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Moul di ngs based on silica This invention relates to noul di ngs based
on silica, to a process for their production, and their use as a

catal yst for the acetoxylation of olefines. 5 Silicas, particularly
pyrogenic silicas, are characterised by their extrenely finely divided
state and their correspondi ngly high specific surface, by their very
high = purity, by their spherical particles and by the absence of

pores. Due to these properties, there is dn increasing 10 interest in
pyrogenic silicas as supports for catal ysts (D. __Koth, H Ferch, Chem
Ing. Techn. 52, 628 (1980)). Mouldings hasRd PoMBECE 21 00 778 t hat
granul ar material s based on pyrogenic silicas can be used as catal yst
supports for the production of vinyl acetate nonomer. 15 It is known
from DE-A 38 iéﬁg%tga%.c | indri cal arti%*es whi ch havz.archgd end
faces and whi chtar " HALEPDF LR S MM G 3054 88 §4ddC8s £t al yst
supports for Phecess pfoduthéion pfoduaghiomcearat dhednomse. as a dapadgsss for
the producti ofopf + & eS8 PR L Sids IO WYL yR 20 DE-A 39 12 504 in which

al um ni um st earate, nagnesium stearate and/or graphite are used as a
Dr1 CaNt, (A O AUEELGH S8 EpUELLe R, TRl collul o5 acp Used oo
wi t h magnesi uby26heivaest reraly dimediycidaiviigedvatatdl andisthdmosi | Tabl et s
No. 350, as sugpkiésfoh¥ilEdySfgh LSV LA Al AR ) 4nbir veldY, WeLENT M.
purity, by their spherical particles and by the absence of
pores. Due to these properties, there is an increasing
10 interest in pyrogenic silicas as supports for catalysts (D.
Koth, H. Ferch, Chem. Ing. Techn. 52, 628 (1980)). |

It is known from DE-B 21 00 778 that granular materials
based on pyrogenic silicas can be used as catalyst supports
for the production of vinyl acetate monomer.

15 It is known from DE-A 38 03 900 that cylindrical particles
which have arched end faces and which are based on
pyrogenic silicas can be used as catalyst supports for the
production of vinyl acetate monomer.

A process for the production of pressed parts is known from
20 DE-A 39 12 504 in which aluminium stearate, magnesium
stearate and/or graphite are used as a lubricant, and in

which urea as well as methyl cellulose are used as pore
forming agents.

These known pressed parts which are produced with magnesium
25 stearate are commercially available as Aerosil Tablets

No. 350, as supplied by Degussa. They contain about 0.4 %
by weight Mg.

Catalyst supports for catalysts for the synthesis of vinyl
acetate monomer are known from EP 0 004 079 which consist

30 of extruded sections with a star-shaped cross-section or
which consist of ribbed lengths.
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Catal yst supports for catalysts for the synthe5|s of vinyl acetate
monomer dre known from EP 0 004 079 which consist 30 of extruded sections
with a star-shaped cross-section or whi ch consi st of ribbed | engths.

2 Catal ysts for the synthesis of vinyl acetate nononer, which

conprise at | east one passageway channel with an inside di aneter of at

|l east 1 mm are known from EP-B 464 633. DE- A 195 38 799 describes a
catal yst support in the shape 5 of a hon?yconb whi ch predom nantly consists
of Si Q2. According to Exanple 1 of safd patent, this support has a

di anmeter of 25 mm a stay wdth of 1 mm a stay spacing of 2 mm and a

| ength of 15@tRhYSASt éPr fihﬁa§YB§éﬁSé§a9§dV%\PY¥ acetatal PORRERY y WrkGlve

el ement s, Ei hﬁbrﬂp&’i@e} laltg 1@&@&: b?lb gaas&@egayuagdnﬁel \tzbehpmdméi@@hof f
unsat urate sters r olLellnes, aclds,and_o en n_t pnase, or
t he pur i (IPEREEST %néﬁflﬁgft nfBri REFEPBYR ?gg P Bbggﬁ %%% and

for the alkylatlon of aromatic conpounds. WO 97/36679 al so descrlbes a
cat al yst supfo®t 13 3% "Maglescribpsaaheatytyd, supnant iin ¢bgt sbapeth Si 2

and whi chsafdfela horleflebf8Nahien Mé@o@mmm@mﬁ@ @faséogfter
activation é:rcg_rlootas um ace can be g gé ﬁroductlon of
unsat ur at ed &% %&ﬁ&? § apéd CBF PLrsthr8 EHBPREL PS8 ed by a
very | ow 20qMam§nﬁnaaﬁ(ﬁﬁImbmewemathedMQeo@f1hmmeyaosba$haped1ng of
cata ysts I ififlsiid A YRRAMPIGE 1B iUARELY 4R agebeen fupd g&f&qt ors,

results in pr I nconsi der abl e, ticu
regard to p ygglly actlve elements, the resultlng catalyst can

10 be used for the production of unsaturated esters from
olefines, acids and oxygen in the gas phase, for the
purificafion of off-gas contaminated by organic substances,
and for the alkylation of aromatic compounds.

WO 97/36672 also describes a catalyst support in the shape
15 of a honeycomb, which is coated with SiO; and which after
impregnation with palladium and gold and after activation

with potassium acetate can be used for the production of
unsaturated esters.

Honeycomb-shaped catalysts are characterised by a very low

20 pressure drop. However, the use of honeycomb-shaped .
catalysts in industrial reactors, particularly in tube
bundle reactors, results in problems which are not
inconsiderable, particularly with regard to packing the
reactor tubes. With tube reactors, it is sometimes

25 necessary to pack several thousand tubes of an industrial
installation with honeycomb catalysts. In the course of
this procedure, it has to be ensured that the honeycomb
bodies do not break down during filling. Considerable
emphasis has to be placed on the avoidance of edge flow

30 effects, since otherwise the catalysts are not capable of
contributing their full effect. Moreover, honeycomb-shaped
catalyst materials exhibit poor thermal condutivity in a
radial direction. This is particularly disadvantageous in

reactions in which there is considerable evolution of heat,



reactor tubes. Wth tube reactors, it is sonmetinmes 25 necessary to pack

sever al "t housand tubes of an industrial Installation with honeyconb
catal ysts. In the course of this procedure, it has to be ensured that
t he honeyconb bodi es do not break down during filling. Considerable
enphasis has to be placed on the avoi dance of edge flow 30 effects, since
ot herwi se the catal ysts are not capabl e of contributing their ful

ef fect. Moreover, honeyconb-shaped cq%alyst mat eri al s exhi bit poor
thermal condutivity in a radial direction. This is particularly

di sadvant ageous _in reactions in which there is consi derable evol ution
of heat, as in oxidation reactions for example. For the 55 in oxidation

reacti ons foafexameheloﬁéﬂ f@@sonsﬁfﬂﬁ@f@r\is aRefrdIRAISO 0 Krtsire | S
currently no tri application in mhlch<ﬂ%tube undle reactor

or "t housaitiaosEraheSPRT LA koA Ry TR Rt i d R keR 5
mat eri al s. Fohoukasdseafohybesazrersparatgdckith hongydomprdhdipegs | n the

form of pefl eséaw/etcmatékf 3¢ Foremwlfe@séﬁw péfé@d&!se O, Backed

known from EP-B at Si can resse neans ﬁm nders
to produce sH&ﬁBrW§U1ﬂbP96mkH B?ecg?ﬁ?n?ﬁgpé}ﬂ?Wﬁy WR&EFt%%%ﬁﬂ%ﬁehed and
washi ng the eahdbiedaslppoptessupardirepes with acid until cations fromthe
bi nder are no | onger released. In addition, a supported catalyst, a

process for tll_elgr F&{Bgvhl nghhggggf gg 198 §tt§‘f‘62Egan ?88%%%%‘1 by

producti on o vinyl acetate are al so escri be
descri bes pr 838§ ﬁ§rP§n98§§dt8npﬁ99858nFBPP°r§$&|€%11QW@%GPXNQ§%S&PkQ&ts

can be uspdl @hed swppalryst oatameaahahyﬁasﬁm@%hef@él&b@e@rﬂﬁb&swn of

vinyl acetate. +;MaQ"RL¢A"9chd uhP$1 ML abh O e 2hn oY §1Saed NP G5 S ]
longer released. In addition, a supported catalyst, a
process for the production thereof, and the use thereof for

the production of vinyl acetate are also described.

15 EP-A 0 807 615 describes pressed parts based on pyrogenic
silica. These pressed parts can be used as a catalyst or
catalyst support for the production of vinyl acetate
monomer and for the hydration of ethylene. The pressed
parts may be of different shapes, e.g. cylindrical,

20 spherical or annular, with an outside diameter of 0.8 to 20
mm.

The present invention relates to mouldings based on silica,
which are characterised in that that the supporting
geometry consists of a hollow cylindrical configuration

25 with internal reinforcing stays or spokes leading from the
inner wall of the hollow cylinder to the centre the
moulding, or is characterised by a multiplicity of
passageway channels.

The mouldings according to the invention can have an

30 outside diameter from 1 to 25 mm and a ratio of height to
diameter of 0.2 to 5. Furthermore, they can have a total
pore volume of 0.3 to 1,8 ml/g and a BET specific surface
of 5 to 400 m?/g.



parts may be of different shapes, e.g. cylindrical, 20 spherical or
annular, with an outside diameter of 0.8 to 20 nm The present

i nvention relates to noul di ngs based on silica, whi ch are characterised
in that that the supporting geonetry consists of a hollow cylindrical
configuration 25 with internal reinforcing stays or spokes |leading fromthe
i nner wall of the hollow cylinder to the centre the nmoul ding, or is
characterised by a nultiplicity of passageway channel s. The
moul di ngs according to the invention canfhave an 30 outside dianeter from1
to 25 mmand a ratio of height to dianeter of 0.2 to 5. Furthernore,

t hey can havBeasioj atontentpas® th uiemlefinys3 aldeckddng k@ &nd a BET specific
surface n4 4
The SiCp coﬁ?gﬁgt% %9 ﬁ% f%ﬁabl nore han 99. Ph% by weight.. The

accor to invention Ts
preferably ﬁﬁPEOFﬁaﬁngngO%lsy mngmtuem*és capripokesprichen @ ters by

consti t uent &eggntbe'rhesmohmamn@s2a%8ydlngve¢gtlzlﬁe ime®ibdidgs according
to the i enhlon can ES re 0 qfterls d as bei n free from

bi nders. SrheZorpag.Be, ARaRaRHEr TRed otk Ty W GHOSeFRe ek
density canfaaagechnoammﬁﬁttbo?@ésg/than 5 %hbypweﬁgmm.lThEHﬁuxklfurther

relates to ﬁeﬂ%@%?SEaBOEgBBE fﬁoﬂr99PCEb°ﬁ0@f%gPU|dings based on silica;

which is 10 characterised 'n that silicais s ected to a kneadi ng and

wor Ki ng pr oges priesefkt rmdeeltlbhefa&ﬁeéakelaéegpéé Og%wcess Ctlr i d he
desired |l ength means of a_cuttin evice, IS dried at a tenperature

of 20 to 15@F@FPFél°§n&fl§°§ﬁﬁé§9§dgﬁﬁﬁd on silica, which is

10 characterised in that silica is subjected to a kneading and
working process, is extruded, the extrudate is optionally
cut to the desired length by means of a cutting device, is
dried at a temperature of 20 to 150°C, and is annealed for

a period from 0.5 to 10 hours at a temperature from 400 to
15 1200°C.

In one particular embodiment of the invention, the silica
can be a pyrogenic silica. Silica which can be used
according to the invention, which thus includes pyrogenic
silica, is described in Ullmanns Enzyklopidie der

20 technischen Chemie, 4th Edition, Volume 21, pages 451 to
476 (1982).

One preferred embodiment of the invention is a process for
the production of mouldings based on silica, which is
characterised in that silica is homogenised with methyl

25 hydroxyethyl cellulose, wax and/or polyethylene glycol with
the addition of water and optionally with the addition of
an aqueous alkaline ammonia solution, is subjected to a
kneading and working process, is shaped and/or extruded,
the mouldings are optionally cut to the desired length by

30 means of a cutting device, are dried at a temperature from
10 to 150°C and are annealed for a period from 30 minutes

to 10 hours at a temperature from 400 to 1200°C.



a period fromO0.5 to 10 hours at a tenperature from400 to 15 1200[err]C.

In one particul ar enbodi nent of the invention, the silica can be a
pyrogenic silica. Silica which can be used according to the invention,
whi ch thus includes pyrogenic silica, is described in Ul mnns

Enzykl op[err]die der 20 technischen Chem e, 4th Edition, Volune 21, pages
451 to 476 (1982). One preferred enbodi nent of the invention is a
process for t he production of noul di ngs based on silica, which is
characterised in that silica is honogeni 8ed with nethyl 25 hydroxyet hyl
cel l ul ose, wax and/or polyethylene glycol with the addition of water

anfl optionakhyeawietrb t hé xaddi biromtmﬁ.s whi@h éﬁQBD@Sg@d)cKaﬂiérﬁkﬁg@rﬂi’&Hﬂﬂ)n g
sol uti on, U n ess ape
8% %bﬁEEEQﬁER ar ahe H?%gd ﬂa?erla Iy Cu? ? ?Fé%%§TF§H

and/ or extru s-are optrona | engt h
by 30 neansa§fbéaéﬁttﬁﬁglééﬁﬁéebeéverétaém ar airenpermixees ffom 10 to

150[err]C a%&aﬁb&e@””%&heﬁefﬁéea ESE'@Qri&?ﬁb39uﬁ1ﬂHéeﬁroceséo 10 hours at
a tenper ure fr%F14og %h1200 # 1
nead&FSCEHREr fi P eﬁﬁ R efBbPETHHEH ABNOBLRFEStFHM P and

conpactlon efsechehiiche thaket dti possabhe €bf effedt sddbhtionab dbmpkection
fluidised beg chgl fliked ndtbri8l, TotRhS ab0p1oughXAIREEs Cr?ﬁ'eé) yéegpzirw

Carrylng out the process accord % enti on.

ni xers can K&in elfsSe&rmaéH raRd si-t Migdapgppedt nepfipg @@m.@lmape

corrpgctlon effﬁ‘ct:téaieaﬂré@illyahﬁr icale, e&lﬁﬁrhdéi‘ phawlebem XBhE, pk@@@@leff :Ej@n pan

grinders, Qr LN a can effecte

directly ?ntgﬁ%ngk % S éOWgVer f?ﬁg % 83P82e10°FhahBufﬁfﬁﬁs can be

ef f ect ed |naﬁuqugrsorunqunyﬂagwn presses or in tabletting machines
also. The mouldings according to the invention are

preferably producted by means of extruders.

In one particular embodiment of the invention, the mixture

15 can have the following composition before it is shaped:

50 - 90 % by weight silica, preferably 65-85 % by
weight;

0.1 - 20 % by weight methyl hydroxyethyl cellulose,
preferably 5-15 % by weight;
20 0.1 - 15 % wax, preferably 5-12 % by weight;
0.1 - 15 % polyethylene glycol, preferably 5-
10 % by weight.

The mouldings can be annealed at 400 - 1200 °C for 30
minutes to 10 hours. The fracture strength, total specific

25 surface and the pore volume can be varied within certain
limits by varying the amounts of substances used and by
varying the pressing pressure.

The mouldings according to the invention can be used either
directly as a catalyst or as a catalyst support.

30 For use as a catalyst support, the mouldings can be brought
into contact with a catalytically active substance after



extruders, in extrusion presses or in tabletting machi nes al so. The

moul di ngs according to the invention are preferably producted by neans
of extruders. In one particul ar enbodi nent of the invention, the

m xture 15 can have the follow ng conposition before it is shaped: 50 -
90 % by wei ght silica, preferably 65-85 % by

wei ght ; 0.1 - 20 % by wei ght nmet hyl hydroxyet hyl. cel | ul ose,
preferably 5-15 % by weight; 20 0.1 - 155% wax, preferably
5-12 % by wei ght; 0.1 - 15 % pol yet hyl ene gl ycol, _
preferably 5- 10 % by wei ght. The noul di ngs

can be annediheil mntpr@tnct ipo@dradrCeoracldd vateg, nitffesecessdrpoupyg. The

fracture strengtdbld ot t1se fdamhsur face and the pore vol une can be
varied within certain limts by varying the anmounts of - substances used

db ' fh essi pressure. The mouyl di ngs accordjng to
? Ee i %vent i \(;I;]lr'; Z%aﬂg%%c@sgé, é?‘%‘ﬁg*l%gs "lﬁcﬁaecftrlcg}‘ EYTRIERES] §7§318F gangbe
cat al yst supp®ed.as3d Fuppase for & heatcdtadtystuioor tthet peodockdbngsfcan be
brought 5 ¥t OB @Lte Yhddbrie £ Ay téttfrngﬂe\hle?}Cfa'c\é%i%U Bgtangggaf ter

6 their production and can be activa necessary, by sui tabl e
further trea?¥E9T?-

The mouldings according to the invention comprise the

following properties or enable such properties to be
obtained:

10 - low pressure drops
- low bulk density
- relatively large external surface per unit volume of a
reaction vessel
- improved mass and heat transfer
15 - comparatively simple packing and emptying of industrial
tube bundle reactors, particularly by comparison with
known honeycomb-shaped catalysts.

The low pressure drop across mouldings according to the
invention results, amongst other causes, from their

20 geometric dimensions, due to which there is an extremely
high free surface area over the cross-section of the

mouldings and/or a very high voids fraction in the catalyst
packing.

Catalysts can be produced based on mouldings according to
25 the invention which enable higher which enable higher
space-time yields and selectivities to be achieved.

The invention is explained in greater detail below with
reference to the drawings.

The drawings are as follows:



~In particular, nouldings made from pyrogenic silica can be used as a
support for the catalyst for the production of 5 vinyl acetate nononer from

et hyl ene, acetic acid and oxygen. The noul di ngs according to the

i nvention conprise the fol l ow ng properties or enable such properties to

be obt ai ned: 10 - | ow pressure drops - |l ow bul k density -

relatively large external surface per unit volune of a ~ reaction

vessel - i nproved nass and heat transfer 15 - conparatively sinple
 packing and enptying of industrial 7tube bundl e reactors,

particularly by conparison with known honeyconb- shaped cat al ysts.

The | ow presSigerdrdp across dmud«ifngs izec@hdionght @ phessedi pyest 693 t
results, anmongst other metric dimensions, due to
which there is an extrerre@ teLJ Ot{ﬁgéaq?srtséglf g@% arél Svef FRE

cross-section of the YR} 4F ngs and/ or a very high voids fraction in the
cat al yst packi ng. Cat al ysts can be produced based on noul di ngs
accor di ng t oF2Gutrke2i nverg ia)rpe/!d‘d;sébtﬁn&glﬂllmls@&atébhl 6k $_ﬁ@bl@am?her
space-ti yields and s e.achieve e invention is
explalnegq%n great er deﬁ%Jéé%)%ﬁé wi lPeFé?Eﬁ%e 2§0 the draw ngs.

The draw ngs are as_follows:
Figure 3 shows a pressed part or supported catalyst in

the form of what is termed a minilith; and

Figure 4 is a perspective illustration of the minilith
shown in Figure 3.

10 The Figures relate to embodiments of the invention. The
maximum outside diameter d; of the cart wheels and of what
are termed miniliths is preferably 25 mm, wherein the ratio
of height h to outside diameter (h/d;) can range from 0.2
to 5. The inside diameter of the mouldings is denoted by

15 d;. The wall thickness the mouldings ((d; - d,) X 0.5) can
fall within the range from 0.05 to 0.3 times the outside
diameter. The stay or spoke thickness of the mouldings is
denoted by d3 and can fall within the range from 0.05 to
0.3 times the outside diameter. The number of internal

20 reinforcing stays or spokes or passageway channels can
amount to at least 3.

The present invention also relates to a supported catalyst
for the production of vinyl acetate monomer (VAM), which
catalyst contains, as catalytically active components on a

25 support (moulding), palladium and/or compounds thereof and
alkali compounds, and which additionally contains gold
and/or compounds thereof (Pd/alkali/Au system) or cadmium
and/or compounds thereof (Pd/alkali/Cd system) or barium
and/or compounds thereof (Pd/alkali/Ba system) or

30 palladium, alkali compounds and mixtures of gold and/or
cadmium and/or barium, and which is characterised in that

the support is a moulding according to the invention.



7 Figure 1 is a cross-section through a pressed part or

supported catalyst in the formof a cart wheel ; Figure 2
is a perspective illustration of the cart 5 wheel shape shown
in Figure 2; Figure 3 shows a pressed part or supported catalyst in
the formof what is termed a mnilith; and Figure 4 is a perspective
illustration of the mnilith shown in Figure 3. 10 The
Figures relate to enbodi nents of the invention. The maxi mum out si de

di ameter d[err] of the cart wheels and of what are termed mniliths is

preferably 25 mm wherein the ratio of height h to outside dianeter
(h/d[err]) cﬂﬁtassmumfdumpdhdas, stuehb asThe tiasside dcameter fof &kempdel) di ngs
i s denoted odt RisC .t ngs ((d[err] - d2) X 0.5)
can faIIQ%: &?n t nge r%ﬁlgﬂgéiﬁoggmgeybﬁés t he outside

di aneter. The stay or spoke t hi ckness of the nouldings is denoted by d3
and can faJITQWt?%' qqﬁﬁﬁﬁ)Qﬂ?ﬂﬂﬁentsoc§ntPﬁe?rﬁﬁénBu%§|H%e
dianeter.'ﬂﬁblnwﬁmﬁg(ﬁySUEmynal 20 reinforcing stays or spokes or

passageway channel s can anDunt to at | east 3. The present invention
al so rel agespg /§¥FE$E for the production of vinyl acetate
nmononer (VA R%ﬁ cat st contalns as catalytically active

conponents o éC@éa%b%bbrqomﬁﬂHHQﬁrun pal | adi um and/ or conpounds t her eof
and al kal pdgRapOLIKEB: EditboMidd addi tionally contains gold - and/or
conpounds thereof (Pd/alkali/Au system) or cadm um and/ or conpounds

(ol ol kal 1 1 EaSySpebr 38 e s ERABr Ul GO B TG oy SRR o
gol d and/ or use@aﬁﬂ¥uﬁ&%hﬂ#%ﬁu%%&?ﬁnﬁfeﬂﬂﬁx&nﬁﬂﬁﬁéiasﬁ§m§€@érl§@G thishat
the suppant pargose)| StREn&f CRESE I dHid hehd MAdARr oxygen or air
are reacted in the gas phase, optionally with the addition
of inert gases, at temperatures between 100 and 250°C and
at normal or elevated pressure in the presehce of the
supported catalysts according to the invention.

15 A production process of this type is known from the
documents DE 16 68 088, US 4,048,096, EP-A 0 519 435, EP-A
0 634 208, EP-A 0 723 810. EP-A 0 634 209, EP-A 0 632 214,
EP-A 0 654 301 and EP-A 0 0807 615.

The poresent invention also relates to a process for the

20 production of the supported catalyst for the production of
vinyl acetate monomer by depositing Pd, Au, Cd or Ba metal
compounds by impregnation, spraying, evaporation, immersion
or precipitation, optionally reducing the reducible metal
compounds which are deposited on the support, optionally

25 washing in order to remove chloride fractions which may be
present, impregnating with alkali acetates or with alkali
compounds which under the reaction conditions for the
production of vinyl acetate monomer are completely or
partially converted into alkali acetates, in a suitable

30 sequence, which is characterised in that the support is a

moulding according to the present invention.



8 Pot assi um conpounds, such as potassium acetate for exanpl e, are

preferably used as al kali conpounds. The catal ytically active
conponents can be present in the follow ng systens: 5 Pd/Au/al kal
conpounds Pd/ Cd/ al kal i conpounds Pd/ Ba/ al kal i conpounds The
supported catal ysts according to the invention can be used for the
production of vinyl acetate nononer. For this 10 purpose, ethene, acetic
acid and nol ecul ar oxygen or air are reacted in the gas phase,
optionally with the addition of inert9gases, at tenperatures between 100

and 250[err a t;normal or_el evated pressure in the presence of the
suppor t ed cgggl g?éeggcéggFﬁgl?E FH5€?ﬁ5eﬁ?f% °S Egia\Rﬁ?ﬁﬁéglé%f"ﬁﬁﬁtess of
this type i pricduwtifnowtt tbe sugpoutedt sabDEl{st 680086he L@:éldw&&gﬁé%ng?Afo
519 435, EPx 0 - 7 10. _EP-A 0. 634 209, EP- :
EP-A 0 654 g@fygn§°%§?£%0§8§§$e§lgy %%pg?ﬁga 6?%5%?? FARRA T Hi S <D rel ates
to a procesdasac sikkd uzdopr eddcei snlotivhewbiiphocortains ayybd é@% theB
producti f AVANa\Y] et o] itin d.. Ad, or Ba
a5 Battaditn YeItes She TR ThE MndEROs L0 ERSREY! nmer o on
or precipit &ipydtagsousial oy dadgvcegsshens ediithboe wethdut cgnpounds
whi ch are depesidRdiat et BEIHBPOLbt 1BRLh Yalk ¥n 2R ERDI DG L0 01 der to
renove chloﬁﬁhe fraétigns %Eﬁ%h q&ylbe ? p%esepg, |%pr§%%aflnﬁnm4th
al kal i acet&F@@rbﬁQMHﬁ$O§ﬁk&hﬂ0rldecéwpgumdsSthmhhumdgrbehpresemi|de I
conditions f Is | ' agetate n . etely
or partfg#?ﬁﬁgghcgﬁfégg#ﬁkgﬁgl%gppbgﬁqugggeﬁiﬁgg §g§§%§¥§a§%g5%ﬁuence,
whi ch i s1@h&hctsappsad befiorgt orhafsgppyeshinga drying the catalyst

precursor which is thus obtained, and impregnating with

alkali acetates or with alkali compounds which under the

reaction conditions for the production of vinyl acetate

monomer are completely or partially converted into alkali

15 acetates, which is characterised in that the support is a

moulding according to claim 1.

The supported catalysts according to the invention can be
used for the production of unsaturated esters from
olefines, organic acids and oxygen in the gas phase.

20 The catalysts of the Pd/alkali/Au system according to .the
invention can be obtained by impregnating the support with
a basic solution and with a solution which contains gold
and palladium salts, wherein the impregnation steps can be
carried out simultaneously or in succession, with or

25 without intermediate drying. The support is subsequently
washed in order to remove chloride fractions which may be
present. The insoluble metal compounds which are
precipitated on the support can be reduced before or after
washing. The catalyst precursor which is thus obtained can

30 be dried in order to activate the catalyst can be
impregnated with alkali acetates or with alkali compounds
which under the reactions conditions for the production of
vinyl acetate monomer are completely or partially converted
inton alkali acetates. In general, the noble metals of



noul di ng according to the present invention. i

9 The present invention further relates to a process for the .
production of the supported catal yst for the production of vinyl acetate
nmononer by inpregnating the support with a basi c solution and a sol ution
whi ch contains gold and 5 palladiumsalts, wherein inpregnation is effected
si mul taneously or in succession, with or wthout I ntermedi ate drying,
optionally washing the support in .order to renmove chloride fractions

whi ch may be present and reduci ng thet® nsol ubl e conpounds which are
precipitated on 10 the support before or after washing, drying the catal yst
precursor WRYHRY satialyséist sianede pmesenpr égnahengowint bf a shéhliomcet at es
or with al kalHe Gif#tds whi ch under the reaction conditions for the
production of vinyl acetate nononer are conpletely or partially ]
converted into li. 15 Acet at esg, ich,is chatacterised in that the
support is ahiEtor %%l&a#d@&&a&aﬁrésyé'cﬁ:gﬁnf“ﬁa sa‘i"i’ﬁeci‘ﬁpﬁ?}%rted catal ysts
accordi ng t degesitedeiy dmprmgnadiongyseprhgingheipmedstbhosrof unsat urat ﬁd
esters frgm | afd f ' Ci an X | g p e. 20 The
cat al yst sgofpﬁeh%%ﬂ/é;cﬁ%éll /p(/%ws%sl? er%gggéog‘g;%négpg tnﬁtéhggsi %%%n??%“r'\ncan be
obt ai ned by ﬁ?ﬁwgﬂﬁ%ﬁﬁﬁﬁj Gk c@iredastswi(US—PS 4,883y 82801 UBTBA and with a
sol ution whiZBEHta nYEd 4, 668n@193l.1 adi um salts, wherein the

| mpregnati on steps can be carried out simultaneously or in succession,
with or 25 vhd Do ddt rgﬂ% [N SURROLL, i ently
washed in o?%er tgjkgﬁgge C ﬁ%&ﬁg FT%?F}%ﬁg &ﬁ?c%hﬁaéugégﬁggéresent. The
i nsol ubl e netadia bt SR Paurencace

10 Reduction of the catalyst can be effected in an aqueous
phase or in the gas phase. Formaldehyde or hydrazine are
suitable for reduction in an aqueous phase, for example.
Reduction in the gas phase can be effected with hydrogen or
forming gas- (95 % by volume N; + 5 % by volume H;), ethene

15 or ethene diluted with nitrogen. Reduction with hydrogen
can be conducted at temperatures between 40 and 260 °C,
preferably between 70 and 200 °C. Reduction with forming
gas (95 % by volume N; and 5 % by volume H;) can be
conducted at temperatures between 300 and 550 °C,

20 preferably between 350 and 500 °C. The catalyst can also be
reduced with ethene in the production reactor, after
activation with alkali acetate.

The catalyst supports according to the invention
advantageously retain their mechanical strength under the

25 reaction conditions of the catalytic process, particularly
under the effect of acetic acid. '

The production of supported catalysts of the Pd/alkali/Au
system on mouldings according to the invention is described
in greater detail below.

30 The mouldings according to the invention are impregnated
with a solution which contains palladium and gold.
Simultaneously with the solution which contains noble



precipitated on the support can be reduced before or after washi ng. The
catal yst precursor which is thus obtained can 30 be dried in order to
activate the catal yst can be i npregnated with al kali acetates or with
al kal i conpounds whi ch under the reactions conditions for the
producti on of vinyl acetate nonomer are conpletely or partially
converted I nton alkali acetates. In general, the noble netals of

10 Pd/ Au catal ysts can be present injyhe formof a shell on t he
support. For Pd/al kal i / Ba catalysts t he net al salts can be

deposi ted by |g§51§gnat|ongé a 4 | nmer si on, or rec%p ion (EP O
519 436). ThB&€ nBFhdls28Y e %%b Seq s/t k‘sét‘i SralVSts (US- PS
4,902, 823, USml@Sldineﬁ393p@99;nwst@stlzt¢61&8v®1t990n are Dappareginadedh wilth a
cat al yst sySt)sgtct Qslhh§OEUQHQ&ﬁexqa¥ caataiasan&%} horedead 10

Reduction of the catal yst can ected 1 n an agueous phase or in the
gas phase. FGPWHPHEH?deTBF koot azramraprd OrSQRTQﬂHQQQ(ﬁeQWﬁhﬁﬂzQQQVﬁﬁtan

aqueous phasealfiadiemagpbdegold Reducthebri mydhexihss phase can be effected
wi th hydrogen or formng gas (95 % by volume N2 + 5 % by vol umre H2),

et hene 15 or h e g Y, can
be conduct edTglte t%gﬁl g'}lg?%r gsl\,\%fétgmgé%tig §81%B§<grgﬁftééfrki%ﬂ§ﬁﬂ‘ﬁ%g§&bl

bet ween 70 aﬁd’dzf%lfiélsrv] elkpddubirarbanehesorat kil Caphonaesy, tgllﬁ?dtlune N2
and 5 % by velilieatids exnmigtureg0BdUthede asubetdeted Urmscmimaen 300 and

b 1 ctuced WG ane/BF FRELBRoBUAE PO cHER gF CLT Ty wbel! AN &S0
10 Palladium chloride, sodium or potassium palladium chloride
or palladium nitrate, for example, can be used as palladium
salts for the production of the solution which contains
noble metals. Gold(III) chloride and tetrachlorocauric({III)
acid can be used as gold salts. Potassium palladium

15 chloride, sodium palladium chloride and/or tetrachlorocauric
acid are preferably used.

Impregnation of the mouldings according to the invention
with the basic solution has an effect on the deposition of
the noble metals in the support material. The basic

20 solution can be used either simultaneously with the
solution of noble metal or can be used in any desired
sequence with this solution. The mouldings according to the
invention are brought into contact with fhe basic solution
and with the solution of noble either simultaneously or in

25 any desired sequence in succession. When the mouldings
according to the invention are impregnated in succession
with the two solutions, an intermediate drying step can be
carried out after the first impregnation step.

The pressed parts according to the invention are

30 preferably first impregnated with the basic compound.
Subsequent impregnation with the solution which contains
palladium and gold results in the precipitation of
palladium and gold in a surface shell on the moulding. The

reverse sequence of impregnation generally results in a



activation with alkali acetate. The catal yst supports according to the
i nvention advant ageously retain their nechanical strength under the 25
reaction conditions of the catalytic process, particularly under the
effect of acetic acid. The production of supported catalysts of the

Pd/ al kal i / Au system on noul di ngs according to the invention is described
in greater detail below 30 The nouldings according to the invention are

i mpr egnat ed with a solution which congai ns palladi umand gol d.

Si mul t aneously with the solution which contains noble

metals, or in any deiire

sequence in,successi.on, t | di
accor di ng t o™Phe PhveRtT ohoR? e??ﬁﬁ%xﬁﬁﬁ%ﬁ#%&ﬁﬁ?@aogq hgépgggglb%g%%smhich
may contai n omerothepceobassection orotirelsnouidh nigndisedofberndher conpounds

serve to Cpnﬁﬁﬁéegspeé'ééhaﬂb@@& 555£5§f§5kéiygrhgugygpg(gggalysthhe
conmpounds in”the basic solution may consist of alkali_ _. hydroxides, alkal
bi car bonat es COBPEAFiLNgafpBRELRED %lllxﬁla jcan %Jrsfc?g?ﬁe%bt(ﬁmrﬁ MR8 of t hese

SubztaHESSL Bapasging thehydvexsdesagdénce sofli impiairaixiate e preferably

pal | acti um i PPateOipo0o8, £EE gRABbEE)  “CabEifee, ARMA ML S he”

product i on ohombgesebusi on whNeAt chamagaseous bkt lerHptteian oitRe )

chloride andyeebnagihar@auyi ekhibit red@tddcadt beity esh@ssadat isalts.

Pot assi um pal | adi um 15 chl ori de, sodium palladi um chloride and/or

tEtraChloroa%QE%lysts with shell thicknesses less than 1 mm are

10 particularly suitable. The shell thickness is influenced by
the amount of basic compound which is deposited on the
moulding in relation to the desired amount of noble metal.
The higher this ratio is, the lower is the thickness of the
shell which is formed. The quantitative ratio of basic

15 compound to noble metal compounds which is necessary for a
desired shell thickness depends on the nature of the
moulding and on the basic compound and noble metal
compounds which are selected. The requisite quantitative
ratio is advisedly determined by a few preliminary tests.

20 The shell thickness which is present can easily be
determined in such tests by cutting open the catalyst
particles.

The minimum necessary amount of basic compound results from
the stoichiometrically calculated amount of hydroxide ions

25 which are necessary for the conversion of the palladium and
gold in the hydroxide. As an approximate value, the basic
compound should be used in a 1 to 10-fold stoichiometric
excess for a shell thickness of 0.5 mm.

After the pore volume impregnation process, the mouldings

30 according to the invention can be coated with the basic
compounds and with noble metal salts. If intermediate
drying is employed, the volume of both solutions is
selected so that they each correspond to about 90 to 100 %
of the absorption capacity of the moulding used. If



acid are preferably used. Inpregnation'of,the noul di ngs according to

the i nvention with the basic solution has an effect on the deposition of
the noble netals in the support nmaterial. The basic 20 solution can be used
ei ther simultaneously with the solution of noble nmetal or can be used
in any desired sequence with this solution. The noul dings according to
t he I nvention are brought into contact with the basic solution and
with the solution of noble either sinultgageously or in 25 any desired
sequence i n succession. Wen the noul di ngs according to the invention
are inpregnated in gucces ilon . with the two solution an |nterned|ate
drying step tRheHRediate Jrying i pitdedndhy ﬁﬁ@'Fﬁngﬁn&P Adyidp

The pressed palumeaccﬁrdhagth)impreqnaﬂﬂonnsamutxﬁhspmebem@bbprtespbnd
i mpregnat ed &h | nd u q gQﬁ t,h the
sol ution whicC g%nt%ﬁ§i§;ébﬁayquﬁ Whereé§ Pﬁ% ?@@% %éﬁgf} tdqJrg;e\g“:apltatlon

of pal | abBeui addryeie o5 Ja su&fteR:e‘? s-hé4 |t pache ofbgirdi Ag vothae
reverse sefugEgoOErbiPsegnat®m gen®rod |prdRstidly iehpdoyed,

12 nore or ss_ho eneogus, di s butj o of t he no tal s over the
cross- sectloﬂafigl?ﬂg gggl‘alﬁ% Ju%e‘fﬂ£ %Enit r’c?cé’srseﬁeesrryé’&éfdb@tgd
appr opri at el $heheedvent catb¢?ﬁt€heseom@$¢$4rﬁpxtahﬁaruﬂyaﬂmﬂlorcan al so be

obt ai ned wheg ﬁe@ﬁELBWJQHJ.Eh@oi‘@e\!ﬁf§ec§ﬁm%é)fuééﬂ)rqgﬂﬁ;\}eqn (see US
4,048,096 for "'exanple).” Catal ysts which conprise a honogeneous or al nost

romseneous LML S DRR sy T eI s st L e
nmare 10 basic solution to form insoluble noble metal compounds
occurs slowly and is generally complete after 1 to 24
hours, depending on the method of preparation. Thereafter,
the water-insoluble noble metal compounds are treated with
reducing agents. Wet reduction can be effected, with
15 aqueous hydrazine hydrate for example, or a gas phase
reduction can be effected with hydrogen, ethene, forming
gas or methanol vapour. Reduction can be effected at normal
temperature or at an elevated temperature, and at normal

pressure or under an elevated pressure, optionally with the
20 addition of inert gases also.

Before and/or after the reduction ofthe noble metal
compounds, any chloride which may be present on the
moulding is removed by thoroughly washing the latter. After
washing, the moulding should contain less than 500 ppm,

25 preferably less than 200 ppm, of chloride.

The moulding which is obtained after reduction as a
catalyst precursor is dried and is subsequently impregnated
with alkali acetates or with alkali compounds which under
‘the reaction conditions for the production of vinyl acetate
30 monomer are completely or partially converted into alkali
acetates. The moulding is preferably impregnated with
potassium acetate. A pore volume impregnation method is
preferably used again here. This means that the requisite
amount of potassium acetate is dissolved in a solvent,



10 particularly suitable. The shell thickness is influenced by t he

anount ' of basic conpound which is deposited on the nmoul ding in relation
to the desired anount of noble netal. The higher this ratiois, the

| ower is the thickness of the shell which is formed. The quantitative
ratio of basic 15 conpound to noble metal conpounds which is necessary for
a desired shell thickness depends on the nature of the nmoul di ng and
on the basic conpound and noble netal j4conpounds which are selected. The
requi site quantitative ratio is advisedly determ ned by a few

i m nar he th| kness ich is present can easily be
SQSeLE:Eedy kggégﬁbgg §Q€%§ Ct%?l%% %mﬁw9§vgb%éh oximately i ¢| es.
The ni ni nunFREEESRARYS k@ Uthe Ebdsagitd arorppacdtyestil tse fmoulding tfier
stOIchlonetth@aBEYeEEEQUEaieénenvﬁnisOQ?I%ﬁgﬁgééﬁ?éfHﬁi&%ﬁgMy Yad® eo

necessary f E 56Enversmn of €

hydr oxi de. r BRI faVelyae et the mauidings. conpound shoul d be used

inalto 10 fold stoichionetric excess for a shell thickness of 0.5
mm Nf The fhaipbed, vobatedi mpukdingi b mhmmsenﬂllqe dmlddlitegs 30
accordi ng terﬁaumeﬁBEbeﬁréaeoﬁ€e§93$fd1¥%§fkﬁiﬁ*i’ r in éﬁRf ds and
w th noble I nt ernme € vol ume
of both solgEF8ﬁ§easln alEeI@EtEﬂn361§ﬁa?P¥¥@§a¥%ﬁﬂbeﬁﬁ unsiexbout 90
to 100 % nitkoyke absanpiheptcgascity of the moul ding used. If

13 internediate drying is omtted, the sum of the individual vol unmes

Slné.h? . éln“g e SLRERESeR bY] hd5pobss! L ERLLFERYE une BB

afk BPRelka)riyBpyf¥stems on mouldings according to the
invention is effected in a known manner according to the

patent specifications cited above.

For the synthesis of vinyl acetate monomer it is advisable
to coat the mouldings with 0.2 to 4, preferably 0.3 to

15 3 % by weight palladium, 0.1 to 2, preferably 0.15 to
1.5 % by weight gold and 1 to 10, preferably 1.5 to
9 % by weight potassium acetate, with respect to the weight
of the moulding used in each case. These data are
applicable to the Pd/alkali/Au system. In the case of

20 mouldings with a bulk density of 500 g/l1, these
concentration data correspond to volume-based
concentrations of 1.0 to 20 g/1 palladium, 0.5 to 10 g/1
gold and 5 to 50 g/l potassium acetate. In order to prepare
the impregnation solution, the corresponding amounts of

25 palladium and gold compounds are dissolved in a volume of
water which approximately corresponds to 90 - 100 $ of the
water absorption capacity of the moulding in question. The

same procedure is employed for the preparation of the basic
solution.

30 The cadmium content of the Pd/alkali/Cd catalyst (finished,
coated moulding) can generally range from 0.1 to 2.5 % by
weight, preferably 0.4 to 2.0 % by weight.



5 ratiofrom3 : 7 to 7 : 3 is preferably enpl oyed, particularly a ratio

of 1 :.1. Water is preferably used as the solvent in both these cases.
Sui t abl e organi c or aqueous-organi ¢ solvents can al so be used, however.
The reaction of the noble netal salt solution with the 10 basic solution to
forminsol ubl e noble netal conpounds occurs slowy and is generally
conplete after 1 to 24 hours, depending on the nethod of preparation.
Thereafter, t he wat er-insol ubl e nobl §Etal conpounds are treated with
reduci ng agents. Wet reduction can be effected, with 15 agueous hydra2|ne
hydrate for exanple, or a gas phase reductlon can b eff ted mn%

hydr ogen, efmﬁﬁu?aﬁ%HWHQQ?tentg§§ shemBoahkpLidpaurat HﬁEtl ﬁntﬁﬂe e

ef fected at guatdl moulldEMAr dlaw edlerall 1§N rehgeafedmt Oupetat 2@, tabd at
nor mal pressyre ar der._.an «el.eyat ed o;pressu tionally with the 20
addi tion of T gREET ATy 0-4 Poflsfe ® a?l) /((:')’(ra gﬂaer the reduction ofthe

nobl e net al conpounds, any chlorlde whi ¢ rese t_on &2
moul di ng i s Thenmaklasiumagantgmty foaé'-ﬁiené’dt/ﬁé]qa&tlt/@fd °Af P@ alkalysBing,

t he rm]thI drﬁlngcastlé@w@lt cmﬁghé&f?détag&ihm%mmgﬂ&aw g‘eﬁ]?abllyyl gaﬁg_éhan 200
of ¢ i de i.n ic t i e | as a
Ay e‘é’fﬁ‘goq ?st?ir e%% tl!bsperc?uen %li_ Oesd t3e(% by H\%&gﬁ@ i

catal yst pr y b npregnat al kal i
acetates or palhaciwml i corrpounds whi ch under the reaction conditions
for the production of vinyl acetate 30 nononer are conpletely or partially

Co?xertEd i {“i‘He Jf’é‘é!;s:tLuI{l @@@E@ﬁ@%orﬁ&m diHyg B@/ﬂﬂ@clﬂf/wdbr' npr egnat ed
Wi po gelat e pore, yol u nati_on
preferably ugéz gg]%fh ﬁ%r‘éat%'ﬁ' r}ﬁ%é t%oagcr eqdl sulltrgatn%ci CJaa?f‘ount of
pot assi urhtacgéneeral 3ydiasogé vEdon nl atcsolﬁle%ltby weight, preferably 1,5 to

9 % by weight.

Silicas which have the following physical and chemical
properties, and which are also known by the name Aerosil®

of the Degussa company, can be used as pyrogenic silicas:



14 preferably water, the volunme of which approximtely corresponds

to the-absorption capacity of the noul ding for the sel ected sol vent.
Thi's volunme is approxi mtely equal to the total pore volune of the
nmoul dings. 5 The finished, coated noulding is subsequently dried to a
resi dual noisture content of less than 2 % Drying can be effected in
air, or can also optionally be effecteggunder nitrogen as an inert gas.
The product i on ref—supparteg—catabystsroei—the—Pdratkal i/ Cd 10 or
Pd/ al kal i / Ba systefg {ongmoul di hgs |aCcpy dl %t«p & e, i nvention is effected
in a known nannerg aggorldi n ol the Y| spe¢itilcations cited above.
For the synthegi s"0é& |vi r§1| agel af d > |8 |advl sgkle to coat the
noul di ngs wi t h|0. 2| &d 4« p ef ef ablly«0 V15" B¥ 46 byl weight pal | adium 0.1
to 2, preferablfy 0TI 1[0 Ip %|by Hr—gordtand] 1wtd §L0, preferably
1.5 to 9 % Ry weRght|Sotagsj umlage W hofespect $@ t he wei ght of
the noul di ng ugedgim|edeh ¢ase| “THese 2|°| 3p licBfBl e to the
Pd/ al kal i / Au syst®hg |l nf 3 h¢ cape’ qf ©2 1< \pg‘g w,th & i’k density of 500
g/l, these donceftjratt on dafa dosr d tof[ Vel une- gd
concentrations [of 1.0 tlo 2¢ g/| pdl La Of 5{t¢ 10| gBl= © gold and 5 to
50 g/| potassiym agetjatje? Illnwof der| o @ ia|thel | Woehnati on sol ution,
t he correspondi ng§ar‘r‘ﬂ¢m $ of 42p ’\;‘)dl lagfyw [dhis 81| dscpnpoyrRis are di ssol ved
in a volune of Watler| Shifck ppprlose V., Fo (,ﬁlspond§4 ‘t0, 90 - 100 % of
t he wat er absor pffilonl Tapgacity df =X _rgd@ inglin guesgion. The sane
procedure is enploygq f tthe prepamati of the bas C'c-ﬁﬁm ution. 30 The
cadmi um cont ent{ of |T'Me PU/ gl kal i/ dd-ca® lgysg &{gni 8hpd,o v o coat ed noul di ng)
can general l'y rangé:frfo 30.[1°t b Z-0'%byo|sieilghte griﬁ'é‘r@bly 0.4t02.0%
by wei ght . al a8 |V SAalviviv]v] Y S:g
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15 The barium content of the Pd/al kali/Ba catal yst (finished, coat ed
nmoul di ng) can generally range from0.1 to 2.0 % by wei ght, preferably
0.4 to 1.8 % by wei ght. The 'pal | adi um content of the Pd/alkali/Cd or
Pd/ al kali/Ba 5 catal yst (finished, coated noul ding) can generally range
fromO0.2 to 4 %by weight, preferably 0.3 to 3 % by wei ght pal | adi um
The potassium acetate content of the Pd/BHtkali/Cd or Pd/ al kal i / Ba

catal yst (finished, coated noul ding) can 10 generally range from1l to 10 %

by weight, prefefad ol grddice ARRBSL.PVCLIRblatileSkhl easnBbhpolidye t he

foll ow ng phy5|cal and chem cal propertles and ich are a known by
the name Aerb3itpigsyed tQﬁOQQREq}ﬁﬁﬁﬁif dStBafy oéﬁﬁwgéoﬁgﬁdga§ gg?ﬂﬁenlc
silicas: formed lfirdrerhiyjdrogen and air. Silicon tetrachloride is used

in most cases. This substance hydrolyses to form silica and
5 hydrochloric acid under the effect of the water formed
during the oxyhydrogen gas reaction. After leaving the
flame, the silica enters what is termed a coagulation zone, .
in which the AEROSIL® primary particles and primary
aggregates agglomerate. The product, which at this stage is
10 present as a kind of aerosol, is separated from the
accompanying gaseous substances in cyclones, and is
subsequently post-treated with moist hot air. The residual
content of hydrochoric acid can be reduced to less than
0.025 % by this procedure..Since at the end of this process
.15 the AEROSIL® only has a bulk density'of about 15 g/l, is is
subjected to a subsequent vacuum compaction step by means

of which tamped densities of about 50 g/l or more can be
achieved.

The particle size of products obtained in this manner can
20 be varied by varying the reaction conditions, such as the
flame temperature, the content of hydrogen or oxygen, the
amount of silicon tetrachloride, the residence time in the

flame or the length of the coagulation section, for
example.

25 The BET specific surface is determined using nitrogen
according to DIN 66 131..The pore volume is determined by

calculation from the sum of the micro-, meso- and macropore
volumes.

Determination of the micro- and mesopores is effected by
30 plotting an N, isotherm and evaluating the latter by the
BET, de Boer and Barret, Joyner or Halenda methods.

The macropores are determined by the Hg penetration method.

The invention is explained by the Examples given below.



17 In order to produce AERCSIL[err], a volatile silicon conpound IS
i njected through a nozzle into an oxyhydrogen gas -fl anme formed from
hydrogen and air. Silicon tetrachloride is used in nost cases. This
substance hydrolyses to formsilica and 5 hydrochloric acid under the
effect of the water forned during the oxyhydrogen gas reaction. After

| eaving the flame, the silica entersighat is termed a coagul ati on zone,
in which the AERCSIL[err] primary particles and prinmary aggr egat es

aggl oner at egJhs1orpduct, which at this stage is 10 present as a kind of
aer osol , |s‘§éb§TaTEd fromthe acconpanyi ng gaseous substances in
cyclones a LS bsequen 9 te- ated with noist hot air. The
resi dual ggc%n?%n luhﬁydroch§¥} éh an be reduced to |l ess than

0. 025 % by bhksbpreeedite. Sinmet@WltMQdendyethymisemnumese 15 the
AERCSI L[ err} gnhy hasgRebul k deasity of about 15 g/l, is is subj ected
to a subsequent vacuun1conpact|on st ep _by neans of whi ch' t anped
densiti e oP AbBYt¥SBIREI or nmbcd Yethvdene glyemileved. The particle
size of products obtained in this manner can 20 be varied by varying the
reacti on cowdirei oompastiei #is ahEneadeflamEtEEMEEHéﬂdﬂﬁioﬂlﬁf'Qﬁﬂkﬁﬂt of
hydrogen of ,R¥¥A%Had! BEen madPUiafly 5! LikQNALISAGD! QI IR iedute | esi dence

time in the g e coagul Ton sec |on Sfor
exanple.  23kahingrammpainf selubiencéld snbeobran 304 seluidan thayen 2

accordi ng t agDbhlt6h) 13theTRReRQEE MALEPEaL Swé@tﬁ*ié’@:é@dlrb)’a singa@l-cul ation

f th f th
E£?21n1§%funhgsr F%%gﬁﬁgFOFOgﬁarﬂeg8gﬁ?¥sc¥£l%§%%ﬁﬁ%xF*ﬁFuékf?ﬂ(ﬁ9|qﬂf an N2
i sot her m anfosmabdaspngalhed| aartr whgel hecompri®iyly flevdBaarteanchlBarret, -

Joyner or H‘i"%‘iﬁ@@rﬁghaogﬁokes or g@syﬁﬁié%% St Adife ﬂgé efrgﬂé}‘ég\rﬁ)ﬁ] tfie Hg
penetration method, he i nvention 1s explal ned es given
bel ow. the hollow cyllnder to the centre of the mouldlng, a was
cut to the desired length of 3.5 to 5.5 mm by a cutting
15 device. The mouldings were dried on a belt drier at 90°C

and were subsequently calcined for 6 hours at 900°C.

The mouldings obtained had the following physical and
chemical properties:

Moulding dimensions:

outside diameter (mm) 7.5 £ 0.5
height (mm) 4.5 = 1
Wall thickness: 1.3 £ 0.05
Stay width: 1.3 £ 0.05
BET specific surface (m?/g) 79

Pore volume (ml/g) 0.69

Bulk density (g/l) 398

Si0,; content (% by weight) 99.9

Height/diameter ratio 0.6



18 Exanmple 1 85 % by wei ght. Aerosil[err] 200 5 % by wei ght

nmet hyl' hydroxyet hyl cell ul ose 5 % by wei ght wax 5 5 % by wei ght

pol yet hyl ene gl ycol were conpacted in a kneader, with the addition of
wat er whi ch had been nade slightly al kaline with an agueous al kal i ne
ammoni a solution (15 mM of a 32% solution for a 2 kg batch). The kneaded
mat erial was shaped in a single- 10 screWextruder to form holl ow
cylindrical extrudates in the formof so-called cart wheels conprising
five internaxamplecionf orci ng spokes or stays |eading fromthe inner wall of
the hol |l ow cyTi n;':ler to the centre of the noul ding, and was cut to the

desired | f - .5 . PRIt 15 device. Th | d
esired | engi %Oé’ﬁo’é”'rrél??’tgo[ em%yoglﬁdéd@g evi ce e noul di ngs were

dried on a belt ] wer e subsequently cal cined for 6
hours at 900] & MycweightThe npuhetingh kydeervetial edlel Yigideowi ng physi cal

and chemzx & Wy apgidhtes: wddul di ng di nensi ons: out si de di aneter
(M) 7.5 .0. hei gh 4.5 1 Val
t hi ckness? > ¥ BY weignt 1.Sgo%§%gayle%ﬁd§l¥ﬁ?ﬁft

1.3 0.05 BET specific surface (n2/g) 79 Pore volune (m/Q)

0.69  Bul WeRMSIAMPAQHEd in a kneader, wish theSaO@itémhent Gakby wel ght)
99.9 Hei giHi/dH R Hedrinla¥e slightly adKlline with an aqueous

alkaline ammonia solution (15 ml of a 32% solution for a 2
kg batch). The kneaded material was shaped in a single-

10 screw extruder to form hollow cylindrical extrudates in the
form of so-called cart wheels comprising five internal
reinforcing spokes or stays leading from the inner wall of
the hollow cylinder to the centre of the moulding, and was
cut to the desired length of 5.5 to 6.5 mm by a cutting

15 device. The mouldings were dried on a belt drier at 90°C
and were subsequently calcined for 6 hours at 850°C.

The mouldings obtained had the following physical and
chemical properties:

Moulding dimensions:

outside diameter (mm) 6.0 £ 0.2
height (mm) 6.0 £ 0.5
Wall thickness: 0.95 £ 0.05
Stay width: 0.95 % 0.05
BET specific surface (m?/q) 148

Pore volume (ml/g) 0.75

Bulk density (g/1) 390

Si0; content (% by weight) 99.9

Height/diameter ratio 1.0



19 Exanpl e 2 85 % by wei ght Aerosil[err] 200 5 % by wei ght
nmet hyl - hydr oxyet hyl cel |l ul ose 5 % by wei ght wax 5 5 % by wei ght

pol yet hyl ene gl ycol were conpacted in a kneader, with the addition of
wat er whi ch had been nade slightly al kaline with an agueous al kal i ne
ammoni a solution (15 mM of a 32% solution for a 2 kg batch). The kneaded
materi al was shaped in a single- 10 scre#? extruder to form hol | ow
cylindrical extrudates in the formof so-called cart wheels conprising
five interndxampleei3nf orci ng spokes or stays leading fromthe inner wall of
the hollow cylinder to the centre of the noul ding, and was cut to the

desired | eng@sh 20bybweilghit6. 5 MAdYo&i cUtiddg 15 device. The noul di ngs were
dried on a I%t drier, %t 90[err] C and were subsequently calcined for 6
hours at 850] &r AYC¥e19htrne rpUhefigl RAERTRENEY 39 WisiSeoni ng physi cal
and chemx & by opdrghtes: wadul di ng di nensi ons: out si de di aneter

: hei 6.0 0.5 Val |
Emkness:s > ® @:J)wng%t 0%%%%%%\1yler§ a%/lW%Jt h:

0.95 0.05 BET specific surface (n2/g) . 148 _Pore volume (m/q)
0.75 Bul W%ﬁq@a@ﬂd) in a kneader, yggh thej eddéshernet (Wabgrwei ght)
99.9 Hei giiti/chi dnael eveematiadle slightly d1®aline with an aqueous

alkaline ammonia solution (15 ml of a 32% solution for a 2
kg batch). The kneaded material was shaped in a single-

10 screw extruder to form hollow cylindrical extrudates in the
form of so-called cart wheels comprising five internal
reinforcing spokes or stays leading from the inner wall of
the hollow cylinder to the centre of the moulding, and was
cut to the desired length of 3.5 to 5.5 mm by a cutting

15 device. The mouldings were dried on a belt drier at 90°C
and were subsequently calcined for 6 hours at 800°C.

The mouldings obtained had the following physical and
chemical properties:

Moulding dimensions:

outside diameter (mm) 7.5 £ 0.5
height (mm) 4.5 £ 1
Wall thickness: 1.3 + 0.05
Stay width: 1.3 £ 0.05
BET specific surface (m?/qg) 170

Pore volume (ml/g) 0.9

Bulk density (g/1) 360

Si0; content (% by weight) 99.9

Height /diameter ratio 0.6



20 Exanpl e 3 85 % by wei. ght Aerosil[err] 200 5 % by wei ght

nmet hyl : hydr oxyet hyl cel |l ul ose 5 % by wei ght wax 5 5 % by wei ght
pol yet hyl ene gl ycol were conpacted in a kneader, with the addition of
wat er whi ch had been nade slightly al kaline with an agueous al kal i ne
ammoni a solution (15 mM of a 32% solution for a 2 kg batch). The kneaded
mat erial was shaped in a single- 10 scre@lextruder to form holl ow
cylindrical extrudates in the formof so-called cart wheels conprising
five internatxampYeifnforcing spokes or stays leading fromthe inner wall of
t he hoIIOM/cyllnaer to the centre of the noul ding, and was cut to the

desired | fr 3. .5 .c8t L} 15 device. The noul di ngs were
esired lenggq ofy,3 ée%c?mgo[em%)éo@ﬁ bbH9 g

dried on a belt drier, and were subsequently calcined for 6
hours at 800} e? rp.welghtthe npuimgithyd bueapPredthud cadlubbsew ng physi cal

and chem sag 1y opergnes: wiRul di ng di nensi ons: out si de di anet er
(mm 7.5 0.5 hei ght | 4.5 1 Val
t hi ckness® > ¥ by weight 1.3g°g&gg%yle§Fa91XF8%h:

1.3 0.05 BET specific surface (nferr]/qg) 170 Pore vol une
(m/g) were compgcied img kkradéty vifh )the addition of 3@ker Si 2

content (% byn¥€hahad been mdt¥e S1ighiel Y1k AHBLEH Hd Aqueous 0.6
alkaline ammonia solution (15 ml of a 32% solution for a 2
kg batch). The kneaded material was shaped in a single-

10 screw extruder to form hollow cylindrical extrudates in the
form of so-called cart wheels comprising five internal
reinforcing spokes or stays leading from the inner wall of
the hollow cylinder to the centre of the moulding, and was
cut to the desired length of 5.5 to 6.5 mm by a cutting

15 device. The mouldings were dried on a belt drier at 90°C
and were subsequently calcined for 6 hours at 800°C.

The mouldings obtained had the following physical and
chemical properties:

Moulding dimensions:

outside diameter (mm) 6.0 £ 0.2
height (mm) 6.0 £ 0.5
Wall thickness: ' 0.95 + 0.05
Stay width: 0.95 + 0.05
BET specific surface (m?/q) 170

Pore volume (ml/g) 0.9

Bulk density (g/l1) 350

Si0,; content (% by weight) 99.9

Height/diameter ratio 1.0



21 Exanpl e 4 85 % by wei ght Aerosil[err] 200 5 % by wei ght

nmet hyl. hydroxyet hyl cell ul ose 5 % by wei ght wax 5 5 % by wei ght
pol yet hyl ene. gl ycol were conpacted in a kneader, with the addition of
wat er whi ch had been nade slightly al kaline with an agueous al kal i ne
ammoni a solution (15 mM of a 32% solution for a 2 kg batch). The kneaded
material was shaped in a single- 10 screxextruder to form holl ow
cylindrical extrudates in the formof so-called cart wheels conprising
five internal yeiqf orci ng spokes or stays |leading fromthe inner wall of
t he hol | ow cy}féllandE'r—‘[o the centre of the noul ding, and was cut to the
desired | en @it g 15 device. The noul di ngs were
dried on a g% t ‘feleﬁ%tQO[em#OSlgnd%\Qre subsequently calcined for 6
hour s at 80Cﬁe%rq§Cwe1ghtThe noulethygd bipdaoxeetihpd ¢dblildseow ng physi cal
and chem §a4i rq,pg{ HES: M;gul di ng di nensi ons: outsi de di aneter
(mm) 5 hei gh ) 6.0 0.5  \all
t hi ckness® 9 3% bY Welght 0. 95po ygshylene glycel h:

0.95 0.05 BET specific surface (n2/g) 170 Pore volune (m/Q)

0.9 Bul k wensitymgattgd in a kneader 350ith tHieOAdedintient of%whyewei ght)
99.9 Fb'gﬁﬁigﬁaﬁgéegeéﬁ“ﬁéhe slightly]afkaline with an aqueous

alkaline ammonia solution (15 ml of a 32% solution for a 2
kg batch). The kneaded material was shaped in a single-

10 screw extruder to- form hollow cylindrical extrudates in the
form of what are termed miniliths as shown in Figure 3 and
4, comprising nine passageway channels, and was cut to the
desired length of 4 to 5 mm by a cutting device. The
mouldings were dried on a belt drier at 90°C and were

15 subsequently calcined at 800°C.

The mouldings obtained had the following physical and
chemical properties:

Moulding dimensions:

outside diameter (mm) 5.8 + 0.2
height (mm) 4.5 £ 0.5
Wall thickness: 0.8 £ 0.05
Stay width: 0.8 £ 0.05
BET specific surface (m?/g) 170

Pore volume (ml/g) 0.9

Bulk density (g/l) 350

Si0, content (% by weight) 99.9

Height/diameter ratio 0.78



22 Exanpl e 5 85 % by.wei ght Aerosil[err] 200 5 % by wei ght
nmet hyl. hydroxyet hyl cell ul ose 5 % by wei ght wax 5 5 % by wei ght

pol yet hyl ene gl ycol were conpacted in a kneader, with the addition of
wat er whi ch had been nade slightly al kaline with an agueous al kal i ne
ammoni a solution (15 mM of a 32% solution for a 2 kg batch). The kneaded
mat eri al was shaped in a single- 10 scré® extruder to form hol | ow
cylindrical extrudates in the formof what are termed mniliths as shown
in Figure 3camparat4dveCeRprilei Mg ni ne passageway channels, and was cut to

t he desired Tength of 410 5 nmby a cutting device. The nmoul di ngs
were dried @n L& drier .a - 1.].C r S ci ned at
Booferr] & Paiadisi g8l atbor e Bl “aaealE! farpL s oRa, BBt cler R

cheni cal pr@seoxrdégg to EggmpdendldréeRSi Bn807 6laulii dEnei eded Yst mm)

g-g 8-35 éﬁgﬁﬂmk(mmhch was used was a mouldihg 8cbordiN@l totik&kprss:

surface (?r*2/5g)°tfa%:PWP(;%%:7 6I:—l'éir g‘lVonlltfewPrifF}‘g?ag' gheod%%enSiBE% gp}((acé%}‘}i&c

density (g/I3 mm (outside dig@ter 8i beigbmt yningisipydhenghey) and 99.9

;gi ght/ di amglifilcH ldP faceted edges’8

The concentrations of the impregnation solutions were
selected so that the finished catalyst contained a

10 concentration of 0.55 % by weight palladium, 0.25 % by
weight gold and 5.0 % by weight potassium acetate.

In a first step, the support was first of all impregnated
with a basic solution of sodium hydroxide in water. The
volume of the aqueous NaOH solution .corresponded to 50

15 percent of the water absorption capacity of the dry
support. After impregnation with sodium hydroxide, the
support was immediately impregnated, without intermediate
drying, with an aqueous solution of noble metals comprising
sodium palladium chloride and tetrachlorocauric acid, the

20 volume of which likewise corresponded to 50 percent of the
water absorption capacity of the dry support.

After a holding time of 1.5 hours, during which the noble
metal compounds hydrolysed, the support particles were
washed until they were free from chloride. The support

25 particles were dried and were reduced at 450°C in the gas
phase with forming gas (95 % by volume N3, 5 % by volume
H;) . Thereafter, the catalyst was impregnated with an
aqueous solution of potassium acetate and was dried again.

Drying was effected in the gas phase with nitrogen.

30 The sodium hydroxide concentration of the basic solution
was calculated so that a shell which contained noble metals

and which was formed on the support particles had a
thickness < 1.0 mm.



Conparative exame 1 A pal | adi um gol d- pot assi um acet ate catal yst was
pr epared according to Exanple 11 of EP O 807 615 Al. The catal yst
support which was used was a noul di ng according to Exanple 5 5 of EP 0 807
615 Al, but which had the dinmensions 8 x 5 X 3 mm (outside dianmeter x
hei ght x inside dianmeter) and whi ch had faceted edges. The
concentrations of the inpregnation sol utddons were sel ected so that the
finished catal yst contained a 10 concentration of 0.55 % by wei ght
pal | adi um @x3hpYeby wei ght gold and 5.0 % by wei ght potassium acet at e.
In a first step, the support was first of all inpregnated with a basic

sol ution of ysadh roxide i Jlater of t ueous

sol ution corrggpgglgég gégg_ F%%ﬂtaS?g?ﬁ% ﬁ%%%fﬁ s?ﬁpﬁ%% cﬁ?y of
the dry §9ﬂ§é¢?tlxﬁtéﬂampbﬁeénuasoprmﬂuhesodnuhhhydomkdrhg t he

support was aiceoR@iageky iLHB Qaeahegon%l‘cegy@mat@5@9&@& } drying, wth
an aqueous solution of noble netals conprising sodi um pal | adi um chl ori de
and tetrachl oroauric acid, the 20 vol une of which |ikew se corresponded to
50 percent of the wat er absorption capacity of the dry support.

After a holding time of 1.5 hours, during which the noble met al
conpounds h@#@BP}eed, the support particles were washed until they were
free fromchloride. The support 25 particles were dried and were reduced at
450[err] C i m bla&lgalium—gomhaﬁet%bﬁuﬁxoé&bﬂgtgaéafgﬁyg/t bys vaéyaﬁlwd n % by
vol ume a];lg rl%% Lelim he.cat al st was mBre nat ed é’ivl

aqueous SO|Utlg 55t SE&R a&efﬁ?e ER4UGEES QP EReayarhding EXylng was
ef fected |naFW@I@a§9pN@séhw|uhvnntuogeacc0861ﬁbeteoﬂkamphgdzOX|de

concentration of the basic solution was cal cul ated so that a shel
whi ch cong ai ned nobl e netal s and which was fornmed on the support
particles had a t hi ckness < 1.0 mm

Example of use 1

The activity and selektivity of the catalysts from
comparative example 1 and from Examples 6 and 7 were

measured during a test procedure which had a duration of up
15 to 24 hours.

The catalysts were tested with the following gas
composition: 75 % by volume ethene, 16.6 $ by volume acetic
acid, 8.3 % by volume oxygen, in an oil-heated tubular flow
reactor (reactor length 710 mm, inside diameter 23.7 mm) at

20 normal pressure and at a space velocity (GHSV) of 400 h-1.
The catalysts were investigated over the temperature range
from 120 to 165°C, as measured in the catalyst bed.

The reaction products were analysed at the outlet of the

reactor by means of on-line gas chromatography. The space-
25 time yield of the catalyst in grams of vinyl acetate

monomer per hour per kilogram of catalyst (g VAaM/(h x

kgcat.) was determined as a measure of the catalyst
activity.

The carbon dioxide which was formed by the combustion of
30 ethene was also determined and was employed for assessing
the selectivity of the catalyst.



24 Exanpl e 6 A pal | adi um gol d- pot assi um acetate catal yst as
described in conparative exanple 1 was produced on the noul di ng
according to the invention according to Exanple 1. 5 Exanmple 7 A
pal | adi um gol d- pot assi um acetate catal yst as described in conparative
exanpl e 1 was produced on the noul di ng according to the invention
according to Exanple 2. 10 Exanpl e o1 use 1 The activity and

sel ektivity of the catalysts from conparative exanple 1 and from
Exanpl es 6 &t Tesdr eesulimsasur eadtdldyistg £ roasicoppacedive aHpBR1Bad a

duration of yp 154 RAMHAYsS 6 and e ealdleehteiene rastediw thet he
foll ow ng gas conposi tion: 0 vogﬁne ethin %, vol une

75 % b e, .16.6 %.Db
acetic aGatalyst %Wwyuﬁé‘doﬁ’&gﬁati Y&t Getersavad Yt ﬁﬁu?éBF f1 ow
reactor (reagdtylysngideoddingntd rungbe rditdivet exa2d®le @npeae 2ekeor pal

pressure an velocity (GHSV) of 400 h[err]. The catal ysts
wer e inve§t?5§§£%€§gﬁ§%he t enperat ure range from 120 to 165[err]C, as
nmeasured in the catal yst bed. The reaction products were anal ysed at
the outlet of the reactor by neans of on-line gas chronat ography. The
space- 25 tine yield of the catalyst in grans of vinyl acetate nononer
per hour per kil ogramof catalyst (g VAM (h x kg[err].) was determ ned

as a neasure of the catalyst activity.



results on

The test

the selectivity of the
25

The carbon di oxi de which was fornmed by the conmbustion of 30 et hene was al so
determ ned and was enpl oyed for assessing

catal yst.
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1. A nmoulding based on silica, characterised in that the supporting

geonetry consists of a hollow cylindrical 5 configuration having

i nternal reinforcing stays or spokes | eading fromthe inner wall of
t he hol | ow cylinder to the centre of the noulding or is
characterised by a multiplicity of pass?%emay channel s. 2. A nDuIding,
according to claim1, characterised in at 10 t he ‘mout di-ng-has-a:-

dianeter froml to 25 mmand a ratio of helght 2 to
5. 3. ACABEMEi ng according to clains 1 or 2, char ,Eﬂmﬁ wum)
that the noul ding has a wall thickness within the ranger ¢ 5to
0.3 tines the dianeter and a stay or spoke 15 t hi ckness within the
range from0.05 to 0.3 tinmes the di aneter. 4. A noul di ng

accordi ng td.cl & meulding, behadaonesiSEdajncharacteriﬁédtinaﬁhaﬁxﬁheﬁ

i nternal reinforg S e ewa nels is at
oast 3. 205 SReRSEF 4N oSbnsPRl Sonstars GF 4RO el HREE o 1
that a py5ogen|cogfhguaatsonshdvasgthaterhabarelnfofifdganmﬁfanfo; t he
producti on of I g .ca_acc | ai m

B %eg ieQQERS QPom the 1§%J aff SEA nééghﬁ

characterised in 'S subjectea td a d’and wor ki ng
process, 25 Cwéleﬂeru@edtheheeekreudﬁtEhesmopldnm@1¢y Tait to the

desired | ength c
Lomporatur o of ShotacTebrere @ i CBLEEG) of fibagenay aotsr, o

0.5 to 10 hours at a tenperature fron1400 to 1200[err]C
28 2. A moulding according to claim 1, characterised in that
10 the moulding has a diameter from 1 to 25 mm and a ratio

of height to diameter of 0.2 to 5.

3. A moulding according to claims 1 or 2, characterised in
that the moulding has a wall thickness within the range
from 0.05 to 0.3 times the diameter and a stay or spoke

15 thickness within the range from 0.05 to 0.3 times the
diameter.

4. A moulding according to claims 1 - 3, characterised in
that the number of internal reinforcing stays or spokes

or passageway channels is at least ‘3.

20 5. A moulding according to claims 1 to 4, characterised in

that a pyrogenic silica is used as the silica.

6. A process for the production of mouldings based on
silica according to claim 1, characterised in that
silica is subjected to a kneading and working process,

25 is extruded, the extrudate is optionally cut to the
desired length by means of a cutting device, is dried
at a temperature of 20 to 150°C, and is annealed for a

period from 0.5 to 10 hours at a temperature from 400
to 1200°C.



7. A process for the production of noul di ngs based on silica
according to claiml1, characterised in that silicais hom)genl sed

wi th et hyl hydroxyet hyl cel |l ul ose, wax and/ or ’m’
with the 5 additi on of water and optionally wth t m 'EWM‘
an aqueous al kal i ne amoni a sol uti on, %Ssubj ected to & ¢ neadi«lg and
wor ki ng process and/or is extruded, the nmoul di ngs are optionally cut

to the desiped k\eBQ%QeQ¥ 6°r t2%§§g§ l&c&tfﬁ&ﬁ&:qded% as¥ are dr| ed at a

tenperature 10 err and are anne a er| od from
30 m nut €4liealacpeudinagt ta ¢cbaprerht Wharfaomid®ed dn that 1200 C

8. A process fo%l&BEapEQdHSE ﬁ@n?ée&nylgﬁ ﬁg?““&d%éﬁﬁeth%)3|llca

accordlng to clains aracterised In yrogenic silica
is used as the §PHE&°SGr WQX Fhe/ 05 erotve ey keng oﬂhg@lad@dﬂdlm to claim1l

as a 5 catabmstieh eatahyet §H@p8ﬂ5ﬁlonall§}qfutr@3 Sﬂ'l'%l Jt%gf% st for

the production of vinyl acet at e nononer
contains, as 20an an&PHFyF#EéM?Ga%WQ’él%oﬁﬁbbhmfsr oFp eﬁl&mﬂ&d to a

(moul di ng), pal kadhuanandhar v6eRRAYNES é@@éeélﬁ al
conpounds, and whi ch aadltlovr\;all ggﬁt‘é. ns gol 1s extru dc?éd( cﬂorrpounds

t hereof (Pd/ al kEPPABINESSRER) OBFlonally cehdhe uﬁ%@ﬂr%m hivher eof

(Pd/al kali/Cd sygshag) o£5a cut@inea&éﬂﬂbéndéﬁé ERTReWds; thareafat
(Pd/ al k gr. pal | adium al kal i _conpounds anda m xtures of

/ Ba
gol d ang“!‘% cadiiFam %ﬁdFSr T%Qr?uﬂ?dcﬁé?a%’tl%??%%‘él for a periqdgframeGupport

is a noul di ng amdandeBgtbo10l AbYE. at a EdmpérPE@EEstrdRradheroduction of
t he supported cg%g %t 30 according to cIa|n110 for the production of
vi nyl OeCrrononer by depositing Pd, Au, Cd or Ba neta

conpounds by |npregnat|on sprayi ng, evaporation,

A process for the production of mouldings based on
silica according to claims 6 or 7, characterised in

15 that a pyrogenic silica is used as the silica.

9. - The use of the mouldings according to claim 1 as a

catalyst or catalyst support.

10. A supported catalyst for the production of vinyl

acetate monomer (VAM), which catalyst contains, as

20 catalytically active components on a support
(moulding), palladium and/or compounds thereof and
alkali compounds, and which additionally contains gold
and/or compounds thereof (Pd/alkali/Au system) or
cadmium and/or compounds thereof (Pd/alkali/Cd system)

25 or barium and/or compounds thereof (Pd/alkali/Ba
system) or palladium, alkali compounds and mixtures of
gold and/or cadmium and/or'barium, characterised in

that the support is a moulding according to claim 1.

11. A process for the production of the supported catalyst
30 according to claim 10 for the production of vinyl
acetate monomer by depositing Pd, Au, Cd or Ba metal

compounds by impregnation, spraying, evaporation,



29 | mmer sion or precipitation, optionally reducing the
reduci bl e metal conpounds which are deposited on the ~~Tsupport

optionally washing in order to renove chloride fr

be present, inpregnating with 5 al kali acetates or vbmﬂllglmlm "ili lm
conmpounds whi ch under the reactiopgconditions for 1he productson of
Vi nyl acetate nononer are conplete?y or partially converted

nto alkal i acel aiRSsidh 3,5 il SAIURNCGptionallyc hREABLSE 8RE 1N that

t he support is a noul di ng according to claim rocess
for the product|€#ﬁ%ﬁlﬁlﬁa@ﬁﬁﬁkHQQﬂPQHHQﬂ ydrich are d@@@éﬂ&?ﬁgopot Bai m 10

for the product prmrtﬂ Yt ionally SRR MNYRIerb}Xd HRreFRaLhI8 L he
support with a basi'c soluti'on and wth a solution which contains

gol d 15 and BERFEHP il el Mah RRiRF SR eg MRS 188 ¥dtsd

si nul tanegusly OélkﬂlﬁU§§@§§ﬁé§Loﬁ“ﬁitﬁ”aﬂ%dﬂﬁ“ﬁbmpounds whliehnRdiate
drying, optionally washing the support in der to renove chloride

fractions whi ch Fa§ B%a%F%%%n§°ndlt1°n§uﬁP§eﬁﬂﬁnﬁﬁ?qqﬁ§ﬁoﬁb§l ulieYdonpounds

which are 20 a@é@&t@lﬁl@ﬁ&de@r\ai@%&Wélﬁﬁmr@ﬁlﬁfnyercommt@a,
drying the catal yst precursor which is, thus obtalned

i npregnat i ng wit APhPkalkahterGetates vt I aidddiable seq“ﬁﬂ&ﬁbounds whi ch

under the reactl@naegaﬁléﬂ@@@ {Qrchde the suppdOduicd iDmAflddingy| acetate
monomer qfe conp Ietelé or Erﬁartlally converted into al kali acetates,
characteri®%ed — aceor FﬂgtF%tc%ﬂ stipport is a noul ding according to cl ai m

1. 13. The use of the supported catal yst according to claim 10
for the prodﬂQt|anpnbcassafuratbd psdadust fiswno bl ee nBspported catalyart C
acids and OxygenaEgOE 8a%ophfa1m 10 for the production of vinyl
acetate monomer by impregnating the support with a
basic solution and with a solution which contains gold
15 and palladium salts, wherein impregnation is effected
simultaneously or in succession, with or without
intermediate drying, optionally washing the support in
. order to remove chloride fractions which may be présent
and reducing the insoluble compounds which are
20 precipitated on the support before or after washing,
drying the catalyst precursor which is thus obtained,
and impregnating with alkali acetates or with alkali
compounds which under the reaction conditions for the
production -of vin?l acetate monomer are completely or
25 partially converted into alkali acetates, characterised

in that the support is a moulding according. to claim 1.

13. The use of the supported catalyst according to claim 10
for the production of unsaturated esters from olefines,

organic acids and oxygen in the gas phase.



