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Description 

Surface impregnated catalyst, process for the production 

thereof, and use thereof fc>r the preparation· of vi~yl 

acetate 

5 It is known that vinyl acetate. can be prepared in the gas 

phase from ethylene, acetic acid and oxygen; the sup­
ported catalysts used for this synthesis comprise 
palladiuin and an. alkali element, preferably potassium. 
Further additives used are cadmium, gold or barium. 

10 rn the Pd/K/Au catalysts both noble metals are generally 

applied in the fo:cm of an impregnated layer on the 
support; they are produced by impregnation and subsequent 

precipitation of the metal salts by means of alkaline 
compounds. (US-A 4 048 096, US-A 3 775 342). 

15 rn Pd/K/Ba catalysts the metal salts are applied by 

impregnation, spraying on, vapor deposition, dipping or 
precipitation (EP-A-0 519 436). The same methods are 

known for Pd/K/Cd _catalysts {US-A 4 902 823; 
US-A 3 393 199, US-A 4 668 819). Furthermore, the produc-

20 tion of a Pd/K/Au or Pd/X/Cd surface impregnated catalyst 
is known, with a specific support materia1 being washed 
with an acid pri.or to impregnation and being treated with 
a base after imPregnation (EP-A-0 519 435) • 

The German Patent Application P 42 11 780.l describes the 
25 production of Pd/K/Au, Pd/K/Ba or Pd/K/Cd catalysts bu:i1 t 

up in the form of an outer layer by atomizing a so1ution 
of corresponding metal salts by means of ultrasound and 
then, in a limited amount and over a limited time, 
app1ying this to the support particles and commencing 

30 the drying thereof in such a way that the cata1ytica11y 
active metal sa1ts cannot penetrate into the core of the 
support particles, but only into an outer part having a 

•1 ·~ • 

greater or leaser thickness,·the impregnated 1ayer. 

'!o,•,·.: ~··· 



- 2 -

It has now been found that surface impregn,ated cata1ysts 

comprising the specified elements are obtained much more 

simply by impregnating the support particles, while 

mixing inti:mate1y, with a viscous soluti.on of .correspond-

s ing metal. salts, instead of appl.ying a solution after 

atomization into very fine droplets by means of 

ultrasound. 

The invention provides a process for producing a surf ace 

impregnated catalyst comprising palladium, potassium. and 

10 cadmium on porous support particles, which comprises 

impregnating the support particles, while mixing inti­

mately, once or a plurality of times with at least one 

solution 0£ at least one salt of each of the three 

elements and drying the support particles immediately 

15 after each impregnation, w~th the dynalllic viscosity of 

the solution being at least 0.003 Pa•s and the solution 

volume in each impregnation being frOm. 5 to 80% of the 

pore volume of the support particles. 

The invention also provides a · surface impregnated 

20 cata1yst produced in this manner, and also for the use 

thereof for preparing vinyl ac~tate from ethylene, acetic 

acid and oxygen in the. gas phase. 

Preferably the solution volume in each impregnation is 

·from 15 to 60%, in particular. from 25 to 40%, of the pore 

25 volume of the support particles to be impregnated with 

Pd, K and Cd salts. 

The invention further provides a process for producing a 

surface impregnated catalyst canprising palladium, 

potassium and barium on porous support particles, which 

30 comprises impregnating the support particles, while 

mixing intimately, once or a plurality of times with·at 

1east one solution of at least one salt of each of the 

three e1ements and drying the support particles i:mmedi­

ate1y after each impregnation, with the· dyn.amj.c viscosity. 

35 o:f· the solution being at least 0.003 Pa·a and the 
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so1ution volume in each impregnation being from s to 80% 

of the pore volume of the support particles. 

The invention also provides a surface impregnated 

catalyst produced in this xnanner, and also for the use 

5 thereof fol: preparing vinyl acetate f:;rom ethylene, acetic 

acid and oxygen. in the gas phase. 

Preferably the solution volume in each inlpregnation is 

fr01a 15 to 50%, in particular from 25 to 40%, of the pore 

volmQe of the support particles to be impregnated with 

10 Pd, K and Ba salts. 

The invention further provides a process for producing a 

surface impregnated catalyst comprising palladium, 

potassium and gold on porous support particles, which 

comprises impregnating the support particles, while 

15 mixing intimately, once or a plurality o~ times with at 
least one solution of at least one salt of each of the 

three elements and drying the support partic1es immedi­
ate1y after each impregnation, with the dynamic viscosity 

of the solution being at least 0.003 Pa•s and the 

20 solution vo1unt.e in each impregnation being fr()Jlt 5 to 80% 

Qf the pore vo1Ullle of the support particles. 

The invention also provides a surface impregnated 

catalyst produced in this manner, and a1so for the use 
thereof for preparing vinyl acetate froD\ ethylene, acetic 

25 acid and oxygen in the gas phase. 

Preferably the solution volume in each j_mpregnation is 

from-15 to 50,, in particular from 25 to 40%, of the pore 
volume of the support particles to be impregnated with 

Pd, K and ~u salts. 

30 Supports used are inert materials such as silicon diox­

ide, aluminum old.de or mixtures of these oxi.des in ~e 

for.Ill of spheres, pellets, rings, star's or other shaped 

bodies; the diameter, or the length and thickness, of the 
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support particles is generally from 3 to 9 mm. 

The surface area of the supP.orts is, measured by the BET 

method, generally from 50 to 250 m2 /g; the pore volume is 

general1y from 0.4 to 1.2 ~l/g. 

5 The Jl\etal contenta of the finished catalysts are as 

fol1ows: 

The palladium content of the Pd/K/Cd and the Pd/K/Ba· 

catalysts is generally from 0. 6 to 3. 5% by weight, 

preferably from 0. 8 to 3. o~.- by weight, in particu1ar from 

10 1. 0 to 2. 5% by weight. The palladium content of the 

Pd/lt/Au datalysts is generally from 0. 5 to 2. 0% by 

weight, 'preferably from 0. 6 to 1. 5% by weight . 
• 

The potaasium content of. all three types of catalyst is 

generally from 0.5 to 4.0% by weight, preferabl.y from 1.5 

15 to 3.0% by weight. 

The cadmium content of the Pd/K/Cd catalysts is generally 

from. 0.1 ta 2.5% by weight, preferably from 0.4 to 2.0% 

by weight. 

The barium content of the Pd/K/'Ba catalysts is generaliy 

20 from 0.1 to 2.0% by weight, preferably from 0.2 to 1.0% 

by weight. 

The gold content of the Pd/K/Au catalysts is generally 

.froDl 0.2 to 1.0% by weight, preferably ·f:t"om 0.3 to 0.8% 

by weight. 

25 Sui table sa1 ts are all salts of palladium, cadmium, 

barium, gold and potassi:um which are solubl.e and contain 

no constituents, e.g. sulfur, which poison the catalyst; 

preference iB given to the acetates and the chlorides. 

H:0wever,, in the case of chlorides, it must be ensured 

30 that the ch1or1de ions are removed before the catalyst is 

used. This is achieved by washing the doped support, for 

example with water, after palladium and i£ present, gold 

have been converted into an insol.ub1e form. for instance 

by reduction and/or precipitation with: hyd~oxides. • 
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Suitable ~olvents ~re all compounds in which the selected 

salts are soluble and which after impregnation can easily 

be remove~ again by drying. Suitable sol.vents for the 

acetates are, in particular, unsubstituted carboxylic 

5 acids having from 2 to 10 carbon atoms,. such as acetic 

acid,. propionic acid,. n- and i'so-butyric acid and . the 

various valeric acids. owing to its physicai properties 

and also for econOJllic reasons, acetic acid is the pre­

ferred carboxylic acid. For the chlorides,. water is 

10 pa.rticular1y suitable. The additional use of a further 

solvent is advantageous if the salts are.not sufficiently 

soluble in acetic acid or in water. Suitable additional. 

solvents are those which are inert and miscible with 

acetic acid or water. Additives for acetic ac;l.d which may 

15 be mentioned are ketones such as acetone and acetyl­

acetone, furthermore ethers such as tetrah.ydrofuran or 

·dioxane, or else hydrocarbons such as benzene. 

At least one sa1t of each of the three elements to be 

applied to the support particles (Pd/K/Cd, Pd/K/Ba, 

20 Pd/K/Au) has to be applied. A plurality of salts of one 

element can be applied, but in general exactly one salt 

· of each of the thre.e elements is applied. 

The three elements to be applied in each case can be 

individually applied in the form of salt solutions, or 

25 otherwise in any combinations. Use is preferabl.y made of 

a single solution which contains al1 three elements to be 

applied in the form of salts. Particular preference is 

given to the u11e of a single solution which· contains 

exactl.y one salt of each of the three elements to be 

30 app:J,.ied. 

If general reference is made hereinafter to 11 the solution 

of the salts• the same applies analogously to the case in 

which use is JDade in order of a plurality of so1utions 

which each contain only part of the tota1 salts to be 

35 applied, with the i.ndi vidual parts adding up to the total 

amount of .the sa1ts which are to be applied to the support. 
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The solution of the salts is applie~ to the support 

particles by iJnpregnating these once or a plurality of 

times with this solution, with the total volwne of the 

solution being used al1 at once or divided into two or 

5 more sub-volumes. Subsequent 'to impregnation. the support 

particles are immediately dried; in the case of iJnpreg­

nating in order with a· plurality of sub-volumes, the 

support particles are immediately dried after each 

impregnation .. 

10 The ''immediate" drying here means that the drying of the 

iznpregnated particles has to be commenced promptly. It is 
here generally sufficient for the.drying of the particles 

to be cOJOmenced at the latest after 1/2 hour after the 

completion of an impregnation. 

15 The dynamic viscosity of the solution is at least 

0.003 Pa·s; the upper limit is determined by the solubil­

ity of the sa1ts used in the aelected solvent. Preferably 

the dynamic viscoaity is from 0.005 to 0.009 Pa·s, in 

particular from 0.006 to 0.008 Pa·s. 

20 During impregnation, the support particles ·must be 

intimately mixed, for example in a rotating or agitated 

flask or a ~ixing d+um, to ensure a uniform impregnated 

layer thickness in all support particles. The rotation 

rate or intensity of agitation has to, on the one hand .. 

25 be. high enough to ensure good mixing, but on the other 

hand must not be so.high that the support materia1 is 

significantly abraded. 

A suitable method of determining the desired distribution 

·of the impregnated layer thicknesses comprises cutting 

3 O open a representative nwnber of support particl.es and 

measuring the impregnated layer thicknesses under a 

microscope. Here, preferably less than. 5% of the par­

ticles '3hould have an :impregnated layer thickness which . 
deviates by more than 15% from the average. 
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The solution of the salts should be at a temperature 
which is high enough to prevent precipitation of the 
salts du:t"ing application to the support. However, the 
temperature shou1d genera11y-not be significantiy above 

5 7o•c to prev-ent excessive evaporation of the so1vent. 

During the drying of the support impregnated with the 

solution of the active catalyst components, it is 
advisable to match the temperature to the type of metal 
salts used. In the case of the acetates, which are 

10 frequently used for the production of Pd/K/Cd or Pd/K/Ba 
cata1ysts, drying is preferably carried out at reduced 
pressure. The temperature should her_e generally be from 
50 to 80°C, preferably from 50 to 70°C. Furthermore, it 
i;s generally advisable to carry out the drying in an 

15 inert gas stream, for example in a nitrogen or carbon 

dioxide stream. rn the case of· the Pd/K/Au cata1ysts, 

which are ~enerally impregnated with the corresponding 
chlorides, the drying can, in contrast, be carried out in 
a hot air stream at from 100 to 150°C. The residual 

20 solvent content after drying should preferab1y be 1ess 
than 6% by weight for a11 three types of cata1yst. 

If a reduction of the palladium salt and. if applicable, 
of the go1d salt is carried out, which is sometiDles 
useful, this can be carried out using a gaseous reducing 

25 agent. The reduction temperature is generally between 40 
and 260°C, preferably between 70 and 200°C. In general ·it 
is advantageous to carry out the reduction using ·a 
reducing agent diluted with inert gas, which contains 
from 0.01 to 50% by volume, preferably fr0m 0.5 to 20% by 

3 O ·volume of reducing agent. The inert gas us·ed can be, for . . 
example, nitrogen.. carbon dioxide, or a :noble gas. 
Suitable ~educing_ agents are, for examp1e, hydrogen, 
methanol, formaldehyde, ethylene;. propylene, isobutylene, 
butylene or other olefins. The amount of the reducing 

· 35 agent depends on the amount of palladium and, if applic­
able, on the amount of gold; the reduction equivalent 
should be at 1east 1 to 1.5 times the· oxidation 
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equivalent, but larger amounts of reducing agents do no 

harm •. Such a reduction is carried out subsequent to 

drying. 

The preparation of vinyl acetate is generally carried out 

5 by passing acetic acid, ethylene and oxygen or oxygen­

containing gases over the finished catalyst at tempera­
tures of from. 100 to 220°C, preferabl.y from ;12·0 to 200°c, 
and at pressures of from 1 to 25 bar, preferably from 1 

to 20 bar, with unreacted components being able to be 

10 recirculated. The oxygen concentration is advantage·ously 

kept below·l0% by volume (based on the gas mixture free 

of acetic acid). However, dilution with inert gases such 

as nitrogen or carbon' dioxide is sometimes also advan­

tageous. Carbon dioxide is particularly suitable for the 

15 dil,.ution, since it is formed in small amounts during the 

reaction. 

The catalysts of the invention make ~t possible for the 
process to be carried out m0re selectively than when 

using catalysts in which the support particles are 

20 impregnated right into the core (•impregnated through"), 
or make possibie an expansion of capacity. To achieve 

expansion of capacity, it is possible to keep. the reac­

tion c.onditions (e.g. pressure, tel!lperature, throughput, 

oxygen ·concentration) unchanged .in comparison with the 

25 kn.own catalysts, and to prepare more vinyl acetate·per 

reactor volume and time. This makes the workup of the 

crude vinyl acetate obtained easier, since the viny1 

acetate content in the exit gas from the reactor is 

higher, which leads further to a saving of energy in the 

30 ~e>rkup section. A suitable workup is described, for 
exam.pie, in US-A 5 066 365. 

:rf, in contrast, the plant capacity is kept constant, the 
reaction temperatu,re can be lowered and thereby the 
reaction can be carried out more se1ective1y at the same 

35 total output. which saves starting materia1. Here the 

amount of carbon dioxide, which is fol=Jlled as byproduct 
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and therefore has to be removed, and the loss of · 

entrained ethy1ene associated with this removal are also 

smaller. In addition. this mode of operation prolongs the 

operating life of the catalyst.· 

5 The following examples illustrate the invention. 

The catalyst support used was Si02 in the form of pellets 

having a diameter and a length of 6 mm in each case.· The 

pellets were pressed from 0Aerosil powder with the aid of 

magnesitim stearate as binder in accordance with 

10 DE-A 3 912 504. "rhe surface area of the support was 

120 m2/g, its pore volume was 0.784 ml/g and its bulk 

density was 500 g/l. The pore volume of 1 l of support 

was 392 m1. 

Comparative Example la 

15 1 1 of silica support was impregnated at 60°C with a 

solution of · 24. 3 g of palladium acetate, 21. 3 g of 

20 

cadmium acetate and 2 3 • a g of potassium acetate in 392 ml 

of glacial acetic acid {solution volume = 100% of the 

pore volume of the support). The material was 

subsequently dried in a drying cabinet at 200 mbar under 

nitrogen to a residual acetic acid content of 6% by 

weight; the drying temperature was 65°C. The finished 

catalyst contained 2.3% by weight of Pd, 1.8% by weight 

of Cd and 1.9% by.weight of.K. 

25 A reaction tube having an internal diameter of 8 Jll1ll and 

a length ·of 1. 5 m was charged with 50 ml of this cata-. 

1yst. The gas to be reacted was then p~ssed over the 

catalyst at a 'pres~ure of 8 bar (reactor inlet) and a 

catalyst temperature of 150°C. This gas comprised 27% by 

30 volume of ethylene,. 55% by volume of nitrogen,. 12% by 

volume of acetic acid and 6% by volume of oxygen •. The 

results are shown in the table. 

Comparative Example lb 

25.3 g of palladium. acetate, 25 g of cadmiUJll acetate and 
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25.3 g of potassium acetate were dissolved at 65°C in 

137 .2· ml of acetic acid (solution volume = 3Si of the 

pore volume) and the highly viscous solution was placed 

in a reservoir preheated to 65°C. 1 1 of catalyst support 

5 was l.ikewise heated to 65°C in a mixing drum able to be 

temperature controlled· and were mixed at a rotation rate 

of 150 rpm. The impregnation solution was applied to the 

catalyst support by means of an ultrasound atomizer 

(100 kHz) over a period of on~ hour. 

10 The material was subsequently dried as in Comparative 

Example la. The finished catalyst contained 2.3%. by 

weight of Pd, 1.8% by weight of Cd and 1.9% by weight 

of K. The impregnated layer thickness was O.B mm. 

The catalyst was tested as in Comparative Example la and 

15 the results are shown in the table. 

Comparative Example 2a 

The catalyst was produced as in Comparative Examp1e 1a, 

except that now 4. 0 g of barium acetate wer·e applied in 

place of cadmium acetate. The finished catalyst contained 

20 2.3% by weight of Pd, 0.4% by weight.of Ba and 1.9% by 

weight of IC. 

The catalyst was tested as in Comparative Ex.ample la and 

the results are shown in the table. 

Comparative Example 2b . 

25 The catalyst was produced as in Comparative Example 1b, 

except that now 4.3 g of barium acetate were applied in 

place of· cadmium aceta.te. The finished catalyst contained 

2.3% by weight of Pd, 0.4% by weight of Ba and 1.9% by 

weight of IC~ the impregnated layer thickness was 0.8 mm. 

30 .The catalyst was tested as.in Comparative Examp1e 1a and 

the resu1ts are shown in the table. 
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Comparative Example 3a 

1- 1 of silica support was, in accordance with 
EP-A-0 519 435, washed with 10% strength hydrochloric. 
acid and then with water to remove the binder interfering 

5 with the formation of the impregnated 1ayer and dried. 
The support was subsequently impregnated with a solution 
of 13.8 g of sodiwa chloropalladate and 4.0 g of tetra­
chloroauric acid in 392 ml of water. After drying with 
hot air at 150°C, 5.5 g of NaOH dissolved in 392 ml of 

10 water were .added (to produce an impregnated layer by 

precipitation of palladium and gold). The material was 
subsequently stirred for 6 hours and allowed to stand for 
16 hours at room temperature. Aft~r the support had been 
washed free of chloride with water and dried with hot air 

15 at 150°C, 35.1 g of potassium acetate in 392 ml of water 
were applied. After drying with hot air at 150°C the 
catalyst contained 1.0% by_ weight of Pd, 0.4% by weight 
of Au and 2. 8% by weight of K. The thickness of the 
impregnated layer produced by the treatment with sodium 

20 hydroxide solution was from 1.3 to 1.6 mm. The catalyst 
was tested in a Berty reactor at 152 °C. using a gas 
mixture. of 8% by volume of o2 , 37.5% by volume of C2H4 , 

1.5 • 7% by v.olume of S:OAc and 3 8. 8% by volume of N2 ; the 
results a~e shown in the table. 

25 Comparative Example 3b 

13. 8 g of sodium chloropalladate and 4. O g of tetra­
chloroauric acid were dissolved in 78 .4 ml of water 
{solution volume= 20% of the pore volume). The solution 
was applied at room temperature to 1 1 of cata1yst 

30 support by means of an ultra•ound atomizer (100 kHz) over 
a period of one hour; "the material was s·ubse~ently dried 
in a hot air stream at .150°C. To precipitate palladium. 
and gold, a solution of 5.5 g of NaOH·in 78.4 mL of water 
was then applied to the impregnated support using the 

35 ultrasound atomizer. It was then, in the same way as in 
Comparative Example 3a, washed free of chloride and 
dried. It was -subsequentiy reduced with H2 , impregnated 
with 35.1 g of potassium acetate in 392 ml of water and 
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dried using hot air at 150°C. 

The finished catalyst contained 1. 0% by weight of Pd, 

o • 4% by weight of Au and 2 • 8% by weight of K; the impreg­

nated 1ayer thickness was 0.7 ·nmt. 

5 The catalyat was tested as in Comp<l:rative Example 3a and 

the results are shown in the table. 

Example 1 

25.3 g of palladium. acetater 25 g of cadmium acetate and 

25.3 g of potassium· acetate were dissolved at 65°C in· 

l.O 130.0 ml of ·acetic acid (solution volume = 33% of the 

pore volume)° and the highly viscous solution (7 mPa·s) 

was placed in a reservoir preheated to 65°C. 1 1 of 

catalyst support was likewise heated to 65°C and placed 

in a flask. The whole of the impregnation solution was 

15 then poured over the support particles and the material 

was intimately mixed until the whole of the impregnation 

solution had been ab~o~bed. This procedure was complete 

after 3 minutes. 

The material was subsequently dried as in Comparative 

20 Example la. The finished catalyst contained 2.3% by 

weight of Pd, 1.8% by weight of Cd and 1.9% by weight 

of K. The impregnated layer thickness was 0.8 mm. 

The catalyst was tested as in Comparative Example la and 

the results are shown in the table. 

25 Example 2 

The cata1yst was produced as in Example 1, except that 

now 4. 3 g of barium acetate were used in place of cadmium 

acetate. The finished catalyst contained 2.3% by weight 

of Pd, 0.4% by weight of Ba and 1.9% by weight of K, ~he 

30 impregnated layer thickness was 0.8 mm. 

The catalyst was tested as in Comparative Example 1a Cl;l1d 
the results are shown in the table. 
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13 .8 g of sodium 
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chloropalladate and 4.0 g of 

tetrachloroauric acid were dissolved in 78.4 ml of water 

{solution volume = 20% of the pore ·volume). 1 1 of 
5 catalyst support was impregnated, as described in 

Example 1, with the solution at room temperature over a 

period of 3 minutes; the material was subsequent1y dried 

in a hot air stream. at 150°C. To precipitate palladium 

and gold, the impregnated support particles were then 

10 impregnated with a solution of 5.5 g of NaOH in 78.4 m1 

of water over a period of· 3 minutes. They were then, as 

in Comparative Example 3a, washed free of chloride and 

dried. They were subsequently reduced with B2 , impreg­

nated with 35.1 g of potassium acetate in 78.4 ml. of 

15 water and dried using hot air at 150°C. 

The finished catalyst contained 1. 0% by weight of Pd. 

0.4% by weight of Au and 2.8% by weight of IC; the impreg­

nated ·layer thickness was 0.7 mm. 

The catalyst was tested as in Comparative Example 3a and 
2 0 the results are shown in the table .. 
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Table 

Output Spec. Vinyl acetate Se lee-

[g/lh] output content tivity 
f') (t by wt.) [lf;J 

in the 

condensed reac-

tor exit gas 

Comparative 8J.3 70.7 25.7 94.3 

Example 1a 

{Pd/K/Cd ) 

comparative 915 79.6 33.0 96.3 

Example lh 

(Pd/K/Cd 0) 

Comparative 827 71.9 25.9 92.8 

Example 2a 

(Pd/K/Ba ) 

Comparative 93.7 79.7 33.1 95.7 

Example 2b 

(Pd/K/Ba O) 

Comparative 710 l.42.0 22.6 89.3 

Example la 

(Pd/K/Au #) 

Comparative 740 148.0 24.2 90.0 

Example 3b 

{Pd/K/Au 0) 

Example 1 922 80.2 33.2 95.8 

(Pd/K/Cd) 

Example 2 904 78.5 32.6 95.9 

(Pd/K/Ba) 

Example 3 731 146.2 23.9 91.]. 

(Pd/K/Au) 

0 
gram of vinyl acetate per gram of palladium per hour 

catalyst impregnated right through to the core of 

the support particles 

0 surface impregnated catalyst produced by'means of 

ultrasowid spraying 

surface impregnated catalyst in accordance with 

BP-A-0 Si9 435 (precipitation with base) .. 
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Thus, essentially the same results are achieved in the 

Examples of the invention 1 to 3 as in the Comparative 

Exam.p1es 1b, 2b and 3b in which the catalysts were 

produced by ultrasound sprayi~g. Surprisingly, it is 

5 therefore not at all necessary for the production of a 

very· high performance surface impregnated cata1yst to 

divide the impregnation solution into extremely fine 

droplets by means of the complicated use of ultrasound, 

but the impregnation of the invention is sufficient. 

10 As the Comparative Examples 1a, 2a and 3a show, the 

performance data of impregnated-through catalysts or a 

surface impregnated · catalyst in accordance with 

EP-A-0 519 435 are significantly worse. 
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C1aims 

1. A process for producing a surf~ce impregnated cata­

lyst comprising palladium., potassium. and cadmium on 

porous support particles. which comprises impregnat­

ing the support particles. while mixing intimately, 

once or a plurality of times with at least ·one 

solution of at least one salt of each of the three 

elements and drying the support particles immediate-

1.y after each impregnation. with the dyn.ami.c viscos­

ity of the solution being at least 0.003 Pa·s and 

the solution volume in each impregnation being from 

5 to 80% of the pore volume of the support 

particles. 

i. The process as claimed in claim 1, wherein the 

solution volume in each impregnation is from 15 to 

60% of the pore vol.um.e of the support particles. 

3. A process for producing a surface impregnated cata­

lyst comprising palladium., potassium and barium on 

porous support particles, which comprises impregnat­

ing the support particles, while mixing intimately, 

once or a plurality of. ti.mes with at least one 

soiution of at least one salt of each of the three 

e1ements and drying the support particles immediate­

ly after each impregnation, with the dynamic viscos­

ity of the so1ution being at least 0.003 Pa·s and 

the solution volume in each impregnation being from 

5 to 80%. of the pore volume of the support 

particles. 

4. The process as claimed in claim 3, wherein the 

solution volume in each imi;>regnation is from ·15 to 

50% of the pore volume of the support particles. 

5. A process for producing a surface impregnated cata­

lyst comprising palladium, potass~um and gold on 

porous support particles, which comprises 
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impregnating· t~e support particles, while mixing 

intimat~ly, once or· a plurality of times with at 

least one solution of at least one salt of each of 

the three elements and drying the support particles 

immediate1y after each impregnation, with the 

dynamic viscosity of the solution being at least 

0.003 Pa~s and. the solution volume in each impreg­

nation being from 5 to 80% of the pore volume of the 

support particles. 

The process as c1aimed i.n claim 5, wherein the 

solution volume in each impregnation is from 15 to 

50% of the pore volume of the support particles. 

The process as claimed in any one of claims 1 to 6, 

wherein the solution volume in each ~regnation is 

from 25 to 40% of the pore volume of the support 

particles. 

8. The process as claimed in any one of claims 1 to 7, 

wherein the dynamic viscosity of the solution is 

from 0.005 to 0.009 Pa·s. 

9. The process as claimed in any one of' claims 1 to 7, 

wherein the dynamic viscosity of the solution is 
from 0.006 to 0.008.Pa•s. 

10. Use of the surface impregnated catalyst obta·inahle 

by the. process claimed in any one of claims 1 to 9 

25 for preparing vinyl acetate in the gas phase from 

ethylene, acetic acid and oxygen ·or oxygen-contain­

ing gases. 

11. A surface impregnated catalyst comprising pa11.adium, 

potassium and cadm.iU!D on porous support partic1es, 

30 obtainable by Ullpregnating the support partic1es, 

· while mixing intimately, once or a plurality of 

times with at least one solution .of at least one 

salt of each of the three elements and drying the 
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support . particles immediately after each impreg­

nation, .with the dynamic viscosity of the solution 

being at least 0.003 Pa·s and the solution volume in 

each impregnation being from 5 to 80% of the pore 

volume of the support particles. 

12. A surface impregnated catalyst as claimed in 

claim 11, obtainable by the solution volume in each 

impregnation being from 15 to 60% of the pore volume 

of the support particles. 

10 13. A surface impregnated catalyst comprising palladium, 

15 

20 

potassium and barium on porous support particles, 

obtainable by impregnating the support particles, 

while mixing intimately, once or· a plurality _of 

times with at least one solution of at l~ast one 

salt of each of the three elements and drying the 

support particles immediately after each ilnpreg­

nation, with the dynamic viscosity of the solution 

being at least 0. 003 Pa• s and the solution volume in 

each impregnation being from 5 to 80% of the pore 

~o1ume of the support particles. 

14 •. A surface impregnated catalyst as claimed in 

al.aim 13, obtainable by the solution volume in each 

impregnation being from 15 to 50% of the pore volWl\e -

of the support particles. 

25 15.. A surface impregnated catalyst comprising palladium .. 

30 

35 

potassium and gold on porous 

obtainable by impregnating the 

whil.e mixing intimately, once 

support particles. 

support particles, 

or a plurality of 

times with at least one solu~ion of at least one 

salt of each of the three elements and drying the 

support particles immediately after each impreg­

nation, with the dynmnic viscosity of the solution 

being at least 0. 003 Pa• s ·and the solution volume in 

each impregnation being from 5 to . 80% · of the pore 

volume of the support particles. 
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16. A surface impregnated catalyst as claimed in 

claim 15, obtainable by the solution volume in each 

impregnation being from 15 to 50% of the pore volume 

of the support particles. 

5 l.7. A surface impregnated catalyst as claimed in any one 

of claims 11 to 1.6, · obt;:ainable by the solution 

volume in each impregnation being from 25 to 40% of 

the pore volume of the support particles. 

18. A. surface impregnated catalyst as claimed in any one 

10 · of claims 11 to 17, obtainable by the dynamic 

viscosity of the solution being from 0.005 to 

0.009 Pa•s. 

19. A surface impregnated catalyst as claimed in any one 

of claims 11 to 17, obtainable by the dynamic 

15 viscosity of the solution being from 0. 006 to 

o.ooa Pa··s. 

-----, 
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