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What is Claimed is: 

1.  A catalyst composite comprising: 

a support comprising silica and about 1 to about 3 wt-% alumin 	herein the 

support has a surface area of about 175 to about 300 m2/g; 

5 an eggshell layer on the support comprising Pd and Au. 

2.  The method of claim 1, wherein the catalyst composition comprise < about 2 	-% 

alumina. 

3.  The method of claim 1 or 2, wherein the eggshell layer fort. I comprises potassium 

acetate in an amount of about 25 to about 60 g per liter o catalyst composition. 

10 4.  A method of making a catalyst composite, the metho 	omprising: 

providing a support comprising silica an. about I to about 3 wt-% alumina, . 

wherein the support has a surface area of a. 	175 to about 300 m2/g; 

depositing Pd and Au onto the sup t rt to provide a support with an eggshell 

catalyst layer; 

15 impregnating the support wi 	eggshell catalyst layer with potassium acetate; 

and 

reducing the support wi 	eggshell catalyst layer at a temperature of about 90 

°C to about 150 °C in a'aiming gas comprising hydrogen gas and nitrogen gas to 

form a catalyst compo;'•" e. 

20 5.  The method of claim 4 	herein the hydrogen gas and nitrogen gas are present in a ratio 

range from about 5 	about 1 to about 1 to about 5. 

6.  The method of c 	m 4 or 5, wherein depositing Pd and Au onto the support to provide 

a support w tl 	ggshell catalyst layer comprises impregnating the support with a 

solution c 	ming chloride salts of Pd and Au and subsequently contacting the support 

25 with a . .. is solution. 

7.  The 	ethod of any of claims 4-6, wherein impregnating the support with eggshell 

c 	yst layer with potassium acetate comprises impregnating the support with a 

olution containing potassium acetate and drying said support. 

A method of making a catalyst composite, the method comprising: 

30 providing a support comprising silica and about 1 to about 3 wt-% alumina, 

wherein the support has a surface area of about 175 to about 300 m2/g; 
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depositing Pd and Au onto the support to form a support with eggshell ca, 1 yst 

layer; 

reducing the support with eggshell catalyst layer at a temperature o 	bout 200 

to about 500 °C in a reducing gas comprising about 20% to about 11 , ' o hydrogen 

5 gas for about 1 to about 4 hours; 

and impregnating the support with eggshell catalyst la 	r with potassium 

acetate. 

9.  The method of claim 8, wherein the reducing gas further comp ses nitrogen gas or 

ethylene. 

10 10.  The method of claim 8 or 9, wherein the nitrogen and by; ogen gases are present in a 

ratio from about 5 to 1 to less than pure hydrogen. 

11.  The method of any of claims 8-10, wherein deposi, 	g Pd and Au onto the support to 

form a catalyst layer on the support comprises 	egnating the support with a solution 

containing chloride salts of Pd and Au and s 	sequently contacting the support with a 

15 basic solution. 

12.  The method of any of claims 1-11, wh 	m impregnating the support with eggshell 

catalyst layer with potassium aceta 	comprises impregnating the support with a 

solution containing potassium a;"ate   and drying said support under vacuum. 

13.  The method of any of claims 	12, wherein the gold is present in an amount of about 

20 0.9 to about 5 g per liter o 	atalyst composition and palladium is present in an amount 

of about 3 to about 10 	er liter of catalyst composition. 

14.  The method of any o 	laims 1-13, wherein the support has a surface area of about 200 

to about 250 m2/ 

15.  A method of p clueing vinyl acetate monomer, the method comprising 

25 contacting 	gas comprising ethylene, acetic acid and oxygen with the catalyst 

composi 	of any of claims 1-14. 

30 
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Claims: 

1. A catalyst composite comprising: 

5 

a spherical support material comprising silica and about 1 to about 3 wt-% alumina, 

wherein the spherical support material has a surface area of about 175 to 

about 300 m2/g, and a diameter of about 3 mm to about 7 mm; and a deposit 

of Pd and Au onto the spherical support material; 

wherein the catalyst composite comprises 

an inner region; and 

10 an outer region; 

wherein: 

the outer region has a depth of less than about 500 gm from the surface of 

the catalyst composite; 

the outer region comprising the Pd and Au; and 

15 the inner region being substantially free of the Pd and Au. 

2. The catalyst composite of claim 1, wherein the catalyst composite comprises about 2 wt- 

% alumina. 

3. The catalyst composite of claim 1 or 2, further comprising potassium acetate in an 

amount of about 25 to about 60 g per liter of catalyst composite. 

20 4. A method of making a catalyst composite, the method comprising: 

providing a spherical support material comprising silica and about 1 to about 3 wt- 

% alumina, wherein the spherical support material has a surface area of 

about 175 to about 300 m2/g, and a diameter of about 3 mm to about 7 mm; 

depositing Pd and Au onto the spherical support material to provide a catalyst 

25 composite precursor comprising 

an inner region; and 

an outer region; 

wherein: 

the outer region has a depth of less than about 500 gm from 

30 the surface of the spherical support material; 

the outer region comprising the Pd and Au; and 

the inner region being substantially free of the Pd and Au; 
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impregnating the catalyst composite precursor with potassium acetate to form an 

impregnated catalyst composite precursor; and 

reducing the impregnated catalyst composite precursor at a temperature of about 90 

°C to about 150 °C in a forming gas comprising hydrogen gas and nitrogen 

5 gas to form the catalyst composite. 

5. The method of claim 4, wherein the hydrogen gas and nitrogen gas are present in a ratio 

range from about 5 to about 1 to about 1 to about 5. 

6. The method of claim 4 or 5, wherein the depositing comprises impregnating the 

spherical support material with a solution containing chloride salts of Pd and Au and 

10 	subsequently contacting the spherical support material with a basic solution. 

7. The method of any of claims 4-6, wherein the impregnating comprises impregnating the 

catalyst composite precursor with a solution containing potassium acetate and 

drying the impregnated catalyst composite precursor. 

8. A method of making a catalyst composite, the method comprising: 

15 	providing a spherical support material comprising silica and about 1 to about 3 wt-

% alumina, wherein the spherical support material has a surface area of 

about 175 to about 300 m2/g, and a diameter of about 3 mm to about 7 nun; 

depositing Pd and Au onto the support material to form a catalyst composite 

precursor comprising: 

20 an inner region; and 

an outer region; 

wherein: 

the outer region having a depth from the surface to about 500 

ptm of the catalyst composite precursor; 

25 

reducing 

the outer region comprising the Pd and Au; and 

the inner region being substantially free of the Pd and Au; 

the catalyst composite precursor at a temperature of about 200 to about 

500 °C in a reducing gas comprising about 20% to about 100% hydrogen 

gas for about 1 to about 4 hours to form a reduced catalyst composite 

30 precursor; 
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and impregnating the reduced catalyst composite precursor with potassium acetate 

to form the catalyst composite. 

9. The method of claim 8, wherein the reducing gas further comprises nitrogen gas or 

ethylene. 

5 	10. The method of claim 9, wherein the nitrogen and hydrogen gases are present in a ratio 

from about 5 to 1 to less than pure hydrogen. 

11. The method of any of claims 8-10, wherein the depositing comprises impregnating the 

support material with a solution containing chloride salts of Pd and Au and 

subsequently contacting the support material with a basic solution. 

10 	12. The method of any of claims 8-11, wherein the impregnating comprises impregnating 

the support with a solution containing potassium acetate and drying the catalyst 

composite under vacuum. 

13.  The method of any of claims 4-12, wherein the gold is present in an amount of about 

0.9 to about 5 g per liter of catalyst composite and palladium is present in an amount 

15 of about 3 to about 10 g per liter of catalyst composite. 

14.  The method of any of claims 4-13, wherein the spherical support material has a surface 

area of about 200 to about 250 m2/g. 

15.  A method of producing vinyl acetate monomer, the method comprising 

contacting a gas comprising ethylene, acetic acid and oxygen with the catalyst 

20 composite of claim 1. 


