ﬁ and having a
mxture i ed havin g&thanorl %?o to rt 20 pOM
PreRYPng 8% °°5‘ G“F ’f°éﬂé°6?3’aék R, PEETRRlY SbhokTaerehan 20 pp
aod stilpmere @r%rlap yaaf notarare dirami 0 -ppm, 4n ¢apl\easr) basedpethe total

GReighEoithe mixtale dbtdited &tahe bottdm ofthefebRingl. abl y of not
rmre than 3 5 w.-%and still nore preferably of not

-% 1in each case based on the total
&%Heéﬁtt 996\‘ °ftth% 3“?‘9&‘ irkendmm thectide, of hadividipgwall colyme Gan be recy-
tled as@olvent infd sthbe (ip of therinwantivd pratiess.iRrefetabdy) at tdastriQ %, more
Ere?éré@l?'ﬁéqﬁég%' @ 6fyth€c§&§gﬁ1t {aR6n FonRlNGaQbira}e ?é rc?c,n led into
nreﬁg ydrogen peroxide I's obtained. At the

colum, a mxture is obtained having a propene

content of not nore than 50 ppm preferably of not

TRéRfdré aRe Z'eréé‘iﬂlmn"f&@!ﬂi*tlo'ﬁt feldted"® & pRsREE RS l21e3§cr§fli‘edrbfﬂovém\ﬁ/ﬁereln at
390 2B e IO Bth OBl SRANTRD, Bl used in
(b Areaieqyaled lntoﬁﬁg% ibreferably of not more than 10 ppm
in each case based on the total weight of the m xture

?ﬁé Bb{ﬂ&ﬂa%&?érﬁ?al& tid %‘}r&fduéﬁgtu&ﬂ;&{}?ﬂe @Efér%ﬁiiheoﬁppmafwall dis-

HiatigRsolaR. pesendigy cangisting; okmethane!. wates asd &@'@aﬂe}’ hyflrogen per-
biide,| is e fied do ma)masmr oPstafe (id Pyeferbly, destot@bhs$treanr 8 cooled

Bﬁ@rft%rtfbti’r\@’ m%duc%slhto%neo/ QétoF Ui% ﬁirre%mpté%ﬁﬁ sfa{g%"%ohﬁg or two-

si de-of ftake are

RS Ralkanirors,pesraoN el Siss 8P ebig H15ET S Sore profera-
byde ra teaverdivreaf fioheBe@it;m4@t°C. Still more preferably, fresh propene is addi-

tionally added directly into the reactor of stage (iii) or added to the bottoms stream ob-
tained from (ii) prior to introducing same into the reactor of stage (iii). Alternatively or
additionally, fresh hydrogen peroxide can be added.
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| east 90 % of the streamtaken fromthe side-offtake
of the distillation colum used in (ii) are recycled

WO pdog/osisage (i). The bottons stream taken fronPt@P2006/063325

distillation colum, preferably the dividing wall dis
tillation colum, essentially consisting of nethanol,
wat er and unreacted hydrogen per oxide, is then fed to

ct.0r . SEN D r t t c
11 SHRRAG o i 342050 bl S0l ! i s o
peakbt i the fange firgm g‘k&ﬁﬁ &, mare peafergbly dp e ragge from 72 to 90 % and
partistiladyepretevably th thewvdreyefraeh 25 88T %. 0 a tenperature of
from20 to 40 OC, still nore prefera bly to a

emperature of from30 to 40 OC. Still nore
TRe Belrdity of e avhraloiosets i agrnfd % (il $Saerd dhydrogen perox-
lerie ptefgrablytio thehrange fromof8 tof 9% %agerg prefgrably imtheedngefrom 88 to
bhe, Bed baBuIsdy SafBratly indh& fshabrim 66 to odd¥%. or to

i ntroducing sane into the reactor of stage (iii).
Alternatively or additionally, fresh hydrogen peroxide
the tafal hydmaenTiesoxida eenviersian isgireferably atdeastia9d Ve mare geeferably

bi lehgt 9816 %, FriRsd preferhiSly BYIRESIIDT Hedrpiouldrly[Préferadlypdtlidast 99.8
bn the range from64 to 99 % nore preferably in the

fange from72 to 90 % and particularly preferably in
the range from75 to 87 % The selectivity of the
Dhe resctiopmbddrs Dbtainest feane stage Xiii}t preferably has & mettesswkbcdntérd of from

Q. -BE RSt oteratlly BF FOABY td 85%%{%&%9%%{(:& ;ﬁ%;erably of

04 ? t 0
D08t 2 ipsed on dbd i) welontiof tiksegetion iviuse The water con-
tént Bhprefesably imthe rengmoiieorn b toedScwir e rmorerpreferably of from 10 to 35
g/gf’fo %(’i)}é*é%bfercgéllyirgffgabgjlgofffg% ilﬂgws %3 ggelg,e%;ﬁkgg Yonahe lotdSteight of the
aebort ey THY rhnelodle (it riedl Hine oger gpm 1 05
wi- %o umereqiefgratiiofi frasmt 4 4yd.-%6 and) espeeinky priefefaly of fiom 1 to 3 wt.-
2% bassdoNn mb@]!wve@ht bffthev&dttib® nfikluist ThéprdpPene content is preferably

r r 0 -0 [ .
b o 2o i Bim G 88 BE-5h nfip atbreraldy SR P %p and especialy
prsferably of fremd tod vk hageck oy the, totphweight @fithe eaction mixdure.
preferably in the range of from5 to 45 w.-% nore
ﬁ’ﬁ@%ﬁfd@ Mixﬂ{re ?a{k%mf%% {re réact¥ft of- s%gfé’\‘ﬂi%%éﬁ%@ 'f@c#y mixture (Gl) into

re ab%o Eom15t0.25..\/\/t.-% ase og_t(grt]ottal tak
Slasg K1) frthe fraventi progassyAGRIPRIVT AL 183503 PRRIR i theisiream taken
fromt thattop pf tfecdistiilation nolume ofstage (i) can de combines! with {%g product
tGreRBREEH 6| the Aactdrahsiageiif tiVgive fhirtlre @@%\ﬁﬁ@ﬂ i5 Xhen fed into

LEL |ab{f %quvfnriom Fade@s Sninaivly hag¢d R B8 Ofﬁél eed the
s K178t thenverkid erogeSs, Afrpaively, 115 posaille Caspaiely £
proiiel; mituye itakanhieom dhe ceastoriaf siag® i) ancvat, least arperéon of the top
piredne roflthy didtillatiopntdluing 6f sthge ;’(/ﬁ)aﬁtﬂa stapeqilplthy latter embodiment
R N T i B e
taken fromthe reactor of stage (iii) can be fed as
rherefare dccbidingntoca prefeysed(érhbodihenthaf ther pesskentviaventioo emixture (Gl)
fCko Ll {I h)%f ti inb&RtRE ;ﬁo&f&%%%ri@é bhfeorid €290 (WRkENmore pref-
fromt di.sty 11 at i £ st
L o AF, Eo g ) St 45 4%, oo
oxide,raf drormot tol0 wt.gemprd preferably pfAomilxd tor&wi.Gb andistilk more pref-
bfably§irohe2ltd Ne-BichBRpehé )ardfof fBm 0.005 [ 3 We-oB! A6RTeferably of

iyel it | t o f ee e
. =/0 | . . ~/0 .

ﬁ%rtned 6]ﬂo J Wt o anEj it mfdPS %re%rgbly of from 0 6£ % .5t 5} Sthoxygen The

methanol content is preferably in the range of from 40 to 80 wt.-%, more preferably
from 50 to 75 wt.-% and still more preferably from 60 to 70 wt.-%.

s
E{ﬂ'a‘
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product m xture taken fromthe reactor of stage (iii)
and at | east a portion of the top stream of the

waol@tiobdsag i on col umm of stage (ii) into stage Pti/EP20béres3325

| atter enbodi nent wherein Roth streans are regarded as
constituting mxture (G@) being preferred. Therefore,
according to a preferred enbodi nent of the present
invention, mxture (A) fed to stage (I1) of the
inventive process conprises of from2 to 20 wt.-%

ef erably of from5 to 15 w.-%and still nore
preferably of from8 to 13 wt.-% of propyl ene oxide,

Rf:ccfraiﬂg‘t %Bg t%ll (?f'&he ifRedtRE r&fe@% 6@?3?@&.&& i@@eﬂ)%r%téoqrom mix-

e pre era rom 2
310D 15 e g gurure (1) ComPrriBgPEPEUB TS OHER: - 06 rror e
preferably of from0.01 to 2 w.-%and still nore

BegdraticHPhdcording oo Qar@gefcencﬂ:c:@ed/\ﬁ ev@r?guﬁab‘i’&%thoahﬁlost prefera-
hanolt cont?(-eﬂrgfu P&r‘ﬁ E ably |n the range of from4
%ﬁ?a\/ﬁod/sc 8§ i %/fromSOto 75 wt. -% and

still nore preferably from60 to 70 wt.-% Stage (11)

8eparatiornecdardifg agetage! (II) & pﬁetwablp\cﬁﬂtedv(mt [ @€ @5t one distillation

8&8"?\}4' fmofe é’@ ‘ii?b Y 8&&&5@%‘3& cBlBHm‘n”bF%‘éFaBl ({Aid) cdim@h4E of from

§é®410am°6?1 PERIRIGPW d’% 101 9)35&{}5’ ewpeciEiy R q%féb%)ofef@é'? y}S to 30
thebtatibhlestageishod. Most prefera bly, separation is
conducted by distillation. Separ ati on according to

1S BRrlatoh shveth S areromby oPpreEaLA oy Arisaisof fom 1105 bar, more
piegarably af from Tt 41bar, nfarefpmfa‘abgy oftfrbrrs1 to B banahastillohore prefera-

by Fremt PtoPbar ek afnef 4 bl ¥.301.4f 1.8M 801.701.851.98¢2 bar.
eSpecially preferably of from 15 to 30 theoretical
stages. The distillation colum is preferably operated

Accading o thedxsesanéinyentiang themixtvirg (Glaris obtained sk thiedep bf the distilla-
fidn Edlomn tomPriding at bamoewp%fmrahire‘ferﬂbl;f dtoeast 85 wt3%baore pref-

8R4 hdm BB 9§fv9tf % Bl AblL HBtcrabiy of B a2 EHo §R 9% of pro-
pepe. anddEnlmyta b V‘fth%’ ploER @fﬂfer.ahkyé‘fﬂm oo ta %élvtn{oxmﬂr% preferably
fr&@inl 0.5 its Iesbttlaamﬁedlt &, trives pmﬁerablyﬁlhm aisstdi2 Wi and still more pref-

ERAb}Y[B1 AR5 ko Bl &ﬁﬁg -% more preferably
I}Véggst 85 w 1 Qef erably of from85 to 95
- % and st|II m)re preferably of from85 to 90 w.-%

bfthpmon;m(hef thenprotessnofdthe present inventian, itos @opsibledo amtroduce pro-
ér‘i&'ﬁnﬂ) s"_taéé’g Mtagewﬁll)répﬁfégé r(l?Eﬁcﬂ &) éé cfl'feﬁmép Ebdb%rb;%‘h% in which
L8R s 5 5uB Spbf 8 o s 873 o svou
88:Fglsvcasereheicat grade.aropAne: aispd dbe saixiyre (GHi) opnesiginally com-
bAsELad tON5 Witl-%i, Praferablyldf dron® 5it6 1100MUE ofopro paed) ased @n the total

@h%ﬂ?of( Bdu?é ﬁ)age (|||) or stage (i) and (iii) as

m ca grade ‘propene in which propane is present in
a volunme ratio of propene to propane of from about 97:3
TheraforeitacBording tbra prefesrediesnbodithergrofities presgretrirveintion) saigiture (GlI)

Bﬁ%m@ﬁ o I)(aﬁh lfdq Efi(ill)a&%ﬁrlseé‘ al le¥sCHIRL "’/?emeé préfetably at least
é%gvé quq%refle&:[)lily o{,\!éq ﬁ;g‘tgp% rth%’Lﬂ'r@ s(tén', e |8re%)ragly of from 85 to
90 wt.-% of propene, of from 1 to 15 wt.-%, more preferably of from 2 to 12 wt-% and
still more preferably of from 5 to 10 wt.-% of propane, and from 0.5 to 7 wt.-%, more
preferably from 0.5 to 3 wt.-%, more preferably from 0.5 to less than 3 wt.-%, more
preferably from 0.5 to 2 wt.-% and still more preferably of from 0.5 to 1.5 wt.-% of oxy-
gen.



10

15

20

25

30

35

40

Therefore, according to a preferred enbodi nent of the
present invention, mxture (A1) obtained from (I1l)

wapa7fads o (111) conprises at | east 80 wt. - % PODER2006/063325

preferably at |least 85 w.2% nore preferably of from
85 to 95 wt.-%and still nore preferably of from85 to
90 wt . -% of propene, of froml to 15 w.-% nore

é%go?%kb{‘ng pch %g &th {‘e%e%ﬁln\x/éntloﬁ @Eéjpe% allggm@?ﬁe tg r]emove oxygen

rom
0'5‘ mt urewav'r;s aRiPeenNs @q@r&mfynqrﬁéh@rwg wto%s Pafticulggly far more
thane Spatef/esaddl a5 4trleast BOE'wtt-% beterablg donB85wto 95/4vt.braad especially

r t Ww.-%and still nore
Bl abR R Hols 0wt . 2 M S e 56 of

oxygen. Therefore, the process of the present invention
Bl emp@prmraylysthletmllatuee {Gllyieressentialty free of canbonimanoxide as addi-

hé\'}ﬁtl Bgm?o@r'id)&%té‘d)[ﬂ Sdiath. ﬁFHf&aBI?a(GIB%OMalns/%ss than 100 ppm,
i cu 45U

re pref e,;aablﬁ(e@’szﬁ%ngé p?rpcﬁ“lagséﬁmrgg %raglbyl%sﬁotﬁan 18 ppm of carbon
gwpexifel |y preferably of from85 to 90 wt.-% Still
nore preferably, the mxture (A1) is essentially free

?Fe 895%?%10#‘8#19@%%@@%8%Sﬂhpt(gﬁ%?% sﬁgw@%%é M%ﬁﬁ/‘e%??ﬁess is at
P@ﬁ\ Pafiially opPetadt with 5t Ipesta Ravkr (50 pisthbging deperibed hgrainabove.

preferably | ess than 10 ppm of carbon nonoxi de. The

?\g eli’lattﬂ a @ﬁe%ﬂr?pgdoﬁﬁregtljgtthg Pgé‘sgby eﬁ‘cﬁ)‘ﬁd air I{eie@ﬁt eed stream
ey e 1 Bestod i 58 B s are et Hgggolumn used i

slfagel(ll)bed her ei nabove. According to a further
enbodi nent of the present invention, at |east one feed

treamfed int i s _heat t he, bot tons
Bb4idlh 48 bng AinodrBfiFoihe brasinniFinGn, {618 ab gBrati M stage (1)
jacfed riatprijagen(Ibhe Thigtpseness ig camied put praserahly In @am wbﬁre (GI) as
b6Hainkd d®nosthgeé (1Bthak2@0xXyhéd Eortéht)in tite fa@ge bhfroms @JEwt.-%, more

é#elféreu%hl:\r me r(a&b? %??r% t& 8"\t e/d a(?\Utstl rn%rg E@%Pﬁg aﬁln the range of

tal ned 't roms age
BRPR ‘éﬁﬂent in the range of from 3 to -% nore
preferably in the range of from3to6wt % "and

ﬁ&dr&mﬁ% %n@lrhﬁf SlrnﬁQJjﬁfhe'nf1 (éh?aé o8 e‘affrcfrﬁ %EH (ﬁl?isésubjected to at
o6t ie s e Gt Spb PercE '%%Hiﬂo stgog((1) Speciggpreferred
isuan mkdranediatecstagel imwbich tthe exygenasomcentration fof §Glihisgncreased. This
§Fo@8§s fs! dalrr)ed &ﬂﬁﬁéﬂe?dlenn%a%E@Wh@Fe (Gll)aeﬁs d)tftélﬁécﬁf%hﬁ.%tﬁge (1) has
A B hp ey B 5 B @ Horf BATE eds ther? 8wt ok pleforably i the
eangeof fieer 8.5(tc3 wt. 3. ast stillreeref preferatininethe Irangenakfrem 0.5 to 1.5
@K YH SPrefavatip the bxydeh@onnpef thésd mixtares fe ihcredASo thatithd oxygen

é&ntelﬁof IEHHI%IX?I ?ff@d' ﬂRJ &a#@ I@W@ rf fﬂQQSnﬁ]offfFo%Qo 5 f\/\;to% more pref-
8’a§'Yt'B the eange of fﬂ?mlﬁr*@f Whidh,Andt t-!:nm@eqﬁeree'm"éme rgnge  of from 3

tdh®ae-%i1 xtures is increased so that the oxygen content
of the mxture fed into stage (III) is in the range of

NS0 18 cprfered e B 1R Baa Wb AR e ftecite stage
whergin e oxygen Gncentratign.of wixture (Gll) obtained from stage (ll) is increased,
comprises, more preferably consists of, compressing, cooling and condensing the
gaseous stream (Gll) obtained from (Il). Preferably the gaseous stream (Gll) obtained
from (ll) is compressed from a pressure of from 1 to 5 bar to a pressure of from 15 to
20 barinfrom1to10suchas 1, 2, 3,4,5,6,7, 8,9, or 10 compressing stages. Sur-
prisingly, it was found that this intermediate stage allows for separating a major part of
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According to a preferred enbodi nent of the present
invention, this internedi ate stage wherein the oxygen

wa@oscemspat i on of mxture (G 1) obtained from BCBER2006/063325

(I'l') is increased, conprises, nore preferably consists
of , conpressing, cooling and condensi ng the gaseous
stream (A1) obtained from (I1l1). Preferably the

S t t gi r od S: C res
RS BEna AEAF d bt 3R B8 Bedr B chltnlsa i RTF 8 3 pikned from
f1h avhetejn thjs sepayation is achigiyed by ondensation, pseferably atza condensation
emperatdre &f frém 35rto U Whripwas sumpgisivpigdedsnd Biat methanol obtained by

gﬁ@é&i@%ﬁ?atigh pﬁgré%tulf;ﬁ ‘éﬂgawp;%?%?{ E‘cgrp%tehﬁtﬂqniﬁgﬂ i?tﬁgﬂg)ltearg@cled with-
QWi HEPer pURESalIon il (e propeRs. fir SKEMBeS AoMEZber 2PRrefthe solvent
aixtariet ofi stage (i) amd/¢d (i) oftiee eresenhinsentiopaMaréayver,iiswas surprisingly

ﬁgxhh gwﬁb&é’béngfﬁbgfg@cﬁb%&tﬁbh é%@%ﬁé&?h*ﬁagtsgé? %??\g?%g A &hcentra-
TG Rt becierude Wi ot it g HsPeafaediol gxample as
stagingamatenial o% sigee (iy and/enil) af therpreseat inventioan be
recycled without further purification into the

B85 o BRSO 5 RLd ol oo wrro
betueen Stages ik and(lINMbedoiviire (GlY) aptainad frorpi(l) ip gHbieetsd tejat least
bhaintgrmegiaite carhpressien stage surenein tinel presadre @ifi (BH)is Snerbased from a
%8%9%8?‘1’&%‘ b& B GARIfPori 1520 2bBaf. IS can be recycled

out further purification into the process, for
exanple as starting material of stage (i) and/or (iii)
Afcardieglyr dwempresent énvention alkoerabdtes dp a hprogasesastdescribed above

WRYRIH b&tedh §@gé§klﬁ)taﬂ§ (Fn?, tAe RIMGRIBIIFSbEM2a TdREd) APQifected to

erei n between. st age I nd (111 .M xture
FUERST B BmibTRSion ke whereto 6 B§é$f PG5 hefbeled from @ value
pht ta rban tetavalempl Hstoi Ahbart arfbwhereinenathene! ip pblegstrpartigly sepa-
tdRd by btleasi©he 2661thgfdrarboademintestage.l to 5 bar to a
value of 15 to 20 bar. Accordingly, the present
invention also relates to a process as descri bed abogve
fAeerrdinglyp $iePEapest dyestion [@JsosfRiates |tp)a rreeessi ag described above
wBbiejn bditvaemsthgés dhnandI(lil),itbe mibigreqGHYl obtainet! floeadl) isosubjected to
Iﬁﬂﬂgééc%?%gﬁﬁpgéégﬁ e\ﬁh%’l’d{ﬂﬁe BF&%gﬂrér (tff (GLI) i@(aﬁll\éur)éaéoefﬂ from a value
obT kB BaF 10 & auaab s i 2tben and whessia mtinel R stperaied By at teast
orp apalingdarisly cendenheing tstagee and ovhangin dhel neshaieh siragm thus obtained

RA2GA: 0X)GER dNIG Yow tdhBudt €6 &ilbwi foF 88dyicity e SepdthdbiePethanol
0cess .as es<c i bed above wherei'n between stages
st@p? p;" ?ntf)ﬂre ii

to.a pr

ftlrﬁmﬁﬁ%l i xture (A1) obtained from(l1l)

is subjected to at | east one conpression stage wherein
Abeorginglys e pedsenlinvention ialser pAgtes tbr ®rprecess! ae debceribed above
hRegpirBitwbén e H ol (i hE rduisTon) BIRIGERTER ) s subjected o
guRasPaeRgMPression sigge e the PrRssHie: ¢f4FH) isdpcreagadifram a value
ob1 & &édr tves valne ok 15 &n2¢ bat, @antl wheveis poopghe tioatibastpaftéily sepa-
FREY 6 b\Badi B SEBRIARLORBLAPLgd r cam i Nt stage (i)
and/or (111). Accordingly, the present invention also
relates to a process as descri bed above wherein
Becoxdipgly s theg @sesent Jnvention( lalso) relatee i xtpreeestGhs Ydescribed above
ARERINSStwbE®Blages |Il)iahd M) tRE hidduleQGHY ob@met fRE(I1) is subjected to
%ﬂg?%g%%g;%ﬁpﬁﬁ%g)%v%egv%greltnh(ﬁe %Feesgtsn%r& (8“) {s(ﬁ\érgaée% from a value

of 1 to 5 bar to a value of 15 to 20 bar, and wherein propene is separated by at least
one cooling and condensing stage, and wherein the propene stream thus obtained has
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of 1 to 5 bar to a value of 15 to 20 bar, and wherein
propene is at least partially sepa rated by at |east

wop@7003bé ng and condensi ng stage. Accordi ngl ypCT/BB2006/063325

present invention also relases to a process as
descri bed above wherein between stages (I1) and (111),
the m xture (A1) obtained from(ll) is subjected to
¢ . .
B0 B ATREBH31 00 85 S0RSA) g Bndbef o sveam
(e stagefi) andlerdiix0 par, and wherein propene is
separated by at | east one cooling and condensing

ﬁ&&gﬁingl NghVRLBhD irw%ﬁti&{ QRGN FelbE B fjr{?ngfsesgbés?‘io@@ﬁ'ibed above

n oxygen cont ent eno to “faor. recyc
PhBre b e atadet AR (Lb b fiftwed ol afieined oz (I i sublbcted t
@i leagt. onacompdéssignystagenehegreinstbe prassurendfi(GH) islisweassiddftass a value

bP1 B PHaCBTSvaTe M'Mr?&%/ﬁh%%rrﬁétﬂﬁﬁkgtap??m%nlé)%é at least

[1),and (L1L1), the mxture (Gl bt ai

partiblKpatated by atiPlstdns cobig 4 shrASiE 9% e wher 4i n
the pressure of (A1) is increased froma value of 1
necdrdipgly, tiie presghtienvehtid® alsod Adlatbsirto @Nsloddeser &8 Mescribed above

ol B0 BEZBI R ) She Lo €9 el 5PN ¥ lbcea o
atlesst@ngfopnrressionstageohereinBa pressusg ‘% G} dpcseaged feom a value
pf be5 daak dealteididd ta0\bar vdnarnehereinahstharmol ahd pespenkelgre sepa-

gelgécjlp@ L %astté?fé Holibd'bid Ezﬁde]wsﬁgtsad%?gné W@eﬁ%ﬁgrr{él&hanol stream

ected to at_|east one co essl on sta n

FRe08 182G thugioPlaInes! haies B OXEeHY GRS I FE0ggN o allow for
tesyélingdhe sepasated imethayfol dtfeany and ptogene ainehnvirde etiage (i) and/or (iii).
nmet hanol and propene are sepa rated by at | east one
cool i ng and condensi ng stage, and wherein the nethanol
stream and propene stream thus obtai ned have an oxygen

| ow enough to allow for recycling the

separ at ed net hanol stream and propene streaminto

B o308 f b oo B oG5 BRH BT o1
snatipetupastially resiused By reackien withrydEegen” ipdhe pERFange of a catalyst

ceraptisimnSmand ahlgdstapemoble métal. pr esence of a catal yst
conprising Sn and at | east one noble netal. According

o0 a preferred enmbodi ment, the catal yst ed in (ILL)
BEeriiRt & & areicmed prbodient e o st in ({Dicamensés S and the at
kappone acble mesal sueasnteObnr_e ab legastadressuitablel gatalyst suppoert.. As catalyst
SSpports 2bridd sHIHRRE bF Sny BheF SLIRBRPRIPbEtS hredBbeThéiftloned. Most pre-

ui tdab1 e %u%oortrfs MO tkgexbe rggntl Onfd)'(id Mbst HPLE "t er ro%jdes Zir-
Terted P G108 BAR T As ids SingOliE el @xidgi fuh 45 filgen oides,
soriuM pXidep| ald@inium oyides, niehiurm e¥ldg tdRMid@PXidgsymaaNesiIM oxides,
gixt dxRies Niapthanimsidies cerliun dRides) X biess, doGeeUike, zeolites or

YA es, t X c :
[EFLSIES of 1B or BT ro @l M SRR Rived Tht MbERHL &5, be amor-
PU\Q}'SO?“%r%W%tﬁ"'f“h@§€§38>Qed%%’oﬁ$-é\"9$te?’§ﬁefaé’é% the,gupport is an inert
sugpodr witmregattetodhe reduistiarsreaniibnoof (U1 ySuitable zepli@s dnchade zeolite A,
D&oliROK Ctrite™ Higdi %6?1%3{ sudH'Ss féb‘ﬁfé%rl{nobvﬁ,a@ZSI\?-Sratnd silicalites.

support wth regard to e reduction reaction o

(I'11). Suitable zeolites include zeolite A zeolite X
Aeairding tora still flither preferredeerhbadimestutile suppert cbmpaseskaroinart metal
8Rid€ Setted Mdnbinel gralip EMtSisting of aluminium oxide, preferably alumina, more
preferably alumina selected from the group consisting of alpha alumina, gamma alu-
mina, delta alumina and theta alumina, zirconium oxide, silicon oxide, niobium oxide
and mixed metal oxides thereof. Suitable mixed metal oxides include mixed oxides of
silicon and aluminum, silicon and zirconium, silicon and niobium, aluminum and zirco-
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According to a still further preferred enbodi nent, the
support conprises an inert netal oxide selected from

w0 b@7gowmup consi sting of al um ni um oxi de, prefepCBEP3006/063325

alum na, nore preferably aleim na selected fromthe
group consi sting of al pha alum na, gama alu m na,
delta alum na and theta al um na, zirconi um oxi de,

Pled SRR s PRI S HAE AT Bl TSR Gl 8 580 an o
BikMy @mjpurgiand sifieon @ad Ak My sHicos anduebiyR ndi zireeMumner alumi-
audnlarﬂrslland amdatiicomumadndnmiobiomand ta ithiec alaminum ogidenit oambe pre-
§€\'ﬁ bd Umesséhﬁeﬁ u\*ﬁ%lﬁﬂ? amnﬁll?é éﬁés HIWd@ﬁ’éjalumlna or theta

um num-an il.1co
Alupiina, %urafﬁ?w ﬁ@oﬁﬁurawamrﬁ R Ereseit 28 ik <f tway e, or four of
these aluhisurh iogides.and zi rconi um and ni obium As to the

aI um num oxide, it can be pre sent as pure or

B, e rdRenEirdetlin Blatel Bk, o8BS o ypcBRa 2B1A fperein the
@dﬁ'ygfeefmp'@ﬁh‘ﬂ (W3 comprising:tingnd WdeaQt ipne @oblgrmétal gomypfrises a metal
bXigs euppaiTEélce@ foftthe grbgy edmiidting tdi &luming esilica, zirconia, and nio-
\Aﬂ%e&& on relates to a process as descri bed above

erern 'the catalyst enployed in (I11) conprising tin
and at | east one noble netal conprises a netal oxide
Aoppaing teel prefercbd embrodlimenig Itige presenlsinsémtrog rafatead toa ipgcess as

ﬁééd{ﬁ@d agb\fﬁﬂﬂgﬁm tﬂBQ:a[Hh)%t Irng 8y iifl H &919& éﬁhé’cleast one

erre ment

t 1 on at es
Obfe RIELCaEPReE A MSial %uamﬁr%%?%cﬂﬁowams;revp Consisting of
aluplingy @ifconia,(dndl Nioempmidsi. Ahus.ithe aatdlyat useskint(lll) oé the present in-

0ERIoA MBSt DrefeRIMR dSRSndt dBRtaM sificd BRd WIRIPOE lesS&ItRAY RiEe of silica,
frsomtt he group consisting of alum na, zirconia, and
M8BFY#Yoxi de. Thus, the catal yst used in (I11l) of the
present in vention nost preferably does not contain

Attdréiagaoh il filthes pfeiérmai émbbdﬁrrfehe&h@fpréseht fh¥ention relates to a

éfg%ggscéé H%CHP%@Q&W ﬁkﬁeﬁ'\%é‘a #‘({ctbeor f{cﬂ'ﬁ ?ﬁee@roﬁg consisting

nven
gkalgba EWFB%I gﬁmam%m ? ﬁB‘”&lP%rﬂ‘ﬂa Q'@@él@étaeﬂ"x"”’e of two,
fhreenor Four of theralwinemsixideg. of al pha al um na, gamma
al um na, delta al um na, theta alumi na and a m xture of

r fo r of t oxi de

th
o84 enelriys. B =Bt popn St Fisrat eptoioveain | ficomerises atfeast
80wt oYe endren p(aferablycadigast §6 avtabb, Inacre tpreferakty. attipastifibewt.-%, more

fe?érﬁbl?*élt badi ot RS, Mére efe%blyf@crl@aé? o8hRL %tﬁrid s'ﬁl nﬁ(ﬁé%t'eferably
8 BDPLE r.eferabl A
APept st T or Bl ps i, Bl o AR od vélapt o i Bhert Fgpeciaty

preferably the gaialyst sunpprtespentially consists ofpirhedaleminene t ot al
wei ght of the support. Especially preferably, the

?ﬁér@#&f@tthéﬁ%{ m%ﬁﬁt?ﬂ\t }eﬂtéé/ t ? rﬂ)f"éc%§§ agfdeglzrﬂ{@i abov? whereln in
fesatlyst gmplayed in Q'thh&tm%té' OW?e?féh?] Sy F?POFH% alpha &I%E‘a

enployed in (I11), the nmetal oxide of the support is
?hﬁ@%r@'t\’lg‘d@sen{rhﬁéﬁf&f Rilatd'® grp?&,%% as e Ridddabove, wherein in

a&aj eg‘g;?o;@roc @)Zl&%lswpg?r?q% etgyg &Se Bp?rgaompnsmg at least 90
wat‘Valof/elpha almmmx;ppefenabb'mpmsmgw@ssantlallwéalpbaalumlna

According to another embodiment of the present invention, the catalyst employed in
(II1) comprising Sn and at least one noble metal comprises a support which has a BET
surface, determined according to DIN 66131 preferably in the range of from 0.5 to 15
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W . -% of al pha alum na, preferably consisting
essentially of al pha alum na. According to another

werdoadoosent of the present invention, the cataP@EEP2006/063325

enployed in (111) conprising Sn and at | east one noble
nmetal conprises a support which has a BET surface,
determ ned according to DIN 66131 preferably in the

. 5 2
FEISRTES ppgtlribly of fin 2P EELES A, SpBier Bty oP g 2B 14 i,
moFePrsfesakly abirgm Srto AR s aandsstill-mere miefaralysafifiom fisy &1 m7/g.
preferably of from?7 to 11 n2/g. Therefore, the
PhESRI. ﬂbﬁﬁégﬁhf’gvéﬁt’?k Bl oeiﬁsia%n@%fjg?"ﬁ?ﬂghemi“ the
e erblovecin S} Ryiha o se kv POGH Maied AGET pifacg determined
acooodiog gD N6GA3Y i6 61e3range of fram Oantged Sof?/g.r om 0. 5 to 15
n2/g. According to a preferred enmbodinent, the

at al.yst enmpl pved i 111 0 ses _a,sup .port which
RBLH R SR RYEE ethelilbont, 68 BAGT Bribictel B eiffafes a sup-
peré whichohas a BRThsurfagegdetefmined acoordingdo IBINnGG 131 prefegably in the
Ringb of flby0.Bto 15 ARIglmbee Préfdratiif bBfrorrte 15hEg ahbie ppéferably of

t I Q r

ﬁéﬁ‘;ﬁ 8 4ufS, BierorBRiefy i s w12l a4l @ pdferably of from
wierldim¥e.nyhereipdhis suppart is aniekal axideq areferably & mgta) oxide selected
fretnathe @roule coresisting el sflicomokides, gziwopiuaooxided, iahgniafum oxides, nio-
Blun Gflo® é“??ﬁ*edéﬁﬂaéﬁ”x”éa@%sg;‘;%ﬂ"ﬁédﬁ%% _eéi“e;‘i;éﬁﬁr Brably a metal
8’68?1@?"*%[13‘%? iffeep%woas'ﬁmgap geegiums axides. AUminy prides, nio-
fuovpxidesraridynixed omiﬂeithemﬁ A& Wesoribed abovd, sifl mocepreferably a metal
XLE SBiectiiichh WE G RENTHhG LA Alnine) HRYe pier@bly Mom the group
SER 3 A g, s PR e Rof, ﬁi“éé‘oﬁ"g‘gl"ﬁm’%ﬁ alfffjiieand mixed
pridesiharrof as desaribpe abeveu ptitmars rreferapivelpha plvaning.uni na,

gamma al um na, delta alumna, theta alum na and m xed

PHe ﬁ)‘?‘e,ttﬁgrﬁ% n?ﬁw?ﬁt?oq }e%%]ﬂ)bg}f)?oceﬁ 'a%ldeglc-’rribeed bove, wherein in

re erabyarﬁwaau_mna. erefore, t epresen?__

E}‘F\/‘@tﬁ'Y% gmpiayed &3 (IHhis 2 swrpedad;calalyste diersuprert spmpising at least 90
whe% aif ralpha. dlominaa pedfgrablyesupbisiegl essenidllyl 9f alshaalumina, the alpha
SRR A ngf@tﬁ'lyﬁéte_rrﬁm@d 2 Birngt HTRd6%30 PréferdbRAR the Pange of

.- a alumna, pretfer nsj stin
oS fo,18 Pl s peelaieaRiatrom A 4F IR OHE mueheablngy from 2
to BEM’ge morerpreferably of froim ta 32 Di*fg @8l sl mperef preferably phfrom 7 to
yhez/gange of fromO0.5 to 15 nR/g, nore preferably of
froml to 14.5 n2/g, nore preferably of from2 to 14
n2/g, nore preferably of from5 to 12 n2/g and still
hbe caalvst suppery ageorlingnto7the cpresentonyentivnds psefarapyt employed as
FoRey. Préfered dedigetries bl fdiTexample, palletNirigeshaipéd pellet, sphere such

S JE r e 0 rie

0% BBt 4 AN SHorE offRUGH ooy SEIn i SIER 4 Sta-shape
SR Y<cogwhpalshaped RiEANdhe prandiarpgter pfprpferred ggemetries is pref-
érabl inrthe sangerd frooc h ta 40 stray meteapreteratily ahfiiomr2 to 8 mm and espe-
eV brefrasi 8PRSh 3ith @Hm The mean di aneter of preferred
geonetries is pref erably in the range of from1l to 10
mm nore preferably of from2 to 8 nmand espe cially
Most preteivieg gebmitriemade spheTesvand Gtinderpr asipecialiyipreferred are spheres.
PRASAbR R nre tkdS WRS%A3TAhE ¥bhdtES have 8hiahidtal biless than 3 mm,

8h& F\gtrrﬁgr% than5 %h’%ro??h'e spheres have a diameter of more than 7 mm.

Generally, the support, especially the alpha alumina support, can be produced accord-
ing to the methods known to the skilled person. Advantageously, a cylindrical molding
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Preferably not nore than 5 wt.-% of the spheres have a
diameter of less than 3 mm and not nore than 5 wt.-%

w@boorhaozspher es have a diameter of nore than 7POQIVEP2006/063325

Generally, the support, especially the al pha al um na
support, can be produced accord ing to the nethods
known to the skilled person. Advantageously, a

BB ey gﬁ\ghgg&egmpm% Y4 BloioBball @ Bd optonaly
aarumarﬁéurp@mw ghand shasingg opiignally h&aﬂ«}mgjyf a%vaﬁgs gHch as graph-
itel] My ateasate,Umitate stayclaphnitricegcidyiby stdelmgatater painaéxdruder or prefera-

Ei‘ﬁ o ﬂfln &'o%e?&é@exth)ﬁe?‘iﬁﬁt'%ﬂa@%@ﬁm f ¢ rﬁélgfnyg%én be per-
contin

EG F'PQ/ the, ’ftf‘isn'?gj‘ UPC?sﬁe Eté?f‘qﬁearﬁé# iedy prgfprably at a
tﬂmpemqutehef feort r09itor18pr°Ecarts caldihed, epreletabiyd atsa temperatures of from
460 ﬁﬂsod’f@f& rp?éféﬂéb@'tfrcﬁn b%@f I@tﬁl‘éf%ra(biy ih raOéBanQ&bdsostrJa%Q calciner.
StBrcuSBt, BrcpoRe rEIERa: Jraid reGrsd a e uSipBoralurd B profrabiy
fremf 10810 §200° Gl ratani bomsrsan uniekecburoem er a muffel furnace. Alterna-
fudng egletiation cart be pefdraedatartim) fomM G rméldingtahialhinppstiuassbehmite

ﬁ\ta @ g%@@aﬂtﬂg gu&‘f ai? %gﬁék?ur%aéé odi%fé%%%l \R@r‘; %%%Q\tlr%ddgly and/or

f’ﬁP‘PfE@BOUW tf@FQ@&th\ﬁGF‘?ef%PcMﬁﬁ'ﬂﬁfb??' @mpeﬂ@sp@df {He Rore structure
of taetsupport canrba inflobadetobycihvichbse Meatip ©F psaitiobbanrite | garama alu-

i lAﬁe@%ﬁ?%lyﬁL%‘% ﬁﬂqyﬁ%forﬁhegg #]Itet:c il rd| fgﬂ; Igggrﬁnéé 009 A1,
?%@ﬂwé}% 'l\?r:ec‘%(; I'BE é'%e 2\ 'Sﬁ?fzd%wnt In'case a pel-

ketirzed noldingos emtployed pling-shaped pblets as dasaribed il Sté@18,220 are pre-
fdiegen ratio of pseudoboehmite / gamma al u m na.

Al ternatively, shaping is performed by pelletizing
according to EP 1 068 009 Al, especially page 4, line

A at lsaptaie bla matal gempAsedie theudstal g egcardiog e the. invention, metals
GRSpreferied With Zetsdadtél fidmithe graYptRdisting OOFS, h@cnem Cu, Ru, Rh,

8' A?t @saﬁ‘ Igtei%rél*&gg rﬁnﬂu}é f6tw%1(§ r%gr% d&rtﬁeﬁﬁe a‘?{ rAresdat least one

ﬁ%@% AR gPe.dRN. I af‘ﬁ@éﬂN%Of tWQtO&I"éO’ﬁPEthSF%F@Q'%EUWﬁ% mixture
ef ed ard Rbtoed niktare ofRd gnidoPioreomixiuse onBhahd Rt or Emixtbie of Pd, Rh

EHd PRire rfidte PRt o?!errﬁtgse ngréf?nedD%AglaﬁHuﬁf‘d a mxture of

two or nore at | east one nobl e
metal, Pd, Rh, Pt and a m xture of two or nore of
il h@eﬁnraﬁhapeessu’clhvmloa atsoxelates tofa prdcenssdsRrlesoribed above, wherein

fHeXétuéastQi‘neF’ﬁbb@él ehe?él dé)'fnp@is@al Xt ﬂfeecé?élyé%fbrﬁﬂéyéa |n0§ta§’e (1) of the

Blesph Fuctitve hrodise A Spiobtel oy Ao ?Pa'gﬁf}& 8PBY, Rn, Pt and a
mixkenetaf wo ar mere thieegob Mess Péﬁfgﬁa@b/eb‘@ neblejmetalt jspdafinum. According

RDONECaspakE ltied Bt lehst drle heabselodied ol the Pdup co'nsmnng 8FEHd, Rh, Pt
bid Bhﬁxﬁl% 3! tmtorqﬂ@#e%@r? ?no}i ?ﬂa?er% k é)at‘ﬁ[l gﬁd Rhesé I?)?eferably

I nventi ve process

SURROTIS (0ch SHPASH haying BEdhShrfach: RSN S REing (BN 66131 i
theenaagé of frbomt0.H itefl 8 madd. VAccbltingioldrethee taapedtsthel attieastione metal

é%légc%?'f th the g? e&ﬁﬁ%ﬁﬁ 82 E§| ngtn Ilﬂ’r;ceaﬁ‘ﬁta RRGurB® 8o or r more thereof,
AoxtRIPteray DRUMGT. A SN AHR PRl oDl Subragiedion alapt o mefal oxide,
plost preferably atingna, aatllé more peafatably alphgpauméd. dacerdingdp yet another
Bspech Qhé1 aBlelstoid Aetl Gélb@tbmffbﬂdtrécgi'@ﬁﬁ cHsidtg LI RO RR3 bt and a
I’“E’%{'% c%f §%z ére tﬁ%rgé oésgg{e}grﬁg%i@?t é’\lﬁ‘%c %rnglélrgarte preferably sup-
ported on at Ieast one metal oxide, most preferably alumina, still more preferably alpha
alumina, having a BET surface determined according to DIN 66131 in the range of from
0.5 to 15 m#/g.
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selected fromthe group consisting of Pd, Rh, Pt and a
m xture of two or nore thereof, nost preferably

w@bationmsps and Sn are preferably supported on PET/ERA®/063325

one netal oxide, nost prefesably alumna, still nore
preferably al pha alum na. According to yet another

aspect, the at | east one netal selected fromthe group
consisting of Pd, Rh, Pt and a mxture of tvvo or nore

t hereof , nost referabl pl ati num

Binile dherpage e, ﬁpqu'@ataaﬂn%@s tOéBQ?"‘@HetSr?éihﬂ atd%sa gne noble metal
and Bn moafpasablnythelcamiysaempbyedl innstage (N )edfehe pregent ipvention, cata-

E%ﬁ@ég@ R B SISO R 9056 E er%lg?rpo.ooos to
ey . Bioge n@f%raelr.frr"gg IOBFnt? 3l et pisTeraEly Jiom,p005 tp 0.5 wi.-
fhandtstill ewse praierablybtom 140 OttowSio ob8pyr arskidon 9.0 to 10 wt.-
datn%rb! %Fef@r‘éﬂy%f@bd% t§t53«9€-% Irhdrk éfeHM‘y %rﬁféﬁﬁﬁ to 1 wt.-%, more

erre srn 0
S AY Sim, 6005 10 Y3\ SoR Sl ok 6rof a3 T g1 A90125 wi.-% of
me at%ashgmen@tvlenmt@lrsuppcrrta@lmroatemstpne mefal oxige, ivmagh case based
bh electoddl landun® 6T Be GR TedsPofle Metdl-oxde ofMkk Slipgdrt preseént in the cata-

BE6 EaRLY Ay e ol bl . S sl Bteavy apra

fluming hamingea BEstyrfaer 9etﬁffﬁ'ﬁ?@ amd'ﬂe to il 66131 ipdherange of from

pisetbersaink/y. Inreath(Ca8@S5the at (edst whe néble anstalsit ipréferablyeselected from

ﬁ'fe rSer@QJ) ajrgtﬁ'r 'B‘fgre?éeiotlgrn@gf uRh; rfYaQ&e trée}fgabg laﬁﬁéﬁd 8 Wixture of
ﬂ’ e L ek Pl a5 et 5t st P o, P

end:a mxtare Qf>twd or olore thereodi §il mhorp ipesfemed isrplatinemc at a

| yst, preferably alum na, nore pref erabl y al pha

na,. and stij.ll or e prefer bl ha a
RIS anE BBt merlBhEiE FiefsI0 R Bt s HeHOHR) abyg wherein
yst gmployef in (Ibheammises from P17 & 0.2A v@a%rpfc%rsend frena 0.01 to
ef25lvaas ofeupsdied dredl pha-altimiias ireé#dhl dase ®hesd 6ltHerter weight of

ilﬁ% &Brﬁgeﬁp@f’fhé ga@%sgfth'é Ig)(l%) aluNr?a ﬁ’éfeéﬂly I&ang ? BET surface

f’%ﬁ’@'"ﬁ%?ﬁ?‘gd'"%? DIN 661 &1 inthg ranasefifram §roig 15 m2/9 more prefera-
blyrimins2 toty of/glehd sk moRé prefatably fromt Ttoet 1orh2/gvvo or nore
thereof. Still nore preferred Is platinum Therefore,

he resent |1 O S to a r oc SS
DG 8 st Bt ephogmental do,BsennayGaN e catalyst em-
ployed irc@ibpedansprises from 0.06 1o Odl, s pmferaw)ofrorﬁro @ﬁwtp 0.08wt.-% of

8n cbhdtﬂébnﬁ) 0455 WO 1 O/Pn@Fe ﬁbfe?é'tﬂ %Fned 08 rto a (F!f‘ﬁt 3}, oMeat least one

Pug 3l 3ERatRCeh, A1enSC el Brighs piHibraBlk AyHan fhogs preferably
Alpba mipraingEands glilk moee geaferaply rAlehaalkaning having appiNT eenfage deter-
indd eccorirgLtoINf 6613 Gh thetrandofdrg 0.5 15 MPF/gf theat Wagt one no-

&rforﬂgﬁr L%A&ébrpgfe%ﬁ@e&éq rrbmﬁraaegeg f&&ﬁg@ﬁ% Jfrr%mc% r\@ Cu, Ru,

é?ﬁ I5, Rt aRgha ’W'ﬁé’%%fttypﬂtm%ﬁr%m??@d“qtﬂs( Pie) prefera-
blgrfmm thesgrbup cobsisiingtad R, Rh, Pbaed prmikiurebf twd oromo@. thereof, and
5& rgorggpbgﬁrreg%efn PRl from0.05 to 0.1, nore

prefera rom 05 to 0.09 w.-%of the at | east one

nobl e et aI supported on at |east netal oxide,

peedrdingli @ setond preferned resbodinient abthe mem inventiom she eatalyst em-
|byéd m"(ﬂg%oﬁfpﬂé@sf mbfe/thah Dfﬂawﬁiwfﬁwéré b ForB6M001 wt.-% to 10

R 1o A BIBIRIIL] 026905 b 2y 9. greﬁgéré%%r.yn 013194 wt-%,
more preferably from 0.12 to 0.5 wt.-%, and still more preferably from 0.15 to 0.25 wt.-
% of Sn, and more than 0.1 wt.-%, more preferably from 0.1001 wt.-% to 10 wt.-%,
more preferably from 0.101 to 5 wt.-%, more preferably from 0.11 to 1 wt.-%, more
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ble metal preferably being selected fromthe group
consisting of Fe, Co, Ni, Cu, Ru, Rh, Pd, Ag, OCs, Ir,

woRoo7Am3860d a m xture of two or nore of these PeL/EPHN06/063325

nore prefera bly fromthe gpoup consisting of Pd, Rh,
Pt and a m xture of two or nore thereof, and still
nore preferred being platinum According to a second

@Fe%r?ﬁlg?rgrenﬁ]m?% ng\‘/\‘rt ‘}f @?tn%Sr%e&EfeHb n;gf?&h;b% 1%3)9%5 wt.-% of at
lpest oge ngble rﬁ?*@h%@%% PR 1At deasbetak oxide, ryeferbl aluggina, more

p‘mferanly efpmaa#njnylné rarma SQill hiske preférably.alptia aluminahaeing racBiE Yy surface
%Fﬁﬂe& g&cotr&’i td(‘f)w 881370h the?; ﬁ?@ Bf#%r%f ofg Bm5om‘1/§ thQ@a Igast one
rom.0 ? H% cu R

ble ”%t%lfpr ﬁra éVn%e'?ﬁbF ?tﬁ%?foﬁ‘ t?'e\&’ oupygonststing Bt e ecF u, Ru,
Rhoﬁd J0Ad, (x| InvPt,-AG and a Gnixitire 66 twiomr engre of thesb Inyetéls omore prefera

By ko tHe growh COI%ISt r&t Fﬁf ﬁhe PaBhy afhkExd oﬂtvﬂo éromére thereof, and
rom0.12 to 0.5 wt.-% and

%m?PerPa?frs"E?EP@pg%t@? T om0 18 o 0 25 vi -9 of at

Ieast one noble netal, supported on at |east netal
VHiild @s t el vesigit! ratucﬁdaﬂme BEleastone nebrfmeétab! tih dflttidhéatalyst employed

| @W dthe E%%el’?ttlh\{éntlg}? dtﬂ{e%rgr];q{o e\élflg Ilﬁhgtcﬁ'l uWﬁl@;ﬁt 'f§ ff the at

erm ne
legst Pf%"? ey, referaly hging sejected ﬁ'ﬂﬂ’gthetgfeufétcoﬂ%!%tg‘lg Qfirfed, Rh, Pt
aod b enirmteadf tpoak eraxb therésf| agl st reorequieferredbeing pitioum, to tin are

91051% Eé)?% b{_)‘:P;@s qblOt 11:0. Plmord reB'thZ}Pﬁ%eAl% to@ﬂ rlnf)re prefera-
§

se net
by .21 tF'dH?’PrPé‘g%fag?[Ypo R L no ot Pd. R,
Pt and a m xture of two or nore thereof, and st|II

TRERfAPE, QhE Eféi‘s@nthﬁi/é'iﬂlomaﬁio' rBlafBs YW ﬂrScé;% aIsQie*sBl:jbéﬂeédb% wherein
i,n 0

bt BolvsL Aoyt A, PR Rudh urEryf et gt brdpblécet o snis
trﬁéeéarme@flff@rrs é(tﬁﬂloez limtations, weight ratios of
the at | east noble netal, preferably bei ng sel ected

ﬁ'b@{nakggrdﬂﬁgg %ncq?&éhé{i eﬂﬂ)oglfmé: g uDaQ mprggen?ﬂ?/eﬁt ﬁ‘[)uc(,a‘?alyst em-

Bloxed ML) qomnrisas fpe o1 i Paﬁg@ é’r%ff%'i abd fromr(bm 0985 Wt.-% of
Pbsdp;ﬁrtéd onatphapalerhimaainl eachrcase baged an thelotahweight of alumina pre-

rﬁflﬁ'irﬂab!:éfalgﬁomelaﬁhé Blutiy Raviifla HET Surfleb Qjeerﬁﬁr?eﬁaéﬂcMrdmg to

& 3?@@ tnothg fﬁ?gﬁ%fe gtﬂe Crlngr escejg%%{wg}/ gﬁélpé?f?t?(h Sn being in

thegaoge of fyam 12tpl1dk®d in (111), the weight ratio of
t he at Ieast one noble met al to Sn is in the range of

IhabatratabS f ot ospada FER0RM EMbebM e oPhp PRt nyention, the
patalysidgemployed in (Idbegmprises frame 0P, ©910.09 vd.-%50f$n 296 glom 0.05 to
Bi09antd % sfirnsUp porteldoral pita-alumild, @f eddh cidpbaséden e total weight of

QII#JmWa ﬁ}llegghtnlﬁ thé %a%%p tﬁﬁ%?phgaaﬁlﬁqln?rh%ﬁﬁg 5 ﬁ‘fﬂJ sd@ﬁ'cg I?Jletermlned

ASRAHiRe BE‘\‘ §1§1f incthe ganaerofifiosy 7 é%é&r"&‘(%@“q eDY‘NQ'@d@@‘lOf Ptto
Bn being in dregangé of framm 2 tod:A8. N2/ g and the weight ratio
of Pt to Sn bel ng in the range of from1l:2 to 1:0.5.

LR aeiafipode 2eednfesneraly AFbteccrmbadiasniir 4 resent invention,
theptatalys! emplqmemu) (Iumqmprm fomodnl B 8. 25 wt6 %0 s«x andfrarh 0.15 to
Brsardyf 6fFNstpPbrtdd®n alpha-alumina, in each case based on the total weight of
alumina present in the catalyst, the alpha-alumina having a BET surface determined
according to DIN 66131 in the range of from 7 to 11 m?/g and the weight ratio of Pt to
Sn being in the range of from 1:2 to 1:0.5.
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0.09 wt.-%of Pt supported on al pha-alumna, in each
case based on the total weight of alum na present in

w0 b@7oaizad yst, the al pha-al um na havi ng a BET BOT/ERD®6/063325

determ ned according to DI 66131 in the range of from
7 to 11 n2/g and the weight ratio of Pt to Sn being in
the range of from1:2 to 1:0.5. Thus, according to a

RS QAT TR TR M@Ho& W RPEEE Miam con-

tanb ef at ']!QStt?oWB @5’“@[9 P“)@%*F 'Bﬁ aegt 1 whntoomese pefesably at most 0.5
wt.-% Ymofe Eteferaupcat lmmkt om at.8bamateupreferably rat eash 005swet.-%, more

%?&?blg Bt cEt ) @'i ﬂr%f‘%rétl)lym %st@%@é@ﬂ& _% &nb'281l more pref-

dimest @%ﬁwﬁ. ﬁg'"t?? ChRo8 G258 PR the 013 Bt S e the at
mastx)nblnably metahpresbat |wl=heg¢atalysltl oof Pt to Sn being in
therange of from12to 1:0.5. According to a

the cat o ()
REG b 58 aFRRCAD o AL bRl BYBghd i b Has a potas
piueY eandgntyof at mesk2 wi.-%t movg prafereblyratmegshdi wt.-5. mqrstpreferably at
fhoBt OV6 -wt 286, Aok prieferbisly abulnmtaa 1 0%, More eferdbly 80mhest 0.05 wt.-%,

Bicf Bicfthiy 3 BB omﬂ‘%%r hrofDAfy B FHE' PRSP, BRPLiil more
preferablygt @‘OEF%%T %Té? igea §@390b§§9§ aptthe ttaliweight @hSn and the at

leastorizasbie motal presenttiatheveitgydt. of Sn and the at | east
one noble netal present in the catalyst. According to

Eq?({ralngég raggtﬁé{ugrg ;gqa ?ﬁglggﬁq nt1 h?, &ngtq%%?stt?(?n oyoeébeln ('II[)1 has an
allsalg metak Contab, jhemlkatusetanbmng sélectad frompthe fgroupbdansisting of Na, K,
[Psid Es, of ¥ mo§l2 WL nhé farbly a'%tmd@?rtwto%lmﬁe préferably at most

BT iy T . Bk B Tl s v
Befe prefarablyrgt @ngr(é%%k%ymate proteratdy alomosttO.00F wh-fo ard gfill more
prferablg 2€ fos0. 00wt 0% ah eaeh gdde tdseddnanéltdtdlaverght be8A fand the at
%Qgtt&%bAo%léTﬁbﬁall B%r LS5 the d?ﬁ catal yst. According to
a Sti nore pr nmen

red e t he catal yst
enployed in (111) has an al kali rretal content, the
Atéatling ntetalstibenong psefered ethtbadoneriththegeatalpstcamplogéd irg (1) may

9$m %@Il'-rhet%@dang?or aﬂiahﬁé eéﬁ}?het%lé"ﬁ/here/ih rﬂait}?referabl , the sum of
n

r ef er
ecaripuns f (iasemplals exapiptdp Hegeatalgst andcalcyfaleglpure metal is
pt mbst 2bit.y% amoreprefayaly)$ atvmostd wislee more praferably ahtmasb 15 wt.-%,

fhofel M'!fera a‘F‘Pﬁcﬁt Qrﬁbt‘i%‘bhéfe Hre é‘;},rﬁ@sﬁt 085 w?/ﬂ"/@nrﬂore prefera-

S g0 1 Lo e g o b d B vy o
most BT avtnib; il eanheeasetbasad oRdhe detal weight af@maed the atdeast one
Aotsié iméltal Pagsenpihehetatagsenbodi ment, the cat al yst

enployed in (I11) may conprise al kaI i metal s and/ or

al kaline earth metals wherein nost preferably, the sum
bherefaze. dhe prasenidnveniies @lsedelztes 1o ARsPrass #si q?SP'P\t@d above, wherein
thet ceitalgst eanpiioyedlic (ll ixhas aa alkali metaredoatent obnattmaere $har0.001 wt.-%

¥hd z K%Ik%ﬁr‘i@eé’r’tlﬂn%fé]‘%ﬂteﬁtt of Ho® note WMan-#B0 % in each case based

e whcRboT St B ol epsLina e Bt Eaatp Trasiatayst

prefera bI y at nost 0.01 wt.-% nore preferably at

B %S tHe dHpHcaron-otarnal 1844t lohe MBbIR Métalf fHPEH dntdlthe support, there are
no specific limitations. Preferably, the at least one noble metal and tin are applied by
impregnating and/or spraying. Impregnation of the support, preferably the alumina and
more preferably the alpha alumina is conducted as principally described, for example,
in examples 4 and 5 of WO 03/092887 A1. Impregnation is preferably conducted in two
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nost 0.001 wt.-% in each case based on the total
wei ght of Sn and the at | east one noble netal present

WO poojoaoss@t al yst. Therefore, the present invenPCDEPELG063325

relates to a process as destri bed above, wherein the
catal yst enployed in (I111) has an al kali netal content
of not nore than 0.001 wt.-% and an al kaline earth

%EQL/\@%PJ“ ﬁpé flﬁttl s{b@b Hg‘)&%@BH?{ ng?rQ%tatM gltp/a éJ\ft%F\CJ? the at least

g nﬂ'alsueetﬁlepeﬁferapw&aﬂnunh ”N'i% Peaferaply swith mlatt'aumrmtrate solution,
ang| afieatdrying, difie tdtalyat islimpsignated m]abéeeomﬂaswp withda tsblution of a tin

g&%?odrtae P}?/eli’é’rgﬁlgta Shi hletthbrﬁ'jEesoﬂRio@ P&t tchlect ﬁﬂéﬁ%l%b QB &Ayst is dried

era I'east one nobl e neta tin ar
B‘E y i mpregnating and/or spraying. |npregnation
of the support, preferably the alumna and nore

W?@Eﬁél@%ﬁtaﬁe@ catal ﬁhéﬂ é“ﬂ?référrec? aSﬁQQHE&f%@ gﬂ)‘ét 5% and a preferred
i X

AU Bt GBS EE R 10 N eCe I B ebras Y i, brasion va
vehanecdasernined amtobrpgsto\/aq% M DHA038-81. i thet C%rt@bof the@resent inven-

fioH Pastlre streb§alaed ateadbtahiiiedorstdst agparatlis ¥h & @widk@a&ipany).
one noble netal, preferably platinum nore preferably

with a platinumnitrate solution,_and, after dr

Preferably athgqatalyst ihap achglityne prafilg She Biean §Pﬂ‘rﬁ%§¥ 'Saorefe’ab'y in
thel rahgefroraf0. tal 2 glcmo moee! préferale fremed6 yo &.29erh

chl oride solution, and the thus obtained catalyst is

rie al cj ned. Th oht.ai ned catal yst _has, .
Rbonrang o tabe s ismiifura B cimereift Rpvas nipaaied ggm 1 is re-
actpd witb hydroges. of nore than 10 N. In the context of
t he present |nventi on, abrasion val ues are determn ned

ccordi ST 05 In th con

BRERIE T s PN Ml B eoepl can pe b gl famavad from (@i by
adivetingi thecmqbar hydragen - pyaanatatie agyalgeg which lare smglgrythan 5:1, pref-
Eraplyesradlley thdmer équaiiiy a15:1)afiore prbferdbly yipalld?thdn beequdleo 4.0:1,

RS p%férﬁbl%ﬂ%ﬂbé’thaﬁ o‘?regp&rtﬁbé ¥1' St fied 8@%‘?76%%& netar hydro-

%%otoéygﬂj‘ @yods érgﬁte( angs | fromh@- 1l i ﬂ|15e1 (r@rp)pref@rﬁm Fpm0-2:1 to
40y evore Iptederably fifomo@B3(11tb)3.5:3. re acted wi th hydrogen.
Surprisingly, it was found that in (L11), oxygen can

e effectivel repoved from (4G | ustln
POHHING J41 085 EMBCCRRYS & the presett valiioBe lnrined® ydlogen : oxygen
eattial i5 @referadly fom 0,407 & 81| morerprilecably fram ®5:1dqB0:11 more pref-

éradlylfrori D621 W@bqfa?aa|s‘i‘llﬁ1@ébr%ferb$l?ﬂoﬁf0 2dyah. 5*13 4.0:1,

nore preferably smaller than or equal to 3.5:1 . St|||

nore preferably, the nolar hydro gen : oxygen ratlo i's

Aacargdiag ite agether embodiment of the present inygpiiony ther molgp|hydrogen : oxy-

geratld. i8: preferabfly florh, 1.57rt0 N5:¢f moa@bsefértablmffbrﬁzlo 1 @ 3.5:1, more
I . t

preferably §APEET B3, &P R SuLRERUGRILNorh 37 58,

preferably from0.4:1 to 3.0:1, m)re preferably from

mhéneibre dt wadfolind that ¢hepreafovalr aflaixygd may e Grhieven iR.tBe presence of

tivdly VO %oﬁ’ée%trﬁﬁ&@ Jf Wd? &h. 7S||;|<i1é exﬂgeﬁ @ effectlvely removed
ﬁﬂ'(f/‘e( gﬁe C?'P]\%rf]ﬁ%n gf )ﬁi}b Igﬁ Il Iso 6@? 3Ba§1 @orespreferably at least

pe 8, anarb Ipyefernabiyat legst 7Q % awosstr_t_ mare rpeefenaelyeat lefaisy80 Pom
.0:1 to 3.5:1, nore

The reaction of (Gll) with hydrogen in (lll) is preferably carried out at a pressure from
0.1 to 100 bar, more preferably from 0.5 to 50 bar, more preferably from 0.6 to 30 bar.
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preferably from2.5:1 to 3.5:1 and still nore
preferably from3.0:1 to 3.5:1. Therefore, it was

wé condodsb@t t he renpval of oxygen may be achi er€DEPIV06/063325

the presence of conparativeky | ow concentrations of
hydrogen. Since oxygen is effectively renmoved from
(A1), the conversion of hydrogen in (lI1l) is at |east

0,9 . f t r

a7 gt ;856! B0 oy $38dsuPd 18 tnd BinGo B 180 Ygp bar are
iederrach foMot0 x 8Q bpr heing m?rwfﬁf%%qa trom (9fq 530 .b§r being more pre-
feretefradal 1Y) to @0rbae teiogtimart peefirred; snd drobr wmﬁzabarmemg)even more
B rdpre preferably fromO0.5 to 50 bar, nore

re?erably from0.6 to 30 bar.In an industrial scal e,

it was found that pressures in the range of from10 to

09 labaratery scalecit was dalindfthatmréssures i8dhé rmgb ef frgmnb i éo 20 bar are

EO isté. rl\ﬂ&eof/éromlslgoésiblég) Wdu@@th@%réﬁé@ uRbé&r 4 Sfe"s&‘}#e of from 0.5

ka0 ot Pord LG R, REE BSh Phaspiit i ondif e 3pbson iy at a
peegbure qfﬂesmtbarf b bar suchtase.gskem &s1 foeshthandlfigear o from 0.2 to 9
b&eATrOM10.3 @ &Batdfroai 6.4R6 FVab befrodvid @\vEbar drifrohf0.6 to 5 bar.
possi bl e to conduct the process under a pressure of
fromO.5 to 18 bar or fromO,6 to 16 bar. It is .
phbe tanmesatuee atgviiehtihererctip it )dh camied ot ip P&!fefé*b'Y at 'eaSt 100 °C,
pioes preferalnly at least 1504C, iridrd preferalolp abieast 200 0 ad Hork dreferably at

Eﬁétszg(ha@ Tdh étuﬂ-fs o rﬂaﬂeothg? b8o ggbﬁé%rsp%élgg‘r ﬂ'e%rr%e Phus, pre-

ar or fro
oandgs oAl seraBantahie g roagoar (H) o et G kom 255
fd 630 °¢,smoeer pne(aﬂalnimtfrons%ﬁ &f épGBCvandt still gaere préferaply, from 260 to
geg ecpreferably at |east 150 C, nore preferably at
| east 200 C and nore preferably at |east 250 C.
Tenperatures of nore than 250 C are especially
pherelore.dbe repstion indHB fsepretasably pereisd opt atraeprew%fram& ¢to 100 bar

ahd whempeidie lof ac1dagnN1001°C IsliEh ab Frofr 00 &H650ILC Mofer graferably a

éﬁé@ﬂﬁrg fr%ﬁ% (S) 8 %d@éreﬁn%rafe{eﬁ{r%%%%refcff %g%éé%ébo’_fﬁ igcé%g’ ng %j an espe-

eially P@i&‘[qdo?f“ﬁ’w meny 9f the ppasepleipyention ctherreaetion e (14 iszcarried out
pt & passdreffroonm! ©tal8Q barldid shiemperature fioemperethan 250fto 850 °C, more

Eﬁﬁé&blg%@a OfessUdFréta 16&6’8@) %Qpaﬁd)a %&Quré%rﬁ 255 to 650 °C, more

ressure .
B P STeouER TPBCAS (oA anda (mefrEcGIR 268 5 550 °C and
slilernone prefefably atca prebsiae fromt 1Mo 20hkar@and sdamperaiga fioon275 to 450
tdde reaction in (I1l) is carried out at a pressure
from10 to 80 bar and a tenperature from nore than 250
to 650 0C, nore (greferabl y at a pressure from10 to 60
Bavassnepriginglyrfpencithat thefspeeifiopmction gBulitoas angthe use of the catalyst
cdsrabr@e“ﬂdobmeaét oheoBRSvéal aridtn, Hbst @réfi@rab@rrplétmdrrﬁand tin, allow for
f 050 ' . .
re eé a%l I&N %Bnrag:ggﬁér}glgﬁ Pr%f%gﬂy Sl]hé dJoB\%?Elgn é’f gropene into pro-
P%’n‘ﬁaé?‘ﬂ?ﬁ )é'Pfqdb' S8ughas ‘ZﬁibOfOé'OXPF ifRd Mast Br 1os Mg ypreferably at
oshd % habret prefesplaly iat nost 8861 more pferably @t nash@ %hend still more
Hl%?er?f)lytat‘ﬁ\oﬁla{% yst conprising at |east one noble
et and tin, nost preferably platinumand tin, allow
for an extrenely | ow propene conversion. Preferably,
Hyidrogem may diecadded tgp mbgienedGilhas purecor pasentialiylpere hydrogen. Alterna-
elphyd bﬁ nfdyde Rfic836 (O 4 Prridaeiof hpdrog@bandatteast one other,
m?)s{3 pl%%e ul?éry cgr%pound The term "inert compound" as used in this specific
context relates to a compound which does not react with hydrogen in stage (lll) of the
present invention or which reacts with hydrogen to a negligible extent compared to the

reaction of hydrogen with oxygen and thus has essentially no influence on the reaction
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nost 4 % nore preferably at nost 3 % nore preferably
at nost 2 %and still nore preferably at nost 1 %

wolarogsps ey be added to mixture (A1) as purBCDEP2006/063325

essentially pure hydrogen. 3Alterna tively, hydrogen
may be added to (A1) as a m xture of hydrogen and at
| east one other, nost preferably inert conpound. The

hELRA 5 (i, SOTMMALsr B4 iy SRR 9O hotane
alrape pEapane. watescorthe [ike. Most prefesakivdiydragends addad tg(Gll) as pure
vhessentialigpluse vorhpoungd inogse d mixture egsengialy eonsistienof hydrogen and
tﬁ/%{BP G%Qg 9},‘% \ﬂtStIeF l‘éﬁr%htg&i ér%ﬁ WérE]UrQQ:%H b}@'hié Rh@¥arge of #oth 0.1 to 15
WEE ST RO e Otk 91 5om B8 weeeopaseap the tatel weight of the
owrreuViiteraae beiempbayed  asatepmm andfet lipaitk, et hane,

propane, water, or the like. Mst preferably, hydrogen

is added taq ) pure or essent.ially. pur

TB5 deifan oRrdring o Tineah GectarBRERR  tng! i dffep qrgnogp reactors

twaierogene of mdnicheapdipnally segally, caupled\eadior operatashin parallela e mixture

(G Itvhich i?&@d fea 'tréactch%ah @agﬁx@d \f/vfth BRIrdgen biAd/dba ng/xtu% comprising
[ - . . - .

BNE 81831 PR Bfer pet brtforenl] ot EbRbdd, Brdr g o e ntg the reac-

forphitsreqtivaly ag\d@mdawam%w, fisgegrate stigam efdpidregen or a mixture of hy-

dogen cind it teas( bhé ptheambst preferabdined icompoome car be separately fed

IS 68 r?éct&or e reactors two or nore of which optionally

serially coupled and/or operated in parallel. The

mxture (A1) which is fed to a reactor can be m xed
Acedrding do e pesfemedi embodimenkefithe prasapl ingéntiye aragess, thetesd stream
P\E@’F‘Hét Fé?&tor,ﬁgﬁtt@gﬁl;ngriggli%‘t?'tﬁﬁlrr{zaedrfﬁg’{@%fjghtlﬁtb:i@tgrrﬁﬁérature of at
| | . |
BRAT o, 7y te"nfelbally 37 ' Gipafirg PR 15 i 3885 more preferably
fromt200do 800 G and shlbmormpreferable figm 25040 80B&E, nost
preferably inert conmpound can be separately fed into
e .

bR avdy8 xlinele S5 e D s REES 55 HRAB TRk @paratus may
pausediof therreagfionsccergingde stpogedl) phing investiy&act or, is

brought to a tenperature of at least 150 C, nore

RO 0 tplorePafferh ATRE TR iyl ARorallo) © @}E% b&%ferformed in 2
binge BiaapdinerisloastorineRtp tisce lpomgoMEe L os with s fxed-bed
cétalysihasedesstibed abaver and astrearraf (Gllsamdtihydnogan eripehydnogen con-
Eind hixtaRhds8és tHsudremetixed-bea 6P tewhtbw Br pfe nodk! tore pref-
OI b’le lpvvﬁcg]t ' \é)%: dﬁ{chrdl A Ot|lo %den |I terr%éth%% h;h%ecoolin coils
Pialy I gawifioh medin 41885 pe Pogling 4gentls pRdsédyaigh e cooling

pf heceasipes. AscoRBITAIENtS avater angier @il may the used| If water is used as
codlingrdgent)tic cah bé lused for the deherdftion @f skeeeh eatbhstlquentiyasfter having
pg&gﬁltﬁgg%@&%vc%ﬂs_and a streamof (A1) and hydrogen or

e hydroge

ncon taining mxture passes through the
fi xed-bed in downflow or upflow node, nore pref erably
Aocalding ftd anotitmed alterAdtiviee thet reactoncaxgbrdigy tog@dit cansbepperfornhed in a

hoAtEharddRe oﬁé’r@lé%%thcé}f %issc&flin% AR Whefein vétficdt 9P hbintal con-

ents, water and/or oil, ma e used.  |If water i s used
fidlirtinsis; a1 capesiYadls Whets he CopTG A f5;SithAL dpte; e gPBgratus or
presaed inid dkeyapparatusafsee figheesi hdo gasAeadrding d diris tembodiment, the
fublek Sre filled with catalyst, and cooling is performed via the outer compartment.

According to another alternative, the reaction according to (lll) can be performed in an
adiabatic fixed-bed shaft reactor with back-mixing without direct cooling of the reaction
mixture (see figure 5). According to this embodiment, the feed is mixed with at least a
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According to another alternative, the reaction
according to (I11) can be perforned in a heat

wezahanges operated with air as cooling nmedi unP@IVEPBI06/063325

vertical or horizontal conBi#gurati ons are conceivable
where the cooling air is either drawn into the
appar at us or pressed into the apparatus (see figures 1

Pgﬂlﬁg 8f ;ﬁf)&’uc{f% r&é’rﬁp@m?%%@@gﬂn@ fétd mttorlﬁ? w&?og ifls Sct} ﬁ way that

Bet adiabay F"tpﬁ@ﬁ‘#fe ipgreaselisngelew %ﬁb??ﬂé‘r Cféi’|°?b¥@1ki? i f\?é example at
triost 1@GREC, pmfembiy)admmgt 90 °C) inbye pferbisly ¢ nost 8@ dCi andastill more

%@fﬁg ?agn{oggﬁﬁo@ed shaft reactor w th back-m xi ng
t hou

direct cooling of the reaction mxture (see
figure 5). According to this enbodinent, the feed is
Pepentling oh specifie awtedamirthe dnvestive imocpnssda’cteast twaof the above-

Béédﬁbe& Qp&é?laﬁugeé Bérpbé 8ditdbl} & ribifed. #3§ bBEsibI8 t& BéMbife WRMast two
S crs Prn b DERELDY Bl piREl BECRE B Byt at east two
peatfexchaygerasuahrs twardhresmr @nqre deat exshangars pptn cqupire at least
siLindé-typeTedtRerhiat Feictpd YucH agost orifirdeor kg aMitietyp® Bothermal
?%%hg If B%‘cgeggérggﬁ st)g'lg gggsqt% td %omb%‘éeaﬁeas‘rfuon{e %ﬁ?ﬂ réé’g?or with at

tuses
leagberefeat Qxcf@n%s% |tBIC@”tbd“9c6WB?ﬂe°fm S*I‘%@@"W‘@h%{f'?as" one
L imdetypesisstheimal sedotar arrto tdonbinecdt least@ns hmht exchaogerwith at least

Bhe Lﬁidﬁ Q}VB@ i86th&fm ‘?@a°étort W‘BN@ BF nofe 95@? éﬂécébnﬂﬁnéd’v‘?c is pos-

re exchangers aQr 0
Phledp cpypIo o et W.&g eRHPREA SheS Seaal BIoT e lsAsLoqs e apara-
tuses hr paralial. Ifiwrocor moréepparatuses ardeerially coepled andat Ipast two of the

ég@é@@éy ard brlhégaﬁ&&ﬁﬁé?@ﬁtsﬁ&h Qdch I IHEYBE dFG8adtoOMe which
ﬁd at

t.r tor xchanger_or _t

$ s aps fuethy e saditih R Belfetly AR5 P Blard it reactoris
senady coypled withtenkeatrexchanger, d6lbean be fashiptontbe shaft segptor first, the
produbedtifeafrk 6Hanige then tsehn@tat lkeastspartl§ fbd Nfle tHe/P&at exchanger. It is

5@%%% g@lto ?@e%c(tt-ﬂlg mt!) hé K?at%&cﬁg?'{ggr ﬁrgp %@é%ﬁ?& seﬁre?n} Iﬁen being

aﬁﬁﬁtd&aﬂ%% feéjéf“ioath? yhﬁh@ﬁe'aor ab e|g@aas§hqfk,ggaQ;pr iggeriglyoupled with
b Wirele-type pemckdr] @l1) chh bevied dnto ther shafiprpactet first theap@duct stream of

wRich &lhéﬁ’ b&lﬁ %'t i’é&s??‘%tlé\é/ b8 "i}% tﬁé"@inﬁé t)IerreQ&BPrlﬁE l:—5%%5p0f33|ble to

he
feed () | ?ﬁa?@ LR tyopapRolos sk dhe BRukalRrn (reamelip at loast par
talydfed (intd ithe shkaft teactor.ed . g:;m)!sede typie, regctgr js seriatiyatoupled with a

h@étcéx@ﬁadg%r S(G’Ilb é‘éﬁ ¥e fLiRtottle Nirlde- t?p@%%bto?ﬁﬁ'sh L) foduct stream of

b Bhingat ety et R Bk Tk :éegfhﬁngsgt'fs baipiFgpriple to feed
{@lH interthe theat exchangardinstn ther prodyctisgeamdbem bsiop st éeasy partially fed
fneethe(LAde)typéiteactdie heat exchanger first, the product
stream t hen bei ng at I east partially fed into the

shaft reactor. shaft reactor is serijall

feenstieg tQuapether aJeHE:Pé'V? )/B'étq’% gel)ds fed( ipjo 3 caseade gf ?téﬂaSt two seri-
alh couples] fidedfbiedrshatttreactbrsrstich ak teo pthest) ddursir mearensefially coupled

W&locl'ibcf H6d Qﬁbt@% ?ﬁoré %?éféra‘BW tWoaérI tHrefee&-n'aW Eodphe% fi );;;;ed shaft

rea7s A Bondy Foerefably. Puse ol Souplal TRy Sodiinghior (see
figrra 7hei ng at least par tially fed into the shaft

reactor. If, e.qg. aLlndetypereactor is serially

SRR, 1 bl B 3 e i e v
{RhillDn redustirhef the %V%fbﬁs(ia"pﬁd eutdn [ay lqasttwangersially, soyried reactors,
prefdranlg @haft tdactdis,ahsre ppefacibhl fxetldbeaBdft reactors, still more preferably



10

15

20

25

30

35

40

(A1) into the heat exchanger first, the product
streamthen being at least partially fed into the

wabwdeedsype reactor. According to another alterPOBEPMW86/063325

mxture (A1) is fed into a8cascade of at |east two
seri ally coupled fixed-bed shaft reactors such as
tmo three, four or nore serially coupled fixed-bed
r.ahl L
twa fttﬁ&?‘?& %ﬁ%% gﬂélﬁaﬁc‘férg aag‘t%oér(s h\?éretfergglgltﬁree fﬂ!edybed shaft
praetEY-ably three serially coupl ed f| xed- bed shaft
reactors (see fi gure 7). Therefore, the present

hqc‘,’(ﬁarhb\?\ﬂoﬁe Sferh &t fﬁ% att%agt W@Q‘%ﬁ%?&or@ea? Qgﬁed with an exter-

R R R A R S
[east enendil the shaft reacterst preferabty akh spafe feactdns prd desighddeas adiabatic

Fldrs.F R HHis re‘f%rgécd gr‘ri‘i%(ﬁnﬁh?frtefsa@rimﬁc‘!\@ (REfckl €tﬁat at least one
S

e
PIAVBE Pt eRube e TPadil 500 el Bh T fFatior st more
arefesablyt ¢ach predust siredne leaving\eogivémreacioe iscaogled piio to being fed into

BelieRPRActor bid/8Nbelng RidNala farthdridtaRjervItheCingenting peiiess.e.
According to another alternative, which is preferred,

at | east one of the shaft reactors, preferably all

cRaling pleastraam cancbe) eeifeymed ESORNNG, PaanY: SV'@Q& Biethodagspecially
prefdrradsis poelingrviz dt leastamierneat exchianger. Altérnbtively @nd/or additionally, a

E’ﬁ@érﬁ WG M8 thedteq! n‘?t?sat gr9€|‘? rddc l{'f‘ah b°et {: Hre@r‘éh Rt 18 a desired

Iven reactor i S CQO e.re

TRErathEs RSt Peing Iy '“t%glﬁh’e&F 1Y} Qtt'P'éé?ﬁ? %rahﬁrr%eam such as
gspecially peaferablyiasstreani eunpisingrhydmwgdesi ng fed i nto the
next reactor and/or being fed to a further stage of

e nventlv 0¢cess olin str am can
E%?fetorﬁe%ccgaﬁef i 558 Bipeafadt Gt Brsenf BenEh, s rgre (©1)

k¥ing stagg (|1sofdbe invepiive moeﬂssu%hsﬁtedat@ea teemer@uterrérﬁr@m 0 to 300
¢ mbraprefephbly #OM 200 ®OAB0C *©@ @Al skl noré preférabtitarh 266 to 300 °C

BHORSht{ ?‘I‘{b ferdt gtoathg'fgsqrreécﬁgr%fothe %%Qcétfe &oétllgéjst Ao fseraally coupled

"Fﬂdoqun%hqﬁerﬁé‘ﬁters Byoratedqemgofﬁ dto éhq %ﬁ'@ Aest ’%?tCF%a@rﬁfs%ﬁm compris-

ing hydgen ghreferablyed stredrh psserdiallyeconssting of sidnageny dragged to (Gll).
_Therefore accordl ng to this enbodi nent of the present

vent e m xt € Vi .n
Chielegebip B aduotnt ofirees added B apiielitisc gt e mplar rato of
hpdogen 30ygecis snalier hanfse rpe&jely!bryrsmallgoman or eqanl ®4 &n chore pref-

§Fe’1b|yI srﬁé'lfe? tManr@q@Ql' 8 4.0 Qﬁ&r@%@eﬁaﬁa%&@r IEHdnodr éq@al to 3.5, more

BRldHoly Sttt fiah &5 calbbith o, S ridre Blofbiafnyt e B4y Bhaiben : oxy-
gen gtiotis imtierfgngesiomrf. 11t d.% & mow; preferabbafre®r0.2:3 to 4.0:1, more
pieferably fror0.81 tb 35: Nyfidre pesteradlyerfani 8lal: /to28.61[ @AM preferably from

I 8Tl s i o

listed so that the nolar ratio of hydrogen . oxygen
|s smaller than 5, preferably smaller than or equal to

?’rgé pré§§ur% énHQ%mSéSr%H r oﬁ'ﬁ@'ré&ﬁroh Iﬂ@tﬂe‘ﬁrst ‘?é&&?ér atr@ pfef&ably adjusted

57 biet Mt (pRPSTailn ingrossg Ja e JStyreadir fpés it evceed 100 °C,
preéereblalﬁloy C, muse prsfenablyaf ‘€yand stiloxgregaraferatly 80 °€. Most prefera-
bi?ethbéb?éé%uré vaﬁicﬂ thelrebetich ia‘the firsP Feickr o 84rAd Buf iPiMthe range
90% 1]0 tto 10‘!) bar more t[)r%ferably from 10 to 80 bar, more preferably from 10 to 60
bar, more preferably from 10 to 40 bar, and still more preferably from 10 to 20 bar.
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preferably fromO0.3:1 to 3.5:1, nore preferably from
0.4:1to 3.0:1, nore preferably from0.5:1 to 3.0:1,

wose/opises erably fromO0.6:1 to 2.0:1 and stil | PODER2006/063325

preferably fromO0.7:1 to 136:1 . The pressure and
tenperature of the reaction in the first reactor are
preferably adjusted so that the adi abatic tenperature

TS FARE Ledih Sodidcdthe ACE8EARCeA M B8 5 Geckil Bbttor of the
pascade a'B'I'%f tocpefng, fegiyato tgﬁ éseepnd Eﬂ% tors the prpeucs &Frearat's Pfefefab'y
Mught tohee tenegesaturenof frorh MS0ft0 1380 °Ce awire preferabiyrrone @00 to 300 °C

tl" m er‘pr%fé‘?aﬂlg‘ﬂgﬁ L] H‘3b9 0 1FHRCedd a'%fe% corm)nsbng hydro-

8 03 6 Pldragen. s adied 1o the product
8" 6‘?53 5? y r@am g¥Sen yycqn,slﬂ;ﬁigl@ BA38Sh P | & deg to the produc
strédm Ieavm the Bfst redstor. Moshpreferatiy, 20e lenouihef 'mdmgeotadded is ad-
RisteRa thaaMe %Iérnﬁtlé bff Iﬁfdrdg%ﬂc érﬁlstsh'%'ﬂelf Bdn Sopr"emably smaller

d
BRGed 4 85, P R STeIS R o Scbal 534 B v lereraby
amalefiihan or equakierkp.anerecdreferabhosmaliso than @@Egualdo 3rStikmore pref-

prapiye fhiarhylaf hydibgdhl: dx9ge® FatidGs imﬁe $andel fro 0&:1 to 4.5:1, more pref-
Brra%f e{r&R 'd’zﬁ t§ 2 @?Om'bpe él%?erglgy f om 0%CF % 37501 erﬁ?rﬁ;cf ?@Fﬁbly from

streamess é
96 t°s~’i Pﬁg "19re ﬁ;ﬂg?ra@é!rﬁrom Q. 5a1dt9e% { omor@pgﬂf%awwrogt P8&lhto 2.0:1
bhedgtilngorelpreferabiy frora ACT: Oto 1.50Is Thps, dfftee alddyct stieamalgaving the first

FgacE)\‘ BHgﬁ&esaéHj&ﬂourﬁ of‘ﬁydrﬁ .ﬂ the& %Pedtaﬁ%%%itg'{)nét%bgssary to

oxygen 1. S ertan5 pr
§%F¥398 g stgea "égﬂ@P”?"&g O9%fbre preferably srml | er
than or equal to 4.0, nore preferably snaller than or

?ﬁé‘ fes%@re3an@ tembéﬁatd%(?ff ﬁﬁ@i@ﬁkﬁh&f"ﬁ'th@ éeéd?@rfe%toﬁ%adrek%bly ad-
e_nol ar

of8q traf el Bpai feas i S sBASY rop PP not e
é‘#@oﬂ@ﬂ G, omebr@m% 8C 4morer prefasatdy §P SEcangtsti) mare prefebly 70 °C.
msﬁpréfelablmh@ pigssiirerat lhichfthe Féa@tlén ih the secdhdlreadtdr i€ carried out,
%r g lTJ falﬁ g f%)Hirl]g go d%qlbéro m%ré) % ﬁ gtz] 'b%r %EOT@Ip(r)eferably

1D tofQ Rar, mere pre %@Q%IU@'F‘ *sq é’&rﬁare@n #Y more rrefegably from 10

toezo:lbarr conpri ses an anmount of hydrogen in the
preferred ranges, it is not necessary to add an

ddltlona ea risi ro en Ssu

AP ioRR st ESLmOHE of Bxetint op RO Rie L m G T i iatag (1) of the
mventptpeﬁrme;bl iy may heunecedsary to Feed the @rediichstsaant leaving the second
Fé%%ﬁﬁ RN EadcBEé /S @t Idast b ﬁﬁl‘ﬁ@ﬂféa&ﬁﬁclbn‘éferglﬂﬁstht@ Q:bs@ﬁﬁe com-

Biiered R oy 8o BreBpatbe [Perrs O el ey dn factors.

pressure at whi ch the reaction in the second reactor
TRus; &g preduétstreamdeaving the sedsritErebttonisitfen fed 0@ thied reactor of the

cadé B &,r bl) in rf(g&'n r?tQ thgt Ple ctor”?r{e BEEst n¥ |s preferably
PRI 0PI @obyin RS NP R

hrYObt 119 tareasatireLelorerp 190r 0ftp 30D 6 v prafaiably Arar 200 /gy 300 °C
tind siilemdeespreferiatayrivamt 250f to @09 Gen Iftnecessary rasteednf camprising hydro-

ggﬂ | drefePabhy Q%@re@H !—:-steﬂ alfyhc?o RYSSof H?dr@{;?f? 88 Siddéd th% product
e negeessa(r:% ﬁ%ﬁ ucft qa@} ea L I&Eg ct]r " added
steamm 6 96N tracioh AR S RIEDIVA TG et vrogen added s
adjustadrsor hat ther mofar gt @bhydroger : caygeniis svatigrrthaes, preferably
SMBRS tR4n bPEGUE € U, Inoré PratbRBly SidlleP tfan dF¥dRial to 4.0, more pref-
Qfa%f e§r§§l|e¥ tM‘r{ oF eaﬂl tgl lé’ rﬁgr%%rgfe?'ably smaller than or equal to 3. Still
more preferably, the molar hydrogen : oxygen ratio is in the range from 0.1:1 to 4.5:1,
more preferably from 0.2:1 to 4.0:1, more preferably from 0.3:1 to 3.5:1, more prefera-
bly from 0.4:1 to 3.0:1, more preferably from 0.5:1 to 3.0:1, more preferably from 0.6:1
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Thus, the product stream | eaving the second reactor is
then fed to a third reactor of the cascade. Prior to

wheonigodzedl i nto the third reactor, the productpPCI/ERENE/063325

is preferably brought to a3tenperature of from 150 to
300 OC, nore preferably from200 to 300 OC and still
nmore preferably from250 to 300 C. If necessary, a

tcbté Sﬁ\'Hn%%i’W Ho?é E%ft%%glg(?ro?fﬂﬂ 7 dlpcBelf§ d aﬁ“é f?g%gd {?&\H{t rgtream leaving

entl a I's ad
B\ecr‘di‘}@E‘ 5‘!3\0&5@9["@&%‘%@“ ?Wéuﬁfélfd]Yéi’qgéﬁdﬂ the prefegred ranges, it is not
pecdsearytd pdd bhedditionst btredm legaiprigieg hpdfdgeh.i s adj ust ed
so that the nolar ratio of hydr ogen : oxygen i's
I er than refera smaller th ual to

31 prosspis S FipSRsRy e, Bb P RaE R e dHIR Feetp fre preferably ac-
justed sur thiat threaddigbadiceenperaturainareaseginahe tsec@dreaptor @oes not ex-
psf %Cﬂ% % rél@?édlyﬁgo o] ar'ﬂon%r pr%fia'r'@dl B@ °8- anat dtilllmdFB rp‘?eferably 70 °C.

Pest ?fsﬁe@%l*& A0 Er TRl ot W8 kB YO 46 belo? 1 e out, s
o, the range from: 10 tonidPQ b avase avmfyrabryofmro 19: to §hoba, Brore preferably

frome1 (ptoedocsr, Mbie pPrefratly frorh 100to30bak, amPstl el grerekdbly from 20
E)r%mi 5 1to 3.0:1, nore preferably fromO0.6: 1to
a

nd still nore preferably fromO0.7:1 to 1.5:1 .
Thus, if the product stream | eaving the second reactor
Aom?vdlhg @nother altarnativepinixiyrd {GUEis fedhintda spigief reacter] more preferably

ﬁg%smbé Peécft)rnﬂf)rerlqﬁgféz% ¥ sﬁw%learqgltl%rbéat%gbttok 9R@more preferably a

aiednarapl ult-Libe Vet SUAMOIP PRSTERY. e SDaleyspdied mut-ube
peastogisbhyippatl yitls seitabiecodiag no¢ansad et fecnave mbdeast partially the

é’é’cﬁ@é\ﬂﬁwd florh fige F&%Wlnrtﬁé“iéé&ordﬁl%ﬁe Hl%?erﬁbq %?%gstlég)% of the re-
and st |

re erab 9 nor e f er.abl
Ao igBh s ey 2 S mOR Sp LY 7ol g T R e PreSirplsrably from
40t &hammetlllrreg@tnrgi@rahlv frome 715Hp|8§ %@éﬁteaeaqztpndmat agggremoved.
Thils, it wad mrbr@ngmmdftmm i$ @ufficichOd rdeaove BAIyEa portion of the reac-

R hESC R0kt HEAG00) 1 98 % of BF FePESLBIERLA. Al QThabfl cooling

3gents cap lbé %"F@?@%Eﬁ?e‘ﬂ@'@rﬁrﬁ@’rﬁe ane ofin ralcofelso F‘HJH'% galts or water,
aucht e river| watem dtackish watert ardéor(d8lal waters whinh ¢ant ia each case, for ex-

§h1?ﬂa| g 5 e talkeh ?roFH Sfri%lagll\Mmalaﬁé Bgbr EHQ%I%@ 35 WY chemical

feact or
BiRat ior ety the avaﬁ&r@f e St o e rGeS at 4B gpention are used
aod.,| afterang necessanasuijgble remaeyvahgf suspended ineatenial | byi filtratlos and/or

EERMbALatOS, b%%eﬂ@ﬁ@ctw \Xntho’ixtlfdrmerl fe&tRfeht fod cG@ﬁ\@%uﬁ%s% with oils
partially the heat resulting from

E’ﬁ'gg%%eccﬁ"gr?r?fﬁ"?%e reactor. Morre preferably at |east

65 % of the re action heat are renoved. Still nore
T edser &Buve.-méntioned SinglRe Racldr isTosel, Matarehyalidgenl 1 6x9géR ratios are

E)%feqr%do/\ﬂlfﬁgﬁ aﬁahf)ﬂeterémy fn tﬂé %rg a&.ﬁén{ i gm tg‘r?: 5 ?, r%ére/ﬁrgferably from

2 0F bior L5 orer rasemtly iomi 2,51 40 381k wid Hlmars Prefasgbly from 3.0:1 to

8my a portion of the reac tion heat, nost preferably
from75 to 85 %of the reaction heat. Al suitable

i pepi ot TectntiLsing deaciora e 9p oaor casbhn A RO intermedi-
alewcoolingaiseecedsant Buritisingtye it was déund thatefiggtiverremamaladf oxygen can
Bé%chlﬁv&ﬁﬁan§ aSshgld FHacﬁ% AR efth”b‘Rf %r aRlttube fikédkBéd reactor, at

e Bs Pt yBtm RS AR pRSieRBP B3R! Bty ygrovy onw a
gqmgom 19k ther epaetion beatt mest nm@qq@blmﬁrom é5 iy 8§ %, has to be removed at
comparatively low temperatures, most preferably from 260 to 350 °C, and compara-

tively low pressures, most preferably from 10 to 20 bar.
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and, after any necessary suitable renoval of suspended
material by filtration and/ or sedi nentation, be used

waoleeobdzye Wi t hout further treatnment for cool i NBCT/EP2006/063325

pur poses, with oils being e8pecially preferred. In

case above-nentioned single reactor is used, nolar

hydrogen : oxygen ratios are preferred which are

preferably in the range of from1.5:1 to 3.5:1, nore
referably from2.0:1 to 3.5:1, nore preferably from
egerglly,df | 'B Pgssiblgig) use twQ ohEPEe ’yﬁaé‘Pé? 'ﬁtﬂaﬂﬁ d¥hleashiwo gegctors in
paralldl most iprefambdlyadiioweforrardontimenis Jroadse iff tha catalyst in a first reactor

Hs€Beer Geé&z:‘;%rto %ﬂﬁﬁ@@%{&ﬁ&t@ﬁ’t 'Irf‘fh?sr %ﬁ; (-gatcﬁor? ROhtbBkd in this
R

IS e sar
eseeliE 0 coninssan b feask b sec BECEA DPcAels! fepciprs in which
thermghetianda pedormertbistthe samermadringr ag imrthiet first nebetor. In the meantime,

fHeRdchafied BR85S of 19 filsPHiabRY &Y sd”'tﬁglnggéherat@d%ﬁfé or outside the
nost preferably from3.0:1 wher eby

| 0S
Erﬁtvaﬁtobortl on of the reaction heat, nost preferably
from75 to 85 % has to be renoved at conparatively

IrBig/ possTpifttyf UERG at Taast o Rfaetornhichfis ebhnketed ia p%EélleGmth a given

%8—1@ of %gﬁ%gaa@dcéﬁglpéd t{;’ Wabh fé’a%’t&%? ’thé@ﬁbr FB&Ieecfe%? Pfecf élfé%atlves

fisite aP@\@c@Qﬁcgb%rq@atomca%qadeAior Ieé%t@t"et Aoeasipnedsifdhe h°va°t°r3 cou-
pled an seriesranthape af leastidng pakdlielcdunterpartont i nuous
process if the catalyst in a first reactor has been

eactivated to an undesired extent. In this case, . )
?B%’EEQ’%@‘E"Q"’&%?Q&BE ?'?1"‘14;{7‘%“ ‘ﬁé*&‘% BresgRidnYRItieN Mhetein @ single re-
attot, vagre preferabiyc ersingle beoreactor, trerepareferabdy arsingte fxed-bed tube
fé;écltﬁf' 'a?ﬁ éﬁ(?lg rpfét?féf‘éblycéﬂsméie REd- Bg&'ﬁn@gl-tﬁbé ?@a&&ﬂ?eﬁ%l@@& the mix-
Bia Pl/aRans seba (L BY nvhBfl arSspds bRt Sdompagpye of fom
2 EndPGi@danprespreierahly Foms209eotN8 *G angt stillanereqireferatilysfrom 250
0360 bC|prioy t®beingi fBg iftb theaBiiorad ebeirRAfIdontoMMmeCsaid $irst reactor, a
gt?&f?ﬁ Eéﬁpné H%Rﬁcirgéé tpré(i’b}a? yaangtké’ %‘hg%&%&él&co&%fétu@gf%ﬁ#ﬁogen is
31’ %*Waﬁ'\)egfef%b't/o hé?oER?é o 4% ePfiguErd anisclierpalseraegsentially iso-
fhrermaix@aptos ,i.eatsuitable tcoolirg mahd)esuck st olgs & ooolipgacket) are pro-
§|@é& Q? réftalteye eé’éenltlglﬁlshai?ﬁ‘ﬁn RAR&jleR! teﬁfb‘éfgt%ﬁﬁrthe reactor The

her ef or e,
e O o emp@vg@fsowtaﬁix Slgsicif gl Greqgeaction
80 aglemaintain peesseotiglly mairiaiprtbé desitgidytempeiabige.e
fi xed- bed tube reactor and nore preferably a single

tube, reactor i
b BoREL s s ppget ferk E of (T Roeotepaiagly Hd fourtn or
ét%@et:@dafeﬁ@tﬁpéﬁﬁﬁw ergblyfthe mmfttblf@mcm stiffgase preferably
t)feet;'\ﬁ?d adacyorf boadiag the sﬁgfé re&ctor) thastdn dxygon €ontent of at most 500
{0
Bos! ﬁ{g?c? Yef%ﬁaBl&‘ %580% 4(96 ‘?R Qnﬁfeé gﬂéﬁfédg?lpfdgt%sfé ?@9 odl}’t"? and still
grepieferably af DPF? gen, preferably a stream
essentially consisting of hydrogen, is added to (G1).

Phée hrddRipd ¥trﬁtnh‘ 'Ie%vfn%atﬁé ‘Pést'réad’?&rﬁf' tH&l BSR4 dramd I8 @eactor may

SOy nude Waler, 1Bresent, WS s piaferagy codibaSd iy an amount o
pt mosti ot Yo prefieratbtyi at roestdswiefis aad Bijll materpreferabdy at most 5 wt.-%,
H8sddr Sthb &rdigHt dF HeCproBudtRereaMamt tBls calBEit is preferred that the product
stream leaving the last reactor of the cascade or the single reactor is subjected to cool-
ing so that at least a portion of the water is condensed and thus separated from the
product stream. The condensed stream has a preferred water content of at most 0.5

wt.-%, more preferably of at most 0.4 wt.-%.
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tenperature of the cooling nmediumenployed is suitably
adj usted during the reaction so as to maintain or

weseenbizas | y maintain the desired tenperat ure. pdivEP2006/063325

product stream | eaving the3bast reactor of the

cascade, preferably the fourth or third or second

reactor, nore preferably the fourth or third reactor,

still nore preferably the third reactor, or |eaving

the single reactor, has an oxygen content of at nost

the oBBqﬁallyr@p@Ieg rpéq@cggqr@argtfro%ghlcn (y(;at?,rpw@y R8ye been separated, is
theafobtaidEdyasamixtare (GBI 6 thpimveathd mrbedds. nore preferably

at nost 200 ppm The product stream | eaving the | ast

eact o f the cascade or si ngl e reac

relore, e plPoGEBrTG ARodP RS o B RIGRIS 56,02peibaiabove, wherein
theghigtusd (G11Ir @spiting &dmi (H1) das anouygenofontent nbesat nidre Waan- 20 ppm.
preferably at nost 7 wt.-%and still m)re preferably

sed on the product
Shy 8 prpretauly.SeuB RS o Bhydctsataet Phahost 8P RE by oauct
stream |l eaving the | ast reactor of the cascade or the
RivigH SurbRSIAGIPfoursd SHabjtes eAergl Ccopised N tisd effldaht, ak. the product

Et‘?é’a% iR A tl-ﬁef |a§ﬂ%g¥¥%t &f tthesca&?;!h‘%hg?‘e‘?é’ra g%é gé'c%nd the third,

Separ a
8k 'ihﬁzi‘PHtha@aﬁtob eqre Pf@%’a\m’!tt@ thirgor fprthgpagier grskstill gnage preferably
thie. thi¥gl reatter, o thk reducy stbéamiobtaireid fibrd thwt sindle Téactor, can be effec-

tb3br|ﬁ @Héeﬁ# rQ‘é@ﬁ t5edsk QFtlEfl tH@'dEglréﬁetEﬁ'beWe of from
ey e

nC,trﬁ re; q{gémqlxlﬁorﬁ rgf %tplénortehcgeferably from 250
o 3143, prionvterihé teedmigdntoties insbreactor.a process as
descri bed above, wherein the mxture (A11) resulting

ot o ol AR o plelRy i&g%ﬁfateao fhethod i
wbishdhe poedugt siream obbaings ml(ﬂll)\nmffgqmsm ¢s bfipging) the feed

sthedm bh@ll)ao alpesferednpRurdusend e dohtiddting the Ractidiein (IIl).
product stream obtained fromthe |ast reactor of the
cascade, preferably the second, the third, or the

By ithe P@&%‘iﬁtdf“'e’ﬁ'ﬂ'ﬂ @'SBrTEPEﬂsatBI%/P’Pﬁ%SSﬁﬁ depcgbed abpven wherein the
mbduredeavimgl theet labtl ofithe sepallyf cupleddyreadtorst ibiat dease pattially used to at

Ras |51fy%éﬁhesﬁﬁ E‘(@*ﬂzﬁi 8¢ Bérﬁﬁ@ré el raﬁ &of from 150 to 300

[eac , can be ef c ti used to bring the mxture
al) at | east partlallytothe desi red tenperature of
from150 to 300 OC, nore preferably from 200 to 300 0OC

Aﬁébrﬁlhglly| tHED bﬁésléh?frﬁ/bﬁﬁﬁrv afsbol“BIé%éQ té Cb %%e@@ asPléSribé® above,
el e Al eyiiad 5 SloBls, oBREH B2t f ST PRLRIV add ® a least par-
@ﬂ)’é‘@ahﬁédmmm&“)ﬁ% ajgmeeratureinghe smnge of freeath0dp 3P ed

from(lll) is effectively used for bringing the feed

Cona%@qhé’hro%[e# o th& 8?99%5?5’19&{@?1 % Stahed, %é’?’rﬁxtUﬁae@H% %R be heated

lontherRrelsed tegperaluie by & %}JngBr*@@égécwgareg& [agcRlectrical heat ex-
alenger, wihieh és notlbeger ndcessary @ace iige infiost peeferadfy tdrtinuously con-

§€été@b}o\ée§§fé%rﬁ'ﬁnd ?ﬁd:é kst éx%hé‘ﬁgér G8&d fo‘??ﬁﬁdf iRg ¥G’II)‘%§% preferred
Eo atteast {9 @'rp)é?fg’g? emxtgf

iR gt e grean ghtaines op" o’ oc.

Accordingly, the present invention also relates to a
PhEeRRE, RTofMiglol P BéfeRVémbodiment of the present invention, the liquid or
gaseous, more preferably gaseous mixture (Glll) obtained from (lll) comprises of from
70 to 95 wt.-%, more preferably of from 75 to 90 wt.-% and still more preferably of from
80 to 90 wt.-% of propene, of from 1 to 20 wt.-%, more preferably of from 2 to 15 wt.-%
and still more preferably of from 5 to 15 wt.-% of propane, and of at most 500 ppm,
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wherein the m xture leaving the single reactor is at
| east partially used to at |east par tially heat the

wWoRooros9g G 1) to a tenperature in the range oOPCT/ERIN6/063325

150 to 300 C. In case the ppocess of the present
invention is started, the mxture (A1) can be heated
to the preferred tenperature by a support heat

%?J‘ @%leg%‘f A m%gt fdoe;%rﬂ' 58{%6}%&&?% ?Qt?:g)q pﬂm' r?lgre prefera-

bl mPsb ) RO 6Rd SUILTLt RIPBEROT & mashAo BP RS OXYaseal

exchanger used for bringing (A1) to the preferred

@T’@a{?ﬁﬂlﬁa S|n0|§> c?”(llﬁylst 5619U|ﬁt that E‘GP? 88 to 1,000

ey fﬁ@repeé%%&?.oﬁ ar 1obro Fofat ?@tﬂ?ﬁﬁtﬂvsﬂ*h) and stil
g@g@pnegerabmpefrcpmen@ncaﬁo(ygﬁhﬁfé@(mta‘r}’ﬂl*m e (Gll)
obt ai ned from(III) conprises of from70 to 95 wt.-%

Ebalthe paBR dert] lorgh® Fircdan fy stoag fip) i uBRdalecl f ofF b relaced
y figship nmparee catatyst. girefeeatiyy | deagtivatech patalystois 1switaply regenerated.
Matedvet, litlis pOssblP iefegeadraleda pdrlienTdthé deddtivated-ctalst and replace

H{eor?ﬁ'n%gwwggﬁb% nvffregmf‘ére? r%p%g[%l)g{’ IF&hBé%%;?Bﬁ%# Xtﬁgé Qﬁ is carried
avte%\t'auwsty Athighpist szfﬂﬁfeﬂpffhea??éc'élﬁﬂ is| Stﬁﬁﬁeé’p Bn%f’é?%wonce the
oéta&tst istcidactivetecd pm @\flthouygeesseiﬁhalycwll'aiuySktteﬂnapirdn|omntlnued in at

é@e a&%rgzlfet ék& *))sf‘ is L%FQ?F@Q? é?'fSlJnrrﬂH&?Qhé Qeactivated
E%W?Ug ta){ qr?tg @%ngt jt yy @Eecpe ﬁpﬁcare&fsé is used in fixed-

ped fradabinycanfbef switablyGepamtesDand)(eQehérateg( @asidé yhet feahtor in a suit-
hhle E@pp8railie v aiystitable Q@gé n%?atfoh Qediifes Afe sts‘iﬁlé‘@@ reactivate a

I
é?%%%{?tsé BB Y 8 RBred brtely pReTeral P SEn A% exfelf et tp pertorm-
800 islegriy ergamleteb'destmﬂdwmared o freshlysepase@catalyst, the follow-
nguependrash progess isoempibyéd whibhasinpriabes Gt feistbys tof atel following

BB ook LR A1 Qgthgq’éﬁdgﬁﬁ]%? togkb 758314 (BFRRE Sfhich essentialy
EQRS'%%ﬂ‘tﬁ"rﬂféhL%foi}ow‘ﬂﬂlsmeF qégred the reaction is
stopped in the reactor once the cat aI yst is

Pk ﬁi\qugctw 6rrtﬁé"épp’éraﬁj§WEH &Jnltéfné"{hb 'al ivated catalyst with

er r On cont Il nue P { ?
| Dac PMaRIS harboqs, prToeably Birogety oA e p%aﬁpeaﬁ OgE9ve propene
t he eesantialyacarapletatyefrans thei reastor, tpadferablydfpaa dimedn dredrange of from

?U' t @bl t 4 Qﬁ&bfﬂr&ﬂrabhf oftifh ¢Q<§ 3b ¥dndi rﬁor‘ézﬁéifetdbly of from1to5
i xe

r egeﬁeﬁgthﬁegmngng%cfaquﬁ%nq ghaecEeSFtoY rtﬁ%Pesﬁﬁ:?qr cap, gve the temperature
appa@hwhich thwireactian lhad dakeshplace theeeier Alteroativelyc e tpacter can be
ar e posled bt Redted fcpdédinedttémperderé privrab pdrgpdj.al yst to a

go%ﬁ f skt ‘tr‘?é“éatalﬁét% ﬁ{ é?géé’ mﬁﬁur?%%ﬂ]pﬁgmg%%gqb‘n dH?)?é tetfe?fably with

oma

to f @&ﬁ|wx$f%9%ﬁeeaa'uaoaﬁlyw °ft%9?fbt”l'cb% g dpast one '"teft gas such
r egemsnitogen apd/oc earbon diogitlp| Prefatabli thé oxygenrdontent af the gas mix-

| eastur@”sefr?rtw d e elbiow. ﬁ’geféfaﬁ@egea ARt with §{efg a0kt lcompris-

L oG Gioe" oo faried dEr bitiMe it éa R0 Z sz, more pre-

(aa) etably(fn@m 1.3 o0 Ipunger;gefemlyrfmﬂe# tocﬁz h.Hiis still more preferred
appagst us whi ch contains the deacti vat ed catalyst with

a sui a

aut 1 16n ol 486 SeadlesBSL i 275 o ey consis-
fromthe r'éﬁ@lf Oxygesr fckatdpast qngrlngrt Qaﬁ@f@tt'mﬁé’frf@ﬁg@1 to 24 h,
of from  more preferably of from 0.3 to 20 h, more preferably of from 0.4 to 16 h

and still more preferably from 0.5 to 12 h, wherein the oxygen content of
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0.1 to 48 h, nore preferably of from1l to 10 h and
nore preferably of from1l to 5 h. At the begi nning of

w@ooogiom3os he reactor, the reactor can have thepPCT/EP2006/063325

tenperature at which the raaction had taken pl ace
therein. Alternatively, the reactor can be cool ed or
heated to a desired tenperature prior to purging. (bb)

Treating tihe Q%rgté@%‘%g%iﬁ .r(%\anEa%Iygﬁgré@%]bgro? Lo AL g(?] ?{]rgﬂe yprefera-

oxygen, noré P : ture ess
consi st i ngPhpPf PG top and stilemoresprgferahiein the sangegfdrom 0.5 to S
such as nivol.dfeackaasabout@©sd, 1o, 3lidownr 8eol.-B%, ahdr abl v,

t he e i ' -
0" PSS ME rhfed t doro o
conpri si ng®¥R§YEAd;a PRednestgas tor aytime ok irpm 9-fido 48 h, more
range of fpreferdhly of drow 1hto 4fbheamt efore mpadfesabiyr oinfrdm32 to 36 h,

to 60 h, npr&eRr BEDXGEY cditemn of-the bAs Pixtlre isthigifer ohpared the
nore prefer

red,t aaa) first treat the,deactivated,.
ot al vot viarTeny o bR e kel ilhad) GhEGRCINS nfit s prefere-
oxygen andblgin thegengeatfromeanaredhan $ &0 38, mpiecpreferably af from 6 to
0.1 to 24 30, marererferibll fdthY10ab 30rana £lill Indre peéfekablyn@rtRe range

preferably t | 0

ref er abl y()f?{ogi mq%.[as% \20"1_2’ %"@h\%ﬁ%rgg?ﬁdf hlé"’gg@%ez h5 or _25 vol.-%.
E“@ht Entging theregeter with @nrivert gag pepdpixrs of at least twaiggrt gases. A
of f preferdedlinett gas IBOMikogarefStage ey i®mdst praféraBlyt carfed out after
and ik ' . g .
2 o PPt Py, ok B8 B omgon
and {BBYCIeRAT { he such treated catalyst with a gas
(At Ureatieg Sencatalystywithdnsiregenngr with atdgastionagds aifferard ftom hydro-
one GBRahd %Qﬁin? e Sarhé BEa @bmbarBledredudifg fedt; or'Witkea gas mixture
prefer abl.g/i of

om1l to 40, h and,.nor ef er abl f .
P& reomptiving arefefiBy etcbniiRly SRS oE pidrfiosT, 3Rd g Rasgt one iner
m xt 9e® qryvithi J6es mbdurgnoaprising. preferably esgentially epasisting of hydro-
g} Xt ger ang adieast dr@aa]gthervga@r@ﬁea?ﬁthhﬁn REdrbger andhied Beadsame or
| r . i
o1 L1 Erbaird il afting! SRR B it 4 8Rs Suikflre’ PomBiifh, proferably es-
30 afgntigly consigling %PWTQQ%PS}U ?He?ﬂé’"PeiW&tef@ﬁs diftepgnt from hydro-
t o 2genahd h¥vingthe sameboatcoiiparable feduéifg efiéctandrat East one inert
vol . 4% &r%g%h é; Eé? hﬁBQurte%rﬁpﬁ@ﬁ\P?bre‘féréﬂy [Msdrtialy cr:&g%‘tiﬂﬁ of the at

a m t two I ne as

ture .ea es. A(pref
" ner 1ea5hane gas having, e sadie.ora pomarale edicing effect apd gt least one
car riredt gast Tedatmentsacegedindote) (ddpisrparivrped forl time, preferably in the
tp(l'::ret 'réeﬂabce df‘r?lro% gglecs%zgltrfl{(gs%t?ﬁ&ta'b@lt i’gdh;/ @lti t% B %H?j ];n‘(i)d?grﬁ)referably
or B 08 o 25 A SHlL Tk BekrAB R PiEcke €Dt B, PERre, pref-
havi BERbishie tae Fangsr of:freraripier H kary mere Prefereblydeom 1dp 50 bar and

W t h nforg preférablly dvoen € @20 bad Nng, preferably essentially
consi sting of hydrogen and at |east one inert gas, or
with a gas m xture conprising, preferably essentiall

: ] g y
HosRsesthe igmeeraliyielin g divearfgosnerpiions stage and/gr priueeq fwo regenera-
tiorisf stage® hds orbengtdingge,ntha e peratung cam e seoreased or decreased con-
tinuously or step-wise or continuously and step-wise wherein the respective tempera-
ture ramps can be suitably chosen. Generally, temperature ramps of from 0.1 to 20

°C/min are used.

If at least two of above-described regeneration stages are performed, it is preferred
that they are performed in the given order.
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a conparabl e reducing effect, or wwith a gas m xture
conprising, preferably es sentially consisting of

whyarogens and at | east one further gas differemrtT/EPING/063325

hydro gen and having the saee or a conparabl e reducing
effect and at | east one inert gas, or with a gas
m xture conprising, preferably essentially consisting

| . ' ,
Rt Aol A8 o LT SobBAeckliod (80 pneriy gren more
prefatad the radicingiggresseniialy consists of hytragen-for a ti ne,
preferably in the range of fromO0.1 to 48 h, nore

of . .

SE0843 It oot AU 84 (o vo
RIFInG;0§ eeeatally consipErol afizagep. () innereia, ey grore Peglérged (aaa)
and {{td) laee periarmedpansf wherbinyinf(aaa) d ga® niXiudeagssantibliymoasisting of
BkyRjeR b laY I 0neling @ gadwitRan okygendstRitdnb 6F 3 &I 86134 in (bbb) a
in a.qgiven r ﬁnerat.lon t age anl_%1 r b tvveenrttvvo ith
b, Birdnd Sherlel Pamiatng X oAk o e ofi fert 938 with an oxygen
cemtgrireftroere thamS e 10rvoh-da seel emplayed r angstsld) wharein, even more pre-

terfed Other¥dingSdaRibseb ARl Eofsits bN@lisden. and st ep-wi se
wherein the respective tenperature ranps can be

suitably chosen. Generally, tenperature ranps of from
Btilh more preferably nthg regenegation|progass lessantiallyeonsists of (aa) wherein the
prging- gkssegsehitally roogsisiraftnittogen] (d wheren peeh atore reférred, (aaa)

5058 3 Sy IER 10 T el s o
BfAgh a0t I8s Qnedport Gay Wil ap SRYISPDIPNEH 2 (o ¥9lrang in (bbb) a
gae mixtareEisagntipdly cessistingiadlokygencarsi attlsashoné yreriogasnwith an oxygen
&ﬂtéﬂ;ti dg‘gﬁ(ﬁe Iﬂ'fafh‘;ﬁg)?m \Yoall.-%fh?e Fg?’?ytgﬁg%ﬁ?héﬁﬁmﬁé Eurging gas essen-
B8RGARER B alyRESL Akl WHRRRIE oo B R BfRetR s fpoucing gas
peseatighycgoapistsf hydraggn.and (bbb) are perfornmed and

wherein in (aaa) a gas m xture essentially consisting

f 1 | innecet - 1 h
R SRR g Gh B A "(’%_@@fma&eq%@g?n%%ﬂﬁ% very smell
aaount ofparkpncdigxide is fagmed- T gleR mixures oftained frgrestage (IlN) pref-
erablyt cayapwrisel dthmest 206 wge%, oo erdferably ratmeost iz wh.-% cantiOstill more
I%lferéﬁf? 3k FhoRfPI8ONEYs o ndidibxitB Gl BAde mBYRE (GF?{ féd into stage (1l
refer e%, t ? r(rer.gﬁl n a s essentially consists of
QPGS ALoG Q- wi;; Cﬁ&@ %€y, the regeneration
process essentially consists of (aa) wherein the
RH&igbMMy 9§l SRt thal, For exampies stage (1M of thedRBsent M¥bntive process
wepe! evelnegrp [ & oRIcEEELRSD o aana%%satr&%e( tﬁbbtive?rreemoved from gas
il pe pive a0l THE picRSS Wheis oxySel Has 10 pelgitoctively :
EWdwes icoMpyision rit least mgearlefingylieh is siffesant feas prapese and oxygen.
Boen fag Afixtives MaNbe fyroe@ntphs) triiktured compridiny sthéne 4hdrbxlygen and
i.al: o
bl 28 oo bitloE oot SitreBulh o BB QEB%%%%'H delivering com-
eeiide Ahersforaping Present mvertiopmiggrelates i @ PERRERS (RE dempyipg oxygen
fiberaegas tridduneLsonprigingasxygers end th aldfin, pefierably stiene, by subjecting
fHiid MB@ARE to 8Wbrk-af staassHekdln tﬁe"@@g%?@mﬁﬁﬁiﬁﬁ 538 mittth@ is at least

el o Bori Wi MSIORELD % Bp gl @it Srsng Sn
and ahleasteoner nabéss metah rpreferabliea watalwst comprising from 0.01 to 0.25 wt.-%
of Sn and from 0.01 to 0.25 wt.-% of Pt supported on alpha-alumina. If necessary, also
other stages of the process of the present invention can be applied or be adapted to

these gas mixtures.
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anmount of carbon dioxide is formed. Thus, the m xtures
obtai ned fromstage (I11l) pref erably conprise at nost

wQ@2070003984 nore preferably at nost 1.9 wt. - % PODEB1006D63325

nore preferably at nost 1.83w.-% of carbon dioxide in
case mxture (G1) fed into stage (lI11) conprises
about 0.1 wt.-% of carbon dioxide. Additionally, it
ef nd that, for exanple, stage (I11) of the
M i nventive process can be also applied for a
process where oxygen has to be effectively renoved
Themigae (@IXX obtained dopr stagen(11)pdf the frsfentivecprobeds canvbe wbrked up

i‘u?tht@} Sﬁc%re&tedfe{s%?&’ét%é?ﬂ for%”ébut%llé%ﬁ@muc%l* cS&s Preferably, (GIIl) is

m res or exa ures co
WP LIPS 450 TS BrEGTHAY. PIoRsDE i SeRRRRBR fom (G, The sepa-
ated pepese oan belusad, et bs deedysireaor fopia suitabje rprocess. More prefera-

9@' th\éeﬂrbﬂéhecééii‘al%?éﬁ“ﬂomﬁmﬁ)q\% P6-fhiro iP5 RRA IstreAMaRt! e (1) of
Eﬂgs'mmrﬁ' ates fo a process for renoving oxygen froma

Y%P@%%ﬁ‘rpn si ng oxygen and an ol efin,
preferably ethene, by subjecting this m xture to a

ThRéreford, Hibagesemt afrintion REsc0MIAES t€ anprotesdas Aesdribed above, the
E}ogggggdd,tfbngMJ:& rgﬁrti ally reduced by reaction vvi th
r es

ce of a catal yst COITPTI si ng
d¥Y aﬁparem pr@ﬁermsemern%{r%KG“'M%maﬂmmQ barﬂcbrwfroducmg the
conpseparagdfpropane.iftd (o 0. 25 wt.-% of Sn and from 0. 01

to 0.25 wt.-%of Pt supported on al pha-alumna. If

ecessary,, .al so other stages of the QCESS O

Beaaiicn In(DBIEn R REERTHRS Ser e B aaR ehof. referably, pro-
péresie sgaaratridiin (ive frost (1) iy distillatien using at leagt@neldistillation column.
Rk EphrefRAatly, die HidkilRion! dolumrPlks UsBg, | nventi ve process can

be worked up further and/or used as feed streamfor a

sui tabl e chem cal process. Preferably, (GIIl) is

Disttilkationdip (MMire prsferakly earrigdraut gt afpsessureyin the sprgeeofi fsom 16 to 35
B& afoné preférab fiom DO o bdMB5 aRPstill MbRIprafeplsy) foMmazD €30 bar, the

F%ggure ebe?lé; mQ%?Jr&? ?hﬁﬁ% ftSS‘ER {h%rcoﬂ.l rﬁlltJ ! l{sﬂ'@l fdigfll%? @ %P umn prefera-

ply- har‘ﬂnﬂcﬂi J@eu%io ?%d“%’?r%%fﬂq M 6°’§t599t@ 16P)angrstif more P’efe’ab'y
framertx toVie0 ihexretical stahes. Prapene i$ mestprefeeatily obtaimet iaba side offtake
BtPe chbRhfies to a process as described above, the

process additionally conprising (1V) separating

propene fromm xture (G11) resulting from (Il11) and
ke ipmpene stiean oblgined frona{l¥g, mostpereterabiy dro(n the distillation column

§§&2ﬁfna(li\y)0 Borh ns(és\ﬁt Iéa'bg rggg/i/tp% frl8r8 ‘?i?efé%@r é’t' Ié&ttgé \ﬁtﬂ% propene
E?wa o} e ot gl S Sty AcRlin B, s oS Ba T ptdined from

V);mawcampaﬁe oB It At~ Steferably aipatp 14 wt.3n erapase.i Injcase lll) con-
tmsuwater andseistiondySinethadbl, @ls icompbiids arepeghigrisell it the propene

SBbdrh Bbhefich o By P ERRIR Ml Sy 4RIR- 55 111

nor e preferably from 20 to 30 bar, the pressure being
Meat pregatably, theeprbpgneo$trédme obtdinetnfroraiVjgcamprises at most 50 ppm,

FHO% b}éfé’r%b@ ot %SPHP Bﬁ#fnﬁfré‘ %fé‘rah?vét% f30fﬁp9,m n?&etp‘l’eferably at
moé? %ﬁ%m)ﬂ?\d Stlﬁ more Xreferagqy mOSt stil

ppm of oxygen. Yanore preferably,
no traces of oxygen can be detected in the propene stream separated from (Glll).
Since this propene stream is preferably recycled as feed stream into stage (l) of the
inventive process, the present invention provides an integrated process in which pro-
pene is recycled and, simultaneously, the oxygen concentration of the reaction mixture
in (1) is effectively prevented from increasing by substantially removing oxygen from the
propene recycling stream.
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from70 to 120 theoretical stages. Propene is nost
preferably obtained at a side offtake of the colum.

w(db@7pompene stream obtained from (1V), nost ppef/ePaéy63325

fromthe distillation columm used in (I1V), conprises

at least 95 w.-% nore preferably at least 96 wt.-%

propene, based on the total weight of the stream

Addltlonally the propene st ream obt ai ned from(l\/)
y conprise up t -% preferably up

EP@&SBWeWIth echagd 'f(t@f\atnn mﬂthoat dpscfpecab w@wg@ﬁan §ta9e (),
thet praserlt .invention thusTpoovides ahighboinfegrated protes$dn perasesfcheat inte-

gﬁ%@ﬁ% QR %hr}?@ thé Sﬁén'wﬁ&.wbﬁ‘e its well below 1

Mbst pre era € propene stream obt ai ned
from (1V) conprises at nost 50 ppm nore preferably at
Aosarding tmp iprefemed embedisreabbfthatpresest ingéntjmna pnamess for producing

Bfo® I%hé‘@klﬂe@é prﬁ?iﬁéd 3Re B%b@snébrﬁﬁrislir{ more preferably at
0B o 1374RE Bipep Wi Thiaral Ao weths Aelice 302 LhBRE o give a

sepamixte (Gibeanising ofdrane 8 toHiBswipfoplprepyene axide.sof from 2 to 7
pr ef @it.aalof unayedgfophef 6fEbns DIVaAOM ivitt-% GFipagiane] anddf from 0.02

t he nt.i y the present invention prOV|des
an |It(?g%rvgtt é’dof%&gieSs in which pro gene is recycle

dha, Sgpﬁfﬁi'ﬂ%ﬁ@@w@ﬂ? OXNHJT%&W’QHTGC@{ kheivag 6‘!1‘“6? (ﬁl% optionally
r eac aftenamiinténealidte stdge, icomefi§ing tof Wrehysalt@@entned’ bf prapene, of

i ncr @ 51% W\N?U)}Q%tf E%?ﬁglé/ndr&%\lﬁ 8% ng?n% x?&éﬁ W& each case

ropene cI| the
Pntg A3k ?fh tﬁg‘ﬂe' Fh%@gg Z@B Jwith regard to

gt geeducing)the bhygenreesaptised imv mixture (Gl hatslepstpartidly by reaction with
glr g? |h¥%rb§ér¢ﬁftﬂb %‘i’eééhgégﬁ§ caiaﬁ/st é’érﬂ"p‘rtl)éﬂfng ﬁ@géo (?:ftoﬁo .25 wt.-% of Sn
| U |

S eoe Pt s 91 o 8525 Bt f E By StpdeR Wiy SohSi il fhe catalyst fur-
i nvetherdaving apraﬂteélsmetﬁbcrontﬁrtb@n aetrmgonertbay P &Rd vdxYedand an alkaline
pr O\ﬁ edrll meltdl @optent 6frfot GNP thami 01001 W).-% Sif ath gasy inmaem the to-
Wit e I, n . .

to g,t%‘g\%radm%f' HR él&i‘écg@ in& néfé?erﬁ iy fHe c?agalg%1 @et%zﬁr%ééﬁhna having
wt . - GoRf 5w&gﬂ delermindcacooRing F%ﬁthfi 13 17inthe rapgeyof from 7 to 11
unr em?tgaahqothe mesight ratfo dfiRito 8nQkirigain thentang@obfromr v &n 0.5, mix-

and Qfre (&ATH Pef@rrey Ww HocBhte RS0 ppl] & most;
e oo

Wi %?éérg%do BroPERg rendnv@r%t{G@'S"r%SHﬁtnﬂtf 4t iGaceing tne

conpséeparagdgiroperemhdding @ wefemed-oxyoén peniertnaf, 100pprh rad most, into
5to(}0 w.-% of propane and of from3 to 5 w.-% of

Rl G, FRTe SRR w2580 S 'sng fht@esﬂ} i e Bafklire 3 ghetraply 255
i 63QI7C, mare prefarabiy Fiom 359 {9 450 JCiapdrabilarererpreferably from 260 to
B5eirogamd aha phessprecinehe earitfe 6f feomh abytstzoqmpancswngetrr @nll), the

Rwﬂégérpls%d%é? 4 an a/Pn8{.|nt§3 tﬁ?tqhe rn%t%rq oit t%lqlp Bée% t‘ﬂ"toxyg{é}n is in the

um na, cat’a
E%‘QPOI"]HQW% én°§|5k1ala|" net al content of not nore than

@herfein it (IH)/ttkeen cedaiotiar keslctiore iscprefdnabiy tcatried cout émtat éfasttwo, more
PR abl) ¥ted sOfky Woupl&h rédttdie GHofednEreRdneshatebdtbrst 8nd still more
preferably fixed-bed shaft reactors, or in a single reactor, more preferably a single tube
reactor, more preferably a single multi-tube reactor and still more preferably a single
fixed-bed tube or multi-tube reactor, the heat comprised in the reactor effluent obtained
from the last reactor or from the single reactor especially preferably being used to bring
the stream fed into the first reactor to a preferred temperature of from 250 to 300 °C.
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tal weight of the al pha-alum na present in the
catal yst, the al pha-alum na having a BET surface

waoledennisped according to DIN 66131 in the rangecokEPiwnenss3s2s

7 to 11 n2/g and the weight4sratio of Pt to Sn being in
the range of from1:2 to 1:0.5, mx ture (A11) having
a preferred oxygen content of 150 ppm at nost; (1V)

?\ﬁfﬂ?rn%{ h%gpfrpédo 8 Mupég &J[nﬁ;r}éfn@ p6 %&%Ae) aﬁoe gteh rﬁ%}f b mtroduced

E‘thF'@f'éYerné'He sieg géH) @fotﬁF @Fﬁseﬁ¥ Progessp M !9!‘ es @’ﬁtoéta'"ed from a
bio)cessvmnlee ppoxiddtiohlof prd;;iwervmlcltt:ompnsesauﬂlem one of the following
p grmed at a tenperature of preferably 255 to 650 C,
e

ref erab fro to 450 C and sti re
BLs BRne 8 el oTh Shauisse pompipe & Tpkbed b hynglgureactor
r angé\safataﬂysb npréferably 20T Sy rcatadystl isnemployed,i and(hethanoltis ereferably

2¥dLQg§d‘oaé SolRertethné R &Bg@fﬁﬁ%ﬁ(ldé Rofufigh |st H@fe‘?@él an ra@hééhs solu-

5% A ped B ap pnlfadriorer BfEesdl and P @ farienlation of
pr ef éb@lldl";ﬂ whr%ivéth wspectrio dydrageatpergxide. fyios to use, the hydrogen

pr ef perdxide solutiol car bi aldjustedad @l pHlof skt #5Swith)yelge, ammonia. Pref-

pr ef gfag)@th J@?{)t‘br irs%%ﬁﬁ’gﬁfréd fo?'agwﬁﬁévl/ hoﬁ?rﬁeweg{)tﬁ)rnarg&%re may be

fixe
pr ef eresgnt agp tvg ligyic phages. P'%%@f WP'Chrﬁ)F'%h BY Rroayigng. ;ﬂ‘% other being
si ngkieh nuiatert Moeeovescthereacior edri bé operatep sadrettmblthe gatalyst is

si Ngl&idihin g gk|é15g&s%$(e mul ti-tube reactor, the heat
nprl se react effh?ent obt ai n

d f ro
(E3at At eeuPodhe rearion & PR, Brieddpac Tasn ower or pre-
pr ef er/a:tdrqtob ePre@rable,d theo pe-evaporater $ias ezarmadéduinnob 5t theoretical

I Ior ggtoabggcfﬁér feeva Brraﬁfrfhﬁé)ﬁge 8 RRFRYE $8 thaPht lb&MFH0of the pro-

al’s t\ur
compPYEIR e 88'%‘883‘%9?8? 58 Soialy oot K dsRs ouerneqd gnd at east
t he PRVénef watsgecomprlsg dﬁ theh&eq@lr ebtained Jrane dg) leaves the pre-
whi clavaporator @sougheh®bbttamed from a process for the

OX Lrﬂ?ﬁ 89§‘eo‘i’fs Sp%cﬂﬂ:? B&PYP‘;%H g%g? g@%b Nug fbg % édﬁgsat ?%[l& c%f'\denser

hydr Jﬂﬁﬁoﬁ‘é‘?r&ﬁf’d’éoq%t SOPPRSSS. B@d R’ﬂi%erlﬁj%‘{’% petharq)and option-
As catliylpysgenepTaéegasebys prddiicl coatpibess prapene ngridopptibnally small
ﬁ;gr o@%ne ﬁt@cﬁf hfp @é?@@foﬁgo e:ﬁza‘?'n‘a/(ﬁ?e&p%‘e\h%rgxideﬂ?ﬁe aseous stream
o Ay b REP e MAhaPh, &b SoURERRHT S Rt i Sgoam com
and pesing propeoe mxyaen and plopatcan bdfedtas-feedstréam itpstage (I11) of
t o hy¥ ineative praeessle. Prior to use the hydr ogen

roxide, sol uti
B The Sy88m titfed R1E), 2iAHGE pidbeRe Difobine it bxyger can be
conf sglme@tad ftora glilpnle Eeatmeatsuchhas ae abspmtionitseatipent viere pro-
be ppeﬁ@ ahd peopane dré @bs6HbeM af & Suitshie abSorpliort Bgertk sutit Bs metha-

7 PORRYEDnah, BULES 155 0N e {80, MY SRSl a o
mal n9a%-1¥8sqrhed pioprNe- %@EP@PQt‘E‘YQ‘Erb?“%PP@"af')éa(ﬂpﬁ@etcf?é‘ be fed

r eacteffeed streameiatot stage (i pdf thecinventiveproces: a f | ash
Eé)v\’e"rherboﬁbﬁn%%ﬁ?aliﬁto%{auné%" f?érﬁr(BP'dbmdnEﬁgPé% SV¥ABR " Frcted hy-

as %rorgr;%)r(mlperomdoe and optlonalﬁ/ other high boilers is fed to a hydrogenation stage.

Detailed description of the figures

Fig. 1: shows a heat exchanger which can be used for the reaction in (lll). Through
(1), mixture (Gll) is fed into the heat exchanger, through (2), the product
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stages. The pre-evaporator may be configured so that
at least 99 % of the pro pylene oxide conprised in the

wo e@d/oaidb@i ned from (a) goes overhead and at | peEEPHP6/863325

of the water conprised in the feed obtained from(a)
| eaves the preevaporator through the bottons. (c) Then
gaseous product obtained fromthe top in (b) is fed to

2 P 4l CRURIIA A7 CHAIB0RR, AEUGIARO THAHSE horicontaly

. ene and 0

pr operf@nf'Q‘Héd gE’i‘eGH'é’eﬂ e fendiep thes (é%attﬂ"o‘i!i@ﬁ’eo'é@& the propeller
opt i oni)l Thestbes theoaghnwhictothefeerpia passet] containxtiyg eatalyst.

and/ or propyl ene oxi de. The gaseous stream may be

thano . i n counte rent nod

R 25 S0 . gt i NIRRT B85S Fo" ) MHCUR LUl Through
be fedl1psmixbed (&) darfed mmto the drpat (exchagngef, thraugh (2), the product
| nventdip@mPisOsisifed. (Al (§5h§ FAWE S AR %bﬂ&gtufsr @MichGs . shorizontally

conpr i ropene r,0

uby ecRelirBS A EpnBh AFERE B e el i gfeton of the propelir
absor gM)ohhe fubes thesughwitietethgfegsbispaasre, geripiariee aatalyst.
absorbed in a suitable absorption agent such as mnetha

ﬁ@' %aab%E%w%eéTﬁéé{' hgﬁ%gmuéﬁa%(arpge %@‘?o‘?%%"r%&t& in (1. Through

conprifd n'@'XB-&E? &) d% ded jate Jhal h%ﬁt (xeRanger, @&H"Qbe 2f) efhe product
as f eedfreahr is aibtdinddo Airt(8Di3 drawh Jnto thd dmparatus nwhisteis vertically con-
Pr ocesRyrd£IThENGINRAAL érPdW dBRREY EHe gﬁ% RINGRChSPBE (HR) %'opeller (M).

and” optHes PresoR e b et Gpssad bordan (e el

hydrogenati on stage. Detail ed description of the
Figour es‘hoﬁf'sgh hédat é@ﬁ e@\/\hﬁ@ic&%%‘%@&ﬂor“lﬁe ¢dhction i @ll). Through

used f hr o 1

(an) @ g et AR 9 ded bt b *Hefl phitet \)ﬂ’ g 2225‘ fige product
pr oducﬁt@ﬁﬁemﬁ)bt@ln%t%‘r rﬁ%)dls measse@smtq @emm@s;%s i witigh tish wertically
appar aidnﬁgurwl The k:ﬁrvbararmnaedadtys ewnfdtgionedirectib® of the propeller

cur Ve L ABOR S 8o ALILLOR LLEE HhABGh BByt

passed, contain the catalyst. F| g. 2: shows a heat
Eigc Barghewswdm @diabatic ligedsbed shaft rebator @dtht bagk-niring | without direct
Thr ouglyofidg of tﬂb’i’é ti n(n%(tl.l}e \IIVﬁICFI dn 'b@ttﬁeﬁh&thé%actlon in (I11). Mix-

excha

t
bt a 1o (Gl i (2553 toalsuam () 519 fe BpF () pehereifre fhe produc
i s horstreamt &) Ilg/ohiemedgArp@dlonmae iscsgpasated fnoo(3) dm obtaén a portion
the rqbpivhieA |§|b<5<ﬂ§d InCAh&4t exBRariyeP E@'dn@rsuf)%%ueﬁﬂ}e miix&desack with
t hr ou E |ch (1 eed i s passed, contain t
cat al3? ér 5} shows a heat exchanger which can be
used for the reaction in (lI11). Through (1), mxture
Figl 6) dhowkedl cadtiabe tofigéhree alerigiiCERUplERY adibbutieUfixed b, shaftareactors
Pr U G, Y 1o} i bt flanddht (4 2he! %) A3F BBl bMing and a

appar
ar t ow NEghBXRENgRIL6} for 03l Groling) e Mrfrsireadiar (304Gl nsé?d as feed
(M. Tetreatu{¥d@sFtom thegheathexchatdee useedon thepfrat edoling, the product

cont ai greh R8s Ridbaivdd.

Fig. 7: shows an adiabatic fixed-bed reactor (R) in which an oxygen containing stream
(O) is introduced. Before stream (O) is fed into the reactor, hydrogen (H) is
admixed. The reactor effluent (P) which is essentially free of oxygen is used to
heat stream (O) in heat exchanger (E). When starting the reaction in (R) in a
continous process, no effluent is available to heat stream (O). For this purpose,
(O) is electrically heated in electric heat exchanger (C).
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Fig. 4. shows a heat exchanger which can be used for
the reaction in (111). Through (1), mxture (A1) is

wad e@ziomizes t he heat exchanger, through (2), thePET/@E2006/063325

streamis obtained. Air (347is pressed into the

apparatus, which is vertically configured. The curved

arrow denotes the rotation direction of the propeller

(M. The tubes through which the feed is passed,

contain the catalyst. Fig. 5: shows an adiabatic )

in thedoliving haeferred pracesses ofihe Aresent invagtiaR aredigted resulting from

ther fetidwing @hibogingdnts Heto r20aiatluding ithex tombinationshofdhesebembodiments
.reactionin (Ill1). Mxture (A1) is fed

ggs é@@pﬂ‘?@am (1) into the reactor (2) wherefromthe

product stream (3) is obtained. A portion (4) is

§ e paAgireckssifampro@cingopropylenenoxidecomprising 5) which is

cool @§l i Badingeetbp&Ne AR IFErdgBh FRRskideRSHE UBddnte B Eatalyst to
back with the feed

. Fig. 6: d
of Ct hr et MRS (G FaMPrs, plspTiend ikl HErrbekl fropSne, and
react or OXyagn; (3) and (5) wth heat exchangers (2) and
(4) {or dephriting pregyiereoslide) fomndixtur®€al) t8>gnea siktuted)Gll) com-

for fin S’isﬁ“g’g‘l&b@%eén%to?‘)‘égﬁ first reactor (1), (4l)

is fed 3 ream . 'From t he heat exchanger )
used (Hbrredueng theaxyaenFenprisedra mixtara(G!) st leaghpartigllyjby reaction
obt ai nedwithFhgirogen iallosvpreaencedofed edtalyst congulisihgdSir aad a0ieast one
(R in wWy q:éﬁm@@_oxygen containing stream (O 1is

introducec?. Before stream (O is fed into the reactor,
hydrogen (H) is adm xed. The reactor effluent (P)

2hi cAhe preceserdsi dedcribéd aeembodimgge, whenginethet eatdlgsttemployed in

st reqm) t&hprides Bran£H0BIRE roble m¥¥BLSeI8étad foRtthk Rfoup consist-
reaction “rF%' if & cont i NOUs, _process., no. ffluent is

avai I E BhibgPlopatiied o SCegs R e, (O o
electrically heated in electric heat exchanger (C).In

Bhe fraklppadesy as Riestrtiedan epodipssied a2, Wh@relmi gfeedttalyst employed
inve > °
o R R5E0 o0E k8 o St BOBFNS 134 o acas
t hes &N REbIGi Metat surperted onjatileasy ope watal oxideaimpadicase based on

for fheootat imeighpofopstabaddeopriesentdothercdagdlyst (1) reacting
propene with hydrogen peroxide in the presence of a

atalyst to give,a nmxture (d,) c risin [ opyl ene

i NS pioesd o SiBhEha SThaoBEpharer 31 WierBiapB Ug atplst em-
pr opployad inolli )defmetah axidet is alpha@lymina. gi ve a m xture
(A1) comprising propene and oxygen; (I1I11) reducing

bt HRF PiPtese FRaRecrlet th By S sitedimétis 4 563 Lunserein infre cate-
a calyst goployethipr(1Bi thg nehleaneialds Pl.east one nobl e netal .
2. The process as described in enbodi nent 1, wherein

B.he TR %Lé’c%gs ggr%é@fiﬁgd iirPany one of embodiments 1 to 5, wherein the catalyst
employed in (lll) comprises from 0.01 to 0.25 wt.-% of Sn and from 0.01 to 0.25
wt.-% of Pt supported on alpha-alumina, in each case based on the total weight
of alumina present in the catalyst.

7. The process as described in any one of embodiments 1 to 6, wherein in the cata-
lyst employed in (lll), the weight ratio of the at least one noble metal to Sn is in
the range of from 1:4 to 1:0.2.
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(I'l'l') conprises Sn and at |east one nobl e netal
sel ected fromthe group consist ing of Pd, Rh and Pt,

wao@poodzed on at | east one netal oxide. 3. TherpQI/ERB®B&063325

as described in enbodi nent 4¢ or 2, wherein the
catal yst enployed in(ll1) conprises fromO0.001 to 1
-%of Sn and fromO0.001 to 1 wt.-% of at | east one

QObl q-hg?&!gss% HE Hgéérﬁgd ﬂfarﬁ;queecﬂ%hhb%gﬁ?ém§ q ?‘M?e‘?eln 't catalyst

each
pres emplqygd t"hé'”):f%tr@PS/ €emprises éuﬁﬂ%@g‘ga% B@él’syrfagg @letermined

I n eaboddingitd DIN 6613, in\Weeraage of florh 05 at5aihi/gt em
pI oyed in (1Il1), the netal oxide is aI pha- al um na.

oce a esc ed in a d '

0 HhapEesaas fosbed it o e of sibogpiar %'fﬂ?q#,uvvfjere'f'ﬁ*ée catalyst
nobl empityad in §llPtam@ises lironp®.0d ds §.20switkds of Shhadd ifnoma® 91 to 0.25
g% gft R s ;'SHrFed]orfé’l ﬁa-al&hﬂﬁ&'ﬂ‘eb&]’?c&é&t@ésﬁﬁbn the tot?l weight
S aeRpiith bresent § WF saBlR W Hp eaailwg?gﬁv B9 SGRET Siface de-
al phieraiingdi according éatHN 6381 Hadbel range pkfromt Alto\idi gifg and the

of aleighfatiolof Ped S Beihfih ©i8Irangesdf from 1:2he 1M cess as

descri bed in any one of enbodinents 1 to 6, wherein in

the cata |lyst enp ed in (Il11), the weight ratio of

ife dbe IPE%{@{SS 8% ée%)éﬁé ingnyane;ef egybopiments 1 ke9.rvergein dhe catalyst
fr omeflr1p¥bytad irl¢110). Kas&n dkeati metacaster of netsnorelieah 0.008wy.-% and an

g%l é&g’ﬁ d'nté or? not"m&r%fﬁ;éeh 6061 Wt‘%lr I%ﬁ%tach case based on
A e @é&aan?%e FbIETRi Brasent i e idlyst

BET
range of fromO. 5 to 15 n2/g. 9. The process as

qi?.SCfth%oéé%sébl%Vdéé%ﬁbéﬁ nﬁHf‘i&DGhé'%F‘é%deh%n% 1Vt’69109'v&hereln in (1),
t he cat al st e 0Q ses from to
0. 25 PlPeng e feack é{ﬁ@‘q? 6‘%9‘9 p@%mi'ogengt PREenG i gniufh contain-
suppthazeglitercatalysh andinihe peesenee efapethaagl @sisalyedt- on t he
t ot al vvei ght of alum na present in the catal yst, the

g%gg?’g ﬁe@és?%%éé}%f? uﬁsglr;i{ ?])é{a];og%%bg&{ﬁe?\r om[&gqi wtl%eln the mix-

ne/ gtHad {|}1@q}§@n§“ﬁcqrﬁqris§36f°mﬂeto Sn being in the
range of from1l:2 to 1:0.5. 10. The process as

ﬁSC‘ThQ dels 38 eQ{:}ﬁ) @fin 52:%%% %?Bﬁ%o&nﬂe%t@1 td‘@?r\ﬁhé‘rem the mix-

cont 5P {ﬁﬁﬁam"ﬁﬁ%atﬂn%% A O Bl T 20 10,55 % of pro-

ear t penstadifrooohtos?(t whi% nbpropanes in éach casebased on the total weight of
eachkeamitagem).on the total weight of Sn and the at

| east one noble netal present in the catalyst. 11. The
process as described in any one of enbodinents 1 to

14, Jhepeqogss As describpd sprnyeonef eapodiseents 1 ko h3savhsgein in (111), the
per oxdregem ist dtRied i afid0at  that thet radlakiratio @i hgdrdgem e oxygen is in
zeol 'tﬂeeraﬁ%ajffﬁtﬁ Oamjtdi] tshe presence of methanol as

sol v process’ as descri bed in any one of
enbodi nents 1 to 11 wherein the mx ture (G1)
a8di Thempeddegs asadpsdribes inpainypaesof embodiments 1 to 14, wherein in (1), the

reduction is performed at temperature in the range of from 100 to 650 °C and a
pressure in the range of from 0.1 to 100 bar.

16. The process as as described in any one of embodiments 1 to 15, wherein the
mixture (GlII) resulting from (ll1) is at least partially used to at least partially heat
the mixture (Gll) to a temperature in the range of from 150 to 300 °C.
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13. The process as described in any one of enbodi nents
1to 12, wherein the mxture (GJ) conprises at nost

woeod7pmweof oxygen, of from70 to 95 w.-% of PCDEPBN&)63325

of from1l to 20 wt.-% of pdepane, in each case based
on the total weight of the mxture (GJ). 14. The
process as described in any one of enbodinents 1 to

§ p&&es& 35 e (d'ekér btedtun%]n{%ﬂé%g%bb@ n?eﬁWseﬁj td 6, aﬂl‘?é%@ﬁ\ the mix-

t he Mﬂé‘é"Ié,feauft@anfr@nn(lll)lhaﬁ@nszzgemcont@t ofrn@t rmr@d@@"sZ%ppm
described in any one of enbodiments 1 to 14, wherein

it1ﬁ'e( Lrhé)%pé 6er§ TaE %@H&FH@GW é%gﬁ%BPE%gdl%n{ sSTRFEA ?té&"dﬁuohélly com-

ran rom 10 a pressure in
rang@®¥f9from 0.1 to 100 bar. 16. The process as as
descKIiVbedeparatiny prapersf freomb omixtrrat (:,GIIl)tresmﬁng virmem e(lth) and re-

the m xt Hﬂtﬁ)dﬁgﬁrﬂ?lhé&?ﬂéﬁté@ﬁrofpéﬁéﬂrﬁd hj.) is at |east

partially use o at least partially heat the m xture
&GII) to a tenperature in the range of from 150 to 300
@. 1 The Pracegs g8 described dreany pmedf émbedipentsd tof18, wherein, between

enbodiages Iy ahdi(M), Iixturd) €816 i coripreBied froth @ préddule of 1 to 5 bar to a
resulp%ggrefgfqgkébb% has an oxygen content of not nore

t ha € process as described in any one
of enbodinents 1 to 17, additionally conprising (1V)
2epaiTat ipragceps apdescribedin aniyninercﬂ effBddiments titd 19 GoMmpeising

(11 Xllgnqeié? n ?ﬁé&ﬁ‘é%lﬂgh etgg Bﬁﬁé% G{eoﬁ’r‘égé?derﬁf% catalyst to
©°

| ces a
ibodi me@S  Migregtii )v&?g?pé\sw MERHP 44 whdk of propylgpg oxide, of
(1'11), mfrormu2do (7Qwt.)% io§ uptaagtedspreperiea, @iframpP &4 darewbd#% of pro-

1to5 b%né%rﬂd?%ﬁﬁ@‘b@t&éslfﬁ §/Oof7er .. 20. The
procglbs as _descri ﬁl ments 1

n
nmprr 8T R Y PY °W'858t‘1"f% @?’Bﬁ‘é‘ﬁ%" t%%?oagg}?‘t”’e (GlI), op-
per oxi de tionalyraftep @asieisraediatesstagr, Aopprising ajifipe 85 to 90 wt.-% of
m xture (prdpeneodidrdns 6@ 10wt fy%@Tpfopate lahd/éf.froth Blto 5 wt.-% of oxy-

ropyl en

Br oggne %eﬁ b%%ch 85%26%&1 %nttf?e %g}l"v\%e %f%f thH'?ﬁ&tﬁFé

f r om(if) 0Fedusing the RY 9T COMPFIRGY By “Ff Jﬁaﬁ P‘I‘fﬁa"y by reaction
pr opyl enavithxhydeogendmting pteserce & a catalyst tz@mpnsimgdrumeo 01 to 0.25
(ar), Ofi)vtt %Qﬂ%n' AR 0. Ao I0B5PRT® bf:"ibtes@géﬂ@d n ?Ilpha -alumina,
O e ShiplE e sspl At Soniapt 81 0§t magecifan 0.00°
oxy gen, wtn%wtdwarcdls@lnbwdb rmtaltctwt&rtbnhhot\mcnrgrhlnaro@ 00hat.-%, in
m i: 3:: (e&th kasd bhsed 6@%’(&&1 Wé'l&t%f)fﬂ@%ldﬁﬁfﬂﬂimlﬁ@i)rééént in the
yar ogen riRehdhe, pEBE AR havh é@b%sfurﬁa&@%t%m Hheacspring to
0.01 to ®INH6AB1 inghesragge ghffomr b b1 ot/g andothesveight ratjo of Pt to
of Pt sugnditglinaRe fdngbaf fbthM:Réo 1015 nihatkl (B3iN) Havinghepreferred

R LI i i R
t han (1Y) ogquﬁatlng/o propene from mixture (GlIl) resulting from (lll) and re-
introducing the separated propene, having a preferred oxygen content of
10 ppm at most, into (l),
wherein in (lll), the reduction reaction is performed at a temperature in the range
of from 260 to 350 °C and at a pressure in the range of from 10 to 20 bar, and
wherein in (lll), the hydrogen is added in an amount so that the molar ratio of hy-
drogen to oxygen is in the range of from 0.3:1 to 3.5:1.

Moreover, the present invention also relates to the use of a catalyst, comprising tin an
at least one noble metal, preferably a noble metal selected from the group consisting of
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each case based on the total weight of the
al pha-al um na present in the catal yst, the

wabk@hiae@bam na having a BET surface determ nedpCT/EP2006/063325

according to DIN 66131 in tshe range of from7 to 11
n2/g and the weight ratio of Pt to Sn being in the
range of from1:2 to 1:0.5, mxture (AIl) having a

PE e§§ ;lge rf;!)uo ﬁbg ﬁrﬁ 98 nkg,nm(t)?ﬁolgr(,t Igtr5 Qu ?H)E{Brit ?f t\gvl)\ar more of these

I
me 3ls, mgre nr%femyrfm ghengpPnsising ebéq! fltand ;?e'ﬁlé‘?mﬁ QHV‘f?gO’ more
ef theed enetals, mastqerefecabiyt platinuh, sHid fiprandtat ezt oné moble metal pref-
élla}) &R % ?pdrféd(eﬂ Qmet%h@xﬁ@d;t%%féré’cﬂ aﬁﬁ‘r‘r‘l?é orﬂm‘es‘%rgferably alpha

er at ur.e n
3'5‘5‘"6?(: ot el papiAle oPeving, oRyRE b kA Yith s g a mix
hae cormpusing)propene,iaxygén and optioaaliyphopare saisl midtleel preferably being
ghfaihal fdth 5*‘@60)&&%0%3@(!0!5 Ahbe ﬁspéﬁé |§I MY tb(bréﬁyyé]ﬁrbmde

isin the range of from0.3:1 to . Moreover,

g_r esent invention also relates to the use of a

he arepgent invention iatsiorrglatesrio Afprasaid use wheiein helspactionto pxygen and
Rybgeral yardedobt &t ARl hyarRigea! exydehattid whighQ® smaller than 5,

g&?&g&& ﬂ%u&f Eﬁn o%qum t’o Pé m% n%rR'fératF)(ii H‘éﬂer tﬂé? qlr egual to 4.0,

Fﬂ?erPfﬁf%P'é'V amaverftherhpt Pﬁl“aé Bh% 5s$ﬁ'"n'§°@f preferabhy, thfP\‘.“OEﬁ @ydrogen:
exygextrati® isoih theoange frome0.0f1 toheSd, maralpesferablytfrom 0.2:1 to 4.0:1,

H{o?é Fe?é?é %ﬁ'{) §‘4% 355a’i ChcbRirdt goﬂb eh%%ﬁncfm%f fﬂ§?ﬂ§sent inven-

er a por t

hé(PE?HP 2 XY B OPIEERYY SPBHOA 1A G ot prefora:
alty framﬂt5 pao 13.a1 | yoreeprsteralgly dooyy 8:6: o 2&at andistivimane preferably
mfﬂ@gt@ 'i% ‘;I] mn@cmghgl ﬂgrafhoﬁféﬁﬁﬁibéd |%npbptﬁfé gfe;teﬁf(mggﬂlr?n the mo-

| i
B PR Phisbars g BreraBliia Lot B £5i. oA p il fiom 2001
tedStednere preemhle fremoRdileto 315¢1 pn@%hhtmqrﬁ\mﬁerabiv fipr93.0:1 to
Betptes to aforesaid use wherein the reaction of
oxygen and hydrogen is carried out at nolar hydrogen:
gen ratios which are smaller than 5, preferably

éﬁ%ﬂ’ﬁ'@g te palrangthes AsReCtt FB‘GAP’?)SGWS"?R%'P@*%Ma BFPQPF%fOT remov-
ingaoxygen éqonad mixture. Comprising @ elieéin,ahbre greterdldy ah lodefinasomprising
F‘rgMai toléPcatboh atgHsléucﬁr% %th%ﬁ@f ﬁBB@Aé’ a Hu%e”ﬁlp@ﬁtene 2 hexene still

ge?eﬁap %8%@', g@é ')ft\"@rﬁ)%'oﬂalw ?Qfﬁgpsdpglan ﬁBﬁage pre?erably an
p'lkélleE catséspohdiom t0.tBe Iesnecmesalkenamn @adeé rige ialkeoads propene more
FQP&QbIV% Mk, ﬂﬁ%&ftﬁé@ﬁﬁodaﬂyﬁﬂéltl&fhll tcBﬁlpFl's;lhé‘E:ompounds such as
g\égerr 8% ﬁbcpgolx%g:ﬁn rﬁ{gh?n]ofglp e@agol c?%)og rBoerdreD?%c}/or an alkyne,
Wlh@'feéT el 'V'Xill’f@rﬁ eagted with hydrogemagyadpixiure gemerising hydrogen, and
Whéifeﬁ’f el ambuimrefGdded Hyarobeh id adjudedadadinag tHeomixiare hstibjected to

9 H?g]é nglarttﬂﬁr eﬁs%QY%enn?éﬁ?'i Qﬁelle‘?ﬁan@ fJ %‘Eriab y smaller than

r o .
f 89uR (0,45 Mire peaarBbly Svallet $120-0r aayBhlost 4, magg: areferably smaller
thaefaregloblytof 3.5n8tAl. otk prefedatdy, Jthamblarthydkogenr eoxygen ratio is in the

RIngESraRlov1 4 &0'115?’1 0mékret e?ergbl} fromf "6 90f gi E@ 1, q‘né(r@tpreferably from
{:E)eésqsgect t r é' I nyention ra hvd

flo C?Oéﬂ’BQ ‘? f gement ghing PFﬁ%‘?f‘ 'Pl!:e ) ‘ihPé‘i“H@’ ydro-
gen obxygen ratieois @rqfe@bb/rfaim 9-4shtood.@f1i mopopeferabinfrom 0.5:1 to 3.0:1,
more preferably from 0.6:1 to 2.0:1 and still more preferably from 0.7:1 to 1.5:1. Ac-
cording to another embodiment of the present invention, the molar hydrogen : oxygen
ratio is preferably from 1.5:1 to 3.5:1, more preferably from 2.0:1 to 3.5:1, more pref-
erably from 2.5:1 to 3.5:1 and still more preferably from 3.0:1 to 3.5:1.
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from2 to 6 carbon atons such as ethene, propene, a
but ene, a pentene, a hexene, still nore preferably

w@r@apemsds t he m xture optionally conprising anpel/ERzve6/063325

preferably an al kane corresponding to the respective
al kene, in case the alkene is propene nore preferably
propane, the mxture optionally additionally

ﬁ;@% @t?\fég) IR & Hllistrated e 1Rl %&gnr@who' such as

ano car bon nDnOX| or an al kyne,
wherein the n1xture is reacted with hydrogen or a
m xture conprising hydrogen, and wherein the anount of

Qgﬁﬁ@egydr ogen is adjusted so that the m xture

ed to reaction has a nolar hydrogen : oxygen

ratio is smaller than 5, preferably smaller than or
Egampletilo 4Preparatior opa edtalyaldogcoriing todhe inemtionr equal to

4.0, nore preferably snal | er than or equal to 3.5.

ti |l [ r t he nol h en en.

b bpepde s B ha dplerph WRre et HRAS el S hiabe (spher-
plite 542 &hirgmAxens.drrance)t o 4.0:1, nore preferably from
0.3:1to 3.5:1 . According to one enbodi nent of the

53 s N2 Bond B WERL Aoglics B 56 oY BB Po.3134 o

of U%‘W"S“'lraied‘ay ing: a platipytna coptentgf teaf 5 }532 "Ftr dfnpéteBzi‘ thg impreganted
catélydt supgort Wabldrlw ae1:w 3. dheldrigd fcatapsOwas $ubseqliedtlylimpregnated

ﬁﬁh ‘?%ﬂ'l' dr?lga é A][' geﬂﬁﬁ(ﬁﬁéhé&fdet&ﬁd?étés?ﬁé catalyst was then
frest 2 1 Mviﬁ? gingd at ¥0p S or3 n ey oPiainieg) Gtalyst ad the fol-
Dmmglcqrnpcsjtbnl nore preferably from 2 5:1to 3.5:1

apfaziuniha:osgspwelgr ably from3.0:1 to 3.5:1. The
|§Q/ent|ve pr v\éd/sulustrated by the foll ow ng
"es”

es Exanple 1. Preparation of a
tait al yst acc@ Whg%t 0 the invention As support,
al pha-al um na spheres were used which are commercially

gﬁphvse( &?Ja%hgﬁ%r'gé 2,8 from Axens, France). 225 g

um na sp &"Ser e |rrpregnated wth 86 m
of a solution of 0.3134 g of platinumnitrate having a
Al stitelanmuconssting of 565 ¢IK .chémiual gl%de/ﬁrdapyier% (96 withes) was epoxidized

r Inl 0 t'

Wﬁﬁeqad)?ggd%%&?st h Al e{)la 0 \P(d @t n gr%% %aen-g% .%f metha-

gm )(ﬁt aoprggf%eg 25 Frﬁq q)]n Was garred out in the pres-
dindeyefr 190 TS ecatalyshl Thet yield of propylede pnldeabasea(m Biragen peroxide,
@ak @3@3% élta ﬁﬁﬂo@&a b&roxide Q:onJé?@ioﬁ@Hﬁg@Bt%' ﬂ%jTSfJ‘lt @étéﬂ?ét was in
R ol B B ot R abBfer & B8 S Yol Binc5h enn o
gbaustiSoami; e syiangs epnsisting, of titapium silinalitest aneatalytically gciiyermaterial
eivent THivt. 96 petntainaPinl £mesditioud amSfpho@ssik@omatiix&sbut 25 wt.-%).

&'})&Ig t%n w%]&rﬁédjsen@gébg?&ﬁawﬁa‘)%‘mggé gg%n 92%:4& E%nperature

gf abou 5Qes§ure of 20 bar. Epoxidation was carried out
in the pres

Separation of the light components, methanol and water from the main reaction product
was performed in a distillation tower having 40 trays. At a top pressure of 1.1 bar, a top
stream of the distillation tower was obtained giving a stream (17.5 g/h) containing 83
wt.-% propene, 12 wt.-% propane, 0.6 wt-% oxygen, 3.3 wt.-% methanol, and 1 wt.-%
water. Propylene oxide, methanol and water were taken from the bottom of the distilla-
tion tower.
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ence of 100 g TS-1 catalyst. The yield of propyl ene
oxi de, based in hydrogen peroxide, was 93.2 %at a

whyarogsns per oxi de conversions of 99.8 % The FSIEP2006/063325

catal yst was in the form ofs2strands having a nmean
di aneter of about 1.5 mm and a nean |length of about 5
mm the strands consisting of titaniumsilicalite-1 as

i.cal i . eri.al_. . =0 .
558 P of S B Sl B il yoge ot i
slegrsn(128 olit). condaining, 8% a0 AraRYeNe a3 -Bi ved YoRforame, 0.7 wi-% oxy-

gentdewheh nidtanl, @ed 1nbdt-%iwvaternean bed tenperature of
about 50 OC. Separation of the Iight conponents,

t hanq) d water fromthe i n.reaction produyct was
EXamBat o Ropckn et rvirablotBnes Ring fabrarmly & uSRS the
a top prescatalgsta@iccdrdihghb@aexarmapledp stream of the
distillation tower was obtained giving a stream (17.5

/h) containing 8 .- % propene, 12 wt.-% propane,
& sbbaf NG Abordind o el £FAS somprefhad (8 prR8GIIE of 16 bar . A
this eressweo gondansating ded0 16t was perfanmed givieg awiqud taakes gaseous
Stredin.t i Basdou’ stleaihorfihifiéd 1218 vbli-99 okysa! 9513evol.-5 propene, 0.6

R Arbhabe, 0,4 20 STFa R B R Kl O Y B g o

1.2 wt.-% propylene, 3.3 wt.-% propane, 0.7 w-% oxy

Jhis, strdarh (288 59MIY twesnsubjectettitolhydrugenatiomat artemparatgpé @f 300 °C

and %ﬁféééfé‘ oP2 Bh Lélﬁg a(lﬁd}ageﬂ@t@bgﬁgézﬁcﬂf?ﬁ)%% ib&thermal fixed-
X e usj n e catal'yst” accordi tg example 1 A

beq Eacios eatpinuy 100 @rainikg 2eoding i PEPPRds conpr essed

to a pressure of 16 bar . At this pressure,
AAHGHERESRRrdMn BPa(e¥BRSOdE Y WalBREhBVYY, brdsbortitidlto?dd oxygen

a_gase stream. Th aseou ream cant ai ned 2.3
Catenygt do deqctorgRiMusty of 2 F‘é’i@?@@@ﬂg‘; HidRodgh Lonygrsion was above
BT -8 meopene Topuersion,wast 4 ve! Thenyield. veith sispeckitoirapane was 5.3 %,
fHei yéel @ Witk a8pedi8.CO Monfpounas 04ukj ected to

hydr ogenation at a tenperature of 300 C and a pressure

of 12 bar using a hydrogen stream (22.7 NI/h) in an
Exampledim| Heatidggration @a%‘l‘Qﬂ'(“Bont ai ning 100 g catal yst
according to exanple 1. An oxygen conversion of at

heafscitedlin eXERpId ) £\ ?mcﬁtéiﬁég%'a&t%rﬁﬂ'gtﬁ kanpiy € Was com-

conte of the r tor effluent nost 100 m, . .
PFI S los PEROUPT IR tahand subisclod taodidersalion;at 407E Giving a liquia
anth\acgasieous \stread, Fheogaseeusy stedam wisséntialys persisting of propene, pro-

BARNAHM M§er whshed itHehe/ hfdrdgdndtidn rr@éét@ﬁtbs deséribéd in example 3.
%8 ation in.s

onpoynd 1 % e 4: t_inte tage . .
BRI R Spam et i PARDS roisor 8 abdbiiP Rl cRfharbe? [ Wich it was
heated & the stert terapgsatureof) Cotjnating aredium wap thes efiuentsif the hy-
dfogensgtionnrdaston Teos,etba W e d(&_!r?‘c)bbmﬂ bt sadd (h Bevéongndous proc-

- eam e gaseous stream
é%%@hﬁ%&%%é@g‘ﬁ%@ggf propene, pro pane, and
oxygen was fed to the hydrogenation reactor as
described in exanple 3. Before the streamwas fed into
the reactor, it passed a heat exchanger in which it
was
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heated to the start tenperature of 300 C. Heating
medi um was the effluent of the hydrogenation reactor.

wabms/ooms® kW per t(feed) could be saved in theCT/EP2006/063325

conti nuous proc ess by this3heat integration nethod. W
claim 1. A process for producing propyl ene oxide
conprising (1) reacting propene with hydrogen peroxide
Wbélgi‘ran presence of a catalyst to give a mxture (Q)
conprrsi ng propyl ene oxi de, unreacted propene, and
oxygen; (11) separating propyl ene oxide from m xture
ta )Atpno@isy&)r@rcbdwctngrmopﬁyllde)oanmmprfsingg propene and

t
?)((Hy??l?até#é L t g ro%éﬁg)%ﬁmrt e;ﬂe%éncg‘df #E&alyst to

|
the prosttR@ Bk Qﬂa?%ge SgnBToPKIERR C¥jdeq Ha tdcbropene, and
one noblaxygen;al . 2 The process as clained in claiml,

V\,her @II)n ddparftintg Qird(p‘iﬁen%%ihdé/ fEmi rﬂlx(dré éél)qerﬁl\%r h $8RWRN(GII) com-
| east one no Ide netal selected fromthe group

conS| st.R{E'"&fP’%%e SRR supported on at | east one

et allllbxedecingtheThegen eeraprsedsn anixthreelli) @t siaal partiallyby reaction

2, wher akith hﬁﬁog@i ialths predBdeddesl catalybl domptieMar$rsa8d at least one
from O. Orpo]o -%of Sn and fromO0.001 to 1 wm.-%

of at Ieas% ORe nobI e nmetal supported on at |east one
netal oxide, in each case based on the total weight of
pet aH’he>p'r«ithp ragataiined rin icladm clatwieyein thedcatdlyst gmplopessina@ll) com-

cl ai @ §n ‘ég@bfnegstqane%ob\@rﬂﬁé'l b&e& %Ff:tﬂéﬁlr?(ﬂconsstmg of Pd,

enpl oXI
S TR P eRpPReR pr AHBES e SR ol a1 s 1 to 4,

V\,herel nin the catalyst employed in (I11), the noble
get aI'I'htaspr&essehs diBenddr iﬁcé?élﬁn A%rC, alEREinithe %Biély%[‘%nﬁfloyed inlIl)

cl &l Tohuded tm BAY 507 w5 SCORLYE ip B BOLIECH B bl st one
t o 0ngbleyypetal sypperieet orsatdpastoag matalfxisieaingaghicase based on the to-

each 4 apgyhb aFMetaPbxilié presehtah thesdegdiystof al umi na present

in the catal yst 7. The process as clained in any one

of clainms 1 to wherein in the catalyst emp

¢111 )Thetpﬁ@eﬁéﬁﬁﬁ[a'm%ﬁ incl@m 2 Hé3a\t’h¢’6'ﬁéﬁ t%%atﬂ'biﬂleénp'oyed in (1),
met akhe metahoxide isralgHaealuminge of from 1:4 to 1:0.2. 8.

The process as clained in any one of claims 1 to 7,

erein the catal yst employed in (I f her.
TG oSS a5 Staon TUrmLte gttt il Wharahin Hacagglyst om-
cor dlpimgedm(lﬂl)l\theﬁmgm metatin®tr ange of from0.5 to 15
n2/g.9. The process as clained in any one of clains 1

B S SE0 S AeTa iR 5y R S GHEE b Bruhereining cppetvst em-

t o opgedin (l11) comprises from 0.01 to 0.25 wt.-% of Sn and from 0.01 to 0.25 wt.-
% of Pt supported on alpha-alumina, in each case based on the total weight of
alumina present in the catalyst.

7. The process as claimed in any one of claims 1 to 6, wherein in the catalyst em-
ployed in (lll), the weight ratio of the at least one noble metal to Sn is in the
range of from 1:4 to 1:0.2.

8. The process as claimed in any one of claims 1 to 7, wherein the catalyst em-
ployed in (ll) further comprises a support having a BET surface determined ac-
cording to DIN 66131 in the range of from 0.5 to 15 m%/g.
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% of Pt supported on al pha-alum na, in each case based
on the total weight of alumna present in the

wa@adoaloysbe t he al pha-al um na havi ng a BET surfPCEERB0&€063325

m ned according to DIN 66131 in the range of from?7 to
11 nm2/g and the weight ratio of Pt to Sn being in the
range of from1:2 to 1:0.5. 10. The process as cl ai ned
in any one of clains 1 to 9, wherein the catal yst
enpl ed in (111) has an alkali netal content of no
T%ﬁ oS @ Glrimedhin any ane0f qaimsnbtadr whergin te CataWSt em-
cont elyedin (littcompriees fram (DODfoﬂD 25 wit. 9% of Snemdfrona0®1 to 0.25 wt.-

based, gn Pf Ptbélon"ﬁbl'@‘%lu Jlk% @#eh Asthe Q&SI weight of

e C PUTRAIPSROEY (bR GalalvaE 155 ﬁﬁﬂ% ity hayiig PR sace deter

(1), npnexbaceerding toc@N 661 3/ mrthmyahgegﬂrﬁrope'fwndienz/gwamd]the weight
Pr es effefor®h tAsh bblﬂ@'l#!ﬁb%ﬁ@f@éﬁﬁdﬁ%:QQQHEG.@. catal yst and

in the presence of nethan as solvent. 12. The

process as clainmed in any one of clains 1 to 11,

WPer dhe procesgiast gaimeddn |any i ofi ahgias| ytczzamyherg@sthe catalyst em-

proparged k() Hae aprapefishetaiscontetit BERbtinfora AiyardMe0 Pivt.-% and an al-

Cl al @Ig% éa?th%?ta\’\@&{tgﬁt%f %pfer]pg}ext%gh% W V{f?ﬁg/gétfgac‘seaﬁased on
pr op@??etot%weﬂhbﬂﬁ 91“ @fefi e afteastons nhie, gk presanidade catalyst.

case based on the total weight of the mx ture (GU).

\xﬂs lp?éc%%?%?; Rsimed Eﬁ)d h& oPBYin¢ t<9f10 CJvﬁérE’fﬁ I|1r f opropene is

I 11

e b S ot | i pfiSandeofs fiaaiym cSTiainmo zeolte
t he rcatalyst afd intherp@séncelofinaetdari®l as solgént. The process as
claimed in any one of clains 1 to 14, wherein in

Il the reduc tion.is perforned a erat re.in
% ETH @%ﬁ’éoc(ﬁssiaP&Jﬁ 8] 1 A680° BECEMS i\t‘bﬂis‘” Srel P pitre (G1)
r ang@dditionally gpmprisesprepmebar . 16. The process as
claimed in any one of clainms 1 to 15, wherein the

Fh Xt %?lp%%éké gg%fa#n{ea ﬂgaé){ &% 81’ &léh ' ?hoai% v?rﬂe?ém the mixture (GII)

parti a

(al PO'T“B”%?St %tn'ﬁ@ﬁ‘ta‘iqg)r erm rPftWQ?rhr?éémG’f 9 te I 1% % 8f BU’(B’e"e of
0C. frém Toe2Qowbee sbprapamnd, i each dasedagedor thaf total eveight 4f the mix-
to 1Q,,eVBRHEI N the mxture (GJU) resulting from(I11)

has an xygen content of not nore than 200 ppm 18. The
process as clainmed in any one of clains 1 to 17,

34ldi Thepaddegs @seained itgaryl afe sfegiaimst | tog! Jo mdeegie irf {libythe hydro-
m Xt geR id Qi'i&éd inerhibunit 38 thataRe (nﬂdlér) rafd &f h§droBér RALR}gRE is in the
t he ser{()?aroﬁrf gqp{eq J&nt o (I). 19. The process as

cl aj EF° Ne’of>tlainms 1 to 18, wherein, between
stages (I1) and (Irrr), mxture (Al) is conpressed
fi5.0MThe Precess a8 cifiméd irtarly &/& oft dlaimisPIr ©S145 wheredh inlfll); the reduc-

20 b%n fzg%rfo{rggd Bl ér)rge%?‘psergtgre ||nEH1éTPaqmgb 3¢ 8% 10880 %&0 °C and a pres-

cl ai ns
sure in the range of from 0.1 t0™00 bar.

16. The process as claimed in any one of claims 1 to 15, wherein the mixture (GllII)
resulting from (lll) is at least partially used to at least partially heat the mixture
(Gll) to a temperature in the range of from 150 to 300 °C.

17. The process as claimed in any one of claims 1 to 16, wherein the mixture (GllII)
resulting from (lll) has an oxygen content of not more than 200 ppm.
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(1) reacting propene wi th hydrogen peroxide in the
presence of a catalyst to give a mxture (Q)

wa@oopnospeg of from8 to 13 w. -% of propyl enePORERB®N6/063325

of from2 to 7 w.-% of unisgacted propene, of from
0.01 to 1 wm.-%of pro pane, and of fromO0.02 to 0.5

-% of oxygen; (11) separating propyl ene oxide from
mxture (@) to give a mxture (A1), op tionally
after_an internedi ate stage, conpri si of from85 to
48 whe presespas platmeed iprany PB?(PS"'?@‘STD"Q/\%’ aggigenally spmRESIng
and @V)f separating ;S'opéne Yeodfi @isyurge(Glil) mreedltify cfese (Ill) and re-
based on b o UeBltba BlogeRein fure (G103 (111)

gen e

reduci ng t onpr In mXture (A1) at
| east partially by reaction with hydrogen in the
ﬂ)9 esdhe@radesa asadaiingd in aoyrpné of nlginfs drte 080wherein) bgtveen stages

- CHnds(ﬂl)ar'ﬂQ(tJré lepls%n{p?eégeaﬁom a p?@s@ure%f 1 to 5 bar to a pres-
support eoﬂ 1§qﬂg ha-al um na, the catal yst further

haV| figrest dhetal content of not nore than 0.001
-% and an al kaI ine earth metal content of not nore

120 anThe Q&ibe@é as Uainhétl inBY ona BEclBREELTItOTD, tb@ptisih r?j t

wei e

t heg ? é‘{ﬂﬁﬁfb %e% m%@%%fn é@rg%ldé h B‘ILt pr‘é@é eydcﬁ d catalyst to
accor d| ngl‘{eoa I'erd‘ﬁ@lcqmpf'ﬁﬁ‘s of fiREE8 Eﬁ 13 anv? Pf Pwpx'fne oxide, of
n2/ g and fiolve 2vwei7gWwt.-% aif iuarezictdt propert®) dbdiong0ion tohlewt.-% of pro-

o of e e fene Brkidh o %R?“Z SRS, f” oat

Sepalidt | EPHPER® DAY Bm% T8 RIS G S ive\ hHtuTgAGID. op-
( [ 11) andionaliynaftes dndntegmediatessiage, aoawpriping of from 8%%0 AQ wt.-% of
( I)Olr e&ﬁ;{%@ﬁé%&qﬁ"ﬁg% q0'wt.o% &Q{qﬁgﬁb?éendmlﬂgrrp ?EE 9 wt.-% of oxy-

| |

ber T or ned@dh mgaph e baseA onithE Vil SPEE PRI A (0
350 (lixndedicing tbe@mecomvrrse@lmawg@e IN)at daast partigllydry reaction
bar, and vwithetwyirdgennin (hd bbeseh&@ohy@é@geﬂcémpmﬁoﬂnm anto 0.25
amount S‘%vtt‘?a&f ér!‘%a?ﬁ%rﬁ‘b(g@la'oozs% 3/}’ gf ﬁ%%pbﬂed’éé( dfpHa-alumina,

isintheTra
the catalyst further having an alkali metal content of not more than 0.001

wt.-% and an alkaline earth metal content of not more than 0.001 wt.-%, in

each case based on the total weight of the alpha-alumina present in the
catalyst, the alpha-alumina having a BET surface determined according to
DIN 66131 in the range of from 7 to 11 m?qg and the weight ratio of Pt to
Sn being in the range of from 1:2 to 1:0.5, mixture (Glll) having a preferred
oxygen content of 150 ppm at most;

(IV) separating propene from mixture (Glll) resulting from (lll) and re-
introducing the separated propene, having a preferred oxygen content of
10 ppm at most, into (l),

wherein in (lll), the reduction reaction is performed at a temperature in the range

of from 260 to 350 °C and at a pressure in the range of from 10 to 20 bar, and

wherein in (lll), the hydrogen is added in an amount so that the molar ratio of hy-

drogen to oxygen is in the range of from 0.3:1 to 3.5:1.



