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WHAT IS CLAIMED IS: 

1.  A catalyst comprising: 

a support comprising: 

an external surface; 

about 60 wt% to about 99 wt% silica; and 

about 1.0 wt% to about 5.0 wt% alumina; 

a catalytic layer disposed within the support adjacent to the external surface, where the 

catalytic layer further comprises Pd, Au, and potassium acetate (KOAc); and 

wherein the catalytic layer has an average thickness from about 100 µm to about 

200 µm; 

a Brunauer-Emmett-Teller surface area of about 130 m
2
/g to about 300 m

2
/g; and 

a geometric surface area per packed bed volume from about 550 m
2
/m

3
 to about 

1500 m
2
/m

3
; 

wherein  

(a)   the KOAc is from about 60 kg/m
3
 to about 150 kg/m

3
 of the catalyst; or 

(b)  the catalytic layer has an average thickness from about 50 µm to about 150 

µm, or 

(c)  the KOAc is from about 60 kg/m
3
 to about 150 kg/m

3
 of the catalyst and the 

catalytic layer has an average thickness from about 50 µm to about 150 

µm. 

2.  The catalyst of claim 1, wherein the KOAc is from about 65 kg/m
3
 to about 100 kg/m

3
 of the 

catalyst.  

3.  The catalyst of claim 1, wherein the alumina is present in the catalyst from about 1.0 wt% to 

about 3.0 wt%, Pd is present in the catalyst is from about 3 g/L to about 15 g/L, and the 

Au is present in the catalyst is from about 0.9 g/L to about 7.0 g/L.  

4.  The catalyst of claim 1, wherein the mass ratio of Pd to Au is from about 3.5:1 to about 2.0:1. 
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5.  The catalyst of claim 1, wherein the Brunauer-Emmett-Teller surface area of the catalyst is 

from about 200 m
2
/g to about 250 m

2
/g. 

6.  The catalyst of claim 1, wherein the geometric surface area per packed bed volume of the 

catalyst is from about 800 m
2
/m

3
 to about 1300 m

2
/m

3
. 

7.  The catalyst of claim 1, wherein with the exception of the catalytic layer, the support is 

substantially free of Pd, Au, and KOAc.  

8.  The catalyst of claim 1, wherein the KOAc is from about 65 kg/m
3
 to about 100 kg/m

3
 of the 

catalyst and the catalytic layer has an average thickness from about 50 µm to about 150 

µm.  

9.  The catalyst of claim 8, wherein the catalyst is of a shape selected from cylindrical, spherical, 

tubular, polylobular, ring, star, saddle, fluted, or ridged. 

10.  The catalyst of claim 1, wherein 

the KOAc is from about 65 kg/m
3
 to about 100 kg/m

3
 of the catalyst; 

the catalytic layer has an average thickness from about 50 µm to about 150 µm; 

and 

the geometric surface area per packed bed volume of the catalyst is from about 

600 m
2
/m

3
 to about 1500 m

2
/m

3
. 

11.  A method of making the catalyst of claim 1, the method comprising permeating a support 

material comprising an external surface with Pd and Au to provide a metal-containing 

layer disposed within the support material adjacent to the external surface; wherein  

the support material comprises: 

about 60 wt% to about 99 wt% silica; and 

about 1.0 wt% to about 5.0 wt% alumina; 

the metal-containing layer further comprises Pd and Au. 

12.  The method of claim 11, wherein permeating the support material comprises contacting the 

support material with a salt solution comprising a salt of Pd, a salt of Au, or a mixture 

thereof. 
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13.  The method of claim 12, wherein subsequent to contacting with the salt solution, permeating 

the support material comprises contacting the support material with a basic solution. 

14.  The method of claim 11, further comprising exposing the metal-containing layer to a 

reducing agent.  

15.  The method of claim 14, wherein the exposing step occurs at a temperature from about 15 

°C to about 500 °C. 

16.  The method of claim 11, wherein the method further comprises impregnating the metal-

containing layer with KOAc. 

17.  A process comprising contacting a reactant gas with the catalyst of claim 1 to produce vinyl 

acetate monomer; wherein the reactant gas comprises ethylene, acetic acid, and O2. 
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