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VI NYL ACETATE CATALYST AND SUPPORT The present
invention relates to a catalyst and a catal yst support
wais@bube78n t he manufacture of vinyl acetate. PCT/GB2006/002100
Conventional ly, vinyl acetate nononer is produced in
the gas phase by reacting ethylene, acetic acid and
oxygen in the presence of a supported catalyst in a
fixed bed reactor. In this type of reactor, a support
material such as silica or alumna is inpregnated with
a catalytic netal such as palladiumin conbination
with gold and an alkali netal salt, typically in the
formof an acetate. A requirenment of a fixed bed
reactor process is that the supported catalyst is
formed into relatively large structural shapes such as
balls and may be 2 to 5 nmin dianeter or nore.
Recently vinyl acetate nonomer has been produced using
a fluid-bed process in which ethylene, acetic acid and
oxygen are contacted continuously with a fluidised bed
of small supported catalyst particles. Typically,
these supported catal yst partlcles conpri se pall adi um

and gol d cd-es. . Ben f EY=Te vi nyl
acet ate pmmr R Ah\lI]SSiFP act or
desTiHprbRANinde AR felatdsy h%ﬁtaf)ﬂs‘é(ﬁiéi Pefaly R 36HVrt @REL] in the

hi gher” production rates nay be achi eved because hi gher
mamsfg@mdfefuwﬂ@cei@tﬁel y may be fed into a fl uid-bed

(Eé)vrgnt\émortgg]ir 8f cgfageelgg%%gér lgﬁ%%@:%il]gl tgélga[sephaéé b%/ reacting
ethﬂbﬂieﬁ ateid acid dﬂd&)):??é&ﬂiﬂﬁhe pits@ice bff wistpgeerd chtallst mcefiadded
catalysts or a uid bed process for the nuf act ure

reagipr. Ipilyis tﬁ@afae@tormamppmrmt%r@a spevas sl qr ¥1%e
1mp%?é1%e%%ﬁ¥£ ca%l ?«H gg@l{ &érpg%&iuﬁhﬁ CB%%UEJH Qith %no%ﬁg}xdgm

at a press psi g e react
alk#lf mdtal et vyp’k}dllyaﬁ elieaform pif aml uﬁdtatand racfumenh)qnt pf ofined bed

wat er . There IS acontlnu eed f.or v cetate

reaglgR Bfiogese 45 i féslﬁ sweﬁﬁ?té yaw gwmgémsref&e{?w ?%f%e structural
shag&a{u]@ 5@5&1& Plo § Bef RARGHeRbAhYRt |ife. The
yst an yst support of this Invention show

i "pReaeatly Iv;nyﬂ dee meinosterkds! ieey producast whimgh ;luldtbeé process in

I nvent i rovi des a her oi
whigh e tkney dEetiF aEddrl osYest s FyTecibEeARb Ryt AtRRiteq bed
of SHHIPRIppo%&d hsa'taﬂ%rﬁ pﬁftlcfeldbfﬂyﬁﬁhﬂly'ﬂ”théée ls@foirted catalyst particles
mcrosHhermd articles of ‘a mxture of sjilica and

compprisetpe @lw%idtm peeins.t Renefift off 2 fheidighd bed vinpleacetate process
inc glg ﬁﬂ;?)lﬁlo ﬁul &%g] T lﬁi%égﬁl g‘}aa-r%}ﬁlgﬁl-tugﬁlgf R PBa9E6adiEPand
hlgher production rates may be achieved because higher oxygen levels safely may be
fed into a fluid-bed reactor without producing a flammable mixture. U.S. Patents
5,591,688, 5,665,667, and 5,710,318, are directed to the production of fluid bed vinyl
acetate catalysts, or a fluid bed process for the manufacture of vinyl acetate. The
fluidised bed reaction may be carried out at a temperature in the range 100 to 250° C
and at a pressure of 50 to 200 psig. The reaction produces vinyl acetate product and as
a by-product water.

There is a continuing need for vinyl acetate catalysts which have more

advantageous activity characteristics and/or increased catalyst life. The catalyst and
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The m crospheroi dal support may be used in the
preparation of catalysts to be enployed in either a
wo 2oved3dred or a fluid bed vinyl acetate procesBCT/GB2006/002100
preferably, a fluid bed process. By mcrospheroidal is
meant throughout this specification that at |east 90%
cataiyst swrpost ofiteis ineation showpivanroveskhyidrethersnah stability. mean

or RSB, B8R B P8 R RaP R PG B o
manEyctie ofasiy edetbxy cataiPRRsh su;tpo@trbommrdfsmtdnheny inert

steg natlng substantially inert pre-forned

MicEHSP %@bif@bpw %lmtexeesf scagpg Dodow Wiyo thagesl or thefotak
hoxflieyi Ng the inpregnated

Welgartlc ?PArlm}a i8d sol i d material; (iii)

c aI ’Eheraltmgmilm odtdeeﬂaﬁhml alnlmmut ﬂIChab ﬁlmed aiunmndw e

tanti al t h
© hel ki Shpbiaat Rl SiomBr e B S OF aEPCop oF PRAsSE to be
em};}@?&f inefeith Bxddbed df“a%l’uﬂ’@&?ﬂn Mcbfi frotAk, ﬁi‘@feﬂlmy, affuid

he support) of alumniumin i s oxi de form
bedm’feceﬁﬁ)rrred m cr ospher oi daI silica partl cl es are

Y Ao e Bt o8 iRt i gt 0 o

the lsihcé1 afd/bt ﬂi@b@r’c %Qﬂtl‘éﬁ@ %aV@‘&'in‘éEﬁ diahRfc® bR Risy théA B0 microns.
Preferably, nation with the sol uble al um ni um

s peldl g e@Oémm e? e paeseafripy ention thawpiorespieroidal sippog gnay be
re‘}aq'eﬁg ég o%e U\%Hi%*l Xmﬁxqsets%e ﬁQe %‘ A pr ef erabl e method to
p % f fﬁ'] I um SO fon is an inci pl ent

wet fiess t em’cmeguﬁng Bubstaintifill e B fdrmell nsiatobplepdidiliparticles
measured to. fill the pores of the silica particles

wi t hout ex%fe%lscaéﬂﬂm@htl%of@@émmsmaﬁ fie al umi ni um

I I
2l |l ALY S, BRI ASEkAL o
use(du) n t healdinipg elgndriddanlid heyteriad tosfokhithe subistaatialsinerd

provide 0.5.to0 0/ for exanple 1 to 5 wt % (based on
the total W& ﬂiﬂ}:ppg Hpport) of aluminiumin its

whé}éinC{ﬁe §19)'sf£hh£‘ll}; ﬁ‘l‘értfn'u@ﬁls ORI E oRQ@xﬂgﬁQésﬂﬁ@% £¢t% (based
l'ica particlies are drledto rma dried solid

on ﬂmtt@tal witightifdhelsuppny) efatulpigain ite dx1dg forat. any

t o1 BEF e R ity Rorgtdan ificd MRHGRG pob atePudetifigh RS soRytion

of dnSahﬁl’ﬁﬁﬁhrﬁ ahle. MR Aminfueh Balespebils Siild B¢ EampIBRI! dissolved in a
m cr ospheroi dal support of 'the present invention.

sulf@ble@plfvanﬁ pedipe, preésraly maperp Brafereblydingregragion vgth the goluble

alum1 anrs%tecliler:sels %gnciucg)e@ a% amblent temperatures such as 10° to 40° C, usually

20° to 30° C. A preferable method to impregnate the aluminium solution is an incipient
wetness technique in which an amount of salt solution measured to fill the pores of the
silica particles without excess solution is used. Suitable aluminium salts include
aluminium nitrate and aluminium acetate.

The quantity of the soluble aluminium salt species used in the impregnation step
is sufficient so as to provide 0.5 to 5 wt%, for example 1 to 5 wt% (based on the total
weight of the support) of aluminium in its oxide form in the final support.

The impregnated silica particles are dried to form a dried solid material. The
drying may be carried out at any suitable temperature but is typically in the range 40° to
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750 C, preferably 300 to 660 C, suitably in air or

oxygen. Were the support is to be used in a fixed bed
w@ewea3©sf or the manufacture of vinyl acetate,PCT6B2006/002100

support suitably has a pore volunme of from0.2 to 3.5

1 _per gram of sap port and suitably has a (BET)
10% u@f flek anp FAo$0° G Srhisdnies Hd nmerpé is tgmanalcmedstqﬁonma

|
sutg R et sy broSp R et B G RERER islote m i ur e
Of Eakinatien ispref: BerBlel &Y hBhthgStb al t@xﬁgelfaﬁl!ré QF‘E&n%W to

spray drying and calcining to formm crospheroid
7567 € refeprbiy 300°ds 660 €f muitallly yn air beoxypeaous mi xt ure of
the,silica sol and articulate silica is forped
fronl 1558 éHP%t\ﬁMi’? 590 & Ficed ed procemsdoroihe sianpgiuae ot
vinl Adetatd Qhé"éuﬁb&ﬂ sﬁl"tzﬁﬁ%ﬁz{s at};lfi‘@v&uﬁfe %t ?lfe ont 0.0 ég 3.5 Iy per gram of

particulate silica referably, ast
suppotifand shitablnhad 2@RT)50rfageddred of fmm§db 808 mﬁpee gravi ¢ftsupport.

t he a Suf.f i arti Iate Si |

o DR o Birte- B B Phets i tich Bartst e drepd 67
fordhgiaeaqulolisixt@S Wi b isiHda S61RRQ ratpaﬁﬁiﬂdt&élﬁca F1edvedaad) éf)ray

10 % to 50 W% of the particulate silica is m xéd

dryfipg #nd qaetaing fo tpragnicrorpkereidaksdlica partidless e of the silica

o SRS SHR pH R N 81l B i

formeé ﬁi@nﬁbéty'eérﬁm W% 24 CesO than TO@ we cilibaiseThw ik BD Wt% to greater

g 1;jied preferabl at a tenperature in
thap Faritsylate silica Frgierably o kaged W,tmefﬁ@blﬁ at feast 50

AN particles. In an
Wq{?st ectraﬁgp?\%lgke O%%m@g&@%g antially inert

m cBelioeat partiablassiiparis adided tdthe piliza ol toiobatmb dedired paye

be prepare .b I ncorporating a particulate al um num
volgiietya Hedprlting suppoed abate riBagtorebli 40 1% Br0pEvheT B8 of
parficilhelsfith Rehdldalitbink siRa sdine substantial l'y inert

m cr ospheroi dal support so prepared is suitable for

us eThmaqueeus mintarcivé thensilinaf sab snd artidulate nifica écepat dried at an

clof i efpethins it e B 4o 2BY S areroadbiy T3 dionadd & e hray
dridd sq%g&@ ek dabinsd! Q)‘?&Extabﬁmt %&; gﬁ;}gﬁ&;@%ﬁ S50 00 °c,

(a) mxing Fess t

suchqusl 6001t 66l °C oo ShevlicBospEEraital ﬁllba/sdpﬁiﬁfttpartlcles
m crospher0| dal silica particles wth greater than 0%

o Boanlimseive smbadiguens eaubstantially inret miosesphersidabsupport of
oL by 2o O, ARl e

suchhe fimeéddlumina, into the preparation of a microspheroidal silica. The

substantially inert microspheroidal support so prepared is suitable for use in the fluid

bed manufacture of vinyl acetate.
Accordingly, the present invention provides a process for the preparation of a
substantially inert microspheroidal support which process comprises the steps:
(a) mixing less than 100% to 20 wt% of an aqueous sol comprising
substantially inert microspheroidal silica particles with greater than
0% to 80 wt% of solid substantially inert particulate silica material to

form a first aqueous mixture;
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wei ght of the support) of alum niumoxide to forma

second aqueous m xture; (c) spray drying the second
w@ewensssi xture to formdried m crospher oi dal PCT/GB2006/002100

particles; (d) calcining the dried m crospheroidal

partl cles to formthe substantially inert
ctspher srigiAE thaggueeus migkEe 3 to hv¥ou(based fontthestotal

S|I|ca sol g@g& [ [ ormed fr.o
bet ween 20%&0 eegéé%rﬁan %%ggﬁgétéifg’%g Sgcqnd\ﬁq'tl%ous
80 wt%to g[iﬁtategr than 0 wt % of solid particul ate

silica. Preferzlé\lr at least 10 W% preferablg
| ea 50 wepREARiRGthesecand agysovg mixuEe toferpsried cul at e

silica. SUHlbl% Ql@ﬁgtagfdg sate silicais added to the

silica sol aln esited pore volune in the

res(@ting saipmmg thpdried mii@ospBemidal pirtigles idfontn%he subsintially
w % of the.particulate . sjlica is mxed with the silica

soI To thﬂlﬁﬂt&a{%@aﬁﬂmdﬁ HPROTLs added 0.5 to 5 wt % of

al umaaqu@b@@&h%urewﬁwas%t%%ﬁarm m& &ﬁcﬂ%&ﬁﬁc%' i€ from

al um ni um oxide is then Spray at an el evate
betweerp} wi'erte less thantl (8 ant%oldfSilica s@lss@nhcso it % te rgadsiter tHAB00 wido of

oyl T AGFAARE A BE L el LR o

1srmxé@wﬁ1ﬁrﬂadpu'r@cm£te|§ﬂkween 550 to 700 C, such as 600 to
660 C to formthe substantially inert m crospheroidal

suppdificiegt parieulgie slieats addod int the ﬁlhca\soll te abtairadssied pprs

oIS R bk RO R REOERLET wIARBOP BT b b or <

partifulite sﬂlch ernix3Q vith the sitisa séu f[b&hﬂs hq@&% afixfubeis added 0.5 to 5
l.es are | ess than 105 microns, preferably at

ar.t
thPé’gé BYAIXdhe particl es are Iess than 105 mi crons

andTiDf RieRiGh R |c¥ SIhgpor us it ox |d§§$ﬁl|te§ @ﬁa} QRed at an

mcrons. In a typica

elevanadauampenanué bebewoay 1 152 tb 286° € hasfelablypl iPbtoR40aCS €res
than 105 mcrons. Further, typically, less than

mlos ggowda B@?cl@h Hhicherethen @ﬁlgmaﬁ,oﬁuﬁa@vm ais loy ox 68 aphan
pr 206 LERSHES; R 0D, o LYk HPROLK P

the sulﬁstamally ﬁqeﬁ)tﬂicﬁﬁbhﬁ'dﬂﬁpgubpm ef the prékeﬁﬁihﬁeﬂtiéﬁe ntion
has at |east 50% of the particles wth nean dianeters

bet elenst 24%0fdhe enbstaatials incrpaperoppheseidsl suppothpartieleg pf the
preé!@n't InvERERONVE adall %tautﬁ?er &151%@1% o%'lgsg %ha?lf3 0641110?0%’8. égéab?? gO%

of the particles are less than 105 microns, preferably at least 75% of the particles are
less than 105 microns and more preferably at least 85% are less than 105 microns. In a
typical supI')ort useful in this invention, there may be less than 1 to 5% of particles more
than 105 microns. Further, typically, less than 50% are less than 44 microns and
preferably less than 35% are less than 44 microns. A typical support may contain about
25 t0 30 % of the particles less than 44 microns. A typical support usefiil in this
invention has at least 50% of the particles with mean diameters between 44 and 88
microns. Persons skilled in the art will recognize that particles sizes of 44, 88, 105 and
300 microns are arbitrary measures in that they are based on standard sieve sizes.
Particle sizes and particle size distributions may be measured by an automated laser

device such as a Microtrac 100.



10

15

20

25

30

300 mcrons are arbitrary nmeasures in that they are

based on standard sieve sizes. Particle sizes and
w@aoobilad7e1l si ze di stributions nmay be nmeasured bRCEGB2006/002100

aut omat ed | aser device such as a Mcrotrac 100. The

substantially inert mcrospheroidal support particles
ar e Thesubistapiiaity iperh mlmépheémé@rsﬁmorg%@dasam eafficiantly porous

to bl oS D RIchlo8 o MLHARIE A iRty fie B
incowprate] whininlthe peti¢le giThes) dw;lfbré Oollaﬁferﬁhbulﬁafé%@glﬁenough to
di.ffusio Howe particle wth an exceedi ngly
e 7S ERA LY Qe R Y1052 Tyt Pt Rt pepdEnE biE BPeseolume
typﬁ:taH? Wkl 85t KR %ﬁ‘ﬁﬁféﬁ? i redistRfde. (ﬂ%ﬁ K%Fflawe%hﬁfbﬂent surface

surface area tor catalytic activit
areg {drfcatalyictactivity. oA pyrecalydalfiqient mlcﬂoepﬂmda pacticke lml aypoze

b b 0.2 d
voliE U i<y i SrErhuiona bpteeed vt Hamg o pespi e
prefRibIepatticle s a gm% @Rﬁn@b&@e&?é&u@@@ AR08 e S ARbY%

bet ween about 0.4 and 0.55 cc/,g. Surface areas
prefqﬁ@&xbetwembmw 40dr0.36 e¥®spher oi dal particles with

e and .por ne n t

e AR e R e iRt s e e g
diamaregLandipotOvelimes us%@ﬂ 1H%§J1nv@nﬁdfptbrﬁi@hll}nﬁ%5a%\%jab%ﬁf 5@Re/g

area is about 60 to about 125 n2/g. A'suitab

andypay 1age W to ahout 200 moe. dskypical mpasugsd mcmw abent &) to

. 8ol nvention is a fumed silica such as Aerosil(r)
b il

Chem cal Conpany). A typical silica

par Aisoitdbds parnauetreisaicaffaﬁusa il bly bf SherchibolindrRPof(thisGhveaion is
about 200 %‘g w th essentially no m cropores and

saligasyciyp ﬁ@glﬂ@é@@@gsse\ﬂhemm&hnmawﬁeﬁetwc@ksﬂma
Pa“?ﬁ’%f%@ oy AT LG DA FS) R Hoi, AP TR Eisiatsy o

mionegoresRméftepiedilyyare bfgregdtes @athi BefhQilhnBhefs o T8evephliHualied
the silica.saol useful in all the enmbodi nents of this

nanppelrey) iof individyalipadiclss withhaviseageidignaaters of ahat 4 @ modsiethas
aboWP'nﬁ{:ﬂ |P¥et%%§' %gﬁ%l%cﬁﬁﬁﬁ% of at |east 20 nm such

as up‘to N of more. Preferabl e sol s contain
SI | Swblyatitei stlicasohasefui gn all treemididan@itesf this 1ﬁb@mion46n1htihs

Sui t abl I th h Nal ¢
i e S B A BB o gy L Tt 5 8 s
up BB WOSRY 8t Mord. TefBHPHR @Té é(ﬁ‘ilt:ilﬂ silieg ggrtlcles havm amean
m crospheroi dal, supports of the pres [ nvent on are
diampighelebsoutd) to Shwatar Suibahde silionsolodre iesse sudpasa¥alco silica sol

106 (AR CheRBiA Sometl o cal Ty prosent in the

mandidwastagesusty, thd dibktantially inert microspheroidal, supports of the present
invention are highly stable under conditions of heat, water, pressure and/or the presence
of alkali metal salts. Such conditions are typically present in the manufacture of vinyl
acetate and, in particular are present in the fluid bed manufacture of vinyl acetate. Thus,
the substantially inert microspheroidal supports of the present invention are suitable for
use in the manufacture of vinyl acetate catalysts.

Thus, the present invention further provides for a vinyl acetate catalyst which

catalyst comprises palladium, at least one metal M selected from gold, cerium, copper

and mixtures thereof and at least one metal, A selected from Group I, Group II,
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acetate and, in particular are present in the fluid
bed manufacture of vinyl acetate. Thus, the
wQdpsi13g18i al | y i nert m crospheroi dal supports PET/GB2006/002100
present invention are suitable for use in the
manuf acture of vinyl acetate catalysts. Thus, the
lanfhapigle and fragadtion wata &nrometerwwm@lsorr psubatautislly inadet at e

I I I
SRRl R, SRR T PR oo an
m xlm pﬁséﬂﬁ atveﬁﬁomya f@ﬂthér PEslidednrocttor tHe HEMEENER of a
| ant hani de and transition

ﬂ“ﬂé’ceg] Vényié %fﬁ%f? e'flfélys“e,mfpfeméa PerM=A siisrerMris atdeasy opgrmetal
seldbt&d R&H%‘éf{ghgﬂi :&ﬁﬁgy aﬁid%x{?ﬁése[h&@ a}ﬁﬁr@ﬁ &t rléa@?c%e etal

prepar e I nven u provi es a
selgptascfean Group 1 I(éronplﬁufaaﬁtanrde and transﬁildm ﬂhefaﬁﬁbwmbwrs which

acetate .catal yst of fornmula Pd-M A where Mis at | east
proS?Fé CREPHPSsel ected from gol d, ceri um_copper and

XEyr es tﬂﬁ‘ﬁr@% atinfd s@bétﬁl‘cﬁﬂ krﬁ: &Sfd@ s@?bﬁ%?ﬁfé

fromGroupI oup I'l, lTanthani ean transi
met al s pr opmssent svghiiahwish @mlutmmuompﬁmng @inetal salt of

i mpregnatin tanti t m crospher.oi dal
support ofP ;{qﬁ@ i@@ﬂ a?%&/%%*lt IW Wetrﬂetelgé gl tgﬂgqopbﬁroupl
conpri si NgGebupHl, &lhntﬁﬁh(‘le &d PRk inteTals Mortfled of ﬂi)ta s%iutlon
at |east one netal A selected from Goup I, Go

| ant hani decoRrisingmuietal eait Ma@umra@ddﬂ @nd exﬂner(atﬁphmon ora

and ci ¢ ner Sogeh bF PR Bhtngh . peliy el TR A ot

metal A Selaﬁthtiﬁl@leE\ﬁ(@’ffm@it@mpmbtals@i*«.ﬁﬁﬂl@tefsI and ant hani de
and éranSItlon metal s pronoters; and (||) drying the

i mpfiBgnat edryinecdhe ippreswiteimicserpheroidal S1pperte fover the catalyst. .
t ed
o t e hqrosphefafal b EARRAN AR RRRY lbad ol CRASARR
palladival yus:h that m]n&xl&ﬁdlyst d:}qntﬂ]iy%nains:aemﬁt aa?@w L% %ﬂ%ﬂﬁb} at
east iumto abou %
tead} 06 BB ey 16 8o Sk snB et e RSHeBHER | on
of TheingRbsbitien HF&@'SOEB etrﬁetgps\éﬁpﬁh?%@ @Uﬁ%lﬁ:@edh%ra%fﬂmown

known procedure. Preferab crospher ol
progedup ﬂefﬁmblmﬂweegmmsphbrbydal suppom ¢S ipipeepnatedtbyehs incipient

R A BB Sl R e o o

the SusRESWRI UM k€8s bSlutisiEid usddy pl‘ﬁﬁ’éallly in thi REBniGRSMRIsGYRrt is
the support is contacted wwth a solution of "'the salts

conagtedevitinp selytien etthr saltsrio dadupregnaied in dnsanhountméich is fiba060
tol pﬁpg} g)galﬂ%?# \?%Iﬁ%%x} 3??1 Eﬁé&f /E”gﬂ&??i [gtretgra{afyl f%omsﬂ() to 100 % of the

pore volume. Suitable solvents may be water, carboxylic acids such as acetic acid,

benzene, toluene, alcohols such as methanol or ethanol, nitriles such as acetonitrile or
benzonitrile, tetrahydrofuran or chlorinated solvents such as dichloromethane.
Preferably, the solvent is water and/or acetic acid. Suitably, the support is impregnated
with palladium acetate, sulphate, nitrate, chloride or halogen-containing palladium
compounds such as H2PdCl4, which is sometimes also represented as [PdCl,]2HCI,
and Group I or Group II salts thereof such as NagPdCl4 and KoPdCl4. A preferred

water soluble compound is NagPdClg. A preferred acetic acid-soluble palladium
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pore vol une. Suitable solvents may be water,
carboxylic acids such as acetic acid, benzene,

wo odoaasasl al cohol s such as net hanol or et hanol PCT/GB2006/002100
nitriles such as acetonitrile or benzonitrile,

tetr uran or. chl orinated solvents s ch as . .
corly QR B HizhBccTatr o as BaSRg R mROiPS R 0s Degpesd in si
ﬁoﬁlrb@ﬁtgme@ga%gmg acid. Suitably, the support is

i npregnated with palladiumacetate, sulphate, nitrate,

chi &he eatalyst alsel cogwnisexotherimetalg speil dsapild) weompappeisand

ml’&“%%’ s ety st s T B R B e R0 BF o 10

IS}UWbl gasofNadiPeietat predeht ﬁ%(ﬁtﬂshe&\c%%ﬁédh%s%he 'Typlcally, the

| ubl e comp ound i s Naz2PdCl A preferred aceticC
weig | pRICEt esg@ldpw least @hwbﬁﬁdm%i prefershly aideastr02cetageld to
rgjlgl e prepared in situ from
aboliﬁ?t“g% (rjdég%%eamg H1She c);%x ({/)st al so conprises ot her

met Shisabdaigdid asmgmhds whivh 11y be aed éhicledwodldl ¥hlofi@s dimethyl
goléhereo referably gold. These netals may be used in

ﬁc%{ﬁts UGt aqgtopuy zeld%sytawete@q@hl@foa@a@ eI ANClY,

sonllERE HarbSboledG (% e R GrobByt o5 RRSTLSRIN o
tetr@&ﬂé&balgicladiﬁ SfchRk ?\fa@fu@ﬁ’)b I)(r)l/d Kkubﬁaslsre /e?olﬁé‘,’ttfg% 9@1 %oﬁagfnénd is

about 3 wt % and prefera upt02vvt

HAgOl4 Tienguid oetapoviids ayty paepavsien siz ‘ﬁloﬁﬂ@l’ﬁﬁie@eagents
chloride, dinethyl gold acetate, barium acetoaur at
" gol Suitabby, theesuppest isduipregnatad with asoluicnrébnPstgpetladies and

ed as Aud 3.HA) and Goup | and Goup Il
gdég&%lgaﬁ}%’t etrachl oroauric acid such as NaAud 4 and

KAume Fippbie haly b sirhiengelsly AR Wih 'a"@é'l%n Eﬂ"ﬁalﬁ@iu%

ounds_may be prepared in situ fromsuitab
ehmgy bsunprggna}ed with asolvsion of pdlaldmm anrhit msﬂ snbsequently
1mﬁs%%{éd%t§95£{gﬁﬁ&i&% Qz’i"s&l?gf m and gol d conpounds. The

aneously inpregnated with a

s oI Titd iepregnated|siipybriniay bt 8ptorAll9 subjBited® 4 AL EHMH QN
?I uﬁl on of palladiumand Mand subsequently
d Wf@me@aw metrbpesies mepipgraied within the swert such

as ﬁaﬁ’ﬁ’dﬁﬂl%ﬁ%@l@%ﬁ&%% grfeer 4 P@ b§ 9{:} 18tk a M{&b%cr%&?c lﬁgoag%nt

reducti on st e | mpregnat e
This prsluctien Wﬂbimqsﬁmn thel lmpmgmated ﬂ)‘ailadmp’pspebles uckatalgtically active

zZer 9%1%1%%%”1 (%11 %@éh@e grys?t{al re épg X nggg,{lgofa(icztdlo\g\lnst "
Tyﬁéa@?&fu@m@aé&ﬁs ir{m{d%%ﬁfo%gn Hffﬂzﬁééeaﬁﬁgﬁl a?]fle Preferably,

cat a|é§)l |y active zero vaI ance orns o
hydgazine @rostprgraiily in @sacnlndusoaohpmml) ESdJSBKMCglKBﬂUbe&hé meisal species.

Preferably the solution of hydrazine is an aqueous solution of hydrazine that has not

been rendered alkaline by an alkali metal hydroxide. Most preferably the solution of
hydrazine is an aqueous solution of hydrazine in the absence of any other added
components. |

Preferably, the concentration of hydrazine in the aqueous solution is 1 to 20 wt
%, such as 3 to 20 wt%, for example 4 to 20 wt%.

Reduction with aqueous hydrazine after impregnation is preferable.

Preferably, the impregnated support is added to a solution of the hydrazine
rather than the addition of the hydrazine solution to the impregnated support.
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Typi cal reducing agents include hydrogen, hydrides,

al kenes and hydrazi ne. Preferably, hydrazine (nost
w@e@baseakl y i n an aqueous solution) is used toPCEGBZ®6/002100

the netal species. Preferably the solution of

hydra2|ne IS an a%ueous sol ution of hydrazine that has

not THEeML @herersPL apdusingrageniis useddp eaiplepepthg reduction.

L o MLl B8 PRt d S by Rt R R v o

suitahle soi\,h:at sueH de tatep cpreaRve 3xcd§s afdaciablayent tab el as undesired
dra2|ne t he aquequs solution is

t
mgﬁ’s[‘sgl% 8s ﬁﬁﬁd%& g&éﬁ%gyay ttecPe e gever times wihomriang op the
waéﬁ Sh1veRe Shgitth Oflesed he m%auamm@@ gfch@é t ’E{éplcally, the washed

i npregnation Is prefera Prefera
al'tlh1p$ g esied dlloswlp ploart elcmt@ktdmpemmra suhl ast40m¢m 80PCt he

a0l e e {RoHER G S BaRd T oYy B KPP pion of

hy®R¥66S $t i9 brdf@ﬂb'l?'d@lgd ?ﬁ@f‘fo thé trb'a?cﬁfénf Rith BYRLEHE af z{‘ﬁzmperature in
reduction. Preferab nat ed and” reduced

the gzfeg150de 2QQ|d|B»dTrPfeF?@ibt lQﬂ ’@5159 €. washed with a suitable
SO' i\?g?éas;'sg&g%sae L. odgeg ngve e%XtBFe.ﬁélerg gcrlngglg?]g.%géd over

andtfm*}tthagmﬁ{ehﬁip@@La&&‘éﬁfspﬁirt ddﬂﬂgiir%‘mgh portions of the
E solvent until the desired vel of contan nants

Hiog. to Pﬂléadélan ad theraetalsshested feom geldeeopperangrdesiym the
oSt S LG9 o,

lantheuide asd satsitidnonetals pryrdowezs p’ieferablly d:aﬁinﬁﬁmf thrﬁbﬂl potHskiash,
rior to the treatnent wth hydrazi ne at enperature

sodjum.TRANEANGSC ANy, bnthagm of P’é¥'@¥e& Bhﬁreqfowh%ca aygpregont in the

B SRSl G s OO LIRS

pre$€m3r Bujtrbiecalts apthesd cotpounds ate pcetgtes but mgidbhlbmn;att @nay bed

d nd th t al, | ected f
usel o Th LSS i Eh SBRUHAE0 S s s i P
by W8ighOsf daBli BrovftftérSsaR brdstRyR the ﬂrﬁ%ﬁé‘drbafagyst L%ﬁ#&ﬁmnd erpand

transition netals pronoters preferab
propgtar gaHs pay b%@mma@ﬁd?mnmgamapmrt with isolichsalts of the

profre AR e bbb B A B8 Bl & TV ol

ac &ihme&mbﬁdmﬁnﬂhhcy ondJQ{rﬁ&‘élslelf@ 3 Gloup e, GFoRpaN lanthanide and
Sujtable salts of these conpounds are acetates but an

trangiiionetals 13 eparaielpisnpiegnatedonie thesuppast, ereferably smbsqqsguyy to
et bR SRR R

ontg ﬂte&sluppdrt areitho sedulcmm théteef with a suitable reducing agent.

Preferably, after impregnation of the support with one or more salts of Group I,

Group I, lanthanide and transition metals it is dried at a temperature in the range from
40 °C to 150 °C.

In a preferred embodiment of the catalyst preparation, impregnation of the
support with a solution of palladium and gold compounds is followed by drying of the
impregnated support, the dried impregnated support is then added to an aqueous
solution of hydrazine. Following the reduction with hydrazine, either (i) a solid salt of

potassium is added to the solid support material and then mixed or (ii) the reduced solid
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pronoter salts may be inpregnated by bl ending the

support with solid salts of the pronoter netal in the
w@e@sasoel of |imted anount of sol vent. | n onePCT/GB2006/002100

enbodi nent, the one or nore salts of Goup |, Goup

[, | ant,t‘iani de and transition netals is segaratel y )
SURMRFrBY AR e repTegn A wev il p sefption o apeinssBiny salu Sybspguent g (i) or
it T, ' P jon conprising the
(e PRRRERAT KR B0 SRR, “onto < he suppor
and At typicalechtrdyst osefolnaradbiidiséd edgprecess alal daveithe goligving

nt. Preferably, after inpregnation of the support
pa@gﬁﬁl@rfgs%{mt}ﬂi’r'e salts of Goup |, Group I,

| ant hani ggo apehitloadSi tion nepapsyii is dried at a
tenperature in the range from40 Cto 150 0C. In a
pr ef er r ed0 éorfybuiierert of t he @&0a¥t)st preparati on,

i mpregnatj, on,of .t he support w ., S0l ution of
pal | adi u%hg%%lé)%‘fransconpoundsm%Bfwgt/‘isomed by dryi ng of
t he i npr 8gat GFmicsgor t, t heo@oivad, i npr egnat ed support
is then added to an aqueous sol ution of hydrazine.
Fol | owi nglotheigresuct i on wi t hOHPItdEi ne, either (i) a
solid sa . ssiumis a of O the solid support
mat eri al Eg%(gﬁ?‘ﬁg%sam xed or (?’S)ggtt}ﬁe r educed
sol THs vgtplysts compesingthel sapparprof@inagresentitvenifors@hy b 8skd in a
T?FL %r(?otﬁlsglbum salt. Subsequent to (i) or (ii) the
fixgribedi9r thnd bed progessgpretsrahly p&uid badapeeese furdhs tonction of
. iy i T q
ety e SR s A ik PR WonlaPofl b b i R R A8 S5 5gd
prodocevioyloaesta®. Aheweddtid tdnpetdture mayponstablyti intihe dgd LOBIB
(E’: ron 8égf‘)-so W % 88 to 106 m crons 0-80 wt % >106
250y rarisrabliin the s b i H0oks The seaghion micesugaisanijahly in the

| S : ‘ t resent-c L:
rarBE TN SOURE (Eg AR, PrcRmtiP AL SRRR 7o BdSOBUBRS BN Bure)
a f The thveetibrpwilbessbé desciibel bye@édreme to theefollywiigExanmgples.
Suacet iPc acia wi th a nol ecul ar oxygen-cont ai ni ng gas,
n to produce vinyl acetate. The reaction
Suéwgature may suitably be in the range 100 to 250 C,
preferably in the range 130 to 190 OC. The reaction

pr eBeedfoemed méerpspdibtoydal silichpartieley webOprepar2d By pisiay dfydng @
.14 b f blly in th 15 [ 5
muitbreks)g'ﬁ\glc?o (I?\T a?coeél?enHXall(E]ompa%y)r salﬂgaesoZ?Oé(? and er%gill& 2§00 s%li%a
(DeGussa Chemical Company). In the dried support 80% of the silica came from the

sol and 20% of the silica came from the Aerosil. The spray dried microspheres were
calcined in air at 640 °C for 4 hours.
Support 1

Support 1 was prepared by impregnating 5.72g of Support A with 2.217g of
aluminium nitrate hydrate dissolved in 15 ml of water by an incipient wetness
technique. The mixture was stirred and left to stand at ambient temperature for 1 hour.
The impregnated solid was then dried overnight at a temperature of 120 °C. The dried
solid was calcined in air for 4 hours at 300 °C and for a subsequent 4 héurs at 640 °C.

The resulting microspheroidal support contained 5wt% alumina.

Support 2
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The invention will now be described by reference to

the foll owi ng Exanpl es. Support Preparation Support A
woe@efisa7eeed mi crospheroidal silica particles WeeCBEGB2006/002100

prepared by spray drying a mxture of Nalco (Nalco

Chepi cal  .Co anz()éﬁii#,i ca sol. 1060 and Aerosil(r) 200

si | PRRPOIeYASRIS SRIRY CBmph Xt PiYRlcQi@Y: Ctéemical
. 0 il f . 0
CopYBRTE 295 Al Sl S IR AR R P

funmddalwsiphexek VD ezusal Clionsieal iOmnqiany)atmﬁlg@%&cf ppért 79.2% of
hours. Sypport 1 Support 1 was. prepare y i .
theiSﬁW Q@Hﬁgﬁ%ﬁ‘gthﬁ .8?12951%0198% pbbesilicagamp fonpthpfespsil and 1% of
- B Ay WiAS Al I s r
theBLATEUAE Eb iR Sunkibdofids) TRE5050 0hBa o ipiften s
calahed menir @640 °Effor 4 howws.and at anbi ent tenperature f(ﬁr 1
hour... The i npregnated solid, was tpen dri ed overni ght
Thepesultipg perpspheraidal suppegt qontained lgvtledlusming. d was
Suﬁlmg %%@mﬁ{fmﬁegrahﬁn@%rs at 300 OC and for a
subse

uent 4 hours at C. The resulting
m cBuppotie} wasiakpaehpy siray drtig sl thist foNdleon(Nadco Chemical

S . 2S t .prepared by spray drying a
COWPH&FYS :SQICBP&F@?QG‘H ﬁ\g?%é R %ﬁf@)engpqlicgm&\ay) and

rnf Rt AR 0eath KRR 83, ARl g o0
sili@orapenydm thesol hed H9%ed tteusblivardaméFroddatef Adrbsil sid % % af the
0 e
supb R Co B2 B8 A afigt o Lot cishraicrRphehete aloined
in 2 HBUGPETHOXhGGs. The spray dried microspheres were
ca

cined in alr at 640 OC for 4 hours. The resulting
Themesulisgimécrosphetoidal pmgrort coatuimidried?d abffigl, um ga. -

Su r 5w % from funmed al um na) Support was
S—“wgg-gl(%‘ﬁﬁ/b&og‘p‘fl‘é’?“ﬂwm%atg m xture of Nalco (Nalco

Che LY _ "

o 1 g b Lt ind AP oB R SAEREA ) 783 of
alupyiiere nfirgtObydratealisShlyai 0u33.6popaalg) by hmim:fpe*?nﬂ megﬂ:ss % of

SLppo 76% of the sili cane fromthe sol an 9% .0
tectp{BR The @itk ves i end FoREP Sane sEubisas Srmperiine g

] el . T oo _
T i o ghitA oL Rl B} AP, The dried
solilowassalcined in air for 4 hours at 300 °C and for a subsequent 4 hours at 640 °C.

The resulting microspheroidal support contained 2wt% alumina.

Support Testing Examples 1-2 and Comparative Experiment A

A series of autoclave experiments were conducted to demonstrate the change in |
porosity of a 100% microspheroidal silica support (Support A) and microspheroidal
silica supports comprising 5 wt% and 1 wt% alumina (Supports 1 and 2 respectively)

The porosity of a 1.5 g sample of each support was monitored by nitrogen
porosimetry. The support sample was then each heated in 15 m! of water in a PTFE
lined Parr autoclave (23 ml) for 24 hours at 175 °C after which the porosity was re-
monitored. The results of the experiments are shown in Figs 1 to 3. The Figs. show the
the porosity of each of the supports before and after heating in the autoclave. The less
the broadening of the pores in the support, the greater the stability of the supporf to

hydrothermal conditions.
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The resulting m crospheroi dal support contained 5m %

al um na. Support 4 (2wt % from alum niumnitrate)
wWEppasd7sy was prepared by i npregnating 52. 32gP@f/GB2006/002100

Support A vvith 7.87g of alum niumnitrate hydrate

di ssol veg 33 6 of wat er 3( an incipient wetness

t echificgnBe s gj A dhe\b@0% gilica spparidias ampuchgedicgdporosity

msﬁ 0

aﬁéitap?gmvt\%gtotf hen |ed{lg‘\1/g‘§}¥%lﬁthdtg g;hl i n%lgér%a Qﬁog 0]120
posityrbfthd pored vath 4 thdiva of teas than 660 iAn Howeven) frein An iispedion of

. 3 C and for .a S en s at 640 0C. The
Fig 8 Wﬁ%lumna%gaﬁﬁa 3'(](33?3’/%%4} Py 080 b el e is very
littR dhehgein tRPRBSity ARIPrdBro &Sthd s 6)%&9 o?ﬂféﬁﬁx‘eﬁhbﬂ Gfter
Experinment A A series of autoclave experinments wer
apRi@ﬁH%@l%thehmdr@ﬁmsltqoadmonme change in porosity of a
Ca}fﬂ 540 ] her0| dal silica support (Support A and
28al silica supports conprising 5 wt% and 1

W Yovadyl atdiste @au@@&fobﬁlphsﬁ@%aﬁacﬁﬁﬁﬁgﬂﬂ M@ p¥thsshif were prepared
porosity of a 1 sanpl e eac port was

by HapregeAting S@yp@rt ¥ %@e?rupp@ft dwlﬂmqlbytlomné psliqslpun end golg) dried

ter PTEE 1.i ned
OV%%%P{ aut oc%fave ‘%’%ﬁ Sﬂll‘i‘ Ir*ag;efjaywa%%‘ﬁ? eglpd TL}@ 2diqii{ gductant,
drivdhbedtnibheat BOPCS Ithe MRS sélmﬁfehgf\@% thglli‘ ﬁﬁﬁ@éﬁﬁt&fsw atsgﬁtlon
experiments are shown in Figs 1t S
of patassiung porosity of each of the supports before and

Ca f &" ehh . Less t he

t heThé adialblé‘,tts}imﬁesbﬁ@e ﬁ:b‘ﬂ%@@d Elet&?mﬁé/ ﬂfeﬁts%ﬁlﬂ? o drothermal
conditions. As can be seen fromFi OOO ['ica

conglifis using 48 agtoglawh tqsta@mi:aemlqm@ne@@on tpstafln gre aa:pwﬂamamp@mnent

S L A5 T Bk B e

Thé %aﬂyithmmpfeﬁﬁasﬁkheﬂ-ﬁmﬁ\heﬁted i Din@Bf WRRPRC POFE GhedPalr 2
wt % al umina) and Fig. 3 (5 wt%alumna) it can be

aut@‘éé\‘f-‘ @R anl) foreddouss afd7y °Ciafter whish ahegeorpsityt Wies jeonamitorsd.

h t
g R hGHRN Opneh K RRRRGH B for bR B PBEEb S srom
Suﬁ&t’la‘k ysgivél gt inthYrdtylts LCt8E ahdcladd atpesinfent (Example 3) for
risi ngﬁé)al  adium gol d and potassium were prepare

the X%Pré@ﬁ fiRE SumeBrliL-caa PO AspeRdingltovhe preseit invientien is
g1v91’; rp% adium and gold, dried overnight at 60 OC. The

dri solid material was then treated with a liquid

r edbicthenticroctacted expeeintengh) theathtabdt Samplb evad fiukllzetldh &0 cc

mat eri a } \g%stheni egnated with a solution
microreactor for 6 hours at 150 °C under a flow of 10% water and 90% nitrogen at a

pressure of 8 barg. The results of the of the microreactor experiment (Comparative C)
for the catalyst prepared from Support A is given in Fig. 6 and the results of the
autoclave experiment (Example 4) for the catalyst prepared from Support 1 i.e.a -
support according to the present invention is given in Fig, 5. The results show that the
support made according to the invention (Support 1) retains significantly more of its
pore volume than that of Support A

Preparation of Vinyl Acetate Examples 5 to 8 and Comparative Experiments D

and E

11
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of potassium Catalyst Testing Exanples 3 and 4 and

Conparative Experinments B and C The catal yst sanpl es
woweoe/1568t ed to determne their stability to PCT/GB2006/002100

hydr ot hermal conditions using an autoclave test and a

mcroreactor test. In the autoclave experinent the

por §sTeLips e? expenments vexprponlugied xprepara vy gectatq ysing catalysts

D R 0008 | S TSRTo g E B R

andbeatalysis prephised éfr o2 Supplojts hevordidg tohe presént irvenGoal Egimples 5

ich,th orosjty was re-npnitored. The results of
and R sRIA SEORTE byl STOBHASHRTOTA B FoAmElng employed
Suggdrel yst prepared from Support Ais given in Fig. 4
and the results of the autoclave experinent (Exanple
3) Pepfedvh cotalyst wes mixedpwitte @8l ofidiBignpand chibrgeddo adluid bed
. cordi to resent invention is given in,
i@SRA0kH FRERREAAT oS e B EbRuracthiars 5t bk hpaee ooty
of $580pkith Wasmpbsiiich #aHe dactdr bt 6 18 £108%BRGESL, 25 Ambiv,
.hours at 150 OC under a flow of 10% water and 90%
nitgeR.dgehmal’s acqicesish b & 9anol%h thylgne. THe gasesuwvers defivarbdfrom
' rinment ( rative .C) for the
cylSdote\ia fad 866 6PN PRl: AER; i AR B Dot ik stiag e
andavapotibed présrud efitetihg tHearefudro aihe YeacH P fak BRAied GEXAMYr&ssure of
a

4) .for the catalyst g)r ared from Support 1 i.e.
11%2}% 387 #t HicEperRiEg of & Qe Prelyen of theveastar ewitistreayh was camied
' t : de
oot B SR, TRl MR e on i

conyierpnre to ovaml lagetato aad odrbbh diopiee The kulbrlaicdasleblivitieddre quoted
ion of Vinyl Acetate Exanples 5 to 8

o R g O S VLA S et
actHRBah ABEIESH WL R\ hiea & ark %m%é 81&?‘5@1 \! H%de.aﬁl%ﬁ'n?{sh% results

using catal ysts prepared fro silica suppo
of thegpprsimenty) the Catalyats prépaccdEkqe sippents acddrding td)hednvkntion show

nch 485ty BURRAETL BBt RGP H bt oo

TABLExanpl e 7 enpl oyed Support 4 and Exanple 8 enpl oyed
Support 1. 29 of each catalyst was nixed with 28m of

SURPOR®t arlACFEYERY t d SELEGTEVEEY |02 CONUERSIONThe
reactants d.to|t m croreagtpr at a gas hoprly
space vel c\gg?wgl}ggo (\%)(h a corrpcéi/{)i on at the

D

Compaaties Di rligsgof 7. 8 nojs% oxygen, 2944 nol % ni (T OgeN,
10.9 nmol %lacetic acid{ 51.9 nol % etlhyl ene. The gasps

D

Exapgple Sdel i vdb88 from |94 36
Example 6 1400 93 35
Example 7 1458 94 33
Comparative E | 1161 95 24
Example 8 1540 94 27
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cylinders via mass flow controllers. The acetic acid
was delivered via a syringe drive and vaporized prior
W 000ens@B8i ng the reactor. The reacti on was carPCEAGBRWH/002100
at a pressure of 115 psi and at a tenperature of 150
0C. Analysis of the reactor exit streamwas carried
CasphP182)}yas chromat ography. The reaction selectivity
was cal cul ated based on et hyl ene conversion to vinyl
acetate and carbon di oxi de. The cal cul at ed
selectivities are quoted as an average of the val ues
obt ai ned over the period from 16 to 20 hours on
stream The activities and selectivities of the
catal ysts are given in Table 1 below. Fromthe results
of the experinents the catal ysts prepared from
supports according to the invention show i ncreased
activity conpared to those prepared from 100% silica
supports TABLE 1Case 10180(2) Cains: 1. A
m cr ospheroi dal support for the manufacture of a vinyl
acetate catal yst which support consists of
substantially inert mcrospheroidal particles of a
Chnixture of silica and 0.5 to 5 wt % (based on the tota
W ght of the support) of al uninium oxide. 2. A

1. SUPP{ibrofsHersidAIREppt for Md dnufi@iireiof a vt/ euRe Chtalyst which
conprises 1 to 5 W% of al um nium oxide. 3. A support

suppert enngisticplisybsantiathy inet migregpheridghpartirles phe mixigsoisilic
. . m i Ay
and 5760 3 ST PRI il ook s SEalti 0G0,

2. SupheiippoaicRosdingdotcthiml lawherdinwhesupiport cbmpasgplotots wido of
for the manufacture of a fluid bed vinyl acetate
alugipiyp pside. 5. A support according to claim1 or claim?2

wher ei . : _ . :

3. Vol ebhob! EpRasABRNGRO! G1afRCY hhiikans SboR PR for e

manufadhine of arfiyéd b&l tinyl2@6tatedatplysb or A\fiserblpat tingplecetatt catplysh
clayml1 or claim?2 ereip the silica.particles are

4 i o SRS Eaine th clAmC B TS PO A QGRS of o

fluil B anfé&p“?@éﬂﬁgﬁl’ silica particles are prepared from
a mxture of a silica sol and a particulate silica. 8.

5. A stipyport couing togldim orailaimi2 wherelnathemticrosphepsidalipartigles
have f poft.yiame it afiggedk? i 0 A8 Gl arsiifad i tithe et S0 18200

m?%/g.

6. A support according to claim 1 or claim 2 wherein the silica particles are
microspheroidal.
7. A support according to 6 wherein the microspheroidal silica particles are

prepared from a mixture of a silica sol and a particulate silica.

8. A support according to claim 1 or claim 2 for use in a fixed bed vinyl catalyst
wherein the pore volume is in the range 0.2 to 0.35 ml per gram of support.

9. A support according to claim 1 or claim 8 wherein the surface area of the
support is in the range 5 to 800 m?/g of support. '

10. A process for the manufacture of a substantially inert microspheroidal support

for a vinyl acetate catalyst which process comprises the steps:

13
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9. A support according to claim1 or claim8 wherein
the surface area of the support is in the range 5to
w@O®orr®7g1 of support. 10. A process for the napPCE/aBess©02100
of a substanti all y inert mcrospheroidal support for a
vinyl .acetate c whi ch process, conprises the
st eééﬂfle)eglil ﬁhywﬂé&,&raﬁ?w@ TyiCrQs gﬁftro koarfielasef
m cgﬂ)iggmcysgﬁ{uog%rf g SenRfasitica with a soI ution of
an alumniumsalt; (ii1) drylng fhe i mpr egnat ed
par {iolreiag te Ifrrqrragrmtedrpaetmblwctb fotnmatided sdlid rhaterial;

cal c¢i.ni t he, dri.e lid nmate to form

b CEFRaATY PR areebier Siraxhe SusoRedy i
V\he[—rﬁd;rasﬂﬂgﬁ)lééﬂgﬁﬁ@i}{ had!y i hert m crospher0| dal
support ‘conprises 0.5 to 5w % (based on the total

wei Yheregt the lsebstantigBy injeriahicsgspheéraiged suppont somgnm OF Drorfiwt%

t I 0_wh
ot el GERBTAAFEGRAL IS Pl RAptoRY B ity
11 t o A0f088ss dctordinPtOEIEiHSs 1 @hereR the df}@ngétgb moh&léaro& bhed m
11 wherein the caIC|n|ng step is carried out at a

temnepgtwiedn theaange 4t 1083e 200 to 750 OC 13. A process

1275 <R bt AR B ARl LU DEEHRINGE bBnliEed B
ouﬂatatém]pnrﬁnmtm:mngelﬂ(ﬂtgtotﬁoébal m 10 vvherel n the

mcros her oi da upport particles have .a pore vol une
3in t‘\ﬁg 7e5h 3@05119 ¥%°H@imr whereinithe suppgrtde Bied ip diomanufacture

Ofgﬂuﬁllﬁumré@am&ggbﬁlgg@e pore volune is in the range
0.3 to O. cc/g . A process according to claim 10

l4.wheAgireceshecosrdihgtveclaine B0 wherein thé micraspierdidal tsappPparticles
17. A.process ording to claim10 wherein the

havga e"%%?’??@ﬂw eorg’bgffe@g%‘bléq Fica particles are

15.pr ePpafr8eksé QBB RIUISAE0 Whé’x’éh'lrtﬁe f)rea/oﬁghé 5 8 o

part| culate silica. 18. A process according to clalm
6icABher ei n t he aqueous m xture is fornmed from20 wm %

6 A BB 52 v

20(mé/grd| ng to claim 18 wherein the aqueous mxture

conprises 10 w%to 50 wt % particul ate silica.
17. process according to claim 10 wherein the pre-formed microspheroidal silica

particles are prepared from an aqueous mixture of a silica sol and a particulate silica.

18. A process according to claim 17 wherein the aqueous mixture is formed from 20
wt% to less than 100 wt% silica sol and 80 wt% to greater than 0 wt% of particulate
silica.

19. A process according to claim 18 wherein the aqueous mixture comprises 10 wt%
to 50 wt% particulate silica.

20. A process according to any one of claims 17 to 19 wherein thé aqueous mixture
is spray dried at a temperature in the range 125 to 280 °C to form dried microspheroidal
silica particles.

21.  Aprocess according to claim 20 wherein the dried microspheroidal silica
particles are calcined at a temperature in the range 550 to 700 °C.

22.  Aprocess for the manufacture of a substantially inert microspheroidal support

for a vinyl acetate catalyst which process comprises the steps:
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20. A process according to any one of clains 17 to 19
wherein the aqueous m xture is spray dried at a

W epasE@sure in the range 125 to 280 OC to forme™GB2@6/002100
m crospheroidal silica particles. 2 1. A process
according to claim 20 wherein the dried o )
i cfBIprEEdeEhansi 007 to Hhwit% of e agheeutsel epmprisiag substantially

te | A . o .
For TR Eph ot BAR ARl ey B (851 & PIASESSa
m csdsindnily thett partipptatd sificy matesialnty forac £ figst aquduainistore;
whi y ocess conpri ses the eps: (a) . m xi | ess t han
100@'&%@@ %%pnﬁ%mngwé@gg&é &E 5 g&%@bp@qdrp@gthe total weight of
subsgtcanbh &t of atdShiuntd i by L.cl es
with grggt e)r tah]'ﬂf;l(}zli O%t%&g vvtﬁ}‘f%%o @Jggﬁqgécgﬁgg?gfﬁ%,i ally

i nefe) spaytdryng ftesesind anacommtnsixtuat to Orrhdried mitiosgsiteroidal
aque%g,s m xture; (b) mxing the aqueous m xture with

0. 5P lc]‘o'r"s’wt%(ba_sepl on the total weight of the
SUpprcklcirihg fHedfie imiBRosptictdd] PaftRIdE FHBEME QuRBHRRNS inert
m xt ure; (c%_ spray dryi'ng the second aqueous m xture

t o PoerasRheraidpl sienosis pher oi dal particles; (d) cal cining

23'; BSSAt drgj 8§ ‘%g c§§)¥ (ﬁﬁgp)te&%mg Oglgﬂéi%%%%ﬁertgﬁb%g i)?nlltltcglgte sjlica has a

highrsorfeGsarécwith €sseatidlly @ @icMdpblesind Gitkdih 2 pHAEdled Mhvk A
parti.cul ate silica_has a high surface area with
avegagsatipmeler greplst B 7@br es and wherein the particl es
24have 48RV el A M ATRLET7 & @@&eﬁz &/F&Qinngg Qi‘lv\ﬁg éol.c'g‘miagls silica
process according to claim of clarm erein €
particles ofimsan diametenimthe sarge@d tpa00 hal. es of mean di aneter
in the range 20 to 100 nm 25, A process acgcording.tq
23.c| afrRTOSFSHAROHIAS foréalﬁa%‘t Vhprem fhe pardicle rasagydigmetpris ip ghe
rang@B0% §®nfk0 80 nm 26. A process according to claim 17
or claim22 wherein the silica aqueous m xture
26.conprpirgesss acqouting toudlatel Bod ¢lam 2 wherdinthe sidice hqueou@Mixture

and a silica sol. accordin 0 aim24.or ¢claim.25, :
corpiiseh a papictifie Sion ecording @Aane sisiicagoLagspping fo claim
24 ae€lemglpng to claim1l or a support as prepared

according to claim10 or claim22. 28. A catal yst

27.accHrdnylgeetatecrtalyst compiiginga suppprtiasensdingltd aldimhoratsupport

: | qo: el ected, fromthe group consisting
as %IEE%%? g&%ﬁ e ré ﬁorﬁlalc'r\,ﬂo}o%%rrﬁ%% i Xxtures thereof and
28. A catalyst according to claim 27 which comprises palladium, at least one metal,

D=

M, selected from the group consisting of gold, cerium, copper and mixtures thereof and
at least one metal, A, selected from the group consisting of Group I, Group II,
lanthanide and transition metal promoters.
29.  Anprocess for the manufacture of a fluid bed vinyl acetate catalyst of formula
Pd-M-A where M is at least one metal selected from gold, cerium, copper and mixtures .
thereof and A is at least one metal selected from Group I, Group II, lanthanide and
transition metals promoters which process comprises:
(1) impregnating a substantially inert microspheroidal support of claim 1 or as
prepared in claim 10 or claim 22 with (2) a solution comprising a metal salt of
palladium, M and a salt of at least one metal A selected from Group I, Group II,

lanthanide and transition metals promoters or (b) a solution comprising a metal
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at | east one netal, A selected fromthe group
consisting of Goup |, Goup Il, |anthanide and

W e@rdsd78on netal pronoters. 29. A process forP€Ti6B2006/002100
manufacture of a fluid bed vinyl acetate catal yst of

fornmula Pd-M A where Mis at | east one netal sel ected
f r oftlgef Relladivn ad Mang sitherarselutiontarasslid it ofst legsicpna metal

5 it ) ool SR, EL U S MRl

proeeds conprises: (i) inpregnating a substantially

i nert craospheroi dal, suppoyt of claim?1 or

pr eé‘é)r%]al Aherpgnatd gpicgieheresel Faoper (Qform thepaialyen
3ocorrwpx%bés9a@co&rah§ko aaﬁﬁz@tvheﬁkdm Whig. M and a salt of

at | east one netal A selected fromGoup I, Goup II,
31 ant&mp@eamwdmgmwdama%wﬂuetemmpaﬁim;ermem (b) a

| Lt of d M and
3207, AubrRes8 Graprdinh Rpifar T nifeut 8 Guplin el pogratin "
33net & pricse heidifg td AR P WRelein @@gﬁ)o'rﬂ is & Eiﬂlbﬂ;%ﬁhtgg with a

and transition netal pronoters; ryln
solptipn efpralediymmans: god primprvands (@Lib@mmnremtddoinndtsmport i then

w8ty OCESRE T T8 Bk s R B

theA:edh&:n@g @’eﬁtlﬁﬂier (iga éd)hd SR of HoRisSIGRSS addedad ﬁidkﬁhpp&t ghcBdhBh

31 whe @%We G.oup nmetal i s potassium 33.
ieh&é &4 srlid %lpe% marl igimpeseaaied éwﬂwpwéuttom of a
ot%%s)in%rg %{% g&{'g&? gﬁﬁls\%ﬁe%% ?)e@n(lartL{ 1%91% n?a{t aghép(ﬁ'gédt%@f&%ghh%%ngshed

cﬂd@d@d to an aqueous solution of a redu0|ng agent, (c)

sub uent .to the reduction with the reducing agent,

i t Reropsss fof thomagniaciure oftvingd agetate vyhishscomeryisas eontagiias

i

"th?&ﬁg clepRAL bt PfBIoE R Oy cntaifing BEHEEHE e pr g catalys
acq@ lagm ¢lamns 3T or aasrmre;(adéd wblsimgﬂerdiamﬂw(mr)clmm F3.i) the

rial is dri tg fo he. f i ni shed .cat

I pAdrBtsst ResraiRe o e SEvhPen S pratsts 186 dad B apesse
conprlses contacting ethylene, acetic acid and a
nol ecul ar oxygen-contai ning gas in the presence of a
catal yst according to claim 27 or as prepared
according to claim?29 or claim33. 35. A process
according to claim 34 wherein the process is a fluid
bed process..
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