
;e3ekh:rX6TGP= im~~ 11 9 JUN 1002  SILVER CATALYST FOR PRODUCTION OF
ETHYHENE OXIDE, METHOD FOR PRODUCTION THEREOP, AND METHOD FOR PRODUCTION OF
ETHYLENE OXIDE BACKGROUND OF THE INVENTION 5 Field of the Invention: This
invention relates to a catalyst for the production of ethylene oxide, a
method for the production of the catalys t, and a method for the production
of ethylene oxide. It relates more particularly to a silver catalyst which
excels in 10 catalytic activity selectivity, and service life and permits
production of ethylene oxide at high selectivity for a long time, a method
for tyre production thereof, and a method for the production of ethylene
oxide by the use of this silver catalyst. 15 Description o` the Related
Art: The production ::f ethylene oxide by the catalytic Vapor phase
oxidation of ethylene m with a molecular oxygencontaining gas in the
presence of a silver catalyst is widely practiced on a commercial scale.
Concerning tire silver 20 catalyst to be used for the catalytic vapor phase
oxidation, numerous inventions covering carriers for the catalyst, methods
for depositing the catalyst on such carriers, and reaction promoters used
therein have been applied for patent . vs A-5, 477, z56, for example,
discloses an idea of using 25 a carrier which is formed by superposing a
coating layer of amorphous silica on an a-alumina carrier. JP-A-02-363,139
discloses an idea of using a carrier which is obtained by adding to an
a-alumina a compound of one member or two or more members selected from the
class 30 consisting of the elements falling in the fourth, fifth, and sixth
periods and the IIIa - VIIa and IIIb - Vb groups of the periodical table of
the elements (such as, for example,   I1 g JUN 2002 2 titanium, tin, and
hafnium) and calcining the superposed layers. Though the silver catalysts
proposed to date already possess highly advanced levels of selectivity, the
5 desirability of imparting further improved selectivity to these silver
catalysts has been finding recognition because the scale of production of
ethylene oxide is so large that even an increase of only to in the
selectivity may result in copiously saving ethylene as a raw material and
10 consequently bring a large economic effect. In the existing
circumstances, the development of a silver catalyst possessing a better
catalytic efficiency has posed a lasting theme for researchers in the
relevant technical field. The silver catalysts which are disclosed in the
patent 15 publications mentioned above, however, are still deficient in
selectivity and are not satisfactory in terms of service life. It is,
therefore, an object of this invention is to provide a silver catalyst
which possesses an excellent 20 catalytic capacity and permits production
of ethylene oxide at a high selectivity for a long time, a method for the
manufacture thereof, and a method for the production of ethylene oxide by
the use of the silver catalyst. 



SUMMARY OF THE INVENTION 25 The object described above is accomplished by a
silver catalyst for the production of ethylene oxide which is formed by
depositing silver on a carrier using a-alumina as a main component thereof
which comprises silica and a metal or a compound of at least one element
selected from the class 30 consisting of the elements of the groups Ib and
IIb in the periodical table of the elements. The object is further
accomplished by a method for the   r1 9 JUN 2002 3 manufacture of a
catalyst for the production of ethylene oxide, which comprises mixing at
least a-alumina, a silicon compound, an organic binder, and a compound of
at least one element selected from the elements of the groups Ib and IIb 5
in the periodic table of the elements, then calcining the resultant mixture
at a temperature in the range of 1,000 - 1,800C thereby preparing a
carrier, and subsequently depositing at least silver on the carrier. The
object is further accomplished by a method for the 10 production of
ethylene oxide, which comprises effecting vapor phase oxidation of ethylene
with a molecular oxygen-containing gas in the presence of the catalyst for
the production of ethylene oxide mentioned above. We have been ascertained
that a silver catalyst 15 excelling in activity, selectivity, and service
life can be obtained by causing a carrier formed mainly of a-alumina to
incorporate therein silica and a metal or a compound of at least one
element selected from the class consisting of the elements of the groups Ib
and IIb in the periodic table of 20 the elements, typically silver oxide.
We have eventually perfected this invention based on this knowledge. The
catalyst of this invention for the production of ethylene oxide, therefore,
excels in activity, selectivity, and service life and permits ethylene
oxide to be produced 25 at a high selectivity for a long time. DESCRIPTION
OF THE PREFERRED EMBODIMENT The carrier to be used in this invention is
formed by using a-alumina as a main component thereof and incorporating in
this carrier a metal or a compound of at least one element 30 selected from
the class consisting of the elements of the groups Ib and IIb in the
periodic table of the elements The carrier of this construction is obtained
by mixing   ~ 9 JUN Q002 4 a-alum.ina particles, a silicon compound, an
organic binder, and a metal or a compound of at least one element selected
from the elements of the groups Ib and IIb in the periodic table of the
elements, optionally molding the resultant 5 mixture in prescribed shape
and size, and then calcining the molded mixture at a temperature in the
range of 1,000 1,800C, preferably 1,400 -- I,'00C. The carrier of this
invention which has a-alumina as a main component thereof is typically
composed of 65 - 99.5 $ by weight, preferably 10 90 - 99 % by weight, of
u-alumina, 0 - 30 $ by weight, preferably 0 - IO 8 by weight, of amorphous
alumina, 0 - 5 by weight, preferably u.01 - 4 % by weight, (as oxide) of an
alkali, and 0 - 5 8 by weight, preferably 0.01 - 3 % by weight, of the
oxide of a transition metal. 15 As respects the particle diameter of the
carrier formed 



mainly of a-alumina the primary particles of a-alum.ina measure 0.41 - 100
um preferably 0. 1 - 20 pt, more preferably 0.5 - 10 um and particularly
preferably 1 - 5 Elm, in diameter. The Secondary particles of a-alumiria
properly measure 0.1 ZO - 1000 dun, preferably 1 - 500 um more preferably
IO - 200 m, and particularly preferably 30 - I00 Vim, in diameter. The
silver catalyst of this invention i8 characterized by using a carrier which
is formed by causing a carrier formed mainly of a-alumina to incorporate
therein silica and a metal 25 or a compound of at least one element
selected from the elements of the groups Ib and IIb in the periodic table
of the elements. In this invention, this carrier will be referred to as a "
finished carrier. " When the compound of the element 30 mentioned above
happens to be silver oxide, for example, after the treatment of this
finished carrier with concentrated nitric acid) it will be observed that
most of silver compounds   ' 1 9 JUN Z00 5 are fixed in the carrier by
fluorescent X ray analysis. This finished carrier, therefore, is considered
to have a structure in which a layer of silica is formed on at least part
of the surface of a-alumina and silver oxide is occluded 5 in this silica
layer. As the metals or compounds of the element of the groups Ib and IIb
in the periodic table of the elements, the metals of copper, silver, gold,
and zinc, or the compounds thereof such as, for example, the oxides may be
cited. Among 1 0 other metals and compounds mentioned above, silver oxide
and zinc are particularly favorably usable. Silver oxide 16 the best choice
The content of silica is generally in the range of 0.01 - 15 g by weight,
preferably 0.1 - 10 % by weight, and more 15 preferably 1 - 5 $ by weight,
based on the amount of the complete carrier. The content of the metal or
compound of at least one element selected from the class consisting of the
elements of the groups Ib and IIb in the periodic table of the elements is
generally in the range of 0.001 - 15 % 20 by Weight, preferably 0.01 - 10 %
by weight, and more preferably 0.1 - 5 $ by weight as metal. The production
of the finished carrier mentioned above is not particularly discriminated
by the kind of method to be adapted therefor. The finished- carrier can be
easily 25 produced by mixing at least a-alumina and an organic binder with
a silicon compound as the source for silica and a metal or a compound of at
least one element selected from the elements of the groups Ib and/or IIb in
the periodic table of the elements and then calcining the resultant mixture
at 30 a temperature in the range of I,000 - 1,800C, preferably 1,400 -
1,700C. As typical examples of the silicon compound mentioned  



1 9 JUN 200T 6 above covalent bond compounds such as silicon oxide, silicon
nitride, silicon carbide, silane, and silicon sulfate; silicates such as
sodium silicate, ammonium silicate, sodium alumino-silicate, ammonium
aluminosilicate, sodium 5 phosphosilicate, and annnoniuat phosphosilicate;
complex salts o1 silica containing such silicon as feldspar and clay; and
silica mixtures may be cited. As typical examples of the organic binder,
methyl cellulose, ethyl cellulose, hydroxyethyl cellulose, 10 carboxymethyl
cellulose, corn starch and alkali metals thereof may be cited. As typical
examples of the compounds of the elements of the groups Ib ,end IIb in the
periodic table of the elements ,such metals as copper, silver, gold, and
zinc, 15 preferably silver and zinc and the oxides, organic acid salts, and
inorganic salts of such metals may be cited. Among other compounds
mentioned aboved the metals of silver and zinc and the oxides ( s liver
oxide ) , organic salts ( such as , for example, dcetates), inorganic salts
;such as, for example, 20 silver chloride) and the like are particularly
suitable. Use of silver oxide proves particularly favorable. The amount of
the compound of at least one element selected from the elements of the
groups Ib and IIh in the periodical table-of the elements to be used is
only required 25 to be such that the content of the metal ox compound (as
oxide may fall in the aforementioned range based on the amount of the f
finished carrier . Then, the amount of the s i 1 icon compound has to be
such that the content, of silica may fall in the aforementioned range based
on the amount of the 30 finished carrier. The a-alumina powder to be used
for the formation of a carrier having a-alumina as a main component
requires   1 9 JUN 200Z  purity of not less than 90$, preferably not less
than 95%, more preferably not less than 99%, and particularly preferably
not 126s than 99.5%. The primary particles of the a-alumina measure 0. D1 -
10 um preferably 0. 1 - 3 um in 5 diameter. The secondary particles of
a-alumina properly measure 1 - 100 Full, preferably 30 .- 70 t.uu, in
diameter. The carrier which has the aforementioned cx-alumina powder as a
main component thereof rnay incorpora~e therein ~hc oxide ~t aluminarn,
particularly amorphous alumina, silica, lli Sll~ca-.alumina, mullite, and
zeolite (which will be referred to Collec'~ively as "amorphous aluminas");
alkali metal oxides an.~ alkaline earth metal oxides such as potassium
oxide, sod Lum oxide, and cesium oxide (whictl will be referred to
collcct._ve_'y as "alkalis"); and transLtion metal oxides m ss~:t~ as
__.~:: oxide anct titanium oxide 1:1 addition to Lice ~.-a_runma ~,c~n;
io^:ed above. Fro~:rly, the finished carrier r~~ntioned above possc,,seS 3
3~T specif is surface area in the range of D . n 3 - 1~~ m~/g, preferably
0.1 - 5 mz/g, and more preferably 0.5 20 - 2 mpg. If the specific surface
area is unduly small, since the carrier ~s generally sintered excessively,
it will fall to acquire a su f f icient wateL absorption ratio and will
carry the catalytic component with difficulty. Conversely, if the specific
surface area is unduly large, the Carrier will 25 acquire pores of an
unduly small diameter and the ethylene oxide being produced will succumb to
an accelerated sequential reaction. The water absorption ratio is properly
in the range of IO -70%, preferably 20 - 60%, and more preferably 30 - 50%.
30 If the water absorption ratio is unduly low, the carrier will support
the catalytic component with difficulty. conversely, if the water
absorption ratio is unduly high, 



1 9 JUN 2002 8 the carrier swill not acquire practically sufficient crush
strength. Properly, the averdge pore diameter is in the range of 0.1 ,5
(.un, preferably 0.2 ~ 3 arm, and more preferably 0.3 5 - 0.9 Eun. If the
average pare diameter is unduly small, the formed gas will stagnate and
consequently the ethylene oxide being produced will succumb to an
accelerated sequential reaction. `fhe complete carrier is not particularly
discrim9nated 10 on account. of its shape. It is allowed to select its
~hapca st:i.tabl5~ from spheres, pPllPt~, and rings, for cr:ample.
Properly, it has an average diameter in the range of 0.1 3U mm, preferably
1 - 15 mm. The catalyst of this invention for the production of 15 nylene
oxide is generally formed by supporting on the fir:is:~ed carrier a
reaction: accelerator ana what is used as a =~~acrmn acce~c~tation
auxiliary in ada~tion to silver. ~?s typical examales of ~he reaction
accelerator, alkalimetals, specifically potassium, rubidium, cesium, and
mixtures 20 thereof may be cited. Among other alkali metals mentioned
above, cesium is favorably used. The amounts of the silver, reaction
accelerator, d~ld reaction acceleration auxiliary to be carried do not need
to be particularly limited. They are only required to be z5 such that they
may suffice the production of ethylene oxide. The amount of the silver, for
example, is properly in the fange of 1 - 30 ~ by weight, preferably 5 - 20
~ by weight, based on the Freight of the catalyst for the production of
ethylene oxide. The amount of the alkali metal to be carried 30 in properly
in the range of 0.01 - 100 Eunol/m1, Preferably 0.1 - 50 4,4mo1/m', more
preferably 0.5 - 20 Eunol/m', and particularly preferably 1 , 10 Eunol/m~.
1 9 JUN ZOOZ The catalyst of this invention for the production of ethylene
oxide can be manufaetuz~ed by following the conventionally known procedure
for the production of ethylene oxide while using the atorementzoned
finished 5 carrier as a carrier thereof. The carrier for th production of
ethylene oxide, for example, is obtained as disclosed in JP-A-62-114,659 by
iatpregnatin9 t:ze complete carrier mentioned above with an aqueous
solution manufactured by dissolving in ~;ater a silver 10 salt such as, cot
example, silver nitrate, silver carbonate, silver oxal3tP) silver ac-et~te,
silver propionate, e~7ver Lactate, silver citrate, and/or silver neodecane
and a complex-forming agent such as, for example, mono-, di-, and/or
tri-ethanol amp ne, ethylene di_amine, and/or propylene diamine, 15 drying
the wet pomp? ete cattier, and heat-treating the dried carrier ~n tt~e a_r
at a temperature in the range of 5v' -r00~C, prefera,^ly 90` - 300C,
thereby indacir,g precipitation of metallic si lvA~- in the fc;t~ of minute
oartieles on the ~.nner and cuter surfaces of the carrier. The reaction 20
accelerator and other components may be dissolved in the aqueous
silver-amine complex solution before the complete carrier is impLegnated
with the aqueous solution and the resultant solution may be either used
during the course of the impregnation or deposited after the precipitation
of 25 silver. The production of ethylene oxide by the vapor phase oxidation
of ethylene in the presence of the catalyst of this invention for the
production of ethylene oxide can be carried out by following the standard
procedure While using as a 30 catalyst for the oxidation the catalyst of
this invention for the production of ethylene oxide instead. rn the
production on a commercial scale, for example, 



1 g JUN 2002 the reaction te~aperature in the range of 150 - 300c',
preferably 1 BO - 280C, the reaction pressure in the grange of 2 - 40
kg/emt G, preferably 10 - 30 kg/cm~ G, and the space velocity in the range
of 1, 000 - 30, 000 hr'i ( STP ) , preferably 5 3, 000 - 8, 000 hr-t ( STP)
are adopted. The feed gas to be passed through the catalyst is Properly
composed of 0.5 - 30 ~ by volume of ethylene, 5 - 30 8 by volume of carbon
dioxide gas, and the balance of inert gases such as nitrogen, argon, and
steam and lower hydrocarbons such as methane and ethane, and IO further 0.1
- 10 ppm (by volume) of halides such as ethylene dichloride and ethyl
chloricje as a reaction inhibitor. As typical examples of the molecular
oxygen-containinq gae to be used in this invention, air, oxygen, and
enriched air may be cited. 15 The conveys ion and the selectivity whic'~
are mentioned ~.n the working e~:amplcs and the control cited below
represent the magnitudes calculated respectively by the following
foz-mulas. Conversion ( x ) _ [ (Number of cools of ethyl~~ie consumed 20
in the reaetion)/;Number of cools ethylene contained in the feed gas)] x
100 Selectivity ( $ ) _ ( (Number of cools of ethylene converted into
ethylene oxide)/(NUlnber of cools of ethylene consumed in the reaction)] x
10Q 25 Now, this invention will be described more sgecifically below with
reference to working examples. The symbol ~~%^ used herein means ^$ by
weight." Example 1 A finished carrier wda manufactured by thoroughly 30
mixing 9d0 g of powdered a-alumina (primary particle diameter 1.5 E~m and
secondary particle diameter 45 Eun), 250 g of 20% silica sol, 250 g of 20%
alumina sol, 10 g of silvex oxide   `~ 9 ~~N 2002 m (made by wako Junyaku
Co., Ltd.), 50 g of hydroxyethyl cellulose, 50 r~ of carboxymethyl
cellulose, 50 g of corn starch, and 100 g of ANZUBURZD with 1Q0 g of water
added thereto, extrusion molding the resultant mixture, cutting 5 the
extruded mixture into pellets ( 10 ~utr in diameter and 10 mm in length),
drying the pellets, and calcining the dried pellets at 1500C for 2 hours. A
catalyst (A) for the production of ethylene oxide was obtained by
impregnating 300 q of the complete carrier ( 1 .0 10 m'/g in BET specific:
surface area, 34 $ in water absorption t3tio, and 0.9 ym in a~era~e pore
diameter) with a complex sdlutlon composed of 57.3 g of silver oxalate,
38.6 m1 of 



monoethanol amine, 41.4 m1 of water, and 0.18 g of ceSlum nitrate,
heat-treating the impregnated carrier, drying the 15 hot carrl.er at 120C
fox 1 hour, and heat-treating the dried aa~rier in a stream of air at 300C
for 0.Z5 hour. Example 2 p, finished carrier and subsequently a catalyst
(s) for the production of ethylene oxide were obtained by following 20 the
procedure of Example 1 while changing the amount of silver oxide to be used
from 10 g to 30 g. Example 3 A . finished carrier arid subsequently a
catalyst (C) for the production of ethylene oxide were obtained by
following 25 the procedure of Example 1 while changing the amount of silver
oxide to be used from 10 g to 50 g. Example 4 A finished carrier and
subsequently a catalyst (D) for the production of ethylene oxide were
obtained by following 30 the procedure of Example 1 while using 20 g of
silver powder (produced by wako .Tunyaku Co, , Ltd. ) instead of 10 g of
silver oxide.   ~1 9 JUN 2~~Z 12 Example 5 A f finished carrier and
subsequently a catalyst ( E ) for the production of ethylene oxide were
obtained by following the procedure of Example 1 while using 20 g of silver
acetate 5 (produced by Wako Junyaku Co. , Ltd. ) instead of 10 g of silver
oxide. Example 6 A finished carrier and subsequently a catalyst (F) for the
production of ethylene oxide were obtained by following 10 the procedure of
Exa~aple 1 while using 20 g of silver chloride (produced by Wako Junyaku
Co. , Ltd. ) in~read of 10 g of s.ilvcr oxide. Example 7 A finished carrier
and subsequently a catalyst (G) for 15 the proauGLion of ethylene oxide
were obtained by following she procedure of Example 1 wt~iJ.e using 20 g of
salves nitrate ( produced by Wake Junyaku Co. , Ltd. ) instead of ? 0 g of
silver oxide. Example B 



20 A finished carrier and subsequently a catalyst (Et) for the production
of ethylene oxide were obtained by following the procedure of Example 1
while using 20 g of copper oxide (99.5 produced by wake Junyaku Co., Ltd.)
instead of IO g of silver oxide.- 25 Example 9 A finished carrier and
subsequently a catalyst ( I ) far the production of ethylene oxide were
obtained by following the procedure of Exa$tple 1 using 100 g of calloidal
gold (Au content 20~) instead of 10 g of silver oxide. 30 Example ZO A f
finished carr ier and subsequently a Catalyst ( J ) for the production of
ethylene oxide were obtained by following   .) g ~Ui~ 2002 13 the procedure
of Example I while using 20 g of zinc oxide (produced by Wako Junyaku Co. ,
Ltd. ) (instead of 10 g of silver oxide . Example 11 5 A f finished carrier
and subsequently a catalyst ( R ) for the production of ethylene oxide were
obtained by following the procedure of Example 1 while using 20 g of
powdered zinc (produced by Wako Junyaku Co. ( Lrd. ) instead of 10 g of
silver oxide. IO Example 12 A finished carrier and subsequently a catalyst
(L) for the production of ethylene oxide were obtained by following the
procedure of Example 1 while using 20 g of zinc ctlloride (produced by Waka
Junyaku Co. , Ltd. ) instead of 10 g of silver 15 oxide. Example 13 A
finished carrier arid subsequently a catalyst (M) for the production of
ethylene oxide were obtained by following the procedure of Example 1 while
using 20 g of zinc nitrate ZO (produced by Wako Junyaku Co. , Ltd. )
instead of 14 g of silver oxide. Example 14 A f finished cart ier and
subsequently a catalyst ( N ) for the production of ethylene oxide were
Obtained by following 25 the procedure of Example 1 while using 20 g of
zinc sulfate (produced by Wako Junyaku Co., Ltd. ) instead of IO g of
silver oxide. Control 1 A f finished carrier and subsequently a catalyst (
o ) for 30 the production of ethylene oxide were obtained by following the
procedure of Example 1 while omitting the use of silver oxide. 



11 9 ,SUN 2002 14 Example 15 The catalysts (A) - (0) were each crushed and
classified into 600- to 850-mesh grains. A portion, 1 .2 g, of the grains
were packed in a reaction tube of stainless steel, 3mm in 5 inside diameter
600 mm in length. In the reaction tube thus prepared, vapor phase oxidation
of ethylene was carried out under the following conditions. The reaction
system was tested for selectivity and reaction temperature of catalyst bed
when the conversion of ethylene was 10~. 10 Heat medium temperature: 230C
Space velocity (SV): 5500 hr-1 Reaction pressure: 20 kg/cmzG Ethylene feed
gas: 21~ of ethylene, 7.8~ of oxygen, 5.7~ of carbon dioxide, 2 ppm of
ethylene dichloride, and 15 balance (methane, nitrogen, argon, and ethane)
The results are shown in Table 1.   ,1 9 JUN 2002 15 Table 1
CatalystSelectivity ($)Reaction temperature 'CExamle1A~ 81.2235Examle2~
B81.4236Examle3~ C81.3236Examle4f DI 81.1236Examle5E81.3236Examle6I FI
81.0235Examle7I G81.4237Examle8 IH I80.823IExamle9I ~80.6231 Exam le 10I J
I 81.0 I_ 238Examle11 jK j81.6 ~235 Exam 



lei 12 L 81.4 236Examle13M I81.0236 Exam le 14 N I 80.9_
237Control1080.2239   ,~ g ~~N 2002 16 WHAT IS CLAIMED IS: 1. A silver
catalyst for the production of ethylene oxide which is formed by depositing
silver on a carrier using a-alumina as a main component thereof which
comprises silica 5 and a metal or a compound of at least one element
selected from the class consisting of the elements of the groups Ib and IIb
in the periodical table of the elements. 2 . A catalyst according to claim
1, wherein the content of silica is in the range of 0.01 - 15 ~ by weight,
based 10 on the weight of complete carrier. 3 . A catalyst according to
claim 1, wherein the content of said metal or compound (as oxide) of said
element is in the range of 0.001 - 20 ~ by weight, based on the weight of
said complete carrier. 15 4. A catalyst according to any of claims 1 - 3,
wherein said element is silver or zinc. 5 . A catalyst according to any of
claims 1 - 4 , wherein the amount of silver carried as the catalyst is in
the range of 1 - 30 o by weight based on the weight of compete catalyst. 20
6. A catalyst according to claim 5, wherein an alkali metal is deposited in
an amount in the range of 0.01 - 100 E~mol/mZ of the surface area of said
catalyst. 7. A catalyst according to any of claims 1 - 6, wherein said
carrier possesses a BET specific surface area in the 25 range of 0.03 - 10
m`/g, a water absorption ratio in the range of 10 - 70~, and an average
particle diameter in the range of0.1-SEi.m. 



8. A method for the production of a catalyst for the manufacture of
ethylene oxide, which comprises mixing at 30 least a-alumina, a silicon
compound, an organic binder, and a compound of at least one element
selected from the elements of the groups Ib and IIb in the periodical table
of the   1 9 JUN 2002 m elements, then calcining the resultant mixture at a
temperature in the range of 1, 000 - 1, 800C thereby preparing a carrier,
and subsequently depositing at least silver on said carrier. 5 9. A method
according to claim 8, wherein said aalumina is a granular substance whose
primary particles possess a particle-diameter in the range of 0.01 - 100
um. 10. A method according to claim 9, wherein the content of silica is in
the range of 0.01 - 15 % by weight based on 10 the weight of complete
carrier and the content of said metal or compound of at least one element
selected from the class consisting of the elements of the groups Ib and IIb
in the periodic table of the elements is in the range of 0.001 15 % by
weight. 15 11 . A method according to any of claims 8 - 10, wherein the
solution or suspension of said silver compound is applied to said carrier
in such a manner that the amount of silver deposited falls in the range of
1 - 30 % by weight based on the weight of complete catalyst. 20 12. A
method according to claim 11, wherein an alkali metal is deposited in an
amount in the range of 0.01 - 100 umol/m` of the surface area of said
catalyst. 13 . A method according to any of claims 8 - 12, wherein the
calcining temperature is in the range of 1,400 - 1,700C. 25 14. A method
for the production of ethylene oxide, which comprises subjecting ethylene
to vapor phase oxidation with a molecular oxygen-containing gas in the
presence of a catalyst set forth in any of claims 1 - 7.
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