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nor e than 0. @ theperfpananeecf the protispdeatalyst Ehe sglection eflalcgrripnso shraped dsdd rbrmit éasy uniform
adver se ef f edaposion thereonpd giluer andsesiynnandiorgepsivrecompeund duiogitie faursp pfmpdvthrmﬁa ¢etplyshe
speci fi c Zurl aeweregyisilty fon aycpessfulpeoduglion of 2 saialyst ¢ 'F'H@Y’GBS‘E%V be- yond the |evel

of 0.5 [err]/globaus pqugly i 3 aing qarrier i searers e
To be useqadvantagequgl é’?ﬂﬁ??@ ?!'EI‘EJU Ry peqsiugeq &

ar ea exceedsp"ﬂ"w ‘J‘ﬂ‘f“?‘ l;g‘"“ﬂ“ﬁ&?'“ﬂé\@ﬁp f'ﬁﬁ?méb!b Q“f%fF“ Wﬂ'i"@ﬁa °°"'P°'

possesses a 50

has faile n P8 f"lﬁ" ﬁ QE‘ 8] :iﬁn g 1:19 g:\

exhi bi te sxﬁ. i‘ﬁ"?ﬁaﬁ@ i fsf f %an%ﬁ.o unéﬁdi ha

carrierusi n gtlarﬁi i &‘iﬁb'&ﬁe&oﬁ.

t he range of7 o by poo A Peri g\éo#ﬂo

70% and a pgy é yry ﬁ(b 6Gthént of'tfls rb&d&r@@l%eprﬁmﬁ% Jufam{laQQmH?rﬁE sdrfacé a%dmt
only usal3ke dufradeldr Sordsiivéréit doaidd an%}’ﬁh&ls%mw activity and selectivity. As
demonstrat ed Cppfddbly, thél-hilkfind\GF et 61 thistnvaitioh Msorsufites BéteinfoNous Bilfoadir stbhbdhtiafion
carrier haviifgheaaryp 613 108 tG2i% {01CS prefebly 6 160RUD-1 §, 28Si fep § bflthe dafrief TR Pr&drabivh
coating its ditiecstalgetis bifsd Bywindtind whidl dorphse®impiRgiating thé\rfriar dessibéd abbd with an aqu-

anor phous si écussjutibn@r ssolutiondn drfosyanicivantiofa decaiposabla siper saltsachias Jdrechmiple, dnlagueous
seryi ce |4 f esilgdr niriite salutba lay sthmpnicoabmplexiofisiveeith andreorgasic estarganic béid; e emineéonplek of
of the cat al shwar with artierganis abil, or Breagueaus silyeriectstaselutione Thei casigl arsiéos besiom compugthmay
ot her pr operheidspositqd in pvanca pp the carrierypr daposifed emiiandopsiyswithsivetenstheypasriel by preliminary

di fference |'PF°€B9§F'?"H the ?'PYP'§°'P%°"a°t§QIW1§? iitds Ry bp geposited-pruthe pasrins A9 whichgfiver bps been
under| i es tm'rgaqxﬁ W'ﬁ'@a ’P?‘!"“%st"‘feﬂ?'ld ﬁfﬁmﬂ‘?ﬂ@%h"qﬁ?@“‘
presence B ° def?sé!?@ %

the carri er g‘ﬂ’ra? ki fhe i d f°f'8 °“°"'Pﬁ'$'° 3’! T"%Fa"p?- é‘adby
causing the ‘nﬁsog P||v68|'w moorggx?lc andQEI i!}g;?é %I'ﬁdlf usable int lve Qllger mtrate
por ous i n- %9@ L fonks S il st dobte, SN e L “?m"? and eiver gluco
heat-treg}i nget ,ﬁe conposi t e o4 by m gas coh algéxn

concent rati on ofe difHe wiith fre LikB 1 m &maﬂﬁnemn o awsw
the range ofg44Hd td Qthamintiiet, Imon&:Xdl, Q‘ldtu%n-ﬁﬂpén“ﬁ\ﬂ%em dRland wpro faflines, and
selectivity ﬂ@hﬁ.mgmeﬁggdmuuhnﬁ,egm%ms cat al yst whi ch has not under gone
this heat treawaRré advintigebly usddlas the sévRQbritbokilionlof Sdebdntpdsable siver sai the/other sol-
associ at sl Wehts whitteareisablelisereid incfude lowérRlighati 86mpdtfds B2 tpétarbdh aomstavingq to B BIBSHIIIc
matters are Hydioghgroups in the molecular unitf suclsasondtyanblpigopesphnol, a-piopardl, mdeoethiiaie diyeel, di-
presence of sthyeneglpeo) lvisthglensi gyca drimmthyleheglyool, mpropropylane gigéol, iriathylcaliosdivey ethyl cdilbe
surface of pwivegnethyl qatbitol.ethyt darbitolend glyceml.r ong ef fect, as associated with the
pH di st ri but i ofhe/gesiem eomphundg wiighi ags usabimherdindnaliide cesiumioxalates nesiugh catboriate, cesiom acet-
silver and nore 5 of cesium This fact gis believed to bear upon the
performance of the produced catal yst. The anmount of cesium and/or a cesium
-conpound to be Incorporated favorably in the catalyst of this in- vention
|s in the range of 0.001 to 0.05 gram equival entwei ght preferably 0.003 to
0. 093 gram equi val ent wei ght, and the nost preferably in the range of nore
than 0. 008 gram equi val entwei ghtto 0. 03 gram equi val ent wei ght,



>

per kg of finished catalyst. 10 The a-alumna carrier of this

i nvention is required to have a specific area In the range of 0.75 to 5
[err]g, preferably 0.8 to 2 [err]/g, BPO3¥MBBed effectively in the present

i nvention. An a-alumna carrier having a specific surface area of nore than
5 [err]/ g | satergod etbérisaita] and exides aad hiytlrofides] s t 0 produce a substantially

sati sfactory catisimpertant that thechighttémperature Hehtdreatmant shaulddbe gardedsautiin @niners ggeongetaiting
(mai nl'y Na2Opoletulzeoxyganrin &econganistionsedf hgt motertbani A%sbyvalume, ereferably aatarares tham1%.(Tytical
anount s t hat effactive ingrt geses s nirpgen.fhieliumysiargsn, eathon dioxide and geon. The apparent '
porosity of thdntheprgentinvantonactvation freqtmest meanp 3 heahiasimentaha relatiyplvdqwpraperare. -0pe
i n the, rangedidgestiS0iCio logsdhandfee i"pﬁ’ﬁq‘QSP'ﬂk?P‘XWSﬁ’"EaB"“SG%S"‘FWé ai [ dqcpiposing,and dis-
vol ume of th@""%l’lgeﬁ"l?ma?f ‘E’?P‘l’ éf“’c?f”’!’*ﬁ“ \9%'???' ﬁh‘b‘fsé‘f %'?’?{ %ﬂﬁ"g fm oqe-

range of 0.1P% d'Oa§° na 0.5 in-
e rEEt ty @ cata g:;— %})@g tlElasﬂ:n

carrier o’f’ hi er ¥s
wei ght  of at Ie e Thﬁiﬁﬁu ’E‘n 'ﬁ ;%? %vﬂuc es
& \Bi;l? atem-

range of 3 t er t z%h

havi ng a par dcﬁ sea n%lex silvdr it rJaﬁIQ gé?d ﬂ ati

carrier tg b thJ‘ra fof WOQ;SG Bboet fhéereby ie@cﬂ:lnb or tﬁerﬁﬂlfy Mp@guﬁ i @Qﬁlt‘%ﬁl{ctmg
carrier in t Stum &t £Eeium @bmgduhtdsh, thé/mﬁem EMcHR B \hrvid] e Fi-
diameter is pdy ﬁ@ﬁe.h&mae Rat-ealiry thdtediidnt SoPbdis ldh Yaerf gds@ortshniig Bxygbh M a concentra-
percent age CHonPAdt iofthdi 3% fyroMeRGIARRlAedtbmpeRiure Mithe raiige dN4DORERI950°0 Sfafbrably
on the perf osovawaeocf the produced catal yst. The selection of a carrier so
shaped aszot 0 par i silveraatglystof thie Innentiensiner tande dédoaited omthe srfake/af tisrvdriesin theform of
and/ or acesi uafiequpdan inckl ambengintt iecrange of Sste 25% bywaight ptefecably Sito 20%ciytvalglis bas@on thes
a phet equi si amouhierf a Gnishecbatalyet The cesilanir the nesisin campasndshayche denceiteti iinuitgneausly with the
sel ecti vi t y. siVer ohdepositedisepafeteln eithgrheford or after therriopasitionsof the sitvey Eprtanpef these manners of
a- al um na _cafieppeition;tee qopiumn entbeyegium camponnd is addedin the formyef pmeausgys salytipn oriap alcohol sol-
carrier c’énp\'ﬂ%hﬁ sivar solition in @ cansprfratindiin tF‘%?QQ"cqfl&H°19®°/0§J§ﬁ'ﬁé‘i"g’ﬁ'ﬁmt‘9‘?'9%?rﬂef°’ab'y

a- al uni na coff ct "a'ha‘!}'f"ﬂ' *&’eiﬂE-'IPeS T"f‘j"ﬂ&f‘%gfﬂ'ﬁ ce ar reoglezlt n'l;f’th ”}én%n ldebythe
0.8 to 2 !
speci 19| c Lg;é’lﬁ ﬂﬁ gsnez‘g%ﬁl?%gmﬁ'ﬁﬁ, :%FVGEWB H at::_br
in the r

e et i m eran

[iuid i i %53%#.% mﬁﬁe%é‘g il irsws il ol it .ﬁf“g‘ze %
hanid'a

In an amunt g »l.aaﬂ lahéd éa.eh.h gabds %l Riitdgs a oﬁ huma. eﬁérwﬁca dns &ﬂtaéﬂﬁ

cal ci ning t hgn hﬂﬂ@é&%ﬁ seeﬂ?ﬁené‘dnérﬁ%ﬁ?@&rﬁ dibhényl dRiohdbFas reHofbR dBdreséaHs. kb shatial

, 500[ err ], ‘Hiddiyedt alrdedbaPH tBE Fahge ? 1,800 4 8B (TP, %fea\blperomd 10,000 HF€ (STP)
range of 1 t ghd1kb Prédirs is iNthEaRgedh 16 48 k/en2®, Pletérably 166 30 kga@®@.t of the

treat ment of t INo®, the méseatitivention Wil bgdeddlibédnbréspatifitalybelo® itk leffenbett wbﬂdﬁg Oidinplés
surface and addeoribls. Isshbdidisnotal, howsversthalthis ventisndsiiotlimited tohheasatapiplesis si | i ca.
Preferably, th&heamagnitudesxdcanearsionandthe sdhectivity repartet! indire workirgregamples el coitlsavere cal-
anor phouswsi tulatesl in avcadancawithiibe felfowngformulashe range of [err] preferably [err]
as S¥ perg of the carrier. CoMVErsibf £ @5 L Mol numberbf redsted ettivleniey S5 s ef fected by a
‘met hod whi ch conprises inpregnat |lng Methumberef ethylepeinfepdge8d above with an
aqu- eous sol ution or 8elsdivityioh)enFRUrBIS B.e JUPNSEONYIS inkn - ebfyleneqxide o o s abl e

si | versalt such as, for exanple, an aHEf@"?fO“ctg‘ﬁtW"mtrate sol ution, an

amoni a ¢® dP‘fo)éenBIefér' &Iorygfwmgrr}ql norganl c or organic acid, an am ne
conpl ex of silver Wt ganic acid, or an aqueous sliver lactate

sol ution. The Gagidl it Morkh cHR mnéeﬂde,ﬁmq&&nﬂn
the carrier Qo RRfs-¢H rgh'%\fﬁ“h Y smcgfw esa&%%t}&/ &4 broStbnt Bbrosiy of

prelimnagy smramaaebmmoru Soﬁd s\@gwa@m.; vith ARG ﬁeﬁmg leloiHa?sJ@)é 50
deposi t ed onmilitfrdadin'pa@Ele Giamub disPerSddl ity Riterkan maauan ¥ whts@tbrit 8Fkartef. The
the step forimprRemIEaCS HérwasSoRdeflrateddhddribdby hédtingdn bfidineditd, 0b0RC fobllrhiEwis) ChrsedibRD
for decom 4, thepdwasiobiaiReden@-diriiiachrddarhaviig aBETépdcifid Suitatd HreaonMSMBAALE A apBir&d pdrOr
deconposi t i ossitpofd2.8t%andalpre voluins eip.28et/ yind Halisy theurfacyul parek it thelcar@isr of Al,03 €aBtac

f or decomposhyweight) aated eith aptorpboussificat This echbrrinuparsieriviasiatmliédas CarsierAL The dheunpof ardarc t
of this decophoussiica canried on Chrder Adeas Enpbisydbp following methodtd bé§ x 10heg of Skpep§ ofzarrierat ed
gas. The salts of silver with inorganic and organic acids which are usable
in this invention include silver nitrate, silver carbonate, silversul phate,
silver acetate, silver oxalate, silver lactate, silver succinate, and
silvergluco- 50 |ate. The am ne which arge usable for the formation of the
am ne conpl ex include al kandam nes such as nono-, di-, and tri-

et hanol am nes, nono-, di-, and tri-n-propanol am nes, nono-, di-, and
tri-isopropanol am nes, and al kyl am nes such as n-butyl am ne and

i sobutyl am ne. Water is advantageously used as the solvent for the solution
bf a decorrposabl e 5| I ver salt The ot her Sol - 55 vents V\:hl ch are usabl e

N Y ”~ a1 ~ o o o




sol ve, methyl carbitol, ethyl carbitol, and glycerol. The cesium conpounds
whi ch are usabl e herein include cesium oxal ate, cesium carbonate, cesium
acet- 5 EP 0 380 295 Bl ate, and EPRA@8029&Pfs and oxi des and hydr oxi des.
It is inportant that the high tenperature heat treatnent should be carried
out in an i npMethodffdetsdmination bf xehoGmd bismistphdus @iligada thel dlteBsuffade@EIh® Latrtidr (CeBriedA) andt
nmor e t han 3%hegurtaoé ofipares priefcamriad)| y not nore than 1% Typical 5 effective
inert gases are nitrogen, helium argon, carbon dioxide and neon. In the
present i #vent i16gof thevairipewdsgrushaddoa sizerof 8 torlQmeshs imimeassied for engthowrint 20l ofan aqueous
relatively | m»mwmmm @'dgolutm- andfittered. ﬂb@{"@m’ V&5 testpd|fes Sijon deptent witingnataniicC
in as m)l ecu|ahsonet)9ygeaﬁvzeront ai ni ng gas such as air for deconposing and di s-
per si ng an organi ¢ conmpound after precipitating and depositing the used

si |l ver corrpo d cesium com pound |n a conventlonal met hod for
productlo Iver cata ' concerns t ar t

si | ver cat aI %m ﬂ“s %ﬁ%f e :E%'ﬁiy Bg ﬁ’g"ﬁ? anggoo
venti on, a fagt %}m&. edhert, °'E€43§st

y the cata

can be Obisa' “e R e uﬁor{JE,b uﬁﬂ%ﬁéﬂ%&&ﬁ?é&v&ﬁ&@dﬁo&mowwﬁ

al um na car rleﬁ‘&ta fmphedNEROH p&dﬁﬂé@%h&oﬁd&hﬁ%ﬁ 2kt diBd ) hesting, furibr ndhthd)
a solution 0#1aaandsaﬁmwehirﬁmslhweran&mmcﬁmm@dﬁh&ﬁmmseecﬂhs%dryer with
an organi c aci ¢he &ulel th obtdifed Wi pREGHK & Elosd Sdntaliier bhstaiNéss s@El aldpted td réddive dbinert
perature in gdacsweptiwih nibged &Y, Sridrnpt-tletediin @ elbdif2oGdn)at & Cslant bY teiiperatury ofBUOPQ/ for
deconposiag thie@ heurs, Wasbtathal finiskdicatalyst. Tae Waluasiurh tantentalf the fihished catdhat et Iduridito be 11
and/ or a cesx U granpivaleht eeiglitikg offeetalgsrs | nor gani ¢ refractory carrier, and
fi->aall y high tenperature heat-treating the resultant conposite in an
inert gas colMethotfondptesmipation of tetal geshorrontant otfinishedeatalyél] not nore than 3% by

vol unme at an el evated tenperature in the range of 400[err]C to 950[err]C
pref erabl¥ 50 gﬁmi +@bpuBZAy was puiyerised and pplied(with;p progspre e 9 toprepgngjadest shest. A

i nvention si esiia foatpt was sinilayly Eealad e prenares standard tegt shpel, The fost shest wag m
of a fine po%\é’?”"? 'PY‘B%“SSMW'FW"QT‘? ph o d frogp agegrgd%%twggﬁgple with a fluor-

preferably 5e 5’5 d(?IH ?’i&asd‘??ﬂ?fﬂ'fe“ﬂ)fh‘ﬁ‘ @alym ontant
The cesi um offt! ep05|t A h th
silver or’depg 1 T é’f ;ﬁ'%g dﬁ?o.u ‘be, { oﬁfﬂ Tfﬁﬂ*e
corrpound |s ‘@ 5 L

ution to theTh°e' %ﬁ‘srof%) feldtion dhd PhoSE& o Yeh ShdwitlilPfaniey.

uP du@g'a ﬁg&i@ﬂ)ﬁhﬁeﬁ 66 dltﬂ: Fea@t n t:m2 5
0. 05 gramgequi val ent wel ght pr ef erably 0. 003 to 0 03 gram equi vaI ent
wei ght, - per k@amgik 2f i ni shed catal yst Reaction conditions heretofore known in
the art are all usable in the production of ethylene oxide by the oxidation
of et hyl ene W Aleadtidnavas! befonradds Follbwing thepridetite oiExarle 1, laxcept that the heat treatment was
si | ver cat al yeriitolati ubder thecohditions shdlaein TakteCt. ITheresuits ofi 10ideysSreaptiorednd tHoye efiope ygesd
i n the préadusadionwed asshbwr ieTebledxi de on a commerci al scale can be used
advar- 30 tageously. Specifically, the ethylene contentof the feed gas is
in the rangebfemplss §81d40% byvol ume, preferably 2 to 20% by vol une, the
oxygen cont ent thereof in the range of 3 to 10% by vol une, preferabl 4 to
8% by vol une, fRaction m&wrfaﬁ"&ﬂnbn@"% ing the prpogslyre of Exampla 1 exppptthefcangerin
vol une, pfefi;ag 3 pspddnstend- Tha repts o110 dats reartionsiand thgsq of Apavess regets wswarerafs'@arggs
as nitrogen, e and steam | ower hydrocarbons such as nethane and
et hane, and “9?? dSiJCh as et hyl ene di chl ori de and di phenyl chloride as
reaction depressants. The spati al vel 00|ty of the feed gas is in the

range of 4, OOOAtr&ct%QwQQ&n@'me&Wﬂ TIE rocddlir bfa 3'1 lxcg Maﬁvmfa ture heat

hr-[err] (STRamdniAvas
preferably MQ,n%JE.%PfHe@?éH&%&H ,lt 'E&%Eégsr}gﬁ?l | nve#?‘l“on wereas

descri bed nore specifically below with reference to working exanples and
controls. Itcemgasl d be noted, however, that this invention is not limted
to thesesexanpl es. The nmagni tudes of conversion and the selectivity
reported in theresotok wagpeptomnsd belicng theprdcedukesof Exainmpled pdxecepéiiat the dafrief@rotiuted by
accor dance VWadrion Corapahydnid owaiketgd dnderntradseark d&dgnatinn of "Carrier SA%E) 02%was ased indts @imodified
react ed et hyforn &heresuli®of 40 Hays'wedcton werfe ag sliowh ivfablent.f eed gas Sel ectivity(% =
Mol nunber of et hyl eneconverted into ethyl eneoxi de X 100

7



Mol nunberof reacted ethylene 45 [ Procedure for production of Carrier Al An
[err] (98.9% by weight in purity) carriendégroduced by Norton Conpany and
mar ket ed under trademark designati onEBP38EERler SA-5102") having a BET
specific surface area of 0.89 m 21g, an apparent porosity of so 52.8% and
a specific poomronol une of 0.28 cc/g was inpregnated with a |iquid having
colloidal silica 2 to 50 mllimcrons in particle dianeter dispersed in

wat er in an anduerctieaonas bérformediby folipmingrthecrooredims of Exampler 1 éxcept thaitthe ¢canjer (rpdeded by
carri erwas cWertanGpmeanpendmarketsd inder igdentasicdebignationeff CeraiprSA-RIOR 1was used in its unmodified
1, 000 er r ] Cf torm endithasasiun w@ewye(gibewpd ayspowntirlaple 1 gpddhedigat frpatraent was opitiad. i reyits
carriier havi fg0daysreacignand thpee of onervarra regetion wep apshigwn indphile .9, an appar ent

por- osity of 52.8% and a pre volunme of 0.28 cc/g and having the surface
of pores in EatrolSarrier of [err] (98A% 55 byweight) coated with anorphous

silica._fﬁis a-al u ;na carrier IaQﬁIIed as rrhe{ %. Ih mannuntonlﬂnng-
oo i e S

. . re .
determ nati on of anpun g% am)rap oUS s hlca on the outer surface of the
carrier (&arghfebe®d and the surface of pores in the carrier] 5 10y of

the carrier was crushed to a size of 8 to 10 nesh, immersed for one hour in
20 M of an aquesidfonHaspepisrmi bpbilowlny te BlobddtielofExampiél1, SRleptiiaPife high mberdtir@head! -
The filtrat ewet@sent wasicareied it in @i int6Ha of MiRIgEdtmudpheie. The r8&uRE16fA0 Ady& @éabiion @AY those of
anal yzer. Exéeigybd’s teadtfon ABrelaiFHoRgnabieyy sol ution was prepared by preparing a
slurry camtaining 830 g of silver oxalate and 200 mM of water, adding this
slurry to 700 m of ethanolamne, stirring the resultant m xture thoroughly
f or ~s0l uti on of solids, t horoughly stirring the resultant solution and 100
m of water added thereto, and then stirring the resultant solution with a
solution of 14.2g of cesiumnitrate in 200 mM of water. 15 In this

i npregnat®ng solution, 4,000 m of the [err]-alumina carrier A heated in
advance to about 100[err]C was |left standing for inpregnation. The

i npregnated carrierwas concentrated and dried by "heating, further heated in
an air bath at 120[err]C for three hours, and then activated in a current '
of air atg, 280C for 48 hours. The catal yst thus obtai ned was packed in a

cl osed contai ner of stainless steel adapted to receive an inert gas, swept
with nitrogen gas, and heat-treated in an electric oven at a catal yst bed
tenperature of 600[err]C for 20 three hours, to obtain a finished

catal yst. The total cesiumcontent of the finished catal yst was found to be
11 x [errsgram equi val ent wei ght/ kg of catalyst [Method for determ nation
of total cesiumcontent of finished catalyst] 25 A sanpl e, about 20 g,
was pul verised and rolled (wth a pressure of 20 kgcnferr] to prepare a
test sheet. A catalyst of known cesiumcontent was simlarly treated to
prepare a standard test sheet. The test sheet was evaluated by the use of a
cal cul ati4en graph obtained froma record data of the standard sanple with a
f1ube escent X-ray spectral analyzer. The finished catal yst was
consequently found to have a total cesiumcontent of 11 x [err]gram

equi val ent wei ght/ kg of catal yst. 30 The finished catal yst thus
obt ai ned was packed in an externally heated doubl e-pipe I ength. To the
packed b8 of the finished catal yst, a m xed gas containing 20% by vol une
of ethylene, 7% by vol une of oxygen, 7% by vol une or carbon di oxi de gas,
and t he bal ance of nethane, nitrogen, argon, and ethane and 1 ppm of ethy-

| ene dichloride was introduced to induce a reaction under the conditions of
reactiongpressure of 24 Kg/[err] G The results of 10 days reaction and -
those of one year's reaction were as shown in Table 1. 35 Exanple 2 A
reaction was perfornmed by follow ng the procedure of Exanple 1, except that
t he heat treatnent was
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carried out under the conditions shown in Table 1. The results of 10 days'
reaction and those of one year's 40 reaction were as shown in Table 1.
Exanpl es 3 and 4 A reaction was perf &GPP30 285 B10| | owi ng t he procedure of
Exanpl e 1, except that carrier indicated in Table 45 1 were used instead.

The results of 10 days' reactions and those of _on r e as
shown in Table 1. nt rjol s and 2 50 Ar tion

fol |l owi ng the procidure @ ] 1§e& tth% e

treatnent swas carrfed qut uhdd? “%Re Pondi}ions Zd cat

results of 10 days] reget ' .

reacty on was perfofnmed by fpl lgpwidg &he ocedy ¢ of EFkanpke exs epd
t he c%?ri er (produged Hy t(g.,“, negny % mark t'edzﬁﬁder&?gj med kK
designati gn of "Cafri efSA-H§L02) was used § n its gnnodified for The
results ol 10 daysf redction were as s In Table 1.}7 EP D 380 295 Bl

fh% | Wi N

Control 4 A reactipn wds pef f & & he, grpced@e df Berible 1,
except that the cafrged (pr d®§§b$5 w2 [Nor t 0§ :Oergl antl mhr ket°td Tfder

]Eraderragkkgesignat : "t oy dt hognlin Taple 1 and}the hegt
orm an e cesi up ot en S angedsds sho in e 1lan e he
treatment was omt e§. W%&g g 18 dmys' W 3§m'“ ang hope of ope
years reaction werg as in Table 1. JContrél |5 10 reaci was
performed by foll o ng ; Sfum
content was changefl as @ Enbl-e I54nd t he@ hagh (i fnpepaf urfe heat
treat mentzawas onitfed. | The reaﬂgg & 18 |fays' gagq?i i on &ndl those of Jone
years reaction wer as;hmﬁp in Table 1. 115 __Co '
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EP 0 380 295 B1 Clains 5 1. Acatalyst for the production of ethylene oxide
whi ch conprises silverand cesiumon an a-alumna carrier characterised In
that the outer surface of the carri eFPRR8P29RBIsurface of pores in the
carrier are coated wi th anorphous silica, on which the netallic silver and
cesiumin finely divided formare supported, the silver representing 5 to
25% by weight, based on the anpunt of a finished catalyst, and the cesium
rep- 10 Clabsent i ng 0. 001 to 0.05 gram equival ent wei ght of cesium per
kg of thesfinished catalyst. 2. A catalyst as claimed in Caiml1,

char act eri se# i/catdystforthepraducibn ofpthyiens axide which camprises llyerand.cesim Ppﬂtm@!qu daurigr
I n anvam)unt i reheraeterisedhi éhabthe puter siinfase of they¢artien and the surfagy of pores in tha cerrer gre\coatedy s
cl ai ned i n C aiWihemgrpheus siien, gn which the e silyarang pesjumn finely divided formare, spppored,ithe
possesses an apﬁ"V%EﬂP@Fﬂm‘gtﬂ%g?’fW Wweight, paseq ampquntof a figjshed optalyst, andthe.ceium {ap:
as claimef in “W@(?@H Qsemeﬂ'rmten%r%t% um peq kg of the finished.catalyst ny  of

b
\(/:\/:ISIgﬁln :)gr Ezgc aﬁ aal mﬁ%cﬁ%‘x“ glggls'tétgals)m %P&h&ﬂé’t?#&k&@ Isnslluéany

preceding cl alm aracterlsed I n that t e a- al um na carrler contains the
sai d armr,ghosts Bd;dﬂy@&slclﬂmﬂlﬂmﬁlﬁmmﬁrdd'mZ lekardcterigsd inthat frelordurinaSarrigrebssgssed an ap-
carrier A crmrent postsityeis the kemgerefdS torO%ny preceding claim characterised in
that the alum na carrier possesses a BET specific surface area in the range
of 0.75 to 5% A tag claimed |"13P3(:P'gﬂt"@ﬁ"t"9- W"E insthejaheamount of cegiumytobe caryied is
and 25 a pafereeeci§iogiie0ss R epfeientiyright s Kaof ths fiolghpticatalystA net hod for

the produstign R@aﬁs&@k%ﬁiﬁ ;%re%&dﬁ-l % éhgmaﬁ%% &%ﬁﬁé@&uﬁr er contains the said

charact eri sed uht/F¥hé BHGY df B9 1648 154b a8 5i bt d & citHer2UC
sol on contai ni ng co silica; drying the inpr egnat carrier by

heati ng; cal &i nAagalystse cidimeé il afybprédedifig didis, lcRdrctdnisedbthatitith afumina-carriell posdasseds BER
whose out er surdpadfi siface area in tedangéiaf 076 tofSaelg, aodpeciicpsesity i thsrasgeef @ @ D8 dc/giatd
anor phous®si | i cepartckuinimetyr ibthecang&eksliy20mm. ght , based on the anobunt of a

finished catalyst, of fin W di vided netal lic silver and 0. 001 to 0 05
equi val ent Wi T‘etﬂ?df@'égq @F°f W‘Fﬁ@"'i"?‘h'f‘gw °8‘3

by the carrier; nated
deposi tion of tR hi‘*‘%q ‘a’" %t‘el?oﬁg? sﬂlm r surzaz:
{g;{)gf;ﬂ?ecﬁ;rt e rhou | cém?zﬁzﬁ?:: §H£ (%m I sn T,;éf valen ight
tenperature in g %ﬁhﬂ{e ve ﬁgﬁﬁﬁnﬁzﬁm&m Natm%l-@éi

in daim 7, chajg Gﬁbﬁ du sdb " %ﬁ%ﬂ efafif h@ét%ahﬂéﬂfﬂ%ﬁ'mbr’i‘gﬁatanels—

h@éﬁg;
concentragi ON Qfated WmpBRLRA it the'Rain %;fbooo% Qb@‘E A nethod as clained in
Claim7 or 8, characterised In that coating the carrler wi th the anorphous

silica is acgonpinetbétss clajrad inain 7/ harecibrised id tat the inbrt gastvantainepxpgep fr & doodeetration
di aneter in theofnetmge thdn 3 tiygolGGe.mi | | | m crons | n water of an anount
equal i ng the_wat er content of carri er nating the carrrer W th

t he. resulwan? c(“g B h l‘?é:r'f‘"ﬁl'( "%l“é'? a’t’"ﬁéh ‘t‘?ﬁ'l"fe‘gg? Eﬁns@if”.
45 Ret ent anspr ut plisheg| s
ei nem a- Al urmi nI om l{;%\a w ofcarrler dm"eglf cfﬁfnehw'fh the resultant
gekennzel chnet ~ re %es Agers und die Oberfliche
der Poren 59 | m Tr ager m t armrphem Sl I'i zi undi oxi d beschi chtet sind,

auf wel chefh daﬁemﬁ,}l,héhgche Silber und Gsiumin fein verteilter Form
auf getragen sind as Silber 5 bls 25 Gew. -% bezogen auf die Menge des

fertigen Kat4al VicdyastsrzurHartefig vdnkeiyldhoxfd, daPsuf dief OGN idAger Silber und Casium auf-

Aqui val ent gew Giudist, dedurch@SkeriBicknet) dafitimBerb ObértigNE ddsrtagbry Siad ¥ OberfRichd dot P&éh

S5is 2. Jat al yimatager nit@nioivhefnSiziumdibxidbeschiviiter' sind, avehéni ¢ds@iatdische Sitbles undl €sium

a- Al um ni unoxi dt feingyenteilideRorm auwiggtragen Sind, das Silbat 5 bix 25IGewr%e bexegen hizflipdMenga déefertigarn
von 3x 10-4 bi SKafalysatdr-uid dps SBsiuni),001 bis 0:05 BrammAquiealenigewight des Gisitinsyrt kg dds fertigen

Kat al ysat or gerifdﬁilysmpﬂfttdhn-l oder 2, dadurch gekennzei chnet, dall der

a- Al um ni um) | yger el ne scré(ehlqb%r%hg%ream (tzhlngt éa?dger‘ellr%h, vorbtrélS E)i S 70h%
I a=AlUMINIUMOX ger aas amorphe
S ag oxr nemer germ;ereichvon 3x bis 2 x 10~ g als Silizium pro g des Trgers enthéilt.

3. Katalysator gem&R Anspruch 1 oder 2, dadurch gekennzeichnet, daB der a-Aluminiumoxidtrger eine
scheinbare Pordsitét im Bereich von 45 bis 70 % besitzt.
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EP 0 380 295 Bl 4. Katalysator gemAS oi nem dervor hor gehenden Ansprfche,
dadurch gekennzoi chnet, daB di e Menge des auf getragenen Casiunms | m Bereich
von 0,003 bis 0,03 G anm Aqui val ent g@m@mzssﬁg kg des fertigen Ka-
talysators liogt. 5 5. Katal ysator gemAi ei nom der vorhergehenden

Ansprfl che, dadxaifysaigcembbesentdenethergdidndeh@nsprtiche, dadufth gekanineitinibl dagdletiefgerids
anor phe Sili zi usadetageskni OasiahsimBefleliga 0i003 iBe0,03Grarra Aquivabentidivicht oo kg des fertigéhKa- g
als Si- liziumepysstaplagls Tragers enthalt. 10 6. Katal ysator gemASei nem
dervor her gehenden Anspr| che, dadurch gekennzei chnet, daB derAI um ni um

oxi dt r Ager ePnelatalssto 2'1" sitem Joryorhepgshanden Ansnrichs.dpdurchigpkiepnzeich “%N ymini-
bi s iaUI_Q/ g, ein p Jiliziymdjoxid f?\%@?'@?"%’"\ﬂ?ﬁ"’@"‘ff‘%@"@”é "é g thn

ei non Tei | chend F?ﬁgﬁ ich von 3 bis 20 nm besitzt.

Ver f ahren ZUE H@Jhﬁ}s@“ %ﬁﬁeﬂﬁﬁr%%@b%ﬁﬁnﬁ riﬂ:ﬁm&um gﬂ@rng&ﬁet, daf der Aluminium-
vor her geh¥nden Me\"& BET SHe2iNEkher’GeR b RhD f 6176 bis §mesl 3fRe BRRBISLRS

Trager mt sinepyiseh B&Eith Yok 9)4/b@.0,8%neg Kﬁdéirﬁhd&lkl%ﬁduﬁh}nb&buﬂ@amcﬁ%n@ bis 20 mm
enthalt, inprigesestt, den inprAgnierten Tragerdurch Erhitzen trocknot, den

get rocknet en Trager kal- ziniert, wodurch ein a-Al um ni unoxi dtrager

her gest el ;t Wi r'¥erfabjes o ierstolng einetytataiysetorh gerAfchirnY denysiskergehendercAnspriche, gekenn-
anor phem §| | i 2i zeiehmebsureh discSchritte b men den Trigermnitieiner viissegigan Losung. Wie kellgidplensiziupmie
Menge des for- @« enthk, imp e‘mm"am@mtmkéser@rch EWFﬁ"é’P‘fkt‘%ée" gtencieggardal-
Si | ber und 0, 00ANes} wodyrehsinarAlyminiypidtAgerarossiolf wirr Bpfiesy Obagliagheying Porapaber-

fortigen Kataly 't‘%‘P‘Ea"i'H'R“P‘BIsg‘Z ; Bih i r‘?“‘l2 ‘" "ét FEoas '%M e des fer-
Ver bundstﬁf f ak e °. 8" *é Y
por anorg vert wodufc u au :' |t| en, en. an rga f

hyed izs I;;&gﬂf hdling ek

den rbundsto
ge ennzelc net a as | nertgas

bei einer erh8hr:g
B. Verfahren ge BsAnspruc %feg'}é urc

Sauer st of ¥ i 8. eldrfiretgomas Aspruch 2, ummgékemizsimnetmhﬂaah@tgé’s Sd0érstorein efffer®oizenttat
9. Verfahren getionkonfichphehe lis 3 Vauhten-2Bentiiiizdur ch gekennzei chnet, daB nman den
Trager mt dem anorphen Sl1iziumdl oxid dadurch beschichtet, daB kol | oi dal es
Siliziunmdi ox®d, V%F’BWEEWFPW@M%%@MGH‘%@"%@PB man den} TrAgaemis demampmben
bis 50 MLIini k$ikﬂvm&l9¥%d§'r«‘h b?sFP"@F‘F\ aal kel "Eﬂds‘g%‘?" ginan Tajlchepdurgmessep i,
Wasser ge- halt :?reﬁ_t\%ggr weist.‘| gp I térflrd die dem Wasserge-
resul tierenden ;é’& : ‘ff‘@ p@rfggeﬂﬂ ?f‘i'.)"@?ﬂ ffﬁﬂs'ﬂﬂﬂp’ﬁ?ﬁffﬁéﬁﬁ EAmeh
Trger kal zi ni erf™ mp'ﬂ%'\y’é LIk ot Catal yseur pour |a production

d' oxyde d' 6t hyl bne, qui corrprend de | Pargent et du cesium sur un support

d' al um nega, peAhdfchfiddsSe €N ce que | a surface externe du support et la
surface des pores du support sont onduites avec de la silice anorphe, sur

|l aquel | e | Faj geﬁmlﬁLurh&rmdUéﬁbmWHd%ﬂﬁe,ﬁﬁ%mﬂérﬁggﬁargqeﬁfﬁ dir'&8iuf Sur un support
forme flnement gihifd-& carhctéibOdith qidlREURR tkBb dsuPpoftilfa Sl falOddd Poresu sihoR sohe
la quantl et de griib w6 ds faisiiée dMorphs, sGOSjuBIRIraGEHE 196 Bl imethilgébl soht Piatha sSlis@fe
pol ds 6queval enforntédinéifidnt dvissR Fargér repidsehtahtrd 3/25%Leh pbilis Wur bade del@uahtte R tatalysBubfant
| a Melendl caf f on lelssimmfep@ediahtDDOE B 0,08g G ibids @qualapiae basiimpa Kyaiu 2htalgsetiffent  de
la sliice anorphe en une quantite dans 1' lntervalle de 3 x 10-4 A 2 x 10-1
g de Si par & deatalyspys stivant la sevendication (1o eapactérisé en ¢p qumle s!‘l!imtt alyminerp contipns e [a silige
la revendi cati ofnophe gayune auarité dansdiptepvaliefleF x 18 &2 5 16 ¢ de.PipprgflesurBdsshde une
por osi t e “Appar & Qﬂﬁéwént FLR, ‘éédoh‘?oﬂ'ﬁ §n. Zo(?.%’ frac:eﬁ?eteﬁ'cé{ 8&% s@H&é’Mm-u
| " une quel conqu& m{ erise C

guantite 50 3 uma or er se S|tue ana] |ntervalle de 0 003 a
0,03 g de poa. dscmutamﬁnt rup@diueie@qdaaddeaévaﬁdjemm prédsBéntes Dcardcidlisdl ey S tuie 16 gliaktdé t
| une qued,conquds cdsiam & parensh sitel dansiSntqpvaiie diR003@D,03 Gale paidisdquisaentpar R|deCHaRiybear
support al um nefilh contient de la silica anorphe on une quantite dans

lintbrvalle de5 Il 0-4 A1 x 10-1 de Si par ss granme de support.
Catalyseur suivant 'une quelconque des revendications précédentes, caractérisé en ce que le support

alumine-a contient de la silice amorphe en une quantité dans 'intervalle de 5 x 104 4 1 x 10~ de Si par

- gramme de support.

8. Catalyseur suivant 'une quelconque des revendications précédentes, caractérisé en ce que le support
alumine posséde une surface spécifique BET dans I'intervalle de 0,75 & 5 m2 par g, une porosité spéci-
fique dans l'intervalle de 0,1 & 0,8 cm3 par g et un diamétre particulaire dans I'intervalle de 3 & 20 mm.
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6. Catal yseur suivant |'une quel conque des revendi cations precedentbs,
caractdri s en ce quo | e support alum ne possede une surface specifique BET
dane |'Intbrvalle de 0,75 A 5 n2 par EB938AW5Bdrosite sped- fique dans
l"intervalle de 0,1 A 0,8 cnB par 9 et un dianmetre particul aire dans

| i nt erval | e7.deProcsdé diprotaetiod duricatalySeut suivanti'yne iudicohdte dés revendidatidhs pidCsdeariés, dlac .
Proc6d6 de pr ockuiséipariestbtapes dpat al yseur sui vant |'une quel conque des

revendi cati ons pr cGurpégnetion de suppart par eneisglatiop aquelisesoermptale lackllice ¢oligida®gnat i on du
support p&r une solﬁmﬁm%mm pae phantfageie le:)g;Liilg: cohggiggg:fe; g |
s6chage du support < 0] ar UPPYr Rrpparerun|sun "alyminera qce ggernget la
pour ; pr:6par er M%ﬂmﬁwwﬁPmﬁﬁféeéﬂ%?@mﬂace externe et la surface
des pores sont endiapspert parle sypportde §a125% en pojdsy i1 kase de kg quantie de eatalyspus fiai, drasennt
de 5 A 25% en pBtgjlique tnemen;divisé ¢fde 9,001,005 g dBauivglenten poldsle sepjumparkg de gatalysgue fini:
metal | i qu fi neg‘gnga_‘ﬁﬁﬂ“% CHIPOH(E rip ERIPORT Qetiuer e PRl RaMEA Y ERMBSHTdS Stpeort
c6si um par kg i :é'({sf'e j f:s g":i'etenf"”: o %ﬁhé'\z/r%; .}uﬁerqgl dg &onposi terIt .
résul tant pour urenfefte%m ?eée(‘f:;aﬁﬁs g‘;r(EY 'a?let 0@% 0 @ i 1 B squB?) %

r6fractaire | norganrque poreux r ensul te exposition du

conmposi t e;A §iN drbdtd RIVEfardVeridichtdn 2Rk @bHas & cb IENEYa InbidtoftioM ISR XFEBAL uHElcoBsbA-
inerte A une t ergasi qul MésEpal Blpshciredtsisen volumb.er vai | e de 4000 A 950C. 15 8.
ProcWl suivantla revendication 7, caract6ris6 en ce quo |legaz inerte

conti ent de | 9.0xRrogédésujiant fagevensication 7 ou §, garactdnisépnice quedeyevéiement Juglippdripariesiite amgren
vol une. 9.  Pr otwmastséslisppar dispersiprdedn glice selloidple avant up diamairepertisulaicpisiaes i e
revet emenbdu sUpI9oM 49589 l'eausnupequantiifauivaipate adateneurnniepudy support gf imprégnation Au e~

| a ELCl i e col | oPoptRVes ladispamsion resyitpniprpip séchage ef qalgnafiop du JYRRESEINPEGNPer val | e de 5
20 >~ A 50 nm dans de |'eau en une quantit6 6quivalente A la teneuren
eau du support et inprbgnation du sup- port avec la dispersion r6sultante,
pui s s6chage et cal cination-du support inprbgn6. 26 30 35 40 46 60 55 12
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