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SILVER CATALYST FOR PRODUCTION OF ETHYLENE OXIDE, 

METHOD FOR PRODUCTION T.RP!REOP, ARD 

METHOD FOR PRODUCTION OF BTBYLBNB OXIDB 

BAC~GROUND OF THE INVEN'l'IOB 

S Field of the Invention: 

This invention relates to a catalyst for the production 

of ethylene oxide, a method for the production of the catalyst, 

and a method for the production o·f ethylene oxide. It relates 

more particularly to a silver catalyst which excels in 

10 catalytic activity, selectivity, and service life and 

pe.nnits production of ethylene oxide a.t high sel.eotivit.y for 

a lon9 time, a method for the production thereof, and a method 

for thG production of ethylene oxide by the use of this silver 

catalyst. 

15 Description of the Related Art: 

The production of ethylene oxide by the catalytic vapor 

phase oxidation of ethylene with a molecular oxygen­

containin<J qas in the presence of a silver catalyst is widely 

practiced on a comm.eraial scale. conc~rninq the silver 

20 catalyst to be used for the catalytic vapor phase oxidationr 

numerous inventions covering carriers for the catalyst, 

methods for depositin9 the catalyst on such carriersr and 

reaction promoters used therein bave been applied for patent. 

us A-5, 077 ,256, tor example, discloses an idea of using 

25 a carrier which is formed by superposing a ooatinq 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 the upper side of an c:i-alwnina. carrier a compound 

of one member or two or more ittembers selected frOll\ the cl.ass 

30 eonsistin9 of the elements falling in the fourth, fifth, and 

sixth periods and the rrra - VIIa and IIIb - Vb groups of 

tile periodical table of the elements (such as, for example, 
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titanium, tin, and hafnium) and calcining the superposed 

layers. 
Though the silver catalysts proposed to date already 

possess hi9bly advanced levels of selectivity, the 
5 desi.ral>ility 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 1% in the sel&otivity may result 
in copiously savin9 ethylene as a raw material and 

10 consequently bring a large economic effect. In the existing 

circumstances, the development of a silver oatalyst 

possessing a better catalytic efficiency has posed a lasting 

theme for rGsearchers in the releyant technical !ield. 

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 hiqh seiectivity for a lonq tble, 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 ItNEBTION 

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 eleinent selected from the class 

lO consistinq of the elements of the qroups Ib and IIb in the 

periodical table of the elements. 

The object is further accomplished by a method for the 
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manufacture of a catalyst tor the production of ethylene 
oxide, which compriSJes m.ij(:ing at least ~-alwainra., 6 silicon 

compound, an organic binder, and a OOlllPOUtld of at least one 
element selected from. the element.a of the groups Ib and IIb 

in the periodic table of the e1eQlents, then calcining tbe 
resultant mixture at a temperature in the range of 1,000° 
- 1, soo0 c thereby preparing a carrier, and subsequently 
depositinq 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 moiecular 
oxyqen-containinq gas in the presence of the catalyst for 
the productio~ 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 causinq a carrier formed mainly of a-alumina to 
incorporate therein silica and a metal or a compo~nd 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 ha'7"a 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 perm.its ethylene oxide to be produced 
25 at a high selectivity for a lon9 time. 

DESCRIPTION OF THk PREFERRED EMBODIMENT 
The carrier to be used in this invention is formed by 

using a ... alumina as a ma.in component thereof and incorporating 
in this carrier a metal or a compound of at least one e1a.ent 

30 gelected f roa the class consisting of the elelllents of the 
groups lb and IIb in the periodic table of the elements 

The carrier of this construction is obtained by mixing 
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a-alumina 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 periodie 

table of the elements, optionally molding the resultant 
s mixture in prescribed shape and size, and then calcining the 

molded mixture at a temperature in the range of 1,000° -

I,800°C, preferably 1,400° - 1, 7006 C. '!'he carrier of this 

invention which has a-alumina as a m.ain component thereof 
is typically composed of 65 - 99.5 % by weight, preferably 

10 90 - 99 ' by weight, of a-alumina, O - 30 % by wei9ht, 

preferably 0 - 10 \ by weight, of amorphous a1umina, o - S % 

by weight, preferably 0.01 - 4 \ by wei9ht, (as oxide) of 

an alkali, and O - 5 ' by weight, preferably 0.01 - 3 i by 

weight, of the oxide of a transition metal. 

15 Ais respects the particle diameter of the carrier formed 

mainly of a-alwuina¥ the primary particles of the carrier 

measure 0.01- 100 µ.m, preferably 0.1- 20 µm., more preferably 

O. s - 10 µm., and particularly preferably 1 .. 5 pm, in diameter. 

The secondary particles of the carrier properly measure o. l 
20 - 1000 µm, preferably 1 - 500 µm. more preferably 10 - 200 

m, and particularly preferably 30 - 100 f.LlD., in diameter. 
The silver catalyst of this invention is charctcterized 

by using a carrier which is formed by causin9 a carrier formed 

main1y 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 "complete carrier.• When the com~ound of the element 

30 mentioned above happens to be silver oxide, for example, it 

can be rec09Uized that almost oft.he silver compound is fixed 

in the carrier by fluorescent X ray analysis, even if this 
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complete carrier is treated with concentrated nitric acid. 

This complete carrier, therefore, is aonsida~ed to have a 

structure in W'hich a layer of silica is formed on at least 

part of the surface of ,...-alumina and silver oxide is occluded 

5 in this silica layer. 

As the metals or compounds of the elements of the groups 

Ib and Itb in the periodic table of the elements, the metals 

of copper / silver, qold, zinc, and cadmium or the compounds 

thereof such as, for example, the oxides may he cited. Amonq 
10 other metals and compounds mel\tioned above, silver oxide and 

zinc oxide are particularly favorably usable. Silver oxide 

is the best choice. 

The content of silica. is qenerally in the range of o • O l 

- 15 \ by ~aiqht, preferably 0.1 - 10 % by weight, and more 

15 preferably l - 5 ' by we1qht, 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 Ilb in the periodic table 

of the elements is generally in the range of 0.001 - 15 t 

20 by weight, preferably O. 01 - 10 \ by weiqht, and mo.re 

preferably 0.1 - 5 % by weight as metal. 

The production of the complete carrier mentioned above 

is not particularly discriminated by the kind of method to 

he adopted therefor. The complete carrier can be easily 
25 produced by mixinq at least a-alumina and an or-9anic binder 

with a silicon compound as the source for silica and a metal 
or a compound of at least one elem.ent selected fro~ the 

elements of the grou~s 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 1, 000° - 1, 800°C t preferably 

1,400° - 1, 100°c .. 

AS typical examples of the silicon compound mentioned 
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above, covalent bond compounds such as silicon oxide, silicon 

nitride, silicon carbide, silane, and silioon sulfate; 

silicates such as sodium silicate, ammonium silicate, sodium 

alumino-silicate, ammonium aluminos11icate, sodium 

5 phosphosilicate, and ammonium phosphosilicate; complex 

salts of silica containing such silicon as feldspar and clay1 

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 and Ilb in the periodic table of the 

elements ,such metals as copper, silver, gold, and zinc, 

15 preferably Gil ver and zinc and the oxides, or9anic acid salts, 

and haloqenides of such ltletals may be cited. Among other 

compounds mentioned above, the metals of sil'7er and zinc ancl 

the oxides (silver oxide), orqanic acid salts (such as, for 

example, acetates), inor9anic 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 oompound of at least one element 

selected from the elements of the qroups Ib and IIb in the 

periodical table of the elements to be used is only required 

2 s to be such that the content of the metal or compound (as oxide) 

may fall in the aforementioned ran9e based on the amount of 

the complete carrier. Then, the am.aunt of the silicon 

compound has to be such that the content of silica m.ay fall 

in the aforeiaentioned range based on the amount of the 

30 comt:Jlete carrier. 

~he a-alUJllina powder to be used for the formation of · 

a carrier havi.n9 a-a1Ulll1na as a main component requires 
----------
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purity of not less than 90,, preferably not less than 95%, 
more preferably not less than 99%, and particularly 

preferably not less than 99.S,. The pri.Dlary particles of 

the carrier m.eacsure 0.01 • 10 fU111 preferably 0.1 - 3 µm., in 
s diameter. The secondary particles of the carrier properl.y 

mea5ure 0.1 - 100 µm, preferably 30 - 70 µm, in diameter. 

The aarrier which has the aforementioned a-alumina powder 
as a main component thereof may incorporate therein the oxide 

of aluminum., particularly amorphous alumina, silica, 
10 silica-.alum.ina, mullite, and zeolite (which will be referred 

to collectively a.s "amorphous aluminas") t alkali metal 

oxides and alkaline earth metal oxides such as potassium 

oxide, sodium oxide, and cesium oxide (which will be reterred 

to collectively as "alkalis"); and transition metal oxides 

15 ouch Gs iron ox1de and titanium oxide in addition to the 

a-alumina mentioned above. 

Properly, the complete carrier mentioned above 

possesses a BET specific surface area in the range of 0.03 

- 10 m2/9, preferably 0.1 - 5 m2/q, and more preferably 0.5 

20 - 2 m29. If the specific surface area is unduly small, sine& 

the carrier is <Jenerally sintered excessively, it will fail 

to acquire a sufficient water absorption rati.o and will carcy 
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 bein9 produced will succumb to an accelerated 
sequential reaction. 

The water absorption ratio is properly in the range of 
10 -70t, preferably 20 - SOi, and 11\0re preferably 30 - 50t. 

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, 

This Sheet Has Been Replaced 
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the carrier will not acquire practically suff ieient crush 

strenqth. 
Properly, the average pore diameter is in the range of 

0.1 -s ,..a, preferably 0.2 - 3 pm, an~ more preferably 0.3 
- o .9 µm. If the average pore dia.n\eter is unduly small, the 

torm.ed qas will stagnate and consequently the ethylene oxide 

beinq produced will succumb to an accelerated sequential 

reaction. 
The complete carrier is not particularly discriminated 

10 on account of its shaJ?e. It is allowed to select its shape 

suitably f~om. spheres, pa1letA, and rin~s, for exmnpie. 

Properly, it has an average diameter in the ranqe of 0.1 -

30 J.bm, preferably l - 15 mm.. 

The cata1yst of this invention for the production of 

15 ethylene oxide is generally formed by supporting on the 

complete carrier a reaction accelerator and what is used as 

a reaction acceleration auxiliary in addition to silver. As 

typical examples of the reaction accelerator, alkali metals, 

specifically potassium, rubidiumr cesium, and mixtures 

20 thereof may be cited. Amonq other alkali metals mentioned 

above, cesium is favorably used. 

The amounts of the silver, reaction accelerator, and 

reaction acceleration auxiliary to be carried do not need 

to be particularly limited. They are only required to be 

25 such that they may suffice the production of ethylene oxide. 

30 

The a.1Uount of the silver, for example, is properly in the 

range of 1 - 30 % by weight, preferably 5 - 20 \by weight, 

based on the weight of the catalyst for the production of 

ethylene oxide. The amount of the alkali metal to be carried 

is properly in the range of 0.01 - 100 µmol/m2
, preferably 

0.1 - so µm.ol/m2
, more preferably o.s - 20 J.Ullol/m2 , and 

particularly preferably 1 - 10 J.QllOl/m2. --------- _________ _ 
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The catalyst of this invention for the production ot 
ethyl~nie oxide can be manufa.ctur:ed by following the 

conventionally known procedure for the production of 

ethylene oxide while using the atorem.entioned complete 

5 carrier as a carrier thereof. 

The carrier for the production of ethylene oxide, for 

example, is obtained as disclosed in JP-A-62-114,654 by 

i.mpre9nating the complete carrier mentioned above with an 

aqueous solution manufactured by dissolving in water a silver 

10 salt such as, for example, silver nitrate, silver carbonate, 

silver oxalate, silver acetate, s~1ver propionate, silver 

lactate, silver citrate, or silver neodeeane and a 
complex-forming agent such as, for example, mono•, di-, or 

tri-ethanol amine, ethylene diamine, or propylene diam.ine, 

15 drying the wet complete carrier, and heat-treating the dried 

carrier in the air at a temperature in the ran9e of 50° -

400QC, preferably 50° - 300°C, thereby inducinq precipitation 

of metallic silver in the form of minute particles on the 

inner and outer 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 impre9nated ~ith the aqueou& solution and the 

resultant solution may be either used during the course of 

the impre<Jnat_ion 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 ~rocedure while using as a 

30 catalyst for the oxidation the catalyst o! this invention 

for the production ot ethylene oxide instead. 

In the production on a commercial scale, for example, 
-···- ·--- --···-----··--· --·-----. 
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the reaetion temperature in the ranqe of 150° - 300°C, 

preferably 180° - 280°C, tha reaction pressure in the range 

of 2 - 40 k9/om2 G, preferably 10 - 30 k.q/C!ll(- G, and the apace 

velocity in the range of 1,000 - 30,000 hr-1 (STP), preferably 
5 3, 0 00 - 8, O O 0 hr-1 

( S'l'P) are adopted. 'l'he feed gas to be passed 

through the catalyst is properly composed of 0.5 - 30 % by 

volume of ethylene, 5 - 30 ti by volume of carbon dioxide qas, 

and the balance of inert gases such as nitrogen, argon, and 

steam and lower hydrocarbons such as methane and ethane, and 

10 further 0.1 - 10 ppm (by volume) of halides such as ethylene 

dichloride and ethyl chloride as a reaction inhibitor. 

AS typical examples of the molecular oxyqen-containinq 

gaB to be used in this invention, air, oxygen, and enriched 

air may be cited. 

15 The conversion and the selectivity which are mentioned 
in the working examples and the control cited below represent 

the magnitudes calculated respectively by the following 

formulas. 

Conversion ( ') = [ (Ntulber of mols of ethylene consumed 

20 in the reaction) I {Number of mols ethylene contained in the 

feed 9as)] x 100 

Selectivity(%)== [(Number of mols of ethylene converted 

into ethylene oxide)/(tftlmber of m.ols of ethylene consumed 

in the reaction) I x 100 

25 Now, this invention \\Till be described more specifically 

below with reference to working examples. The symbol .. ,. 

used herein means "\ by weiqht.• 

Example 1 

A complete carrier was manufactured by thorouqhly 

30 mixin9 900 CJ of powdered a-alnmina (pi:.imary particle diameter 

1.5 µm and seconclary particle diameter 45 fUB.}, 250 g of 20t 

silica sol, 250 q of 20% alumina sol, 10 q of silver oxide 

iliili1nr 
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(made by Wako Junyaku co., Ltd.), 50 CJ of hydro.xyethyl 

cellulose, 50 g of oarboxym.~thyl cellulose, 50 g of corn 

starch, and 100 g of ANZUBURID with 100 9 of water added 

thereto, extrusion molding the resultant mixture, cuttinq 

5 ~he extruded mixture into pellets ( 10 mm in diameter and 
IO llUll in length), dryinq the pellets, and calcining the dried 

pellets at 1soo0c for 2 hours. 

A catalyst (A} for the production of ethylene oxide wa.s 

obtained by impreqnatinq 300 q of the complete carrier (Lo 

10 rri/g in BET specific surface area, 34 % in water absorption 

ratio. and 0.9 fJUt in average pore diam$ter) with a compl.ex 

solution composed of 57.3 g of silver.oxalate, 38.6 ml of 

•onoethanol amine, 41.4 ml of water, and 0.18 q of cesium 

nitrate, heat-treating the imp.regnated carrier, drying the 

15 hot carrier at 120"'C for I hour, and heat-treating the dried 

carrier in a stream of air at 300°C for 0.25 hour. 

Example 2 

A complete carrier and subsequently a catalyst (B) for 

the production of ethylene oxide were obtained by following 

20 the procedure of Example l while changing the amount of silver 

oxide to be used from 10 q to 30 g. 

Example 3 

A complete carrier and subsequently a catalyst (C) for 

the production of ethylene oxide were obtained by followinq 

25 the procedure of Example 1 while changing the amount of silver 
oxide to be used from 10 q to 50 g. 

Example 4 

A colllplete carrier an.d subsequently a catalyst (D) for 

the production of ethylene oxide were obtained by follo"1inq 

30 the procedure of Example 1 while us in9 20 g of silver powder 

(produced by wako Junyaku Co., Ltd.) instead of 10 CJ of silver 

oxide. 

iii1iiii1T 
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Example 5 

A completa carrier and subsequently a catalyst {E) for 

the production of ethylene oxide were obtained by following 
the procedure of EklWlple 1 while using 20 g of silver acetate 

5 (produced by Wako Junyak:u co. / Ltd.) instead of 10 q of silver 

oxide. 

Example 6 
A complete carrier and subsequently a catalyst (P) for 

the production of ethylene oxide were obtained by following 

10 the procedure of Example 1 while usin9 20 q of silver chloride 
(produced by wako Junyaka co., Ltd.) instead of 10 ~of silver 

oxide. 
Exainple 7 

A com.plete carrier and subsequently a catalyst (G) for 

lS the production of etny1ene oxide were ·obtained by following 

the procedure of Example l while using 20 g of silver nitrate 

(produced by Wako Junyaku co., Ltd.) instead of 10 9 of silver 

oxide. 

Example 8 
20 A complete carrier and subsequently a catalyst {H) for 

the production of ethylene oxide were obtained by following 

the procedure of E~ple 1 while using 2 o q of upper oxide 

( 99 .5\ produced by Wako Junyaku Co., Ltd.) instead of 10 q 

of silver oxide. 

25 Example 9 

A complete carrier and subsequently a catalyst { r) for 

the production of ethylene oxide were obtained by following 

the procedure of Exuple 1 using 100 g of oalloidal qold (Au 

content 20i) instead of 10 q of silver oxide. 
30 2.xample 1 O 

A complete carriar and subsequently a catalyst (J) for 

the prOd.uction of ethylene oxide were obtained by followin9 

· This Sheet Has Been Replaced 
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the procedure of Example 1 while using 20 g of 2ino oxide 
(produced by Waka Junyaku co. , Ltd.) .instead of 10 9' of si1ver 

oxide. 
Example 11 

5 A complete carrier and subsequently a catalyst (K) for 

the production of ethylene oxide were obtained by following 

the procedure of Example 1 while using 20 q of powdered zinc 

(produced by Waka Junyaku Co. r Lt:d.) instead of 10 9' of silver 

oxide. 

10 Example 12 

A complete carrier and subsequently a. catalyst (L) for 

the production of ethylene oxide were obtained by following 

the procedure of Example 1 while using 20 q ot zinc chloride 

(produced by Wako Junyaku Co. , Ltd .. ) instead of 10 9 of silver 

15 oxide. 

Example 13 

A complete carrier and subsequently a catalyst (M) for 

the production of ethylene oxide were obtained by following 

the procedure of Example 1 while usinq 20 9 of zinc nitrate 

20 (produced by Wako Junyaku co., Ltd.) instead of to '1 of silver 

oxide. 

Example 14 

A complete carrier and subsequently a catalyst (N) for 

the production of ethylene oxide were obtained by following 

25 the procedure of Example 1 while usin9 20 9 of zinc sulfate 

(produced by Wako Junyaku co., Ltd.) instead of 10 q of silver 

oxide. 

Control 1 
A complete carrier and subsequently a catalyst ( o) for 

30 the production of ethylene oxide were obtained by following 

the procedure of Example 1 while omittinq the use of silver 

oxide. 

This Sheet Has Been Replaced 
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Example 15 
The catalyst~ (A) - (O) were each crushed and classified 

into 600- to 850-iaesh grains. A portion, 1.2 g, of the grains 

were packed in a reaction tube ot stainless steel, 31t\l\1 in 
5 inside diameter 600 Dim 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: 230°C 

Space velocity (SV): ssoo hr-1 

Reaction pressures 20 kq/cni2 G 

Ethylene feed gas: 21% o! 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. 
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Example l 

Exam1>le 2 

Examnle 3 

Example 4 

Example 5 

Exainnle 6 

Exanipl.e 7 

Examnle 8 

Examole 9 

Examole 10 

EJtamole 11 

Exaiaple 12 

Ekample 13 

EXaD1Ple 14 

control 1 

15 

Ta.ble 1 

catalyst se1ectivity Reaction 

('6) temperature 

l°Cl 

A 81.2 235 

B 81.4 236 

c 81.3 236 

0 81 .. 1 236 

E 61.3 236 

F 81.0 235 

G 81.4 237 

H 80.8 231 -
I 80.6 231 

J 81..0 238 

K 81.6 235 

L 81.4 236 

M 81.0 236 

N 80.9 237 
0 eo.2 239 
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WBA~ IS CLAIMED IS: 

1 • A silver catalyst for the produotion of e1:bylene 

oxide which is formed by depositing silver on a carrier u&in<J 

a-alumina as " main component thereof which comprises si.11oa 
S and a metal or a compound of at least one element selected 

from the class consisting of the elements of the groups lb 

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 weiqht of eomplete carrier. 

3. A catalytst according to claim 1, wherein the content 

of said metal or compound (as oxide) of said element is in 

the ran<Je of o .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 % by weiqht based on the wei9ht of compete catalyst. 

20 6. A catalyst according to claim S, wherein an alkali 

metal is deposited in an amount in the range of 0.01 - 100 
µmol/m2 of the surface area of said catalyst. 

7. A catalyst accordinq to any of claims 1 .. 6, wherein 

said carrier possesses a BET specific surface area in the 

25 ran9~ of 0.03 - 10 m2/9, a water absorption ratio in the range 

of 10 - 70%, and an averaqe particle diameter in the range 

of 0.1 - 5 µm. 

8. A method for the produation of a catalyst for the 

manufacture of ethylene oxide, which comprises mixing at 

30 least a-alumina., a silicon compound, an orqanic 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 

I IDilll llllll lllll ttltl ll lllt 
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elements, then calcining the resultant :mixture at a 

tE!IDperature in the range of 1, 000° - 1, 900°C thereby preparing 

a carrier, and $ubeequantly depositing at least silver on 

said carrier. 
S 9. A method according to claim 8, wherein said a-

alumina is a 9ranular substance whose primary particles 

possess a particle diameter in the range of o. 01 - 100 µm. 
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 lea:Jt one element selected from the class 

consisting of the elements of the qroups Ib and IIb in the 

periodic table of the elements is in the ranqe of 0.001 -

15 \ by weiqht. 

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 ranqe of 1 - 30 % by weiqht based on 
the weight ot complete catalyst. 

20 12. A method according to claim 11, wherein an alkali 

metal is deposited in an amount in the ranqe of 0.01 - 100 
µmol/m2 of the surface area ot said catalyst. 

13. A method according to any of claims 8 - 12, wherein 

the calcininq temperature is in the ranqe of 1,400° - l 1 700°C. 

25 14. A method for the production of ethylene oxide, 

which comprises subjectin9 ethylene to vapor phase oxidation 

with a molecular oxyqen-containinq qas in the presence of 

a catalyst aet forth in any of claitns l - 7. 
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