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The distribution of the noble metals on the support
material is of particular importance for the activity

and selectivity of these catalysts. Since the reactants

20 in the reaction to be catalyzed cannot readily diffuse
into the intermediate or inner regions of the porous
support material, the reaction takes place essentially
only on the outermost or surface regions of the
catalyst. Thus, the metal components present in the

25 interior or in the intermediate regions of the support
do not contribute significantly to the reaction

- mechanism, which leads to a reduction in productivity

of the catalyst based on the weight of the noble
metals.

.
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In the development of effective catalysts for vinyl
acetate production, efforts have therefore Dbeen
directed at providing catalysts in which the
catalytically active noble metals are present in a
35 shell on the support particles while the core of the
support particles is largely free of noble metals. Such
catalysts can in principle be produced by impregnation
of the support material with soluble noble metal
compounds, subseguent precipitation of insoluble noble



2 met al conpounds on the support by addition of alkaline conpounds
and final reduction to the noble netals. US- A-4, 048, 096 descri bes a
process for producing a 5 palladium, gold- and potassium contai ni ng
catal yst for vinyl acetate production. The catal yst support is first

i npregnated with a solution conprising aar xture of the di ssol ved

pal | adium and gold salts. It is essential to that invention that the
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The palladium and gold compounds are reduced to the
corresponding metals by a final treatment with a
reducing agent. Application of an alkali metal compound
20 in a further impregnation step gives a catalyst which
has the desired shell structure and comprises palladium

and gold in a thickness of 0.5 mm on the surface of the
support material.

25 US-A-3,775,342 also describes the production of a
palladium-, gold- and potassium—contain;pg catalyst for
Qinyl acetate production. In this process, the support
material is treated in any order with two solutions of
which one comprises the dissolved palladium and gold

30 salts and the other an alkaline substance. After
treatment with the first solution, .the support is dried
in an intermediate step before being brought . into
contact with the second solution. The volume of both

solutions corresponds to the pore volume of the support
35 material.

Furthermore, US-A-5,332,710 discloses the production of
a catalyst for preparing vinyl acetate, in which the
insoluble noble metal salts are likewise precipitated



i nsol ubl e noble netal salts are |ikew se precipitated
3 on the support particles by addition of alkalis. For thi s purpose,
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palladlun1 and gold 35 compounds on the

product produced on a large industrial scale, it 1is an
object o©of the present invention to provide a catalyst
which has a further improved activity and selectivity
in the preparation of vinyl acetate in the gas phase,.

The invention provides a process for producing a
catalyst for the preparation of vinyl acetate in the
gas phase from ethylene, acetic acid and oxygen or
oxygen-containing gases, which catalyst comprises
palladium and/or its compounds, gold and/or its
compounds and also alkali metal compounds on a
particulate, porous support énd is produced by

a) impregnating the support with soluble
palladium and gold compounds,
b) converting the soluble palladium and gold

compounds into insoluble palladium and gold
compounds by addition of an alkaline solution
to the support,

c) reducing the insoluble palladium and gold
compounds on the support by means of a
reducing agent in the 1liquid or gaseous
phase,

d) impregnating the suppert with at 1least one
soluble alkali metal compound and

fromthe comencenent of the precipitation

conmpounds by addition of
e suppo#} c) reducing

In



phase, d) inpregnating the support with at |east one
sol ubl e al kali" netal conpound and

e) finally drying the support at a naxi mum of
this process, the catalyst is brought into contact

per oxi di ¢c conpound in step b). 5 Thegqi nvention al so provides a catal yst
for preparing vinyl acetate in the gas phase from ethyl ene, acetic

aci d and oxygen or epXygein&0IV aidiyiggdacs, suwppeht at canmaxdesmmpadf adi um
and/or its conpounds, g #@, nd/or 10 its conpounds and also alkali netal
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with at | east one

The invention further provides a process for preparing

15 wvinyl acetate in the gas phase from ethylene, acetic

acid and oxygen and/or oxygen-containing gases in the

presence of a catalyst obtainable by the above-
described process.

20 In the preparation of vinyl acetate, the catalysts of
the invention surprisingly lead both to an improved

activity and to a higher selectivity of the reaction.

The support particles of the catalyst of the invention
25 can have any geometric shape, for example spheres,

pellets, cylinders, rings or stars with a regular or

irregular configuration. The dimensions of the support

particles, i.e. the diameter or the 1length and

thickness are generally from 1 to 10 mm, in particular

30 from 3 to 9 mm. Preference is given to using spherical

support particles having a diameter of from 4 to 8 mm.

Supports which can be used are the known inert support

materials such as silica, aluminum oxide, alumino-

35 silicates, silicates, titanium oxide, zirconium oxide,

titanates, silicon carbide and carbon. Other suitable
support materials are the pyrogenic silicas obtained by
flame hydrolysis of silicon tetrachloride or the
pyrogenic S$102-MyOy mixtures obtained by flame



Supports which can be used are the known inert support material s such
as silica, alum num oxide, alumno- 35 silicates, silicates, titanium

oxi de, zirconi um oxi de, titanates, silicon carbide and carbon. O her
sui tabl e support materials are the pyrogenic silicas obtained by
flame hydrolysis of silicon tetrachlorideSor the pyr ogeni c
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process for g8o9rAREIDEFA-80NYD 808t ate, ﬁ)éf‘tﬂ@\ﬂdﬁw Fuiitadiee presence
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above- mentioned type having a specific surface area of from 50 to
400 m[err]/g (TeedwrsiltablchasBEDpperitodipterdad, méinis crpbicalatihat of

from 50 tolaoothfe (ABgSH L0 by JBaNSs; of mech R &4 ys99é9§tmaﬁaér ¢fle
In step a) of t

rocess of fhe |nvent|o nation _step,
the  support §3Qn escondjtdons - ‘P?rpr%@ﬁat satam?qc tHE°°§%§ubf@r

pal | adi um and pggbwlnng v DoyD oaldéhsa t SUi £ Abberpach Ba Uhh antieg@lréd seadgpounds
are 25 all salrfs & 1c acrg)lexes which are soluble in the
sol vents described be ow,  c¢an be precipitated as hydr oxi de or oxi de

and in the finished catalyst, possi bly after a washing step, |eave no-
materials Wy chparejchPRiy LheeHeId 08BNSE Of akbecrBt&! ¥3t the3Qbove-
mentioned type having a specific surface area of from
50 to 400 mz/g (measured by the BET method) and a mean
pore radius of from 50 to 2000 A (measured by means of
mercury porosimetry).
20

In step a) of the process of the invention, the
impregnation step, the support particles are
impregnated with the soluble palladium and gold
compounds. Suitable palladium and gold compounds are
25 all salts and complexes which are soluble in the
solvents described below, can be precipitated as
hydroxide or oxidé and in the finished catalyst,
possibly after a washing step, leave no materials which

impair the performance of the catalyst.
30

Examples of suitable palladium compounds are
palladium{(II) chloride, sodium and potassium
chloropalladate(II), palladium(II) nitrate, nitrite,
sulfate, oxalate, acetylacetonate or acetoacetate and
35 hydrated palladium{II) oxide. It 1is also possible to
use palladium salts of aliphatic monocarboxylic acids
having from 2 to 5 carbon atoms, preferably
palladium(II) acetate. Gold{(III) chloride, gold(III)
acetate, tetrachloroauric(III) acid and its alkali



Exanpl es of sui tabl e pal I adium conpounds are pal I adi un(11)
chl ori de, sodi um and pot assi um chl oropal | adate(11),

pal l adium(l1) nitrate, nitrite, sul fate, oxalate, acetylacetonate or
acetoacetate and 35 hydrated palladiunm(ll) oxide. It is also possible
to use palladium salts of aliphaticénonocarboxylic acids havi ng
from 2 to 5 carbon atons, preferabl pal l adiun(l1) acetate.
Gol d(I111) chl metad, sgdltg(|dan be usedeast solubleaasiish gRRRYNAs.) Hrid and
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reasons, the preferred carboxylic acid is acetic acid.
It is advantageous to use an additional solvent when
the palladium and gold compounds are not sufficiently
20 soluble in the carboxylic acid used. Thus, for example,
palladium(II) chloride dissolves significantly Dbetter
in aqueous acetic acid than in glacial acetic acid.
Suitable additional solvents are those which are inert
and at the same time are miscible with the carboxylic
25 acid, e.g. water, ethers such as tetrahydrofuran or
dioxane and hydrocarbons such as benzene.

In the impregnation of the support material, it 1is
possible to use a plurality of salts of each of the

30 metals to be applied, but preference is given to using
only one salt per metal.

The impregnation of the support material with the
soluble palladium and gold compounds in step a) can be
35 carried out using a solution which simultaneously
comprises all soluble palladium and gold compounds.
Here, the support material can be impregnated once or a
plurality of times with this solution. Since the amount
of palladium and gold compounds used should be



possible to use a plurality of salts of each of the 30 netals to be
applied, but preference is given to using only one salt per netal.

The inpregnation of the support nmaterial with the sol ubl e pal | adi um
and gold compounds in step a) can be 35 carried out using a solution which
si mul t aneously conprises all soluble palladiumand gol d conpounds.
Here, the support naterial can be inpregnated once or a plurality of
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filter off the gx§es& be dried after impregnation with the first
15 solution.

For effective impregnation, the total volume of the
noble metal salt solution or of the two noble metal
salt solutions should be about 90-100%, preferably 95-
20 100% and in particuiar 98-99%, of the pore volume of
the support material in the dry state. In practice, it
is also possible to cover the support particles with an
excess of the noble metal salt solution and
subsequently to pour away or filter off the excess
25 solution. However, preference is given to adding only
the above-described amount of solution correspgnding

approximately to the pore volume of the catalyst
support.

30 It has been found to be advantageous to keep the
support particles in motion during the impregnation to
achieve intimate mixing. This can be done by means of a
rotating or shaken flask or a mixing drum. The
rotational speed or in general terms the intensity of

35 the motion should be sufficient to achieve complete
wetting of the support particles with the impregnation
solution but must not be so great that appreciable
abrasion of the support material occurs.
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25 solution. However, preference is given to adding only t he
above-descri bed amount of sol ution correspondi ng approximately to the
pore vol une of the catal yst support. 30 It has been found to
be advantageous to keep the support particles in notion during the
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Suitable alkaline solutions are all solutions which are
able to convert the soluble palladium and gold
compounds into insoluble compounds. Examples of
20 alkaline reagents which can be used are alkali metal
hydroxides, alkali metal silicates and alkali metal
carbonates. Preference is given to an aqueous solution
of the alkali metal hydroxides, in particular of
potassium or sodium hydroxide. Solutions containing
25 boron compounds can also be used as alkaline solutions.
Here, agueous solutions of sodium tetraborate
decahydrate (borax), pétassium tetraborate or mixtures
of alkali metal hydroxide and boric acid are

particularly suitable. The alkaline solution can have
30 buffer properties.

The amount of alkaline compound present in the aqueous
solution is advantageously selected so that it is at
least sufficient for the stoichiometric reaction with
35 the soluble palladium and gold compounds applied.
However, it is also possible to use an excess of the

alkaline compound, usually 1-10 times the
stoichiometrically required amount.



of the alkali nmetal hydroxides, in particular of pot assi um or sodi um
hydrOX|de Solutions containing 25 boron conpounds can al so be used as
al kal i ne sol utions. Here, agqueous sol utions of sodi um
tetraborate decahydrate (borax) , potassiumtetraborate or m xtures
of alkali netal hydr oxi de and bori® acid are particularly
suitable. The kal I ne solutipn can _have 30 bu feE1 pro erti.es. The
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al kal i ne conpound, usual |y 1-10 times t he
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conprises one nent oned
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reduction comprising the peroxidic compound can be used in
step b) is addition to the alkaline solution. In this

case, the impregnated catalyst support, as described

below, is first brought into contact with the alkaline

20 solution and subsequently treated with the aqueous

solution of the peroxidic compound before the reduction

is carried out in step c). Since some of the peroxidic

compounds mentioned are themselves alkaline, e.g. the

perborates and percarbonates, it is also possible, in a

25 third and preferred embodiment, for the alkaline

a

solution to be used in step b) to comprise only the

peroxidic compound which is simultaneously alkaline. )

It has been found to be useful to heat the solution
which comprises the peroxidic compounds to a maximum of

90°C, preferably to 60-85°C, before addition to the
impregnated catalyst support.

30

In all three embodiments, the peroxidic compound 1is

35 used in a 1-20-fold, preferably 5-10-fold, excess based
on the concentration of the noble metal salt. It is
found that contact of the impregnated catalyst support
with at least one peroxidic compound in the fixing step
b) leads to some reduction of the noble metals.



Is carried out in step ¢c) . Since sone of the peroxidic conpounds
mentioned are thensel ves al kaline, e.g. the per borates and

percarbonates, it is also possible, in a 25 third and preferred

enbodi mrent, for +the alkaline solution to be used in step b) to
conprise only the per oxi di ¢ conmpound which is sinultaneously al kaline.
It has been found to be useful to heat the solution 30 which conprises

t he peroxi di c Twonmahhdsist o aandxilfunthdfch are ogpétable FO&F GHHNW "o
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t he nobl e net glesealibed belldw. found that contact of the inpregnated

cat al yst sg pport with at | east one peroxidic conmpound in the fixing
step ) leads to sone reduction of the noble netals.

10 Two metlodeethegdlt.| thai cwpposts matemialt grREaINFELed in o%keR he
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t he i nvention are ,. tipn \3%? I bed
n
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ine solution is sel ected so

sufficient to eohpferd| gocshat it bmgsuffhelert tepgomp F@bﬁaF@Her
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most up to 4 h?:HFn@e Ifjha with! X0 Bathad ;i %tlieewno@s tﬁ@t af h ¥iBmeEer si on”
and is descri eg detail _in US-A-5,332, 710, which Pereq}/
palladlum and gold compounds for at least hal our,
preferably one hour and at most up to 4 hours. This
fixing method is known as “rotation-immersion” and is
described in detail in US-A-5,332,710, which is hereby
20 incorporated by reference.

In this wvariant I, the additional treatment of the
catalyst support with the peroxidic compound can be

carried out as described in the three abovementioned
25 embodiments.

If the method II described below is employed for fixing

the palladium and gold compounds to the support

particles, the support which has been impregnated in
30 step a) should be dried before the fixing step b).

In method II, the fixing step b) comprises at least two
separate stages of treatment with the alkaline fixing
solution. In the first fixing stage, the impregnated
35 and then dried support is brought into contact with the
alkaline fixing solution. The volume of this first
fixing solution corresponds to the pore volume and thus
the absorptive capacity of the support material in the

dry state. The amount of alkaline compounds present



20 incorporated by reference. In this variant |, the additiona
treatnment of the catal yst support with the peroxidic conpound can be
carried out as described in the three abovenentioned 25 enbodinents.

If the nmethod Il described below is enployed for fixing t he pal | adi um

and gol d conmpounds to the support paklticles, the support which has
been inpregnated in_ 30 step a) should be dried before the fixi

| step b).
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ani ons fromthepref&ﬂbﬂ@@%&@h:r&alt isinthe range from0.7:1 to 2:1.
For absorption on the support particles, the alkaline 5 fixing solution-is
poured onto the support particles and they are then left to stand for
up to 24 hours,In thisefBehbhe¢ ATy hébes.second |Hiximgs gbaged dan bRe
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to 2:1 in the fakXkadisel obmpound tol theardrditin Ajrad tieé hodthl, sahe disdri ed
support 15 parkiGhegno@t €0 . PIOUE: o NP 1O 3Ghg WoilcibRe second
In wvariant A) of method 1II, the wundried support
15 particles are brought into contact with the second
fixing solution whose volume should at least just cover
the supports. For absorption on the support particles,
the alkaline fixing solution is poured onto the support
particles and they are then left to stand for up to 16

20 hours, but at least 2 hours and preferably at least 4
hours.

In variant B), the support material after contact with
the first fixing solution 1is, 1in the second step,
25 treated by the rotation-immersion process of
US-A-5,332,710. Here, the support material is _immersed
in the alkaline fixing solution of the second step and
at the same time subjected to rotary motion. This
rotation should continue for at least half an hour,

30 preferably one hour and at most up to 4 hours.

Regardless of whether variant A) or B) is employed, the
treatment in the second fixing step can be equivalent
to the treatment in the first stage in that a fixing
35 solution of the same concentration is used and the
volume of the second fixing solution likewise
corresponds to the pore volume and thus the absorptive
capacity of the support material in the dry state. The
total molar ration of alkéli metal to anion from the



fixing solution whose volune should at |east just cover
+or absorption on the support particles, the al kaline fixing solution

i s poured onto the support particles and they are then left to stand
for up to 16 20 hours, but at least 2 hours and preferably at

t he supports.

| east 4
hour s. In variant B), the support terial after contact W th t he
first fixing solutionis, in the second § ep, 25 treated t he

rotation-imersi

material is iANe t:‘)ri profgssﬁotrhe %?'fztél [ néxf'g 33251-' é%?t He{ mf,esupport

second
step and prefemalylandn ithe sabigecfaant &. 161a¥9 %D§1bn ThIS

rotation should continue for at least half an hour, 30 preferably one
hour and at nDst up.to 4
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dry state. Thedescrib8liain"BharthAdéd Mdb&fendritalone®edbotiamantson from the
12 metal salt for both fixing stages together s preferably
in the range from1l.1:1 to 3.3: 1. In method 11, the additional

treat nent b0 tBefteat alhestfixisyppbep wift mathodek ogrdut@ecolmnﬁl%mgu n

principle be e i Npeit &glgg Sla20R% Wiinit
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the three aboveiAdifth-oneke aadhlihetit sh 1§(§11AF?et”"agﬁé fi5% % BFY et hod
| or the last findd¥fering anions, e.g. chlorides, which originate

from the impregnation step, have been set free by the
15 precipitation of the noble metals and are still present
on the support material. This washing procedure also

removes any excess of alkaline compound which may still
be present.

20 The catalyst can then be dried at temperatures of at
most 150°C, preferably 80-150°C and in particular
100-150°C. This drying procedure can be carried out,
for example, in a stream of hot air in a fan-forced
drier or else in a drying oven in a stream of inert

25 gas, in particular in a stream of nitrogen or carbon
dioxide. Drying is carried out at atmospheric pressure
or under reduced pressure, preferably 0.01-0.08 MPa.

Such a drying procedure is advantageous at this point
30 particularly when the reduction step c) described below
is carried out in the gas phase. In contrast, prior

drying is not necessary if the reduction is carried out
in the liquid phase.

35 In step c), the support together with the insoluble
palladium and gold compounds deposited thereon is
treated with a reducing agent in order to convert the
precipitated palladium and gold compounds into the
metallic form. This reduction can be carried out in the



step of nethod 11, the supports can be washed with water, preferably
with distilled water, to renove any interfering anions, e.g. chlorides,
whi ch origi nate fromthe inpregnation step, have been set free by the
15 precipitation of the noble netals and are still present on the
support material. This washing procedure also renoves any excess of

al kal i ne conpound whi ch may sti I I be 1pi’resent 20 The catal yst can

t hen be dried t.t erature nost 170 g6
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phase using hydrogen, ethylene, gropyLghe, ' $9buty! €€ seranly 0.5-20%

15 Dby volume, of reducing agent.

Regardless of whether the reduction is carried out in
the liquid or gas phase, the reducing agent should be
added in an excess, based on the catalyst to be
20 reduced, so as to ensure that all the insoluble noble

metal compound is converted into the metallic form.

After the reduction, the support particles can be
washed again once or a plurality of times, preferably

25 with distilled water, to remove interfering anions,
e.g. chlorides, and residues of the alkaline solution
used. The washing procedure can also serve to remove
residues of the reducing agent from step c).

30 Subsequently, the catalyst is dried again under drying

conditions which should be similar to those of a drying
step after the fixing step b).

Finally, the addition of at least one alkali metal
35 compound is necessary. The catalyst 1is therefore
impregnated with an aqueous solution of an alkali metal
compound in step d). Alkali metal compounds which can
be used are sodium, potassium, rubidium or cesium
compounds; preference is given to potassium compounds.



butyl ene or other olefins as reducing agent. In this case, it is
advant ageous to carry out the reaction at an increased tenperature
of 40-260[err]C, preferably 10 70-200[err]C It is

al so
advantageous to dilute the reduci ng agent with an inert gas. The
I nert gas used can be, for exanple, pjtrogen, carbon dioxide or a

nobl e gas. Such a reducing agent/inert g m xture usual Iy contai ns

0. 01-50% by v rahl 2- 20% y ugi ent .
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14 Sui t abl enyanims aafkalhese talikaompd®hal igoapedands aneh an amount
that the catalyét after the drying step described below
15 contains 0.1-10% by weight of alkali metal, preferably
1-4% by weight of alkali metal, in particular
potassium, based on the total mass of the catalyst.

Finally, the «catalyst 4is, in step e), dried at
20 temperatures of at most 150°C, preferably 80-150°C and
in particular 100-150°C. This drying procedure can be
carried out, for example, in a stream of hot air in a
fan-forced drier or else in a drying oven in a stream
of inert gas, in particular in a stream of nitrogen or
25 carbon dioxide. Drying is carried out at atmospheric

) ; pressure or under reduced pressure, preferably
' 0.01-0.08 MPa.

The catalyst obtainable by steps a) to e) of the
30 process of the invention and the treatment with the
peroxidic compounds essential to the invention in
step b) comprises, based on the total mass of the
catalyst, 0.2-2.5% by weight, preferably 0.6-1.5% by
weight, of palladium, 0.2-2.5% by weight, preferably
35 0.3-1.0% by weight, of gold and 0.1-10% by weight of

alkali metal, preferably 1.0-4.0% by weight of alkali
metal, in particular potassium.
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particular, carboxylates, especially acetates or pr opi onat es.
Particul ar preference is given to using pot assi um acetate. However, it

is al so possible to use 5 conpounds which liberate alkali netal acetates
under the reaction conditions, i.e. the alkali netal

hydr oxi des, oxides or carbonates when aggtic acid is used as sol vent.
This inpregnation is carried . out, in principle, in the sane way as the
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at a constant oxygen conversion of about 45%. The
reactor is first charged with the catalyst.
Subsequently, a measured amount of acetic acid and also
ethylene and oxygen diluted with nitrogen is introduced
20 and the temperature is increased to the desired value
by means of a heating mantle. The reaction is usually
stopped after about 18 hours, as long it has been
possible to set a temperature at which the oxygen
conversion is constant at 45%. The composition of the

25 product mixture is determined by means of gas
chromatography.

The higher selectivity and activity achievable using
the catalysts of the invention can 1in practice be
30 utilized in two ways:
Firstly, to produce a larger amount of wvinyl acetate
per unit volume and unit time in existing plants while
retaining all other reaction conditions. Owing to the
higher selectivity, the product mixture taken from the
35 reactor has a higher proportion of vinyl acetate and
contains less by-products, in particular carbon
dioxide. In this way, the work-up, i.e. the isolation
of the vinyl acetate, is made easier because, for
example, the amount of carbon dioxide to be separated



Vinyl acetate is prepared by passing acetic acid, et hyl ene and
oxygen or oxygen-contai ni ng gases at tenperatures of from 100 to
220[err] C, preferably from 120 to 200[err]C, and pressures of fromO.1
to 2.5 MPa, 5 preferably fromO0.1 to 2 MPa, over the catal yst of the

i nvention. Unreacted conponents can be c% culated. In sone cases,
dilution with inert gases such as nitrog or carbon dioxide is al so

advantageous. & by digiifle and | SoBAELEAYA D! Ithe Uibal! & f Oenfivhubiagn in a

circulation 10 node of operation sj | s In any case_fornmed during
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produce a | ar ger, igﬁgn$ q{ vi nyl acet.ate Eer unit, volune apd unit tinme
in existing pl &€ i fe tover | JEHGHIRG atP™BERBFUFBact? orf'EdndlEfond.

Oni ng to the posihiigkherefSfH@Ect dowi tthe ttxetgr odpetratixbal e ltidkeroff ronet he

35 reactor ha%aq;aliiyglgqr proportion of vinyl acetate and cont ai ns
| ess by-products, in particular carbon dioxide. In this way, the
wor k-up, ile@. the isolation of the vinyl acetate, is nade easier

because, for Exampl¥aniple, the anount of carbon dioxide to be separated

The catalysts in Examples 1-5 are producéd using silica
based on bentonite as support material. This is the
20 KA-160 support from Siid-Chemie; spheres having a
diameter of 7 mm are employed in Examples 1-4 and 6-8

and spheres having a diameter of 5 mm are employed in
Example 5.

25 Example 1

5.37 g (0.0164 mol) of KyPdCls and 3.36 g (0.0089 mol)
of KAuCl, are together dissolved in 80 ml of

demineralized water. 2All of this solution 1is, with

30 gentle motion, applied to 131 g of the support
material. The support which has been pretreated in this
way 1s placed in a solution of 18.31 g (0.12 mol) of
sodium perborate tetrahydrate (NaBO3 + 4H30) in 300 ml
of distilled water and the total reaction mixture is

35 rotated on a rotary evaporator at a speed of 5
revolutions per minute for 3.5 hours at 85°C to
complete the reaction. The reaction mixture is allowed
to stand for about 12 hours and then washed free of
chloride with demineralized water. The freedom £from



16 off is lower and accordingly the | oss of entrained et hyl ene
associated with the renoval of carbon dioxide drops. This leads to a
saving in starting material. The princi ples of the work-up of the
product m xture after 5 the preparation of vinyl acetate are descri bed,
for exanple, in EP-A-0 423 658. 17 The second possi bl e way of
utilizing the inproved properties of the catalysts of the invention is
to 10 |ower t¢kloxids ijm clepadithy endanst lof phepgddvesn ndferate Geay|

fcet at etWh' l'e f?i: n&ﬁ%@tﬂ&db@ﬁaﬁlﬁt aeaee?f&' 9B1utiol| eirﬂf llﬂaltewa%_reaclt on
enperature in turn has a ositive effect, on e to operatignal life
of the cat Bh§R¢ drisd f°rEx§rr§PB§.s at 100nG, ciﬁ'aﬁ%‘t 3’? ng%(‘ghpggs 1-5
are produced uphatoelécitron speatedsepphentioat t @fxersuppdst stererithe. This
is the 20 - S Rt = | e h [ a

di anet er ofé<¢ ;r'#rgng%?e“%%ploysédéﬁ\n E)gggrr%g;?gi@flas%% gﬁ%lfﬁgn g%%hgrngs

havi ng a di amepeilagigmninathecppigipsdonn statepZyplbsequeptlyr i e 1
5.37 g (0.0164ngBhy OheK@PdCl4randrdadbed (LoMPBdM)) using Ofdilkhied [err]

are t oget her lLssol v neral i ze% water. All

d in .80 ni f d
of this sol uti &FbYdeng; tﬁq" SBJ‘nBéﬁFPge“hD? iFOF, t‘HpSSPPBHWf%' B¢ §3%f the

support matisctnae. e pasppdr towdy cltheascdiseyglr efozat®dhpnrshiat
way is plaggd i Olqlgt i f s S ( I fenen a9l WaPeporate
tetrahydr a?g (lelra}lga('sér r ¢ gO%I—f!([)epr r Ciyll‘%“ B%OE]%‘C@ e ‘-f edr} stilled water and

of . e
the total reactioMiniof Wistidlless watpniand addeqd 2y ddgtle @fapgord®  at
a speed of %o the!€¥0dL§dtONSndPEhe NaMtbe ilOrdridd odwroreat for

85[err]C to conpl_et Re reaction. The reaction mxture is allowed
to stand for abzod}ouf’;pﬁguﬁgtoa d then washed free of chloride with
dem neralized water. The freedom from

15 Example 2

5.37 g (0.0164 mol) of KyPdCly and 1.92 g (0.0051 mol)
of KAuCl, are together dissolved in 80 ml of
demineralized water. All of this solution is, with

20 gentle motion, applied to 131 g of the support
material. The support which has been pretreated in this
way is placed in a solution of 14.92 g (0.097 mol) of
sodium perborate tetrahydrate (NaBO3 - 4H0) in 300 ml
of distilled water and the total reaction mixture is

25 rotated on a rotary evaporator at a speed of 5
revolutions per minute for 3.5 hours at 85°C to
complete_the reaction. The reaction mixture is allo@ed
to stand for about 12 hours and is then washed free of
chloride with demineralized water.

30 The further procedure is as described in Example 1.

Example 3

12.88 g (0.0349 mol) of KyPdCly and 4.6 g (0.0122 mol)
35 of KAuCly are together dissolved in 192 ml of
demineralized water. All of this solution is, with
gentle motion, applied to 314.4 g of the support
material. The support which has been pretreated in this
way is placed in a solution of 35.8 g (0.23 mol) of



17 chloride is checked by neans of the silver nitrate test for
chloride ions in aqueous solution. The material is then dried for 2
hours at 100[err]C. It can be shown by phot oel ectron spectroscopy t hat
after this step the 5 noble netal shell formed conprises netallic gold and
pal l adiumin the oxidation state +2. Supgequently, the noble nmetals are
reduced conpletely using diluted ethylene (5% in nitrogen). For this
pur pose, the sfabium pexrbdriis | sepesisydater (RdABOCat alls0) f dn 52homls at 10
150[err] C. 10 et d| olved in. of
distilled watsh 835995333‘2 AR A e f“%g "’S"tsé’*‘J ‘h°q‘ ?ys‘% é%id t he
latter is driEetakR® e § orrotary (RMaROXALOr00RAr r oC. SPeESl Bfanpl e 2

5.37 g (0. 016ﬂeﬁ@iﬂt9¢5n§<[ %éﬂ qur[tﬁfer] ﬁﬁd ]?: 2 gxo(u(l*sooijt ngysPc  to Of
KAud [er r] are dis

in .80 qﬁ@ neralized
wat er . > of ?'ﬁ?%eg%l E??oﬁei"‘gtl%f‘t hT§6 rgafien F?ﬁf‘ltb‘ﬁe i 4o 131
g of the stppettnd fornabentall2 Thbarsupmdr iswhiheln hasheeerfgeeectafeated in
this wa 4.92 0. 097 nol) of sodi um
per bor at e te?rgaogkage‘gl?ﬁlaﬁft’oﬁ%é&mﬂ% rrlr] @) |gn(300 m ) -of distilled

wat er and theTf’St ERTERRE PERCORNEQILS [a5 Hpsardbadedn Biampler by ary
evapor at or a speed of 5 revolutions per mnute for 3.5

hour s at, 85%%31!%)(5 conpl ete the reaction. The reaction mxture is
al | oned fd for about 12 hours and is then washed free of

chloride with dem ner aI ized water. 30 The further procedure is as
described in E&amlg .0349 moE¥a@Rl &, §dc1 and18 88 g (8. @%9 #91) of
K2PdCl 4 and 4 OI'L22 nol ) 5 of t

[err], aré oget her
di ssolved in°%t 192 of 0 TRIA Tl |‘2‘e%|59\)a‘fee? AN of?4 /s sBfution
is, with degtinidra limieionvaeppl i adl 1 0 c314chig ofolEiSIPAGIt with
Im;t grlsgl U%I gﬁ qS)eF ort Lol (l%rr]’zgarsrﬁ% en pr%tre%tl%d |n th| S the s‘G’%}éo'r% pl aced
materlal The support whlch has been pretreated in this
way 1is placed in a solution of 35.8 g (0.23 mol) of
sodium perborate tetrahydrate (NaBO3 - 4H70) in 720 ml
of distilled water and the total reaction mixture 1is
20 rotated on a rotary evaporator at a speed of 5
revolutions per minute for 3.5 hours at 85°C to
complete the reaction. The reaction mixture is allowed
to stand for about 12 hours and is then washed free of
chloride with distilled water.

25 The further procedure is as described in Example 1.

Example 5

5.37 g (0.0164 mol) of KyPdCly and 3.36 g (0.0089 mol)
30 of KAuCl,y are together dissolved in 90 ml of
demineralized water. All of this solution is, with
gentle motion, applied to 147.5 g of the support
material. The support which has been pretreated in this
way 1is placed in a solution of 18.31 g (0.12 mol) of
35 sodium perborate tetrahydrate (NaBO3 + 4H20) in 300 ml
of distilled water and the total reaction mixture is
rotated on a rotary evaporator at a speed of 5
revolutions per minute for 3.5 hours at 85°C to
complete the reaction. The reaction mixture is allowed



18 sodi um perborate tetrahydrate (NaB(J err] AHerr]O in 720 m of
distilled water and the total reaction mxture is rotated on a rotary
evaporator at a speed of 5 revolutions per mnute for 3.5 hours at
85[err]Cto 5 conplete the reaction. The reaction mxture is allowed

to stand for about 12 hours and is then washed free of chloride with
distilled water. The further procedulrge is as described in Exanple 1.

10 Exanple 4 12.88 g (0.0349 nol ) "of K2PdC [err] and 8.06 g (0.0214
nol ) of KAuCl[err] are t oget her di ssol ved in 192 m of

dem neralized water. Al of this solutionis, with 15 gentle notion,

applied tos 3dd.dt@ndofor talouts UPHdurs anmtsd i then MeslsapBrde WH ch has
been pretreate ) | ac d |nasolut|on of 35.8 g (0.23
mol ) of ‘ghisrrl'f%‘g?b‘%“&e&/%r@ §TcNaBQ{err] 4Herr]O in 720
of distilled \Aﬁherf%andmm@mn@iuneeaet aen deerribedi gn2Bxampteitled on a
rotary evaporator at a speed of 5 revolutions per mnute for
3.5 hours at 85[err; conplete the reaction. The reaction

m xture is all to stand for about 12 hours and is then washed free
of chligride with d| stilled wat er 25 The further procedure is as

described in Exan'g g (0.0164 m)li of
K2PdC [err] and-8736 9(0 033508919rol°)f Kjﬁdcef an‘k&r(?‘feﬁ?r 0.0302 wolhget her

di ssolved inof 9&kaucl, ofare a@fgﬁm alaz@bm@r iAl | sof tali s &6l ution
is, with - 4 syppart

material. The gﬁ%%%érgfggv%z%ﬂ ﬁqﬁpelfe Aé)?et gea?'e.‘g {52&'1&9 Wl‘éhpl aced
in a solution gentde3imgt{en 12 appilyiedf ta5 1isbdlimgpe¢bort‘eh€e Seppah?drate
.(NaBC{err]15 Alfeeri Q) .1 hd0QuPbort which has been pretreated in this

way is placed in a solution of 23.85 g (0.16 mol) of
sodium perborate tetrahydrate (NaBO, -4H,0) in 300 ml
of distilled water and the total reaction mixture is
rotated on a rotary evaporator at a speed of 5

20 revolutions per mwminute for 3.5 hours at 85°C to
complete the reaction. The reaction mixture is allowed
to stand for about 12 hours and is then washed free of
chloride with distilled water.

The further procedure is as described in Example 1.
25

Example 7

2.69 g (0.0082 mol) of K,PdCl, and -0.96 g (0.0025 mol)
of KAuCl, are together disscolved in 40 ml of

30 demineralized water. All of this solution 1is, with
gentle motion, applied to 65.5 g of the support
material. The support which has been pretreated in this
way 1is placed in a solution of 1.89 g (0.034 mol) of
potassium hydroxide in 150 ml of distilled water and is

35 rotated in this solution on a rotary evaporator at a

speed of 5 revolutions per minute for 2.5 hours at room



of distilled water and the total reaction mxture is rotated on a

Totary evaporator at a speed of 5 revolutions per mnute for
3.5 hours at 85[err]C to conplete the reaction. The reaction

m xture is allowed 5 to stand for about 12 hours and is then
washed free of chloride with distilled water. The further procedure
is as described in Exanple 1. Exapple 6 10 7.67 g (0.0235 nol) of
Klerr]PdCl [err] and 3.84 g (0.0102 nol of KAuCl[err] are together

di ssolved in 90 m of dem neralized water. Al of this solutionis, with
gentle notion, applied to 133.75 g of the support 15 material. The support
whi ch has been pretreated in this way is placed in a solution of 23.85 g

(0.16 nol) oftempezaduyre.peihad athet aeaghionatdxtnaR &8 r pllophe 9 O in
300 m sof glavid |f03d apRLer 12Ndotike .t @hah Eﬁécéthﬁkﬁbf‘& X{ &l feparated Ot at ed

on a rotar eva r at 5 20 vol utions er mnute
for 3.5 hoy Eﬁ I?élilr??:l“tt’&np %g’ﬁrrp'f’%’fe St‘*?é’qr acf“F ﬁn‘-ﬂ‘neplr%actl on
m xture is aléubmzlxuentllyo ktaunght oinaboutoritadtouwstland sios mhenfmmhed free
of chl ori r e« hUgrk her

described in @1 41 %ﬁ%%iéﬁ%@éﬁ Fon%au@ 1& é% S (W Cﬂ%ogfgjﬁ

K[ err] Pdd [ er$9d Jdﬁ‘&i EF%W%@ hich hag bm@%ﬁﬂ a‘hr%lrﬁ‘bget her

di fﬁwl veth ltmlﬂo 4@f°c1 qfhe@Q gatmélgg@baéesjom?t flixtlk ofid hl!ie?@écﬂlt: onTlhs,
Wi gentle i.0 e 0 o Suppor t ia e
support whi ch*i5s b%‘é%ri% g?‘r &t B Fh Pﬁ g Yo 158810 domp1 et B L .

reaction.

Subsequently, the total reaction mixture is rotated on
15 a rotary evaporator at a speed of 5 revolutions per

minute for 3.5 hours at 85°C to complete the reaction.



.way is placed in a solution of 1.89 g (0.034 nol) of
hydroxide in 150 m of distilled water and is
on a rotary evaporator at a speed of 5 revolutions per mnute for 2.5
hours at room 20 t enperat ure.
Then the reaction mxture is allowed to 5 stand for about 12 hours. Then
the support is separated fromthe Kéﬁ-solution, The wet support materi al
is subsequ@hel yreaouytn mixsucent bst adiliowveds0tel sifargh forachests
sol ution whi chceBudsnNSadd: 84 9 thdnl2wdBhed O free SQH UBLREEEAE DQIALE and
whi ch has been, heated_ at first 10 to 60[err]C  Then, the reaction
mxture is E%ﬁ?@@rallFﬁﬂeHFﬁ?éry on a water bath to 85[err]C to conplete
t he reacti the furthSubpegueditty, is hes tddsdrilwartiroExampller &.i s rotated

on 15 a rogary evaporator at a speed of 5 revolutions per m nute for

3.5 hours at 85[err]C to conplete the reaction.

21 The readt¥aPIa & ure is allowed to stand for about 12 hours and is

t hen washed free of chloride with dem neral i zed wat er. The further

procedure is a5 @esgrifegodd f23™EE R3pdc1y aEE20PbE § (0.0025 mol)

of KAuCly are together dissolved in 40 ml of
10 demineralized water. All of this

pot assi um
35 rotated in this solution

solution 1is, with
gentle motion, applied to 65.5 g of the support
material. The support which has been pretreated in this
way 1is placed in a solution of 1.15 g (0.029 mol) of
sodium hydroxide and 9.94 g of a 30% strength hydrogen
15 peroxide solution (corresponds to 0.088 mol (2.98 g) of
hydrogen peroxide) in 150 ml of distilled water and the

total reaction mixture is rotated on a rotary

evaporator at a speed of 5 revolutions per minute for
3.5 hours at 85°C to complete the reaction. The

20 reaction mixture is allowed to stand for about 12 hours

and is then washed free of chloride with demineralized
water.

The further procedure is as described in Example 1.

25 Comparative example

5.37 g (0.0164 mol) of K,PdCly and 1.92 g (0.0051 mol)
of KAuCl, are together dissolved in 87 ml of

demineralized water. All of this solution 1is, with

30 gentle motion, applied to 133.75 g of the support

material. The support which has been pretreated in this
way 1s placed in a solution of 18.22 g (0.05 mol) of

sodium tetraborate decahydrate (NazB407 - 10Hp0) in
300 ml of distilled water and the total reaction

mixture is rotated on a rotary evaporator at a speed of

5 revolutions per minute for 3.5 hours at B85°C to
complete the reaction.

35

The reaction mixture is allowed
to stand for about 12 hours and is then.  washed free of
chloride with demineralized water.



.2.69 g (0.0082 nol) of Klerr]PdC [err] and 0.96 g (0.0025 nol) of
KAuCl 4 are together dissolved in 40 nl of 10 dem neralized

water. Al of this solution is, wth gentle notion, applied to
65.5 g of the support material. The support which has been pretreated
inthis way is placed in a solutigg of 1.15 g (0.029 nol) of sodi um

hydr oxi de and 9. 94 of a 30% strength hydrogen 15 peroxide solution
(corresponds ¢ @ e¥ppProgedsrg) isf as desgrikrnipdanrd® L-n 150 ml of

distilled water and the total reaction mxture is rotated on a
rotary evapor at or _at speed of 5 revol utjons_pe Lnhute for 3.5
hours’ at 85[ef‘$] @‘?%l%%nﬁﬁgt PTHOTMERCE S e Eﬁgaﬁ'gg%fi SFSFEPERe i s

al |l owed to stimdtherpagparatiPomoafsvinyl andtatei htastashed fcreziefl
chloride 4 thygempegalhz4d, - elmy.. ‘o f he gedyrensi s as
described in Exarrpﬁe 1. %5 % Cr%%’at?t\‘/ee %?(%Jr;{)fse Hed Bm@?%? g&(g.nOl64

nol ) of K[errPmc¢aRYey - and 1.92 g (0.0051 nol) of KAuCd [err] are
t oget her di ssol ved in 87 m of dem neralized water. Al of
this solutip IS wih 30, gentre T on applTed 10 , 133,75, of
the support Examp}*r%t eria Z}Ctﬂf‘éggﬁppBFt % cﬁéﬁﬁggg‘éﬁ‘ny prdt r 2at &feldn‘gt hi s
way is placefl in a solutipbhefcd®algsy j(dh Oxhenl pmofint of scelihyhene

tetraborate [decahydrate | (Na[err]B[err|l Qd&tyd 10H err]O in 300
m of distil Fedwater—amdthe—totat—re ] ' on a
rotary evapofdtar at a spkdd2of - 5 i®v®lutions per minute for 3 5 hours
at 85[err]C to conpl epest he reactijppg ghe reaction mxture is all owed

to stand for [@bout IZ houts and 5 then washed free of chirortfde|w th

deni neral i zedSwater 2.4 11.4 22 _ The fulther

procedure is|as described{iznoExanple 1.[10.7To exam ne the performang¢e of

t he catal yst{ 5descrl bed in _the prepar ﬂbOB of vinyl acetafe, testslare
+ - 3 J:L

carried 5 oytr—nA—-a—Betty{Heaector—TFhe t-s—-are—Ssumrafr+zee—+A—
6 3.8 10.7
ki 1.6 8.6
8 2.3 10.0
Comparative (2.1 12.4

To determine the activity of the catalyst, the

10 temperature in the middle of the wall of the Berty
reactor used for testing is recorded at a constant
oxygen conversion of about 45%. Low wall temperatures

at a constant oxygen conversion mean a relatively high

- catalyst activity.



t he table: Exanpl e Activity of CJerr] selectivity in % based
‘the catalyst on the anmount of ethylene

react ed 1 3.2 9.6 2 2.5 10.8
3 2.4 11. 4 4 3.0 10.7 5

2.8 10.0 6 3.8 23 10.7 7 1.6
8.6 8 2.3 10.0 Conparative 2.1 12. 4

To determ ne €haimstivity of the catalyst, the 10 tenperature in the

m ddl e of the wall of the Berty reactor used for testing is recorded
at a constant oxygen conversion of about 45% Low wall tenperatures

at a constant loxygBn B&RGEFS| oficFreapradneiagi val y catghystcafarysthactivity.
23 Cains: plepafetRCESSvidPl addQUCi N0 trie deal Pnesle el the
preparati of of V|n¥g acetate in_the gas,ghasedfron15 et hyl ene,

acetic acld and ngﬁﬂe'oracﬁ§bﬁen§°l and  OX¥B&Mni fF 880~ whi ch
cat al yst conpri seentaining pgdsesi umwhiklr ic¢stalygppundsompgdlsésand/ or
its conpo al | ka '_m%ﬁy ou n ;
parti cul at e, porougaggggggT gﬁ%j%gkp%%%uce gﬁ&g@%'lﬁ%ﬁ&)aﬁg oriﬁﬁ?%gnating
the support  wi CRMPOUBfgpland also alkali pgptadi RAMRRINGS doRopounds,

b) converting theartakubkee, to6ls spport gl ds produced by conmpounds

into insolyble palladiumand gold 15 conpounds by addition of an
al kal i ne sol ution

a) impregnating the support with soluble
palladium and gold compounds,
b) converting the soluble palladium and gold

compounds into insocluble palladium and gold

15 compounds by addition of an alkaline solution
to the support,

c) reducing the insoluble palladium and gold
compounds on the support by means of a
reducing agent in the 1liquid or gaseous

20 phase,

d) impregnating the support with at least one
soluble alkali metal compound and

e) finally drying the support at a maximum of
150°c,

25
wherein the catalyst is brought into contact with
at least one peroxidic compound in step b).
2. The process as claimed in claim 1, wherein the
30 peroxidic compound 1is a perborate, preferably
sodium perborate, a percarbonate, preferably
sodium percarbonate, a peroxodisulfate, preferably
sodium peroxodisulfate, or hydrogen peroxide.
35 3.

The process as claimed in claim 1 or 2, wherein
the peroxidic compound(s) is/are added to the
alkaline solution of step D) which already

comprises an alkaline substance, preferably an
alkali metal hydroxide.

R A0 ik




to the support, c) reducing the insoluble

pal | adium and gold
‘conpounds on the support by neans of a

reduci ng agent
in the liquid or .gaseous 20 phase, d) inpregnating
t he support with at |east one sol ubl e al kali netal conpound
and e) finally drying the sug&ort at a maxi mum of
150[err]C, 25 wherein the catafyst is brought i nto contact with

at |east one @eroxtﬁéc VV&QEBQ&'“Qs' Elé&ﬁ@dbin claim 12or Ehe vﬁfé}%%s aaS
clained in claim ereln eroxjdic npound ,

per bor at e, preferéﬁF?“d separatq ofpintigR, ?WQE%?lngeP eﬁ

prgferably . lcompﬁdhﬂﬂ&peisaﬁbedaua,s&epemoxdm:§ddﬁﬁmm1pﬂﬁﬂﬂnably
sodi um per oxodi su per oxi de 35 3. The process as
clainmed in clalm1fa§5(g%1gé/hgérﬁgu‘(-')‘{;l(%I

the peroxidic conmpound(s)
is/are added to the al kali-ne solution of step b) which
al r eady 5. %@p%é@éeﬁl agkaéiathﬁnéwb%anﬂ%mpr@ter@mﬁélﬁn the
al kali netal hydroxl 24 4.
The process as claﬁﬁE&eﬁﬁaEﬁglﬁPIaéysﬁ SWRBPELnig first erB%BEdlnE%parate
sol ution conpri si ngdntacper oxiititc the = cdrkaduime(s) ssluisiash in ahép b) in
addition to the

in claim 4, mhere.S“H$eq%5%@ﬁ?”%f¥¥ﬂ§d‘“&tﬁsthea? Segyg PLPGESSn aggcC! al med

ed cat t support 1s first
br ought i APo the pepoxddic ﬁP@E°un@H§) alkaline solution _ and
subsequently treated with the aqueous solution of 10 the peroxidic
conpound(s). 6

The process as claimed in claim 1 or 2, wherein,

if a perborate or ©percarbonate 1is used as
peroxidic compound, the alkaline solution used in

15 step b) comprises only the peroxidic compound({(s) .

The process as claimed in one or more of claims
1-6, wherein the solution which comprises the
peroxidic compound(s) is heated to a maximum of
20 90°C, preferably to 60-85°C, before addition to
the impregnated catalyst support.

The process as claimed in one or more of claims
1-7, wherein the peroxidic compound is used in a
1-20-fold, preferably 5-10-fold, excess, based on

. the concentration of the noble metal salts.

25

The process as claimed in one or more of claims
1-8, wherein, in step c), the insoluble palladium
30 and gold compounds on the support are treated
either in the liquid phase at a temperature of
0-90°C, preferably 15-25°C, with hydrazine, formic
acid or an alkali metal borohydride, preferably
sodium borohydride, as reducing agent; or else in
35 the gas phase at a temperature of 40-260°C,
preferably 70-200°C, wusing hydrogen, ethylene,

propylene, 1isobutylene or butylene as
agent.

reducing




6. The process as claimed in claim1 or 2, wherein,

if a
.per borate or percarbonate is used as peroxi di ¢ conmpound, the
al kal i ne solution used in 15 step b) conprises only the peroxidic
conmpounds) . 7. The process as clainmed in one or nore of clains

1-6, wherein the solution which conprisg&sthe per oxi di c
conpound(s) is heated to a maxi num of 2 90[err]C, preferably to

60-85[err] C, P@f Or'ﬁne agddbbbOl akO claimed in!BRel BR Gl eﬁ'f canahmst
support. The process as.clained in gne or mre 9 g ng

1-7, wherein the pe}o%quEeE%*&xﬁﬂﬁiq%PRﬁﬁ&1ﬁ§1¥¥p§2§n € lT 55PoPY,
preferabl y 5-10- foldltbxcess adp@s®is ornsolution oft hearcomddkatliat metadf the

noble netal salts. as 6l k@ ,of
cl ai s §°mR%“ PI?ﬁes§8%§ ? %%%aﬁh nso Sgle pal | gg%Uﬁl 30
and gol d dbnpounds1nopartheul@xuﬂnﬁassxymaaqgt@&ﬁed either in the

| i quid phase at a tenperature of 0- 90[err]C preferably
15-25[err]C, w.th h§gra2| an al.kal,i

bor ohydri de, préf-er AplGptalyst 9T ¢ §5&Pﬁﬁ988r8H§§}| get5§eré8u5Wﬁggbgent or

else in 35 t phasgasfrgrinaséhydenea daaipger ahaid ajfd 48ygaeén[ e | C,
preferably 70-200[ et hzgenuﬁbﬂ am@ﬁggsgse?t hY¥h€8E: comprises paPl&Pdhgne,
i sobutyl ene or butyle nt.

as re uci n age
25 10. 10The pro@®sdoxs &t SEBBPHNERe FOYbr BNGOF| At compoundy. 9,

wherein the support drg idl¥CEBAd inetsd EPcéhpounds onWat pasbieglievels
carboxyl ate, 5 BVt RBGES: B0 4% chrrlepif By tndpRetay RS
for preparing vinyl clostede iim anlyeodaslaims 1-10phase from et hyl ene, acetic
aci d-and oxygen or
15 12. A catalyst as claimed in claim 11 comprising,
based on the total mass of the catalyst, 0.2-2.5%
by weight, preferably 0.6-1.5% by weight, of
palladium, 0.2-2.5% by weight, preferably 0.3-1.0%
by weight, of gold, 0.1-10% by weight of alkali
20 metal, preferably 1.0-4.0% by weight of alkali

metal, in particular potassium.

13. A process for preparing vinyl acetate in the gas

phase from ethylene, acetic acid and oxygen and/or

25 oxygen-containing gases in the presence of the
L catalyst as claimed in claim 8 or 9.

14. The process as claimed in claim 13 carried out at

temperatures of from 100 to 220°C, preferably from

30 120 to 200°C, and pressures of from 0.1 to 2.5
MPa, preferably from 0.1 to 2 MPa.

AR



oxygen-cont ai ni ng gases, which conprises palladium 10
“conpounds, gold and/or its conpounds

conmpounds on a particul ate, porous support and is obtai nabl e by
t he process as clainmed in any of clains 1-10. 15 12. A
catalyst as «clained in claim 11 conprising, based on the
total mass of the catalyst, 0.2-2.5% by weight, preferably
0.6-1.5% by wei ght, of pal | adeém 0.2-2.5% by wei ght, preferably

and/or its
and al so al kali netal

0.3-1. 0% by weight, of gold, 0.1-10% by wei ght of alkali 20
nmetal, preferably 1.0-4.0% by weight of alkali. metal, in
particul ar potassiun1 13. A process for preparing vinyl acetate in

t he gas phase fron1etﬁ§ ene, _aceti c _aci SXYPEH and/or 25
oxygen- cont ai P lGHse FRAGESS Ry PRORICING, FHEtﬁ%TALY catal yst as
claimed in cl pgodksy FOR PREPARING VIR®LDACEPATEAGSENG TRH CATALYS 13

carried out at tenperatures of from 100 to 220[err]C, preferably

from 30 120 to 200[err]C, anqupressures of from0.1to 2.5
MPa, preferably from0.1 to 2 MPa. ARstract

The present process allows the production of a catalyst

for preparing wvinyl acetate in the gas phase from

ethylene, acetic acid and oxygen or oxygen-containing

gases. The catalyst comprises palladium and/or its

compounds, gold and/or its compounds and also alkali

metal compounds on a particulaﬁe,
obtained by

porous support and is

a) impregnating the support with soluble
palladium and gold compounds,

b) converting the soluble palladium and gold
compounds into insoluble palladium and gold
compounds by addition of an alkaline solution
to the support,

c) reducing the insoluble palladium and gold
compounds on the support by means of a

reducing agent in the 1liquid or gaseous

phase,
.4 impregnating the support with at least one
soluble alkali metél compound and
e) finally drying the support at a maximum of
150°C,

wherein the catalyst is brought into contact with at
least one peroxidic compound in step b).



