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. inmportant, . which indicate the. nolar



___,.-,rcent age of ethylene oxide in the reagtr on m xture obt ai ned. The

sel ectivity is indicated as or EBG2438981 refers to the sel ectr vity at’

30% 40% or 50% oxygén conversi-on respectr vely. The expression "stabili ty
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et hyl ene dampsbttiop vasipsassd traugh e rezeton |3y fioi% sthyleie £8.STino1eChxygbh &7 doifef carbemndieddé0 .
i n sel ectdndissy redird nivohénvardy? pasts parl oillioabats d6f @es af da elllyigé asvimodenataxo THedsphray e
produced vtOY wps:8®000 MyT'éne Tox peesuperasts kol the tempéataewas aipengent o the set
consi der extygen chwension.éTheg tmebsugng bripmantkwae wpnneciedatoythet regctor ahrbtoch Somprtemayers thity -
the T- arfte Snyersioresndothe teraperptisp eeuicabe securioly contediipcThe senontirinss obfhe trepstion
'st andared cemPePYs wergiplernined wih the aigrof gesihiegalesremty padass FRRETYRER Thp Fiite BRls
“are carri%8cyrRd %’EatSS%Yéi:y Y?'%W%?’Sl on. 45 Exanpl e 1 0 44 caes
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al um néou meas C ron te es he temp ratu ent at whrch
mast i cat Qlyq, e il l CatdiLP d 5‘ E ropropr onr ¢ acid

so\l water the resu ting mx ure vvag neaded f 15 ‘m nut es. Then 108

g Kaiser al um n| um oxide [err] . Hzo% g, added and the m xture was further
kneaded for 15 m nutes. The paste ol émeb was left to stand for three
hours gnd then extruded. The resulting shaped pieces were dried for 1 hour
at 120[ errrgm &R Gncabtpseguenitby toddertitmtdeaicadd! i0 WS Fisvaaicylatbd ghie momemet atidhr es.
Cal ci nat i 00 yebylsrio@kitiepor Wil tdlaljsh@oulnEeEbarh profiuced Si ng- at a rate of 200 C'h
to 700[err]. Calcination was then contr nued for 1 hour at 700 C, after
which the 55 tenperature was rai se(jAs 0% hours to 1600[err]. Finally,

cal ci nation was continued for 1 hour & 1600[err] The pore vol unme of the
shaped al um ni um oxi de pieces was 0.50 m[err] and the average pore

di anet er Thagame measpraments arg salpdadionsterrycagied e der gistepdaed caispvet in Wp? ®hnated with
an aqueous i teRle BiIwpie¥de§er oxal ate, to which caesium hydroxide was _
added. The i npregnation was carried ou or 10 m nutes under vacuum after
4 EF 0 243 996 B1 which the shapedSqyeces were separated fromthe
solution and placed in a hot air streamat a tenperature of 250-270[err]
for 10 mnytes in order to convert the silver salt to silver. The aqueous
solution or silver oxalate was a 28 wt % Ag-cont ai ni ng aqueous solution in
whi ch the silver oxalate was conplexed with ethylene dianmne and to which
soNu i on caesi um-hydr oxi de was added.A @®r the hot air treatnent the thus
5 inpregnated shaped pieces contained336.7 w % Ag (cal cul ated on total
catalyst) and 490 parts by weight of caesiumper nmillion parts by weight of
tot al catiakybgarisohvith taivallesst a etridaidreegystas t hen tested. A cylindrical steel
reactoes Wwth a length of 15 cmand a cross- section of 3 nrmwas filled
entirely with catalyst particles of about 0.3 M in size. The reactor was
placed in a bath in which silicon/alum niumparticles were present in a
fluidized state. A gas mixture with the followi ng 10 conposition was passed
through the reactor: 30 nol % ethyl ene, 8.5 nol % oxygen, 7 nol % carbon

di oxi d& and 54.5 mol % nitrogen and 7 parts per nmillion parts of gas of
vinyl chloride as noderator. The space velocity was 30,000 1.1[err]hferr].
The pressure was 15 bar and the tenperature was dependent on the set oxygen
conversi on. The neasuring equi pment was connected to the reactor and to a
comput s{ such that the conversion and the tenperature could be accurately
controlled. The concentrations of the reaction 15 conponents were
determned with the aid of gas chronatography and nmass spectronetry. The
stability test was carried out at an oxygen conversion of 35% The reaction
tenperature at 35% oxygen conversion was determ ned during the entire
duration of the test. The selectivity in respect of ethyl ene oxide was al so
determ ned. After at |east 30 days the Test was broken off and the total
quantity of ethylene oxide produced per m catal yst was determ ned. From
the 20 neasured reactlon terrperatures the terrperature i ncrease in [err]
gas cal cul ated for. : ch

catal yst woul d have been produced



[érr] 25 Fromthe neasured selectivities, the selectivity decrease in ¢
wa$ cal cul ated for the noment mo\mmea@oo g et hyI ene oxi de per ni
catal yst woul d have been produced 1000 30 3
35 The same neasurenents and cal cul ations were carried out for a standard *
catalyst in the test. The table shows the val ues 35

1000 and™eTT T 20 35 M ConMpar T SO Wt TW ‘cat al yst.

45 50 55 5  EP 0 2483%®\sB1 Cat al yst 4S3¢ 8Tye | err] Exanple

‘V%r{ Example [err] w.% Ag pprafp 1 Ieey .
1 18 10 COwP. S839

2.3 Wtq M 15 aBHES20 1. A process for the preparation of a

silver-cantaining catalyst sujitable for the oxidation of ethylene to

et hyl ene. oxide, chgyacterized gy that a sif ger conpound ggd, if desired, a
pranoter are applied to a carrier, after which the silver compound is
reduced%%u@u%m&sﬂwh&s been
prepar ediy. m xi nggedd al umi ni um conpound v@,8h a hydroxi derof a netal of

G oup 1A of the Periodic Systemand with an organic fluorine conpound and
by cal crmrmg—the—obtarret—rixtte—25—2—A-process—aeeordrRg—+e claim1l,
ch#@racterized in that the alum ni um conpound is an al um nium oxide or a
hydrate of al um nium oxide. 3. A process according to claim1 or 2,
characterized in that the organic fluorine conpound is a 30 fl uori nated
al kar@amé fI uor| nat ed al kene poI ymer or a fluorinated al kane car boxylic

?ﬁl M e S o @ eh i 3‘&; t OVC, i qaga%agysg&%? it gqgﬂ' Z%i?i’” -~
5 t& whiClt protéss

¥<e¥ ¢n‘th (3 5\1& SESS
record AL B gﬁwbe e 4 msco ?gund(tﬁ\ﬁaeﬁ o o éﬁltm i ni um

corrpouneleﬂog,crgyg{ %?g%hul:“?ﬂ: & E&Pﬁﬁo -an@® by EaidHifQGRS Sotdtied Hiiir&id T O One or
noge of clainms 1-5, ¢ aracterlzed I n that the alum nium conpound is m xed

W th 8 Apadebdst aécddind i i Ashafabiehted that!titCal@hifith lcahpddn®fs dABIAIniM okRieOUP
[err] i er iR almbRloxaed 0.1, preferably between 0.001 and 0.01. 7. A
process according to one or nore of the clains 1-6. characterized in that
t he ‘@nBntrombs ecogasnigctof davor i e 2c ohguatarickdaip pthatettie iosgahietfverine @mpownddis 120
petpcent flupyinaivei aiikate. o fludrihatedralbenel pelyradr ond KuwrinatduyaiiataGachexylin dcidlite saltror ester.
conpound. 45 8. A process according to one or nore of clainms 1-7,

char et Arrroeess aceprdingato clajye3, @ymtﬂ]zgqnndbq&rﬂ@@mmp duorine compound is a perﬂuonnated
alkane monocarboxylic acid, having from 2 to 10 carbon atoms.

3 5. A process according to one or more of claims 1-4, characterized in that the aluminium compound is
mixed with caesium hydroxide.

6. A process according to one or more of claims 1-5, characterized in that the aluminium compound is
mixed with a quantity of hydroxide such that the atom ratio of metal of Group /Al is between 0.0001
2 and 0.1, preferably between 0.001 and 0.01. .

T. A process according to one or more of the claims 1-6, characterized in that the amount of organic
fluorine compound applied is between 0.1 and 10 percent by weight of the mixture. of alkali hydroxide
and aluminium compound.

45

8. A process according to one or more of claims 1-7, characterized in that the aluminium compound is
mixed with water, the hydroxide of a metal of Group 1* of the Periodic System and the organic fluorine
compound, the resulting mixture being extruded to shaped carrier particles which are then calcined. -

50 9. A process according to one or more of claims 1-8, characterized in that the carrier is impregnated with
a solution of a silver compound sufficient to apply 1 to 25 weight per cent of silver, calculated on the
weight of the total catalyst on the carrier, the impregnated carrier being separated from the solution and
the precipitated silver compound being reduced to silver. . .

ss 10. A process according to claim 9, characterized in that besided the silver compound applied to the
carrier, a sufficient quantity of one or more compounds of the alkali metals potassium, rubidium or
caesium is applied as promotor, either simuitansously or not, to the carrier to deposit between 20 and
1000 parts by weight of alkali metal (measured as metal) per million parts by weight of total catalyst.




97 __'-'t'h water, the hydroxide of a rret al of Goup 1 A of the Perrodr
‘emand the organic fluorine EROWRAARMEBY he resul ting m xture being
ex ruded to shaped carrier particles which are then calcined. so 9. A
process according to one or nore of claims 1-8, characterized in that the
carrier is inpregnated with a solution of a silver corrpou'nd sufficient to

apply 1 to 25 werght peé‘?%ggt' of srrver, 1“5 of the -
total .catalyst on the c t he i npregnat™®ss carrier g separated from
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monocar boxylic acid, having from2 to 10 carbon atons. 35 5. A process
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the inpregnated carrier being separated fromthe solution and the
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s5 10. A process according to claim 9, characterized in that besided the silver compound applied to the
carrier, a sufficient quantity of one or more compounds of the alkali metals potassium, rubidium or
caesium is applied ds promotor,. either simultaneously or not, to the carrier to deposit between 20 and
1000 parts by weight of alkali metal (measured as metal) per million parts by weight of total catalyst.
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Patentanspriiche
1. Verfahren zur Herstellung eines zur Oxidation von Ethylen zu Ethylenoxid geeigneten, Silber enthalten-
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