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present, “preferably will be present on the catalyst in an anount between 0
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si | ver - cont ai Highexgcoavaksivh iatdharé Gepeidaxit ofl@hel damiysi@mpiogd andthbl Rdattion tontiidny. Selbgtivingis an
appl i ed separisdication dircatalygedfiviencyt andtitdicatartivel @oi%byf aitylenendr the rieekli whithsié egnverted to
separat e fronattyleee Siitle v the rgedegndel satecthitels inficaiéce pa idryexarmpié, V&, eiich refers to the
pronot er s ar eselattivityca #d mplédoxygengonyersiolpr egnat i on step. 55 I n commerci al
operation, et hyFhenendifrds &% gereingauban efhiiene wowidation) reaetion incthe pissdngeofi the silver catalysts
et hyl ene oxi ceecardingcle de rigspwt linverdinm pricadiyscomprisgr thpse firepditideseribed inHeecprionerh (This applies,
exchanger orlraPAmply 18eyitable) tompritiyesn droeaiRss ropirence dmes. (HuspMapialy such asgwoaen
is used on t kfé’b%é'P’f'des?tﬁPé" 6‘?9°‘i W@‘WP@P’ %aﬁ'rafeér%‘?f@cafm'é"‘ H’é?(“’eo?f mogeygting GQP""S t°
Cool ant terrpé’t0 '2" chiprgetaace, afipy| H‘ﬁﬂ"ﬂ%\t BY| chlpride éf"%;
activity, | gﬁB” ! hﬂb gg‘pt:%}’ ferecy raa °raR3 ‘?ﬁs‘t‘ ?&6?}"&?(: ng"ge
! Owgr cat a ylsele . pi doce for é%lene oxi ure in e an e henc to 3500
produge et fiy @aqi Ei §§ﬁ %‘%{3 gﬁ : maw gﬁ Molecul
mol ecul ar_qu ik atagsw hxrgmfb
hi gher. The cg s%éztﬂiauy' ot rbi ﬁéx{? %%xfggﬁ'vae&'n ih najor
the quantity gafoudt QRN st Bnfdtintd Bilorls b rﬁb?e Bife@d, 's%h é!sn rébgﬁ‘ ar‘r_‘d arﬁ&\e% §no%r oxygen-
OXYgen CONyerchisifing stidhi, 9B, £RMERIR SVitlehtSihad HRUSSIG Mo Miboithifvel QREREHE M difyRone
of "the react igiRatin fbabtionsis WER Way AmiRdh td heusR Gt dpétificicoditiohd\Bindag tdbe/@tich afeéhown to be
exanpl e, the enadivee Forefurdosdsk Misiraion ohiSthd RIGMIGAIDIY Phows thél CanGDb VoRIRIBNLIhS | afd ofoh
the oxygen f aged i cirlét doraeiciar ethylbndedideGedcidCunite ratwhich hré [W3e sulthidld fer the instif pcess.
preferably the cool ant tenperature, which latter is directly related to the
former. Th® tenperatures are generally hi gaget1for a higher conversion and
are dependent on the catal yst enployed and the reaction conditions.
Selectivity is a v<| ndication of catallyskgHpbde) €NCY and 1 ndicates {he
nol % of et hyl ene |i et figssérged which is convem;;e%é.q;aet hyl ene oxide in the
product. The sel | for exanple, [err], which refers
to the sel¥ctivitp/MetFe8® npl % oxygen convkrsion. The conditions for
carrying out an dtbyyieee oxi dation reactipn iin4sbde presence of the silyer
catal ysts accordijng:to the present invent)onabremrdly conprise those al feady
described in the jpedor art. This applies,| 152f-ao%exanple, to suitable
tferrpégaturgs, pr gsEthanes, residence tines,}dilouett materials, such as
ni trogen, carbon {divgsi ahd/or maethenergndier gjtagen net B&NE@0 ppvadttler sat ur at ed
hydr ocar bons, pr elsdiluent chiro- hﬂcpéwmmmﬂgeratgem s to control the catalytic
action, for examl@'amtmm%tﬁ? or oet hane, I 3&‘?1I°or| de , ethyl chlorifle or
chl ori nated pol ygh YStY?@H?Sﬂ‘dfﬁds t he des ¢ of enpl oy| ng recycl
oper ati onsgor a Igg) i ve convers ‘g gﬁ ferent tors to
i’ﬁcr ease the yi QF ‘H“W\‘T’géﬁebxidp anld E \vik l%é lﬁ)Ech" ?ﬁtﬁhﬁ%n
whi ch may be 20 sHliters bigas atrstapdanﬁemmré and qusapapsassm; osvbrhr;el a8 GteiOt pabied
Pressures in the rcatalystmf hdur.om at nospheric to 3500 KPa (35 bar) are
general |y enpl oyed. H gher pressures are, hOWeVer, Dby no nmeans excl uded.

Vol ecul ar Xy geR LabRUSHpiRSioh 6Pb 3br Gyl SR D SR HHsBRMmE HryBRbxdo i
sour ces.  The pidldod itn GRYaFdn chRiri §E8Yis r%aﬁscfeatwigsm&s : .?ise&%’{ﬁythé’%ﬁegeni

pure oxygen, caalGd)aaMdnipak iR ¥ Gshde sfifoRmgh CE1384 - dnd p@%&%@@m'@tﬁ@tﬁb anmount
with | esser anpunts of one or nore diluents, such as nitrogen and argon, or

anot her oxygen- 25 containing stream such as air. It is therefore evident
that the uSe of the present silver catalysts in ethylene oxidation
reactions is In no way limted to the use of specific conditions anong

t hose which are known to be effective. For purposes of illustration only,
the follow ng table shows the range of conditions that are often used in
current commercial ethyl ene oxide reactor units and which are al so suitable

11°2

>

for the instant process. 30 5 Tabl e
1, GHSV* 1500 - 10,000 Inlet pressure
103 - 276 KPa 36 I nl et Feed Ethyl ene 1

- 40%



[err] * 3 - 12%[err]

2- 40% Et hane . - 0 - 3%40 Argon and/ or
met hane and/or nitrogen 0.3'- 20 ggh04842BYi | uent chl or o- hydrocar bon
noder at or Cool ant tenperature 180 - 315[err] C Catalyst

t enper at ur 180 - 325 C [err] conversion |evel

10 - 60% E%’-‘%?Pé‘ahction (work rate) 0.91-7.26 Kg (2 - 16 |bs)

EQ cu. c%rrgtagrgpsa;aé&r * Liters of gas at standard tenperature and
pressure pass*r-ﬁg-—@vef the one liter of packed catal yst per hour. 50 In a

pref erreg q)gph“gatr on of the silver catalysts according to the present

i nvention, yl'ene oxide is produced when an oxygen-containing gas is
contacted wi tA, gidavdiei mdaruaumﬁﬁm@m@fmé Pr%pepﬁegslﬁ% inC P! ¥ BiSw @bs Gsed to
terrperatur?dgg} Ratignge of from 180 [err]C [err] and preferably 200
[err]Cto 325 [err] C 65 5 EP 0 496 470 Bl Exanple 1 Carrier

Prepar atdggon 5 Carrier A An al pha al um magowder (al um na #10) havi ng the
properties listed in Table 2 bel ow was used to prepare the carrier. Table 2
Properties for Al um na #IO NVEGTan Frgaemegrog e #103: U- 3- 4 mjcromet er
(mcrons) 15 1.8-2.2

m crometer (mcrons) SodaMetanRarticle Size 3.0-940cramne@B Whitygnsint}. Thi s powder
was usedst o prepare a for Avsrags Comstallite Sietg 1.6:RR ovdrameptes émierersk jconponents: 20
Al pha Al umi na 98. 8% Zi_Pedgifontent 1002063 BiWm Si licdte  0.2% 25
Based on the weight of this formulation, the follow ng were added in the

i ndi cat ed [rhio péWde W3 uisedilbl bidpd¥slé folrMAMtIBHF tHfefigibdind EePdaiio compondhts:0% Bor i ¢ Aci d
0.1% 30 Ext rusi on Al d(pol yol efin oxi de) 5. 0%
Aftdr stif8 above had been nixed f Lgh water was added to

gi ve an extrudabl e m xture, (abOL ), and m xi ng was
continued for a further 4 m nutes o (based on the wei ght of
the ceram c¢ conponents), of vaselli m Xi ng was conti nued for
a furth 3 mnutes. This material was extruded in the formof 7.94 mm x

7. 94 nmm ( 5Ba%dion theweight phthisformulption. tapfolleying Were pdded frdheiindiestpdipbpPPridls: t han 2%
noi sture. These were then fired in a tunnel kiln to a paxi mumtenperature
of 1390 [err]C for about 4 h$lﬂuﬁrou4@ralnutshemﬂ§ﬂ pr esess) ng in this manner

the carrier had the foll ow ng gfiepsd t i es: Water GO% Pl i on
40. 8% Crsash Strength Extrusion Aid({polyolefin olddé) kgs@urface Ar ea
0.54 nferr]/g 45 rotar Pore vor une 0.43

m/g (cc/ g) AY% deheg 91@(&} fF 45 secghdg, lngl %ET’ Whs édgétf{o%)an la%ﬁ%brjnﬁture,
Conponent S bit 3 iR Br'a&ircé)canﬁ%nq wdd Bititled a further 4 minutes. At this point 5% (based on the

141 so werght of the ceramic componéhts), of vaseline was added and mixing was continued for a further
minutes.
This material was extruded in the form of 7.4 mm x 7.94 mm (5/18 in. x 5/16 in.) hollow cylinders and
dried fo less than 2% moisture. These were then fired in a tunnel kiln to a maximum temperature of

1390 C for about 4 hours.
U o After processing in this manner the carrier had the following properties:
Water Absorption 40.8%
Crush Strength 85kg
Surface Area 0.54 m?/g
45 Total Pore Volume (Hg) 0.43 ml/g (cc/g)
Median Pore Diameter 4.6 micrometer {(microns)

Leachable Components (in 10% nitric acid) in ppm:

Na 141
50 K 55
Ca 802
Al : 573
SiO2 1600

5 Additional carriers were prepared in a manner similar to the method described above with the exception

that different starting materials were used.\The properties of the different starting aluminas are shown in
Table 3 below.



Ca™ < 802 Al

573 [err] . 1600 Additional carriers were
prepared in a mapner similar to the FRtOA%E 4@@8dri bed above with the
exception that different starting materials were used. The properties of
the different starting alum nas are sho%p Tabl e 3 bel ow. EP 0 496 470
Bl Table 3 Properties for Al um nas Nos. ®3nd 49 5

#11 #490 Median-Particle Size 3 .0-3 6 Jerrlm (mcrons)
3.0-4.0 [err]m (m cfons) Aver agePGpeytiss for AluinipasSilasct1 and4%-1. 8 [err]m
(mcrons) . 1.0-1.4 err] m (m crons)| Soda {pntent #49 0.03-0. 06%
w. _ 0.02-0. 06pe-t—-=30—Thre—nater—pere—voluhes—stface—areas—gnd
firing tenperatures MediansResiale Siza T ajpP 838 Lavimiorns) Jﬁﬁér(’"ﬂ@mf?"ﬁ)g matferi al s
and their amunts Zfé"%ﬁ%\ﬁﬂ*?\'\“’?&ﬁl 1.6:1 §émdigicronsic b ¥ ridim (icrengy$opar was
made with al unina #_$0M™% t he mannelr 9%%06% Wed abb? QZ'PB‘?"E’&HJ er_Alexcept

that no zigconia or calciumsilicate were added. This conparative carrier
i s denoted as Crsrwatéx. potd Golulrias,ufigee ratda® andodiriag Peneiathdd akenshdwb incTablebbrdvihe other
Tabl e 4 Car r stating maiitie andRheif. amomrts §r€ efjowg in TaBAS bplew.r | / g Firing Tenp[err]C

20 Conmp-A A compdiatidd carrier was made with Bldmina # 10 in the tha@nhér described above for carrier H extépt
0.54 thdt3w0zionia or calcium silicate @erd 2dded. This compagatié carrier is denoteti 3381 Cap-A. Iits
0. 39 15 propertigs arg provided in Tablea¥/belops D 0.34
0.60 1371 E 0. 0. 16 1371 F
0.30 0.34 1371 G Table 4 0.27 0.25
1371 H 0. 35 Q.57 1454 30
| o 20 0.43 Carrier | WatePB.V., ml (cc)g | 1BAMM¥/gJ| Firing Temp, *C 0.44
0.51 , 1393 K 0 0 B0 1371 L
042 0. 59 Comp-A 41371 Mgsff ggﬁ of 38 137 0.51
1371 35 B N 0.42 0.4 1370 73 1371
0 0.42 |¢ 0.74 oo 1§‘Z§ A 0. 50
0. 66 2 1413 Q D 4/ 060 O 68 4371 1413 R
0.51 0.81 E 1413 40y 26 016 - S371 0. 43
0. 45 1413 T F 0.5 034 O} 38 1371 1413 U
0.54- 1.09 G 1413 V o.27 025 Of 55 1371 0. 66
1413 W 0.154 13598 057 1¥13 4454
X 30 0.42 | 0.410.43 1480 YV 1400 0. 47
0.60 1400 Z J 0.0u4 0510.44 1393 1371 AA
0. 40 0. 46 K 1371 50.%5 0.50 1371
L 0.42 0.59 1371
M 0.38 0.51 1371
35 N 0.44 0.73 1371
0] 0.42 0.74 1371
P 0.50 0.66 1413
Q 0.47 0.68 1413
, R 0.51 0.81 1413
&*J 40 8 0.43 0.45 1413
T 0.43 0.38 1413
U 0.54 1.09 1413
\' 0.55 0.66 1413
w 0.54 0.98 1413
45 X 0.42 0.41 1400
Y 0.47 0.60 1400
z 0.41 0.44 1371
AA 0.40 0.46 1371
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7 - EP~0 496 470 Bl Table 5 Carrier Al um na Compound A* Conpound B*
Compound C* - 5. Conmp- A #10 -0- -0-

-0- A . #10 [err] (1.0)EPO4peAardB{0.20) B #10

[err] (1.0) [err](0.10) C - #10 [err] (1.0) [err] (0.40)
D #10 ' [err] go 40) 10 #10
[err] (0.20) F #10 [err] (1 [err] (2.00) G #10
Zr2 (1.0 [err](4.00) H 2r@ (1.0) lerr] (0.20) |
#10 Zr2 (1.Q) Carrier [Jenuhing (. Q(Br)poundA'[eCdSr}po(nﬁlEIO) I S| CompoundC* J

#10 ra2 (0.98) 1arr L1047 [erT] (0-3I) K — #10 Zr Q2
(1.0)_ “lerr] (C.%‘B’)”’l H" ([‘)° zkglf;é,os( 2 10 Zrop (1.0)
[err] (0 20) M B #1 o Cas,os(g%)] (24 20) N #10
[err] (1.0) flegr] (Q. 2§y 20 2,02(10 05 (0.40) #10 [er§](1.0)
[err] (2.20) P |p #4810 [err] )Cas.oa(f:@d)r] (0 30) Q #49
[err](1.8) [dre] (0.§{3010 [err] ca10; (B220) #49 terr]
(0.46) [err] (Q.#44) S| #o0 Zi49.0) 49104 2.08). 46) | [err] (0.78) 25

T #49 | ¢ [enr] #0. 49) zco; [iamr] {( Gasi®)(a.bb) #49 [err]
(0. 466) [err] (JO470) #10 ZrO# iD) CoAiSICs (X B) 46) [err] (1417)

#49 [err] (Q.146) [ e#10] (3. BB} (10) Ca(NO3)#1(0.28) Bi®x (4 101. 0)

mul lite 0. 07) J [ern] #U.23)29p(08) Ba(NOs). (0.47) ZrSjo4 10.31) [err]
(1.0) mul lite (. 07) #10 [ gr #P¢ (1.003) |ZCaSiOs (0.20) #10| Ca(NOs} €29) | (5. 0)
[err] (0.20) AA | L #1610 ZiPe (10} ( 101, 5?3103(0 rr] ({0.20) *Weight
percent basis al yr¥na. 35 € aljy%0: fr®par P)rl er A described|above is
a preferred carriled and |wa'%sddZPo ! epar ¥ el oxi de catalyst. 40
Into g s¥ ution 4fOwateq afilf etlh§Pefddi anj §_ )dl ssof ved sil ver }oxal ate,
cesi um hydr oxi de, Rmoni{u er rih ég | ift ?3.1 ('3)fate Bd(N it&i g nitrate
in anounts suffidi®nt td p V'Gez:bfb )i a(é %g carf FENOREEs | dr y

wei ght of carrier)813.50 4gS| | ﬁ AP (6: g 1.5 m'crom)lesgof
anmoni um.per r hendte, 1.3 ¥y or'of | b (Ebs _ %b;' fate and 12
mcrormles/g of Ifi § hi umni f4gat q. {2@(% B&NY,)3@76 of fhe carrierfwas

pl aced under 25 nmyvacuym ki 3 Heidy(fs) At B4NGJR G 8APer at ure. Approximatel y
50 g of the 45 irnpgegnatii ngsesol|ugisR MBS &Bﬁnog)mﬁsvduce to submarcge t he
carrier, and the wacuumjwagiinaiingza, ey at] AMiew.d7pr an pdaNdigoed) |

m nut es. At the gngd of tihi s11ti rfezro} o) vadumoniteqo7y el easBaNaglo.1dre | excess

i npregnating sol ytzon wds #mwnoeros (5N t heCasidsr(0.20) by clentrifugati ¢n for 2
m nutes at 500 rgnaA The |i ngtoegrialnOe (108) r i leCaSi@s02Ben cuf ed by bei ng
continuously shakenRyl i g @fthakil Qimika00 cu-Tt. 7Thr) arr streamat 250 C for
5 mnutes. The c¢ i ng. 50
The actu®l silver content of the catal yst can be determ ned by any of a
nunber of

standard, published procedures. The actual |evel of rhenium on
t he cat al yﬁé@l!ﬁ!tféﬂﬁﬁ& by the above process can be det erm ned by extraction
wth 20 mM aq eous d| um h drOX|de sol utlon

(0]
spectrophot Q %;é pis gﬁw an, gty ?oxmﬁ.ltéatalyst
-g én (o] 8 solg 3 were ss é
gft)gi cesY f "E'ﬁg '" 8 Cfé %e’ ‘é‘ a%egz l&ﬁi’% o u% Jer

en e,
i sot ope of 1@&@%! g' hihﬂ:m 12%@&\%?; Pﬂh;urf hﬁ}a@%b %&995@8%
catal yst cgpst Eﬁde &k &hill J&@lﬁ Yor @eﬁﬁnh'tEé rdoRCtemperature. Approximately 50 g of the

45 smpragnatmg solution was then introduced to submerge the carrier, and the vacuum was maintained at 25
mm for an additional 3 minutes. At the end of this time, the vacuum was released, and the excess
impregnating solution was removed from the carrier by centiifugation for 2 minutes at 500 rpm. The
impregnated carrier was then cured by being continuously shaken in a 278 V/hr (300 cu.fi./hr) air stream at
250°C for 5 minutes. The cured catalyst, denoted as G-A' , is ready for testing.

The actual silver content of the catalyst can be determined by any of a number of standard, published
procedures. The actual level of rhenium on the catalysts prepared by the above process can be determined
by exiraction with 20 mM aqueous sodium hydroxide solution, followed by spectrophotometric determina-
tion of the rhenium in the extvact. The actual level of cesium on the catalyst can be determined by
employing a stock cesium hydroxide solution, which has been labeled with a radioactive isotope of cesium,
in catalyst preparation. The cesium content of the catalyst can then be determined by measuring the
radioactivity of the catalyst. Altematlvely. the cesium content of the catalyst can be determined by leaching
the catalyst with boiling deionized water. In this exiraction process cesium, as well as the other alkali
metals, is measured by extraction from the catalyst by boiling 10 grams of whole catalyst in 25 milliliters of

50
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radi oactivity of the catal yst.
catal yst can be determ ned by | eaching the catalyst with boiling deionized

wat er .
net al s,

whol e catal yst _i.n

m nut es,
extract i ons
conpari son tR

absor pt i org s&gﬁ
be nej,

It shquld

re pg?‘f' f‘f’f

|as

Pl
e,

@%fwhgéh %&ly&%s Soinfhad {BQ d

Al ternatively,

the water | e@fammtaty@ts F&b&l&tﬁwuﬂ%érr A, @err

In this extracti on process ce&EP@MA96A430 8| |
S rreasured by extraction fromthe catal ys’t by boi I i ng 10 grams of

m% %&

catal yst as #letfdiyd e Hodh chier doRdla0t r acer technl gue.

as the other

al kal i

Tables 4 and 5 were used to prepare the catalysts listed in Table 6. CA
and [err]gefer to catal ysts prepared w ttaesgrrier A, CBrefer to
C-Conmp-A is the catal yst nade

catal ysts prepared with carrier

[err] etc.

the cesium content of the

es, and determmmg
agﬁo (gg Pju ? Pgh metals using
d | h ted that
bty gﬁ? § T
%hecé%k@ 1 ﬁétedaiﬁ Tékﬁ‘et @ E:rﬂ &?% QY

JsliGrepare® G EMar BNEE

The carriers Ilsted In

fromcarrier B apl CRU Al V3l . BT Tl h el T 11/
[err] [err] rmloﬂgp_ci%ﬂ-]_ _thqrvaié ,ﬂtr,as é%;n_ Nﬁﬂicw umol(g{ anp Lwmol Llrliéa del/g 1 59
1.5 C-LobpA 132C- A 501 13855 46315 1“5
1.5 16 CA [err| 135 43 5 18437 151.5 4
1.5 19-AC- B 135 | 1339 568 W5 12 1.5
4 CC 188 488 506 1.5 15 15 5 4 4
CD 13 9¢€ 4703’;’ 133 15 :g 1‘% : 4 120
f_ong[,- 5,7 10g1 lz?% P 7? - %5 ide 8 4 CF
O CF " 320 277 " 10 4
12.0 306 | &g L. Q5 306 1.0y 10 4 GH
13.4 589 | on L. Ba4 580 1. 5g 4 [err]
13. 2 665 | &y . Q30 665 2. 9g o4 25 4 CGJ
14.5 2468 | oy L. 845 488 1.5¢5 154 CGK 4 13.2
442 1.150x 132 L. S 15 4 ¢L 45 13. 2 540
1.5 ¢l 5 13.2 54 [Err] 15 - 113. 25 81 4
1.5 cl 13.2 41 CM 15 13.2 o 41% 4 1.5
1.5 C4 so 13.2[ ef r ]415 143.2 3B 4.5
0 30 c4rC-N 13.2 1382 5 620 01.5 4 1.5
4 [err] ¢M 5 1833 620 1.515 150 4 4
(N0 14 &N b474.5 573 11 5 1.5 05 4 4 CP
14.5 599 | C-O D. 04.5 - 547 2.05 15 4 35 4CQ
14.5 572 | CP 1.145 599 1.80 20 4 GR 4
14.5 %795 | CQ D, (045 572 2. b5 15 4 ¢s 4
13. 2 510 gg 1.53-2 ;fg 1.’5‘;2 fg 4T :
izg ggg CT é 33'.2 520 % gs 15 j S)U 4
i c-U - 145 887 2.0 20 4
14. 5% 40750 cV 2.345 2.020 , 204 CWw 4 14.5
786 2. oc_ s P 2'0 4 CIX 20 13.3, 500
1.5 é_y45 The I?agcess 6‘5 e foll oyxg-,ng descrl b,@ t hel st anQard
m cr oreactor ca ST—Ccoht t+orrs—and |JI oeetdut-es—used—t+o-test—the
catal ystsgf or the production of ethyl ene oxide from ethyl ene and oxygen. 50
Three to fiv [ ams of crushed catal yst 1.19-0.84 mm (14-20 nesh) are
| oaded into rrm (0.23 inch) internal dianmeter stainless steel
U-shaped t ube. hfe Ilowm bsecr b2 Iemstgra\{!asn? croreagto Er& gtr{ con%m n%aétd ce%t?‘rts M ioute t
and the ends 95%1 Ko ittt ek e

used and #he

&5

grams of crushed catalyst 1.19-0.84 mm (14-20 mesh) are loaded into a 5.84 mm (0.23
inch) mternal diameter stainless steel U-shaped tube. The U tube is immersed in a molten metal bath (heat
medium) and the ends are connected to a gas flow system. The weight of catalyst used and the inlet gas
flow rate are adjusted fo achieve a gas hourly space velocity of 3300 mi (cc) of gas per cc of catalyst per
hour. The Inlet Gas Pressure is 1550 KPa. .

The gas mixture passed through the catalyst bed (in once-through opsration) during the entire test run
{including startup) consists of 30% sethylene, 8.5% oxygen, 5 t0 7% carbon dioxide, 0.5% argon, balance
nitrogen, and 0.5 to 5 ppmv ethyl chloride.



flFow rate are adjusted to achieve a gas hourly space velocity of 3300 m
(cc) of gas_per.cc of catalyst per hour. The Inlet Gas Pressure is 1550
KPa. The das mi xture passed througkEPtG486ctx0&1yst bed- (i n once-t hrough
operation) during the enti re test run (includi ng startup) consi sts of 30%

et hyl ene, 8 5% oxg en to 7% car bon di ox de on, bal an

ni t rogen, ’?‘% 221 P ‘QB’SWF@" h P’F‘?Qﬁ? 93%,

bei ,[]g C?né |n lal rlg il)a $ gvs 13 p xre the

pre lrea e te\r’xI ?r%és g:i f (I fo or ho f. T e te s thef:h

fﬁlt ?L{Ft re%ﬁ:&q &t a@ ézg&st npﬁgern C HE%-. oa%% va iod €
fi ©. tl

Lhi s Tni t] oAt crim BBl 5nd mn&rs% biéﬂ'« 9£n 2i

fol | owed biged bRstioarh R a]tothHﬂl'ébg‘Jt Qﬁhoh@rm@ bRgivided & th &Qmo os lb% ﬁ u%%o At O

achi eve a gifdisrcadlin 1656YGE RorRSUSM&H, SheOtbw! B¥E land® the 4Dk akiY 6f analytio8! iRRERINRL R5d to

| evel i So vadir@fle #ddeddWRd paluctigR4oiéfisnsathe Madstireli Sdi&Lkivity Qndjﬁ&l%r& B Qivér\Ritalyst
opt i mum noglay wOdlightie werh oheDtest Mo tdAddel ectivity. Performance data at the
opt i mum nodemataw rheviadful @dpaaison| of the JpeuiBandeUr chtyly st b Add e diffevas imb4) Qll Cadlgtsy St
has been odsstribedim thie filusrative teebodirhena varsl tesfdd simplitnsousip dittas etantad\refekentei cataliysi.cAll
exanpl es gperiemmahes] daie. repted frothis | iflugtrativedénhitfodiment Gess carmactbd: odcogiasn oohe a®rale itial
gas f | ow rearfesnancerfithe iefererab cdtalvet which wab Sana (8Y.0% @ad Tdo rrs8300feNt s used to 10
det er mi ne t héhq extalystirniergion dbave waradested uiag ihe iabays procevirernnd darrestitssase glvent in ithey
and activi®yebtlowy given catalyst may vary slightly fromone test run to the
next. To all ow meani ngful conparison of_the performnces of catalysts
tested at different tinmes, all catal ystE’il Bedscribed in this illustrative
enbQdj mdht were tested si mul tapeously with a standard reference catal yst.

Al |l perfornmance data reported n Cataiyst i|l Bissb fatioyec g¢nbodi ment are corrected
to conformto the average init '°3"§P2‘8 FTgQ MANC 5, 0T the reference catal yst
which was [err] = 81.0% and [efr, é[@agg] C. gbhefcatal ysts prepared
above wgfe tested using the ab )\@eNprochlégg andadghe jresults are given in
the table below Table 7 20 Cafg.yst [ @8] %0 zgferr] C G Comp-A 85.1
261 C-A 85.8 258 2% ¢c 86.0 255 CAerr]
86.0 258 C-B 86.3f c-p 261 |Csbs 258 $6.0 255 C-D
86.5 259 G E 83.8 | c-E266 30838 266 CF
85.6 s 259 GG 85.0f c-F 276 |Csble 259 $5.9 267 C- |
85.2 263 CJ 84.2 | c-G262 35850 276 C-K
87.0 258 G L 87. 1] C-H 250 |C8bpenr] 267 87.3 252 G M
86. 8 260 C-Merr] 86.03 28924() 263
CN 87.0 257 C-N e 84852 262 257 C-O 87.1
265 C-p% 84.3 247 G g 888. 3 288 242 45
C-R 86. 6 260 C-S | “L 338! 29501C- T 85. 7
264 C-.! 87.3 252
C-M 86.8 260
' C-M' 86.0 252
w0 C-N 87.0 257
C-N! 85.2 257
c-0 87.1 265
c-P 84.3 247
c-Q 855 252
45 C-R 86.6 260
C-S 83.8 250
Cc-T 85.7 264
c-u 82.9 254
S Ccv 83.5 260
50 c-w 81.9 252
C-X 85.6 254
cY 853 | 258
%  EXAMPLE 2

The performance of the preferred catalyst according to the invention over time was compared in a
commercial ethylene oxide process to that of a comparative catalyst, having the same active components
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Cu : 82.9 254 CV 83.5 260 50

Cw . 81:9 252 C- X 85. 6 254 CY 85. 3 258
EXAVPLE 2 -The performance of the prEP&48647@8lal yst according to the
invention over tinme was conpared in a comrercial ethylene oxide process to
that of a coanga[“at atr%Iryst havi ng the sane active conmponents 10 EP
0 496 470 gl ‘eﬁ i n%nﬁghw%qﬂa;aéeegmdgu %b@ according to the
i nventi on WaSn. parat. el 10 B8 Béxichatde C ert ,sfapgy@ ’63“ Hélg of
catal yst, RA[AIO S Fhol Pu d £ 2 Sy I-ll?’add s, i dn'aRtknina-
1.5 [errd mplsed cataer[cansr]sma@dedmt Qt Al u@ssm& amg 92 m @%:o’z! aHIThd)2; andl having
based carr i ¥atds ABRKptioh BIT26D%, 3 OMishoSRbngi of 7008 Surtcd/nidh of G4 g, A 18B2PoM Voidhe
Si @2 and ner 588, adiWiMédRanl Fogh Blark¥idrf SBWNFMRidnN of 36. 0% a Crush Strength of
7 kg, a Surf ®Bath chtaiysts whbre@ortinudiBly gseddn 2 @brirherBlalIrethyldind dxite paldudtit/plar Bl fallovEdiioan
Por e Di anmet esricdfof 33&{ays ($-A1) (and T20days (BCbhp-BRDatingshis pevar cthe ildwingLeversgeyrearsieod

I N a comrecadiibnsevelerhamanagordiee rpspeclive catdystppl ant and fol l owed for a period
of 338 days { (higt[FlemrGap Rala@1(14hd §48Pgnl((€) Claap pR)cc oDeatalystper haus peri od, the

fol | owi ng averiej&ias Breesureot$sa endciGhikRa ons were mai ntained for the respective
catal ysts: -- |G &ed Cprigipingain % 89-3ami30Aef ethylgue. 78 apd é# obpxvegpasd-Pand 4L ofsprbon
catal yst per Ifi5iife. 02 and 0@rof ethanerhalencs fpethansznd Sﬁ(RP'E‘S?}bV‘ gieride. s feed
cont ai ni'hg, Tﬁe\ﬁi'%“""ls?t 70 aRie ?gqp "eé?"h% Pro) and the ectivity nepsufed by ?92'9'§§
and 4.0 of c%’rv o aociny, 0728 URSTAFESBh 1 Do PRI TG
ppmv et hyl 8? he resui't it is clear at é %acél ace() dal { télQherrlgle?‘{ O?lxly %egbﬁtgrgvﬁ bFeI é?nn
([err]) an g rc%e m%) eborant '19 atar 5 0% egn
conyer si,p er m ned repeatedly dur| ng the oper at'i on and the
results ar gﬁg/en in F| gure 1 and 2, respectively. Fromthe results it is

cl ear, that the catal yst according to the invention is nuch nore stable
during operatAindhyens B%ideCaBRr 6 tAé vdpoPpHass BBAliclidnR SthyleHd ofdtistirdt® ethylerlind oxygen
et hyl ene oxi demp®ing! ¥ Thiafy@aiyt Bfecinapahouah a6 Gilver, QA pGinbidg Aouftt STyAii endai A8 a
from et hg/l €N réiiing AR of AN sEppgodedorC A taiey thapalolissd af thataiie catiendvprides af least
silver, a pr@sgisicag by wWaight of @bhadllreiha, fmtceds ta 8 eden? by weight imaasted sgthaoridenMOD T
r heni um suppaf eeekaline eartbametal v the fvem € tre pideetionn 0.01 ha§ pdrtent inaweight (Mmeasungst asies
at | east 85 pliaxidensf stiyoneitightormpbf ani piide @bl tieinnzero o rifmeGed By tweight (reeswadtasitye
wei ght (neasuﬁ'@@e)aéﬂtdqemomtU%foml\@)an@Pﬂdan al kaline earth netal in the form
of an o de, from0.01 to ercent by weight (neasured as the dioxi de% of
silicon in2t Haecaastef clam bX’ @n Hﬁcfaf"ﬁb'ﬂﬁszae‘rﬂﬁe’tp@fel‘@'“ﬁ‘érb&@ﬁ?“ B3 2750y mvg (ccig)
(measured as Tﬂésm%%?rﬂ%§°“fﬁe"£11?é%?ﬁd9l n the formof an oxide. 30 2. The

cat al yst o arrier has wat er por.e vol (Pg

40 6. P R Py AR Lt B8 cony vl i v R dens ot & P M B,
22t al yst of cﬁcg ﬁgéc%rg? ?tweef’lggag%rfngr has a water pore v?(;PI[ umer] b(§t ween 0.3
and_0.5 mjg g%g}st ?5cla|m1 x\ﬁgma.n%% Laaﬁﬁ MQ* P&x&w ﬂ%atp 39fmma W grLsbt/iBan

4. The cat a|y AT gréated tHEh Lol 80 Sdefhht b aptgégeg‘tm rah $ flof' 6.0550 5

the al pha al LWH ?pdr&npfh@§m&rn dxide PR IRIMS.0PH R Sidnt b luYH% Qanges
percent 4 t he ) dcehet al Ooxi de ranges fromO0.05 to 5 wei ght

percent, the sil | con OXI e ranges fromO0.03 to 4 weight percent and the

Zi rconi um exiThe chtaig @6 cldf 4 wherdid, MO caridrOth® alpkd Ghthingddie pRedit in dn.amblre gRatkiethyis t
of cl ai m4 whapoebswsighit pbrloent,aise aikalire, eattin Metall duide ranpasifioman.0530 b weigia percont, tisarsilicon
anount gr eat exidé hangesatvoult0.08 30 \Gewgdit ppreert and thet Areordink axidenangsarftom O ttal veighde
ranges f#fom (®e@8ntto 4 weight percent, the silicon oxide ranges from0.05 to
3 weight percent and the zirconium oxide ranges fromO0.5 to 2 wei ght 45
percent. 65 Tihe celalysipiclaim §iwhetel) imte aaftier. ferplkaling epriiametel oxifieis seleaipd fepmidhe arawp

earth net al (FRPSH%”Q &f galgiym: ¥de: ' PagReSIUT: Oﬁqq)gml mixtures thereof and is present in an amount
ranging from 0.05 to 2% by weight.

50
7. The catalyst of claim 1 wherein the alpha alumina has a soda content of less than about 0.06% weight.

8. The catalyst of claim 1 wherein the catalyst additionally comprises a rhenium co-promoter selecied
from the group consisting of sulfur, molybdenum, tungsten, chromium and mixtures thereof supported
55 on the carrier.

8. The catalyst of claim 1 whersin the silver ranges from 1 to 25 percent by weight of the total catalyst,
the alkali metal ranges from 10 to 3000 parts per million by weight of the total catalyst and the rhenium
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consi sting of cal cium oxide, magnesi um oxi de and m xtures thereof and is
present in an.ammount ranging fromO0.05 to 2% by weight. 50 7. The catal yst
of claim1l wherein the al pha al um n&P:496A4708Ja content of | ess than about
0.06% wei ght. 8. The catalyst of claim1l wherein the catalyst additionally
conprises a rhen| um co- pronot er sel ect ed fromthe group consi sting of

sul fur, rml?'b ;F’{;{?H Wiglh  chr opi tur g %supported 55

on the carri e 'P%Pﬁ?t'"" '° %ﬁt t1re

c ar. f silv gl l/
to 25 per Ce 4, lﬁh %ﬁg sOH ve4 5 mf)oﬁce}ra:::";S uml?ng
10 to 30050 B% fb tkadf ﬁo;h d having
heni_ym 11 eeaz é?c:% dn,t tx 53’ 455 % emgr ol el @a Johume
according t g da aadramamreme;e R a

The conpar at | \RinCafaibty Sire cotBhBlLd sﬁ@fn atc‘amplercﬂlee%i pﬁd@ﬂ&pplﬁu amgloxjféﬁ r
W% Of 51 | Voo ookl (R ek Oalh-o). il e S o
gi ve 415 1ppBanaitiorswereibintdihed fok thb Redpechive caag&él carrier conprising 54.5 w % of
Al , 0.039 W % oiet By @ Rate 8100 A7d 30GmOlcc)[or§ds [peicdedf cutalyét per RduEl havi ng a Wt er
Absor ption of- 3t @ Prasstiicusso dptinsogPh of 7 kg, a Surface Area of 0.45
mMerr]/g, a TotGab féed canaiitigLinmioef2058Md 3@4 of ethyleba] i78rantPdn of Gygenel.@andcfo & cébon
[ err] m (m cr on)dioxiB®n 0l apd10.2 bfiettage, heanee methanenand O0$|ppmyi st chigrida conmer ci al
et hyl ene 1®xi ddhep pakaitivity iab#D poI%rrixygen dorfverkibro(Bend afidothe actigityrmeasiirest by3@6jard depwperature
(CAlerr]) &l rei% omgps cq@reiomiioB)C) warer defegminasi repagiedly dering theeopprgion@nd! thg results
aver age rea@eigyen i figure de0d 2.irepRectivedk e mai nt ai ned for the respective
catal ysts: - [Frmethe mpsylfs issclarnthat o retalyptpeconding trithe ipyeptiopsis gach perp staple during
-catal yst ﬁge?peﬁ’dﬂ‘r““de' cpRmercialplant gopditionsyr ¢ 1550 and 1550 kPa; - Gas f eed

conif gi ni W% 29.7 and 30.4 of ethylene, 7.9 and 7.4 of oxygen,
and 4.0 of on dioxide 0.2 and 0.2 of ethane bal ance net hane, and 0 5
ppnv et hyl (1\’h|A9| eth ne decatal e-*.Wor 9 na\é %1 %P néoo%)dy %Pn%ké
([err]) and ”L‘S Xtan UJﬂS mudh? ﬁve 3 al éh\é&é?gga

conversi gn ([ Gdlo mao m L%sdma%pe@srﬁacwar r.ée'a% %9%% o8
results are g'sﬁ%grcérﬂb Wikt Gr pt@ra BRCh l6\percdnt bl WoigRt | Jré‘cﬁéé oxtd(s W)
clear, that theafakaih d&hh%ﬁ%%eﬁ&nl&ah%dé YR Bloh @5 béicdRHS Wweighk Bnoadurddl & the
during oper at idRidé) i Silicda MR 6rmAdt aR loRBS addiCHERH kDRSO feortl bR wilghtlime&¥ired as the
et hyl ene oxi dejiokiaé)ak si&bnidnd tHeiém\oRRDExidBNase production of ethyl ene oxide
from et hy ene and oxygen conprising a catalytically effective anount of
silver, a peormbs icatglyshobDeldvh 10fheeinkibd cardoe hasl a asel mareAblume betrean®2 andicD.Gumig(et/g)of
rheni um supporanee swiacecareggchetweer 0.tead dot’gr i sed in that the carrier conprises
at | east 85 percent by weight of al pha alumna, fromO0.05 to 6 percent by
wei ght (meaduribel caialyst pieclaimi2geherelyitpe erfrrion hasad walrinore volime thetween0-3 and G-hmld e/oh
.of an oxi*tle, fapdparwiagpiargadetvepnd-3andt2 Mo wei ght (reasured as the di oxi de) of
silicon in the formof an oxide and fromzero to 10 percent by weig
(measured a® tTHe cRIkpiiaim 3 wherein, iy IO eiohtpetcant of e Fﬁ"é?F theplnh3 ply@ina 90”329'“1’}1@
catal yst of cl@P tf“ﬂﬂﬁe é‘f Ao B0 wejght jparce 8#%15’ %wqphigerggﬁgo%a 13rges am oo §. 2
e

andiQ; 6 /9 (}"c?@ ‘iﬂ? P’ﬁ‘f?e'a%ﬁa% B ng they APgnjumPxidg ranggse
cat aI yst “bf cI a| m vvhePe iPR“?le carrier has a water pore vol une between 0.3
and 0.5 m / Iys?’ §f clai 4%91‘6% lﬁ ltH’e gr ﬁwgg hpﬁndﬁﬁael tﬁl%q ag\oﬁm/gngaterﬂh
The cat al ySt % {% Qicaiindeakh theldFix Trang&%ﬁﬂ)ﬁjs 4 WhlGht S@r&én’t %,sméjﬁe
al pha al um na okn&e PJnSe% b.85 &3 MR PercdhtCaME Qho ki s Wom3B!5 18 Welght! -

the al kalgd ne @akbdy nmetal oxide ranges fromO0.05 to 5 wei gh percent the
silicon oxi de ranges from0.03 to 4 weight percent and the zirconi um oxi de
ranges 40 6. The edaifdt & clabn 5 wieéig i thi Cnfer We. alitaline Barth mhidtdl akiyssis s@éctdal fidmthelgroup
wher ei n, in tleensiztgr ofetalciuinhexidal magnesilin rokidd ahds mpdutss Eifdredf randliis VB&NIn G SEduBLr
t han about 95 ravging from pO% % by wdight.al kal i ne earth nmetal oxide ranges from
'0.05 to 4 weight percent, the silicon oxide ranges fromO0.05 to 3 wei ght
_percent and?-t H&e gatglysbeficlaim byherkin heaipfasiuming a0z $da epnentgé jegththanidbout 0.06% eweighint .
8. The catalyst of claim 1 wherein the catalyst additionally COmprises a rhenium co-promoter selected
from the group consisting of sulfur, molybdenum, tungsten, chromium and mixtures thereof supported
&85 on the carrier.

9. The catalyst of claim 1 whersin the silver ranges from 1 to 25 percent by weight of the total catalyst,
the alkali metal ranges from 10 to 3000 parts per million by weight of the total catalyst and the rhenium
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6. The catal yst of claim5 wherein, in the carrier, the alkaline earth
netal oxide is .selected fromthe group consisting of calcium oxide,

magnesi unt oxi de, and m xt ures t her &/ 0 498470B1r esent in an anount ranging
fromO0.05 to 2% by weight. 50 7. The catalyst of claim1l wherein the al pha
al umi na has a soda content of |ess than about 0.06% wei ght. 8. The catal yst
of claim1l vxﬁ'?—ﬂ%f’?i“?ﬁ? @d?"é[P’?@?s p&ﬂﬁf?’f‘%‘f‘i‘?fyﬁ‘y conprises a rhen| um

co- pr onot q@ eI ec a n&t he OnSJg of Sy afrHenlu DATE,
&% o e MOk
The’catgl ystedl ;%’mﬂw %n,ﬁtfﬁ%’:% ey gq@ﬁm ﬁmg“%"n%%y

ht of the e aI rang es )00 parts

per m 17 qp DYy f&’@é Bhthe Blfeng n 51%h %yl&ﬁt&hy &hlﬁ%c&r&?g tBlaﬁﬂ P\Qﬂ&tjcompnsgﬁ 0 496

470 Bl ranges m cr ool es per ‘gram of catal yst

catal yst of 3 .mrgamﬁaeauem.na bbWRief Akvitg Vs burFdi brleRBrinkn) alSoRiTHE ip8r8éht, fan &8iagd! M
co-prongter sel %&tﬂﬂe §i2 B WebEatBit@UnE Bbat Sikrh QHicerds),Sul f ur, nol ybdenum
tungsten, chroniiysn dKatheBari tbt@ISoxii B fipomt MAIK fs&idcdmposable O 16E aft Bidei upbn i N
an anmount rangi agkidaiean about 0.1 to about 15 m cronol es per gram of
catal yst. 11. Afiipracsiliessoxideror cdrepoprideyatiehcis idedompdsalaléen tocdrfatine rae oxide ahen caltisdtiyrs t
according to clamdm 1 which conprises: (a) mxing: (i) an al pha al um na
powder fhavi ng afiy)@n pptipnadziragniga odde ¢rivampaihd whictol§ dpesmpesable taa fame pmgpide pon
crystallite si zealdinatiopeen about 0.1 and about 5 [err]m (mcrons), (ii) an
al kal i ne ear t Nithretgn anda kindeghumed ragent; indemginte suflicentrie (¥yide dmithe finighed ggier glPhE an
oxi de upon cale¥miFatn ghameynt gfeﬁe"stf‘ﬂ oevt B peprantdry waighp tkpline wRrincmotplcoxide in an
deconposabl e BOHE r%?qﬁéonaﬁ bﬁ?lec@’cﬁ ¥ weightcsilicon oxide i anpmognt ranging from 0,01, Yo &,
ot ond? zi r o {HETRELTAN "" "@Q og“ et q'gfa@am%meww Prs, an
e

oxi upon cal( °ﬁ’9.‘f’ ol armunt s
L% %,., R Aol

sufficient to P89 '8% satf? f“ o
0xi 4 |n an

[or mer ha a su ace re ran m
greater than éra%g ol ete
amount £ angi ngg) 6‘% ﬂg’ n&sxt%w, mﬁm EREB Qe i n an amount
rangi ng from per cent we| g and zirconli um oxide in an
anount raggiQ &o@JsQ&cér%Q 1ot aird 91, I%Brﬁiﬁ Mo éﬁﬁa Wehah Bowd(anbl)as Qphifity & dhtdr Rfan about
resul ting migelslefteRt] anSdveigd eh)stdifs diZ8TbBWBEH 2 SHoSt AIBIMAIEY (michdng)l Rl B GodatBniBRlof €t S
at a tenper abddfiRin R00.66% Weight 1300[err] Cfor atinme sufficient to produce a

carriergphaving a surface area ranging fromO0.15 to 3 square neters per gram
and a wat 8. H@rogessOdctoiing &N giaimg 11 100 112,0widrdirD rHdnitm CoiprotnoRE Rblbdek fons thee grogy am
25 ( d)coasitingngf stitue majypdenym,i taigsterq phyormitm efid piktbires thereeflikaided tgheadariemd
rheniumto the support. 12. A process according to claim1l1l, wherein the

al pha al ut¥-nfa prsoase dor thea productinnr ¢ftejhylefie grideakyeeontapting etitylons indBe Bappephaemwith am
aver agés cr y sexggepicentainiozgas jsbethyianp ogideietning eonditionsrat aiempargtere sanging beivees 18'da
content of |34 33¢ Kaith fgsalely® obBYPIRAf gRIMS 190 13. A process according to
claim11l or 12, wherein rheniumco-pronoter selected fromthe group

consi Stl nﬁaﬁf‘“ﬁﬂ"ﬁ!ﬂ“ nmol ybdenum tungst en, chrom um and mi xtures thereof

IS ' h arr, r ctj.on eth Iene Xi de

oy Sonchot LS 'r?“a'ys ”"’é}?@?"‘ o iop iy e 5@ [no

gas at et hyl ol i ananﬁeﬁnm%% Fragd Suien
an s Wa indst 0z&HD ¥ipHalkty ichts

Pat ent anspr %}ﬁq 34)& ;ls fexia b sj:é @F&ﬁ(ﬁ&@‘a %rne b{::s b@l bis 5 Gewnchtspcl:'ozeF:? (

Danpf phasenkb%ﬁéfseﬁ lald "Slc0é BillBE Y ¢ws.ﬁlasa¢s§dsﬁtn 68 10 bwicRHR68htOhdmessen als

unf assend elm&.d;a,tg}kyﬁhsss.h, ek losiagBhulknge an Sil ber, eine als Pronotor

wi rkende Menge an Al kalinetall und elne als Pronot or wi rksame Menge an
Rheni um aef e RetalyshtoAgmarAnsghaotl UL i welgRene 06l -Trager ehwedserpétadsoithén vbh 83@ais 0,6 mlig

m ndest ens 8&m¥ nnddtesProdidehatausdefriuag YinU(TS ibis Bk atiweldt, 05 bi s 6 Gew cht spr o-
zent (genessen als Oxid , MO elnes Erdal kalimetalls in Form ei nes Oxids,

0, 01 bis 8 @enKathlvsajor meﬁnwpr(ch%m welchege dez Jeiger Qi WadSeroarprurplurBin Voo i0i2rbisi 06 Pl m
ei nes Oxi ds (em¥b)endxine Qbgriidehanaysrebmyngyen$3 bispmisadreishl s Di oxi d) an Zirkon in

~Form el nes Oxids enthalt.
4. Der Katalysator von Anspruch 1, in weichem bezogen auf 100 Gewichisprozent des Trigers, das alpha-

55 Aluminiumoxid in einer Menge vorliegt, die gréBer ist als ca. 90 Gewichisprozent, das Erdalkalimetall-
oxid in einer Menge im Bereich von 0,05 bis 5 Gewichtsprozent, das Siliciumoxid in einer Menge von
0,03 bis 4 Gewichtsprozent und das Zirkonoxid in einer Menge von 0,3 bis 5 Gewichtsprozent vorliegt.
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2. Der- Katal ysator von Anspruch 1, in welchem der Trager ein

Wasser por envol unmen von 0,2 bis 0, 6 m/g (cnB/g) und el ne
Cberflachenausdehnung von 0,15 bis BPodieg 4amBiei st. 50 3. Der Katal ysator
von Anspruch 2, in welchem der Tr~ger ein Wasserporenvol unen von 0,2 bis
0,5 m/g (an/ g) und eine Cberfl ~chenausdehnung von 0,3 bis 2 n2/g

auf wei st. 45 [Bay Kyigysaiph vor ABSPIUER 4. inrY©lshese Hasla'PhP‘%’“W@I”E‘H’é‘?ﬁ"bE‘f@%jé’he'a‘ﬁf""eﬂ%‘m"
Gewi cht sprozer‘ﬂ"h 95T?3~ fegrozegy Qasa‘?'ﬁ’f‘é"m%m"d in oiRpr Mongp voro%95P's # Cawicitserogent g e
vorliegt, di e eingr M lf'%f’ vop - BRi ¢ edpierant ”"dd?f§ 2rggid 1 9ee Matee -
oxid in e| ner ¥ S ﬁ‘\‘le‘gﬁ'}tsé’fc’éﬂ' V%%, 05 bis 6 Gewi chtsprozent, das

Si | igci;uxi g 'u'; EAtJP ,JV%mﬁs yu% 5 n%c.? E%a m&aﬁ&rd% ot Ui s cor
Zi rkonOX| d'n ‘g bgmelj,z o vo
~~~~el 11| 1 11 ,cmsr nt or von nsp

4, in wel chem ,ﬁ um n| u X d [ m Tr ager [ n e| ner Menge von mehr aI S

95 Gewi chy spr %ﬁnaauysd@svoﬁrmdr&ﬁhl mevte%hérﬁ)&sdamhamlnmmo% @ﬂéh yaaa%eﬂaspv%n Riefigdt
Gewl cht spr 0z eRjs ca. b8 GowichisprozbM dbiieidtn €l ner Menge von 0,
Gewi cht sprozent und das Zirkonoxid in einer Menge von 0 5 bis 2

Gewi cht spr og eimer KatdiysaterOion Anspruchal wdbai dek Katallsator ¥StzIiih sisrLRNeniom-CoprometbrC fiege-
das Erdal kal i mebibaus @i Grupp, Desteti@rd aas Screvafal) Molybdilh, Wolsanslalhrodr urdpdischizegen edvemnd
aus Cal crsunoxiadf,einhiagrigei esthdiki d und M schungen davon, und in einer Menge von
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