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FErrr rrrnd III/ [11/ *@00002* PROCESS FOR THE
PRODUCTI ON OF ALKENYL CARBOXYLATES The present
invention relates to a process for the production of

al kenyl carboxylates, and, in particular to a process
for the production of vinyl acetate. Vinyl aceﬁmm wlﬁj "M”W"’
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and acetic acid with nolecular oxygen in the—pfesene&mm
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a fixed catal yst bed is described, for. exanple, i rGoooo2

EP- A- 0845453. Processes enploying a fluidised

catal yst bed are described, for exanple, in

EP- A- 0672453, EP- A- 0685449, EP-A-0685451, EP- A- 0985655

and EP-A-1008385. For exanple, EP-A-0 672 453

orocess for the fluid bed production of
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- their preparation for fluid bed vinyl acetate processes.

A commercial vinyl acetate process is generally operated as a continuous.
process. Ideally, the vinyl acetate process. is started up smoothly. However, numerous
problems (process upsets) can occur during both the start-up and operation of the

process. In addition to any process upsets, a commercial vinyl acetate process also has
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. benzene in the production of vinyl acetate. In particular, it is desiréb'le- to produce a
vinyl acetate product comprnsing less than 100ppb benzene.

Thus, there remains a need for an improved process for the productlon of alkenyl
carboxylates such as vinyl acetate. Inn particular, there is a need for a process in which

catalyst inhibition and/or benzene formation are suppressed.’
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the presence of a catalyst at an elevated reaction
enperature, T, to produce an outlet streamfromthe
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Generally, in the manufacture of an a]kenyl carboxylate, such as vinyl acetate,
: operatmg at steady—state ‘conditions, the conceniration of oxygen in the outlet stream .
from the reaction. zone is greater than 2vol%. However ‘during start-up, shut-down or
process upsets. the - concentration of oxygen in the outiet stream may be at a lew level;

that 1s less than 2vol%, such as 0 to 0.5 vol% or 0to0.2 vol1%.
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The act1v1ty ofa catalyst may be determmed by any smtab]e method known n
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contact, Z, between the catalyst and alkene (and optionally carboxylic acid) in the
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and si Itaneou id or mL%?ate benzene

o s e e3P R el Sy disfe Sheyshe Fiseraane s Boreeduced

and/ or ByheintreiReRRd snladt anfeecqwﬁee&{a@ wmhémﬁé&q)rtag&ne and
contact tine of the catalyst with e al kene or al

aferbogdcHsidy in ke a@bs@ntuahahsmcesafmmlem:ﬂarabcymsmdoemfm catalytic

R 3 bP RV oL ENELERA AR Spe Bt oo peross

p rod/ongducisg tettruptaper befds: tﬁé)pﬂ)nds’s @écolvexd lfﬁlﬂ ﬁ@dﬁ&‘tﬁmtrlaﬁe after a
recovers full productian

bef th
B e e e e R R Y LR

- PloRG LIS hdR aétith Rne MhBNE HixBPBED océggése‘?lfhlxsafo example, on
oxygen levels. in the reaction zone than 1n fix Brg

pﬁ@é@@s@’@ fluih bed progess ewamitte thewatalyst & priargo dfe intrédustidn of the -

El?olpc Sag':%%g%en-c? fé@ﬂl E ﬁo{] é:(():rat cteé %'Qb 6%&1%5%?1 ?rlwlta:x)?g 6r§)§xyhc acid

cmt anokdgsd pdmoaldfm ciie cﬁ’takj&‘lﬂ Bose Loy wmlefecfora@hedmaﬁcular ’
for a prol ong(f (?g]'el od of tinme, the catal yst |oses: '
aCEVEERIrofiged fE BEdFastion doRpisepggnskmed deadignio high levels of

| td1adie dydaatiQ tﬁé?%ad’tﬁﬁn%‘n@ Buﬁéi b$ it RGOSR explosion. By

| eadi ng to high | evels of ec ar oxygen 1 n ﬁ%

r esnployorg the pwcesstdidle m@lenamwenmmaseﬂ: apeskionfs. mitigated.

expl os[')r(ﬂess o%Yerwxse stated all measurements of composition by percentage
throughout this specification are measurements in terms of percentage by volume. The
volume of rrio_]ecular oxygen in the outlet stream from the reaction zone, as used herein,

is measured on a “dry-gas” basis i.e. after removal of condensables that may be present



enpl oyi ng the. process of-the present invention unsafe
operation is mtigated. Unless otherw se stated all

NRAS bifeBNEeE of corrp05|t| on by percentage 30 PCT/GB2003/004220

: thr oughout this specification are measurements in

ercenta e by volune. The vol une of
rml lgé}ﬂﬁ %Ht eé?(%@hat%he ‘f’%b"foth? FEEUA3WEm from t he

r eact | Omyjﬁ@ﬂgfs th@ﬁ)réﬂi\%@loﬁ‘ ef ﬁk@ny] chx%oﬂﬁﬁé Wi acetate is carried
"dry-gas" basis i.e. after renpval condensa

t hagt hetayogsacprbyswith theeemlme@mmmm@m the gas phase or as a mixture of

chésﬁ%%?gqa d? ?ﬂo}%egg’p}hee ﬁ.ésg%f 8u|tpreestefnl§]1t8\r/egu?i8ma ﬁ%xtytbh ﬁ:alg"fed out as a fixed

al kehotl a fhad bekytoadse, pmfei’abaﬁ, vy bedg@tate is carried
out het éo% neously wth the react ants.bei ng present
in the S s E‘H&é’éayo‘?e apy syitphlg alkeae ofa mg@sfeaﬁ@llkpm@ubld 15 preferably

phagess, afilkge RIGFRSSHALLd he present invention may be
carrleéaouteas a f|>qun 5 bed or a fluid bed process,

pref er aﬁhyalk@cﬁhw ek fedan prictasslly fine fahkanamitad With afhyr

-suit

10

15

en or a h‘gr e.of al kenes, but is
pr &FE Pgﬁt "@%8 r alkengs on Y@ AP Aehydrpgen or inert
al }ﬁ@féﬁaﬁaﬂbﬂ-‘bﬁaﬁlﬁ Whers WRSAIREH 1§‘l3t|h¥]eﬁé’ ke étﬁ’y]gﬂ@ﬁ'x n{) be fed in

adm xed with ot " materials, such for ex

ot Fbstaglidbrrse fﬂlmrﬂjdm)’d&‘rfbd admiveg dindlg:ein oomomefmtrogéh methane,
L2 5P R L SR e o

rTaMLh&:sf ed adm xed with one or nore of nitrogen,

met hane, et hane, carbon di oxide, water in the form of

steam Hye®! b"d’éﬁ”%ﬁd’”@}’sﬁreé}ll rediergepycle alkdoanes. The

2 Kene TRYGERTRA LS Gok A AFLOAE G PR indhuced into the

The fresh an ehe,

, nnlyractieml zmlc oithec egiscpatate fehd strq:aexwomaea singlecfed] sttfbefn @Snprising both

20

25

30

asrhaat g Id ﬁ(egearrs or as a single feed stream
coﬁprl §’ ﬁ% Yﬁ& fresh and recycle al kene. The

car boxyTheccagtsox h(ETBch PeaydRYang aDBXYIId 4eidd dAnurd of carboxyhc acids,
mxture of car lic acids, but is preferably a

Cobutas prsfamplyp C@« SRPOxglifcaridsughes doetic agd. d_ 20 The
aI kenyl Th&ﬁ][f?lg?(é’ : es at&shtﬁgt rﬂ?%’ ﬁro@ﬁceﬁu mthe \Plr%c)eﬁs of the present

process of t I'NC

prinpémivatiacude duyg]l pa@;ﬁbmue aﬂpﬂa@ta]tgla]ndmﬂlgpprep@hﬁe :
ene 1s ethylene, the

Pr ef
car boxy TRt Hoes %eretth%gg?%déS‘QYIGFC’ttH*FeC%IP@%IﬁtaCId used

| e RFdOS dfFheAiBIehEindEitibn i ld@éhctah sdch%a@kﬂeem(ényl carboxylate
carboxy]ate produced is vinyl acefate.

carpevdpdiicviagiagetdigy -be introduced into the reactl on
zone | nﬂlxé &%o‘lyﬁ@ A4 %ay B introduced into the reaction zone in liquid form or in

vapour form. Where the process is a fixed bed process then the carboxyhc acidis
preferably introduced in to the reaction zone in vapour form. Where the process is a
fluid bed process then the carboxylic acid is preferably introduced in to the reaction
Zone as a liquid qpray

The carboxylic acid may compnse fresh and/or recycle acid.

The fresh and recycle carboxylic acid may be .mtroduced into the reéction zone

either as separate feed streams or as a single feed stréam comprisin g both fresh and



vapour form Were the process is a fixed bed process
then the carboxylic acid is preferably introduced.in :
tWorp@/3E38t i on zone in vapour form Wiere the PBEHEBIE03/004220

is a fluid bed process then the carboxylic acid is

prr%EfJé‘Q&X introduced in to the reaction zone as a
[iqu d spray. 30 The carboxylic acid may conprise
f resh a"heibnboxyélwclkienamcnmpn'ﬁhelt fqasxsxrpcan«zh oﬁatby adié obtained from

r boxyli c: ﬁﬁ nt,r uce? {1@ react i.on e of th

CBersteair it T A el oS o B e s R ROt the
fg@g/ame&,gmmmw/\smeg both fresh and 7 WD 2004/ 031120
PCT/ GB2003/ 004220 recycle acid. The car boxg/l ic acid
may corfpeimpdecatar PERSD-CANISEEPE &% BEY bhanyawiitableiseatansining
f

cg?ag\g?gé%nrec\gm&%ﬁf;ﬁg%eﬁg h%% f;g?%‘ por§FR%é\Ehﬁ£} oxygen

c a'rducmy I ﬁtmtaﬁmwlec@rﬁwgmbmmawg gmxyrwrbegﬁm kzmmpln,goxygen

ggéﬁgﬁx’gﬁ’gﬂ %blg ﬁlhtl%]g’: 1)%1— 723%&? og%)t%gg}lgaggoq? g}Ongﬁoxxde

PPR&BFably) tHERh S R ox PptOeIhtaihid@Badis essetialy hdllo®y ep.

“nol ecul ar oxygen-contai ning gas may be, for exanple

10

oxygen Unget nared! ofieraiing copiliigns tegilfenerarboxghic asid apd molecular

2{9%{%% -qutamlggnas m%'); R)%dgée%)%gethe rea Egér{e Zro% 1% anpylt,l Jrﬁztab]e

alning gas 1s essen
OXy@RitionkGotthd @rodaaionadf the elikar yi mgrbmwdtct F@ﬂﬁatnlp&. the alkene may

- al kene, carboxylic, acid. and nmol ecul a .
o%ﬁg%?ﬁﬁ%ﬁt‘%ﬁ G thaxarign maciipe PR OEE SR 38 A §5mol% of the

15

20

-conposi tion, preferabl

; gtgf }egalogl%ﬁ]p'oﬂtlé’rpBbréyfabﬁbit@eas%(ﬁﬁ&% 508 8as-ih Qh alrldBnt of at least

uct1on of "the al kenyl "carboxyl ate. For. exanpl e,
t 6@l Keafehantatal repesiqureesemvsition. Ti‘htecrfrb@@ht: @crﬁhea}f@auwwhm the

¢ SR POnebRnacetr ont agedPefaty o 3P PhBle SEesh 8l Recron

aSohipodifionFRemBiablf 5 @t ﬁklﬁﬂ% TS aﬁx@ﬁﬁ)ﬂ %xﬁﬁledum o&%cﬂi .containing gas
reaction- conposition. The carboxylic_ acj
prEgERt Injthe ferdto the Egetion eons 15 saritalise by é]rﬁ‘émi‘arli"]&y Fﬁ?@@mts Ina
DEL MR 1éac R %e%@&%u%ﬁxg@&?c&ﬂﬁﬁk g g%@?stybr@ﬁrably introduced to the
to 15nvl The anmount of
nn’caﬁwhalon@xxyglmﬁwm @Smndgh@@sd thﬂlesc,ﬂmlOm portetTaust de guch that the
t he react is con

fl bi 0
cdﬁg‘ﬂ‘rﬁll%‘?@ bqrﬂméﬁ SePhEd nH)edO)?)éga tr%a)yqer% at e ca rla}'%(e 3 to 9mol% of

0%} 6 EtalGeAttiah Bbmgosas. 1S a PneS iegdabhotor the FotdcaRd oiﬁgdnh@ntammg
20 reaction zone via the recycle gas and the feed

t rgeasmear@fqrahiy 2@ied direly Yodhe FRaRT o aAme e theRyeen B2y ¢ present ata

| {lérg %{ee ag? Ble ﬁ?‘z@ E@ 3Q% YO BL1TBHREe RtA $ER o Qoxﬁposmon A
r ané i

25

30

tot al reaction conposition.
| rbadarfck wif dn bed g:aeamfmabtmermlmg lo& nitwgsmeabon dicxidd #ngl argon
gas is r ef er abl. adde?é]g ctly to the reaction zone

an‘&aYH’égBQ)Pffé?f‘t Sbﬁéeaﬁ “at a

The catalyst for use in‘the process of the present mventlon may be any promoted
Group VIII metal suxtable for the productlon of an alkenyl carboxylate from an alkene,
carboxyhc acid and a molecular oxygen containing gas. '

Where. vinyl acetate is the alkenyl carboxylate, the catalyst su1tab1e for use in the
production of vinyl acetate in a fixed bed process may comprise any suitable catalyst

known in the art, for exé‘mple, as described in GB 1 559 540 and US 5,185,308. :
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hi gher level, for exanple, in a range 3 to 20 nol % of
the total reaction conposition. A .25 bal ance of an

NS S804 preferably one or nore of nitrogen,
Xﬂg 60dgﬁznd ar gon may al so be present in the Fgg(ﬁngﬁqs/oomo

feed. The .ca use in rocess of the
pr esentéc}lgn}vbe“‘gf5 %ﬁi ‘@%% C%\‘ﬂbsb?célﬁﬁ? dhe pepaiptiop ¢fjvinyl acetate by
metteateasioh bakthBefQucdtiiercpr QU010 aPbx-RBn %é‘@a@%irs*c ConSIStmg

| ate froman al kene, car boxyl ic acid and

car box
fséeiﬁ%é’r foxygen- cont ai ni ng gas. 30. Were vinyl
acet at e))i;%ataBt ﬁlpb&@}ﬁwﬁgr ?o Xy 951§me{e St ﬁ%}%?gl écelfngtagd apore”

suitable for use'in the duct L on of
| frohmnfej of drpribe thlr bodss ari@f/o Y merdhs &vagn yuspersidldf@he catalyst

kno in., t({wjg 5 for exanple, as described
@@a%%‘é“ "dAd %’185 308. 8 WD 2004/ 031120
PCT | GBZDaF2084@R3 G o1d Bk ESriBuddln 488 dhas, @%tﬁé”c?thlxﬁtsuppon

‘active for the preparation of vinyl acetate

r 3curiaee lé?f’eréi‘m/q‘@& kess Heatl T mae ifrdnathd surrialce oﬁtharSUpport the
Y s

SR W ERN A p O 1 AR YL oo S e e or

t catalysireizhitie golp deing phesend inrm mﬁou‘nlt omr@m@ 312 %Tﬁilné Her litre of

a 10% erh(gm ght water suspension of the catalys

tﬁli'tt ving.a pHfrom3.0 to 9.0, (2) a -

pal adiymaaoh ¢ 60 bedihs foblitrt BULAM b ANSH AT God ager of

the cat alrglst support, ” the surface layer ex é -

| ess t W& tﬁ5530ﬁm€$qnbn$ @h@elbunﬁlagrat@ifcatdhﬁt Sﬂﬂp(ﬁdﬁﬁthebﬂﬁﬂuctnom of
i n_an anount. of"

t bei rese
P ?orl %&gaqghg@ %é;e?’a’rr%%gcé?mﬁget ré 'd e‘i“éaré’éf'%ﬁ“ft?f’ta"ﬁ%gas_ the

'tlaetag@ﬂcxdmhetmg@smasl@ncbfl n. an amount of from0.5 to

2.25 \gF litre of catal% and (3) from5 to '
60 gr a arfé ¥ist supRorg haygg a[Pypsc %ﬁxamc‘@aﬁrpmrp@pgq?; to about 7 mm and

agqjoaetﬁlm;ﬁc@j%b §Q§ﬁég hbes a shell inpregnated

catal yst active for the rod’uctl on of vinyl acetate
f r om ethypprBstium gedgold daﬁmblutaddn the poteernodt 40 rarythyiek layer of the

c g?r?i 5 catal yst consisting essentially
o??&%g&g&ca a C)}ésjtjgsdlljpport having a particle dianmeter

f r om akiftonBationt b.bmuht;&ht I?[ﬁl‘Zla,l‘td/ weigm@ggot‘d?gﬁlgece@ite %h@regl the
to S5 - per gr . adi um and go Istribute
ol pEnh et B coR N an Rronaeed ook By o
suppor ta @edljs 6li@Ble fanekef tlﬂé)}fd‘dﬁ&mnaotfgﬂ'br] §ce§né f ?ﬁfﬁ\ﬂ%ed

9. 5% by wei ght of potassi um acetate wherein
t PTRFESSI TaaN LOMPRes g roymiild metals apﬂaldatmblystler ausi anmyitlloeal co-

r%g}&gotgrﬁ to. 1.25.

With.regards to the Group VIII metal, the.pfefc'nred metal 18 palladium. Suitable
sources of palladium include palladium-(_ﬂ) chlo'n'd_e; sodum or potéséium | _
teﬁachloropalladate, (IT), Na,PdCl, or KoPdCly), -pal]adiurﬁ, acetate, palladmum (II)
nitrate or i)a_lladium (II) sulphate. The metal may be present in a concentration of
greater'than 0.2% by wf:ight_, preferably greater.than 0.5% by weight based upon. total
weight of catalyst. The metal concentration may be as high as 1:0% by weight.
Generally, the higher the active metal loading in a catalyst suitable for use in vinyl

acetate production, the more catalytlcally active it will be..
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A catal yst suitable for use in the production of vinyl
acetate in a fluid bed process may conprise a G oup

VG 2008b@hz0 @ Catal yst pronoter and an opti onal

pronoter. 25 Wth regards to the Goup VIII net allfcor/‘t;lﬁzooy004220
pr ferred metal is gal | adi um Sujitable sources of

pal? a¢HiteR fnde Gaemp ¥ awiakihe catplyetioptiequodustien afivinyl acetate

p% sk pxto%d'téc RLALAP ﬁ}dn%jr@rts%cl de oéold (c%dc%%ﬁ{n dr mixfures

4), palladium acetate,
orth*fsraM a‘dpmfm(retd prowuatep kragodd.. Sﬁﬁ@lmmesmﬁgolbenmm@m chloride,

or PP RRFGs 2l 8P, SRS T i el st barom

't afcadoaurdfe ovioghicete. CE{etdryRired BRI doBipRUNE i%r}@ﬁ:‘mlr atl‘hé)ﬁ‘romoter

be as high as 10% by weight. Cenerally, th
hi? éﬁé‘rm?hée RS & Fregmapunt aééromgo il ho éO%ahyamght iy uietfammd
fQhppe in vinyl —acetate production, the nore
catalytically active it will be-. 9 WD 2004/031120

- PCT/ GBZU33/af:0¥2 2fitablerfordsti initbaptodudthom cﬁirvmw adékdté may also

nmetal ,. the cat al st for‘m{1 B oductlon of vi né
acOFRNS® & SATTPERET DalsPahotiiableorrapriersinghge Sreup I, Group I,

| ﬂﬁﬂ)tﬁé’xﬁd@@} HansRRBRMStals Cef b%ﬂﬁgﬂé cRantiuH, S8riurh NRERShm Sbdium,
preferred pronmoter is gold ui t abl e sources of Hﬁ

| TBRnggBes§oiineMIyorn e, lantb@zm@,cwlmlgh argpresentan itic ﬁmshed catalyst as

beat s o ARt et R Y im0 i B Bpre e o

gqirdrnomm[mrﬁﬂ:ralﬁy piésea} #h thE ketaPsosorRsitioigh alcomBeytrReon of 0.1 to
an armunt of fromO0.1 to 10% by wei ght in

t ng /1? B)ﬁ |W§h%¥’a of gatglyst, mmpre preferably, dTopa{ t@ é'l’/"tbdb‘f’@gmor use
in the WhedUCKduNaRbic ¥éiBYte AiS AT @ Bpéfe@édsc%ncé}meﬁ §€co-

a co-pronoter material. Suitable co-pronoters inc

Grrsamoter saif S th 6% byrweighn ehrasiatly 267 tot §.5%s Wheonthe ac1d is
éﬁ-lx?ucefi o th%%@é‘d % ﬁlbgénpr@rﬁg} usmit i9 H}{Cﬁeé%bd}{[?}emt ina

rum nman
arc&mpafrﬁsaenhupmo!hettl n| shed catal yst as salts, e.g.

an acet The preferred salts . are potassi um or
sodi um ﬁ%?e ?t ‘“?Hé’e@&“p%?"fﬁﬁio‘ia&?ysit upplespalyslsupperteeiude

Nodr&es SRd2hNfHinL 91‘]599§]'u¥ﬂn%‘ titahi sﬁﬁzgﬁiﬁz%zf é’rtin‘eﬂmgf V@he}e the
to 15% by weighf of catal yst more preferably, from.l

t ocasyshys avedtefhist suitadlafpeuee the qurdyctaeresf \on)d@matfcem ip garticular

Bl R CAF N T S R -

t haayahzi\& d'jore mlhmcfumed 2ita 3tha pagbh omlamrﬂ; feurface area of 5 to

@éﬁ?ﬁé{%@ﬁ%{géaﬁpgnlaﬁﬁfﬂfg;ggé%nt% sg nsxty of 0 3to 1.5 g/ml

In a fluid bed reactor the particles of the catalyst are maintained in a fluidised
state by a éuitable_gfas flow through the system. Excess flow rate may cause éhanne}ing
- of the gas through the reactor which decreases conversion efficiency.
A typical catalyst useful i in the productlon of vinyl acetate in a fluidised bed

teaction may have the following partlcle size distribution:-

_ 0to 20 microns 0-30 wt%
20 to 44 microns - 0-60 wt% '
4'4 to 88 microns _ - 10-80 wt%

10
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The catal yst may be a supported catalyst. Suitable

wabadssiizeupports i nclude 20 porous silica, @&%%0370042,0
silicalalumna, titania, silical/titania or zirconi a. B

Where the &atall st. is a catal XSt suitable for use in.
the product R of WP acet at e S8M4% n parti cul ar

for use in>ayd hidréhsbed process,y fghgesupport is

preferably. silica, and, suitably, the support may

have apor el WifEoHsy om 0.2 to 35wtk per gram of

suppon - . : 0 _n?_ per. .gram of

subpor {3y I aE S AP e 1Rl BRo P AT as. 55,106
@300 Ricrbms @ fifbutiaty bedsureadi that théyearpdiidell 6h €8n@frd tR2€e sizes.
'CP%tnacl%St a'rg n?i ntained in.a fluidised state by a

S UTYADTESGRE PHPG STATUGPR Y P B9pstcaRsastned By an pytomateddaser
rRyice awhers chapsnglat g ooof the gas through the reactor

whi ch decreases conversion efficiency. A typical

cat al &€ caiabystupay be pisearpd bafLrow iseitrbisf methog [Forcetrati@thi natalyst

ol : ' have.the follaqw n )
mor Py BfIaRGR §iny] BT A B RN LS 0 rRtpd fePdeciy EP-A-
V6784 0 tHe@oddéntiriof whith abe BEreBl Hcodbrdi@l BBeibr&ons 10- 80
W % ﬁg‘ VO. 20011;/ 03i1120 PCT/ .GB2003/ 004220 88 to 106

°RERPAR 542 YE bR ERTAH OR £y D8 (anigdotp 0pBIBE witelveins

QrepovhicPBESOBA nidkihlsh Vil DR sakluyiyl | recogni ze that
support particles sizes of 44, 88, 106 5 and 300
m cr onde@recesrdithe presenrsntien map bt hatied eyt areenfeased in the

1 r i eve sizes..- Particle sizes and particle .
SRR fo P Ry AT el hetrPehy S Bsrishipe aimospberi
| BeRire, evimelsuetp as2@pdybcrotrac X100. The catal yst
may be prepared by any suitable nethod. For exanple

the cdPaFYAIPle. i DRSS fordla Ereatie ofMiny keesde wate catrgd out in

: t ai in EP-A 10 o
SEORBRSHSE I LTS, RS AR o D At g
tprefemblr BI0GS 21 (FiCeanted freguff of Rk abyst2 PIEPARaheQD tHBY barg),

be varj qu] to, optim se catal yst perfornmance based on 6
RIRICFRPST 0 10 181 2 AR Reraveei @it §2 barpk ejpeeielby € xd0° tohle2 x 10° Pa

-Péa%téé(*ﬁto lizrwlegly‘ti on may be carried out at a tenperature
in the

reaction zone, T, from 100 to 400C and at
at nos plherprecesy foathegreditcgpn famyht ceospivben @rrieimut in a fixed bed

pressure, for ex le, at pp to 20 barg. For exanpl e, :
CRECHSP GERSTRY B et Pt BPe e fomdah st AXihepretorably
CRJ0'th §80°@Uingl dbressure of 1 x 10° to 2 x IOf’_Pa gauge (1 to 20 barg), preferably 6 x
10° to 1.5.x 10° Pa gauge (6 to 15 barg), especially 7 x.10° to 1.2 x 10° Pa gauge (7.- to
12 barg).r - o _
| The invention will now be illustrated by reference to the fo]lowiﬁg Examples
and Figures. | _ _
. Figure lisa gra'ph'i]ltstrating the effect on catalﬁic' activity of pre—t'reating a
| vinyl acetate catalyst with ethylene or a mixture of ethy]éne and acetic acid, prior to
contacting W]th oxygen. - o _
Figuré. 21s 'a'gra}::)h'illustrating the effect.on'ca.’ca]ytic activity of pre-treating a

vinyl acetate catalyst with a mixture of ethylene and acetic acid, prior-to contacting with

11
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“a fluid bed reaction.zone may suitably be. operated at

wobh6i1Rs18f ure from 100 to 400C, preferably 1 18

210C and a pressure of I x 105 to 2 x 106 Pa g’g% gB%%B/O(“ZZO
to Zoebarg) preferably 6 x 105 to 1.5 x 106 Pa gauge
(6P815 barg), especially 7 x 105 to 1.2 x 106 Pa 20

gauge Kigurt 9'id2ghah Glustrdthes POGRSS] Ok okpge)?g?ﬂgéég%{'i%‘ of the

of vinyl acetate when carried out in a
rRREYGt sHeam, Bere thraipagtiantzape ¢ fise imy eeetate dluidized bed reactor by pre-

Leamat a1l O L0000 L R 60 214575

bar g) , Figwrefés aptaph @h«wmg@ﬁe irereks®inbech@éheRRo BRUSE K tBink® from a

|aI 7 x105 to 1.2 x 106 Pa gauge (7 -
BBy GRREE Motdhs f5 BE e Gorcemirn bt aider steath from
btherr@lc86LME i ®ctdiged ol | owi ng Exanpl es . and Fi gures.
Figure 1 is a graph illustrating the effect on

c%b%ﬂhybﬁc activity of pre-treating a vinyl acetate -

c t. with ethylene or a mxture of ethylene and
te&—ﬁémd prior to 30 contacting with oxygen

FiTGese @xritfen® dmoBkrdrd IheStieat biathihGe %tfvf?'&tof
catal¥//3§|c activity of pre-treating- vi hyl acetate

o bt TiAStingd YiRYLEcatase Garadyso it ﬂwlempmrcto amﬁhqtmgamth:iqugen

g‘@r?d'&g%g?éé)glég%gﬁgco%aé%t v&é:: 'cé rd]rxxe 004cilfg Cé]F éml] acetic acid prior to

itdmla:tihgtviith@xtlgm effect on the oxygen concentration of
t he uct s amfromthe reaction zone of a vinyl
acet at‘% PP é’ apzempied ppHrd B g acetpig gatalygt wisemixed with

C‘@@ﬁbg/&tmt\ﬁ’t Ehfhe%t vk e8RaQEd for™ B%f?% (%t(;}yl 3§%8ur%%th either

acetic acid. Figure 4 is a graph show n

i etylenser a rnl*cbarn pEetbylenoahtadain aoidt ati r60eC ﬁﬁ@%ﬁg i# bfikised bed
bed vinyl acetate process as the oxygen concentration

i H'PRE?PPoduct stream from . the reaction zone is

decr easgdfow RXamtleaslenEaadRtaiclaclPwiRes® ﬁ&pﬁra#][ﬁ’ﬂ%ﬁnolﬂn
denonstrate the_effect on catalytic activit

cHitPEEYFling e Ruidigad %@émafcge%ca@rana)dsat digweter @f iyand neas ﬁtted with
p vin

DOLAIL a8k, SAAMBE L BRSO Ao PR BELLATheell bna aiso
agioth qosm@lmpaugermomtad:mthgl thletﬂmcbkc;(gen A 1.8g sanple

(r)nf XZ q pﬁftfr the pre tlilam tgyllenea &t zt1 xansxetm%%tf %tlh¥fﬁatne \z/xvr?ds acetic acid,

_ each catalyst was tested in the fluidised bed microreactor operated at 160°C and 8 bar.
A reaction mixture of 52mol% ethylene, Smol% acetic acid and 1.9mol% oxygen, with
a nitrogen balance at a total flow rate of 0.93 mol/hr was fed into the reactor. Samples
~were removed periodically and vﬁnyl acetate was measured by gas éhrbm'atography
(GO). o | |

The results are shown in Figs: 1 and 2. Figure 1-shows the activity profile
(space time yield (STY) in gVA/Kg-cat/hI)' for a fresh, non pre-treated catalyst (Cat'alyst
1) compared to eqmvalent cata]ysts (2 and 3) that- have been pre-treated by exposurc to.
ethy]enc and a mixture of ethylem and acctlc acid respectively for 138 hours.

Tt can'be _seen 1 that both catalysts 2 and '3 have a significantly rednced initial actlvify
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15 20-22g of inert diluent, and contacted for a peri od

W 20b8086:00r 138 hours with either ethylene or

m xture of ethylene and acetic acid, at 160C 553"?2003’00“2“

- barg in a fluidised bed ~mcroreactor. The flow rates

ofORRFA 1R s NRRPTHERIGI CaTSy Wekhdints. cpostreIn /th cail st ste% to
R Yome @GRS bmelity. The fl ui di sed bed m croreactor
had a di ameter of 1" and was fitted with 20 baffle

t r aysit c@nglsT peoigensst ﬁlle@ma&be?d expaseditpn raixpire ot pthatent hed acetic

e e N TS

&th et hyI ene or a mxture of ethylene .and acetic

aci d, cat al yst wastetedinthefluidised bed
o T TR POB LD of SDEnaRrediad cata Aot BegbRoR 2

etk th @fita SRV @leiE £ PR 1 RIBd Y AREHIE oREH eﬁ@gnd acefic acid
1. 9mol % oxygen, with 25 -a nitrogen bal ance t a ‘
- fergwordafifeaers pemody D isie/ pamelars] $lwdrs (patalystH ané ass bcnurs (cata]yst 3,
§§gpgv%gre[qpewe®9r enoved periodically and vinyl acetate

was e gas chromatography (GC). The results

ar e slitoambe seen Fhagﬂle mhitiahekt@nt dficgtdlyet 1ikhxbﬁ1|69\/i§re‘l2h&j to the length
ace tine Xle|d (ST

ti Vi tly Bht?‘ g
é\?/ﬂfrl%gfoc‘%*e‘ YC?‘B}YS%\W TEPRSChripmEtere ohe dle@aﬂaql gegtic acid.
]é/§t 30 1) conpared to equivalent catalysts (2
an hat have been pre-treated by exposure. to :
et hy| éheg sameples afipxemeted pailading| veme acatale eatelyits w&m plre treated for

b t
IR RSt Seisd MDY Sy Bt Ry b dgmetes o
um 13 Sith) fiatd with paffit ZaWOw2B0hE 83&42R P QQC@%QQ 32004225 flow

npated to the non-pretreated catal yst time on
éYarSé)é‘i’ﬁ“ieHéhfe‘é%*h? plepym at thetbasg of tlheg@.f rng elme_- fmm # broall epsrger

A& Within The SRTH S UG g @@:{% é)ne edg;)]lea ALY ‘61] r]zgket and the

exposed to a m xture of aceti c
(feet gasgssvergpreihsaied rbefOst’e@mcmg tHenmérichirt Be redaor \Hmatperated at 8

T SEEE IR YT TR NN

(catalyst 1, as above) with catalysts that have been

a-mxture of et h\/l ene_and acetic_aci d

pre=treated in
1fotalysho di f f er|diie- trﬁétmeabl%m&spwrﬁe namely 18 hours

“lrespectively. cdan be s€en

rararyst ) A ek, HOHeS G BhA) Nthord pindBenPOVe)

't al

ﬁ.xture of et'hﬁtg}ﬁlgneaﬁﬁe%@&‘aé’“&tﬁeﬂ. ~ Exanpl e 2

ext ent of cataIEthylcnenhxttngtcnc(mthmfgelkpt ed to the length

8 Acetic acid, nitrogen

o _ : . | Ethylene, nitrogen -

*catalyst' purged overnight with nitregen after ethylene/nitrogen pre-treatment but

" before reacn on.

 After the pre-treatment the, reactor was purged with nitrogen for 1 hour. A feed
comprising 60 mol% ethylene, 12 mol% -acetic acid, 6.8 mol% oxygen, balance nitrogen
was then fed into the reactor. The oxygen flow in to the reactor was recorded in

grammes per hour (g/hr) using amass flow controller. The oxygen' level in the stream -
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300 g sanples of pronoted palladiumvinyl acetate
catal ysts were pre-treated for 18 hours (unless

W Bk 8% stated) in a fluidised bed reactor WERGR2003004220
dianeter of 15 1 % (38m), fitted with baffle trays

S BB A SAGEI e T8 9, L o
andghlﬁmxﬁr@mﬂa snall sparger . mounted within the
fluid

Fbatln qQvided by a three-zone oi
j acket ﬂ]eafﬁ%mts ‘é@d” 5 ggs gs IF\%’F ®° ﬁ?‘@f"s‘ntg‘éf)@ﬁgaﬁéf\t? fexiting the
eRheb Y mteh@eamaéaia@\rsxs Fheo E8RBHRE 1S RPEIAEST in e 8d to the
barg and” 155C. Nltrogen was used in all pre-treatnents

uWFl@t@S Veryieg avele of indton oan bapbgepued bRged-anrtbatimeritken for the
R?e%%ﬁ éI? E)thoﬁp L:tecg %Bcr%gs%tlje?at@% ltéjthe\é'\ggén fggc? ff%ledenotm g

gen ene, nitrogen
Ebibygeenmvemil c acid, n| trogen 8 Acetl c aC| d,

n|tro en 9 Et hyl.eneg, n gen * al yst purge

oté A B%ieew?f’ﬁ%lﬂﬂﬁt T 6@@ tIé‘fﬂ té?“f‘F; Hﬁ?tfw‘{%g‘éﬁ*c acid and
PhRrdgtS FhIBB InREhhibReh O W £85bteARnibREd @hn b RStalyst pre-treated with
pre-treatnent the. reactor was purged with nitrogen

f ethylenhend nitrpgdnesdehe (c@miylswsﬁ ayl @oThenmgcmgurgm gsedke catalyst 6

_ % .acetic aci.d, 6 | % e bal 0
A e R S T R R
t @ofnpered RAGEDYst Dathi LR BRI hie BagE pRRSIRG vhayérhﬁ]eﬁ&arn)d
using amass flow controller. The oxygen level in the

s OFERER, byewm@@mmg%@et POPEERRUES/ 004220 exiting
the r e%%'i:gl\{l\'x/ﬁ%{@sam Whn&[a"f)vsﬁ %g@ st@({e\?ﬁ%sﬁa% gxposure .

anal yser repor ed I'n " welght
I €S bbth scalcacshmdrthyienkiighibds tikd guilyt & shemsr ettentakameposure to
Ievels egltl g the reactor for

e-treated catal ysts-
5 cthylge ARpA S VED RheA NS RIS ealpa it acebipagi and pioRREOnY
5 (éﬁe%t@; sho¥AYitor Y Bhbi@bn cahpdrbd toONFE&RRaRByst.
observed based on the tine taken for the oxygen | evel s

i dxampledt | et to decrease relative to the oxygen feed

'f efé‘é’)%%;’glsgﬁ Bg& }eg&?r f%s}’q?c?e[}‘at‘ég P}é?r[ fag}gﬁ% dﬁ%@ %2%?%@@2% product

acetehm emng frantithe pdat oo Bl neastor tves opesited atd &a’rrtper.ia,tura o
was -nore inhibited than a catal yst pre- treated

1GPEEPYMER Jand> Ane Aoy BIFSHITEhé arenram%x ¢ éaaa%]dfbg)fecd to the
Tr}%aa&lé'oﬂ}%ﬁgecp&ﬁ)qgnéf 564icORiF Fh ¥b1oR oxygen. The OXYgen CONVErsion

was adjusted to give an oxygen concentration in the reactor exit stream ‘within the range
of approximately 0.2 to 2.5 vol%. The oxygen concemTanon of the reactor exit siream
was measured as an average over a 24 hour period pnor to taking a sample of the stream
for benzene analysis. ' -

The results are shown in Figure 4. It can be seen'..'that'benzéne‘ production increases
significantly as the oxygen concentrati on in the .;eaetor'exit stream 1S feduced_. In

particular, below about 2 vol% oxygen over 100ppb 'of benzene is produced.
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before start-up appeared to make little difference to

the inhibition of this catalyst conpared to catal yst

9 which had had the sanme pre-treatnent with ethyl ene

and nitrogen, but w thout the subsequent nitrogen

purge. As conparison of catalyst 7 with catalyst 6 or

catal yst 9 denonstrates, exposure 15 to both acetic

acid and ethylene inhibits the catalyst to a greater

extent than exposure to ethylene al one. However, the

catal yst pre-treated with acetic acid and nitrogen

only (catalyst 8) showed little or no inhibition

conpared to a fresh catalyst. Exanple 3 A fluidised

bed reactor was operated with varying | evels of oxygen

in the product 20 streamexiting fromthe reactor

The. reactor was operated at a tenperature of

%gproxinately 155C, and at a pressure of approximtely
“ﬁ%rg The feed to the reactor conprised ethylene,

aceti cadeddsaRd 11 RIBLROR O A8 Riked P 286K YR l@}ofé‘deﬂhﬁg &alkene, a

was adjusted to give an oxygen concentration in the

r@abnxo!hc esidtand farneelaswipt ¢ ySeR-Hentriaimngesas ot 2 syasroxzonstithe

r[gg%elng? oggx(ﬁtglgff) aégﬁq%?glé%g ergac(t‘i&rl1 ?e%g)t&r;ﬁﬁlleo? t%f rBélFCe an \?utlet stream

measur an’ aver ag

afrdh tROacREY 109 cPhip@ikinizQIkeRk] d¥ghax yiddpideo0fget, hfharacterlsed in
stream for benzene analysis. The results are, shown

Fuhgtu péiere, duringantoenss §pesh starkup OhENrdaRNihe daalysbis exposed to the
zﬂﬁ r}e]ea}ﬁ %i)g faogxqa'sgdrg BN Ye ﬁ]rc'esgrtb% oPA¥ERLe ?ﬁt‘ﬁ@%%(ﬁ@li@&ld and the

exit Strea reduce particul ar
b@lt&%t@dhﬂutoxﬁpr\(@b %s@ Xymedvotix ex ydéd) b tll])Ef pdmaizmceeunes)f the alkene
produced. 30 14 O a :

CleIGES B91H 8 Aea RBMGTPE IO PRaES 1% SURRTRY fafmation of
a & o0e aﬁ/or%ﬁ&?x@%‘s\’ﬂnhﬁn@&d &k 806yl ecul ar

oxygen-contaihing gas in a reactlon zone in the
pi esenAgrofessacelbimbagdsin ciaimaln whiewimthedatabyst isicontacted with alkene in
nper at ur e roduce an outlet stream fromthe

PreseRee ,{gegq)rh@fﬁgqaﬁ ‘al kenyl carboxyl ate and

05)/ gena grb@dsaad Slhing&®Oinidhif t SredlaimieviRerélhthagutRt stream comprises
process upset, start-up or shut- down, the catalyst is

ef po8Ed0l%, $sh as QR OFevallo exyEaRti al pressure P, in the
g%te fg? < rsgéeg%g%gl'%mecf) n athp%ng %E ﬁ{%ﬁ%éé cf:'laqm'ém\ghér the alkenyl

rrses ress 0 Oxygen

t BRbSAI Atk Phodic eESHiprEse®est fianalRepe bemﬁné educed an d/ or
the reaction tenperature is reduced so as .to sgﬁp ﬁ 1
f &r mat Acioess apelaEBFLINAR /OB oF HisHr e ng i Bt Vv the partia

t h:rsgeill?%gt Blne é%‘éflgch 49 e HyPrfeSth tﬂére%k@ér{%e i§1atQkAk 0031bar or greater,

yst is contacted wth alkene in
such as at least 1 bar, for example, at least 2 bar.

6. A process as claimed in any one of the preceding claims, wherein the partial
pressure of alkene in the reaction zone is reduced to at least 50% less than P.
7. A process as claimed in claim 6, wherein the partial pressure of alkene in the
reaction zone is reduced by removing substantially all the alkene from the reaction zone.
-8. A process as claimed in claim 7, wherein the alkene, optional carboxylic acid, .
and any oxygen present, are removed from the reaction zone by purging the reaction

zone with an inert gas, preferably nitrogen.
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the presence of the carboxylic acid. 3. A process as
claimed in claiml or claim?2, wherein the outlet
stream conprises 0 to 0.5 vol% such as 0 to 0.2 vol %
oxygen. 4. A process as clained in any one of the

precedln cl ajns, .wherein al k 15 c¢a rboxyl at e..
9 pr od’uﬁliocg% ,agggd ey ‘{“ﬁé’ﬁqﬁ% ﬁ?ﬁﬁygocéﬂ?én‘éf ergin fRe reaction
is c%@& %ﬁtgat%steﬁ:lgélla{{ﬁ’g T, 8 MaR 160, p?Jf@ranyeaQ ?éilbf‘m(ﬁbm s,
rern the partial ' pressure of al kené, P, such as
10. et i Ipeavess asrcldined e anyt ormmfztbmpreccsil% cllaemtwhteregl thereastion
greater, _such as at le, .
tempertire 1 TEd#Ced 0 atplept 3b% gy Dibkstniahly & S S0eleians
11.Pr e&ﬁ)%dggs & @hifRd iMBRIR110, Wh&eiRahd fe@!:tmx&@m%&ﬁ%ﬁé’ i Ere@ficed to
in the reaction zone is reduced to at |east 50%
beldneSSO“tG?]aamefE’tabW toAOPC @césweras clainmed in claimé,
wherein the artlal ress of al.kene.in the.
12.1 eab PRoRFsS Sy mmeda aBL o /b Bir6THIRG Bims M A epays
corﬁcgf}%e@!i Sﬁ&ﬁ) {iemddlea éﬁ%ﬁﬁér%ﬁd 6Bﬁ§mlly% cofprBhERSS as

claim?7, erein the al kéne, optional
13. car Aqxgdess:asadalmed imaoly amwofdhgfg@nectm@sl@nns veheeein ghepatadlyst 1s
tlon one

in %‘n{aﬁt gﬁﬁt ea?’?enéagn ?ﬂllé)]n% % }(,‘91}&.)0?}’160 acl eigyvb%vglz %f & ular

ox%ﬁ?%ﬁfbo&% 18] abu Coreferably, [S0 € (}Hobﬁ @mdemeﬁh prefeedbay, 180 to
erein the reaction IS carrie out at a te erature,

6] Mourgp prigr tof reduting e @It ereém@Pchatallqeé%uémd@m@Cl&@theAeactlon

s as clainmed in any one of the preceding clains,
wn&ﬁ%ﬁ%?n the reaction tenperature is reduced to at

14 eaﬁpr&&@s betloimel, in plathaBawhyreinathatathlystsit irbEiDtdnt watly the
process as. cl ai msd in clg r11110 whefr6 tfrb hﬁ h

alk?ré’a@ldltb‘?lc%rb?ﬁ@é’r%?ﬂ?r at low levgisiebmolegulan@ygrnaigp eV to 12] hours,

pre?{ﬁ%l 3Bl 6%?0&%?% td RWREing 4 paftid PRGEFE oﬁﬁlecillaén%ﬂd/or

one precedlng cl ai ms, wherein the
redoahglt};w'eactmnpnpsemrta Group VIII netal, a pr onoter and

optlonall Jolelelots

anyAdﬁgceé%/fqrﬁg Bﬂ%g}s%b%og e eﬁ@ QN ﬁﬁ ﬁwﬁa?g%
carbSxylitQcldandthaktuldd &tygthRofthing@ipegas aﬁdcdh}t)etclt@lnalal ryadtlhﬁ zone

carboxylic acid, at |ow |levels of nolecular

at dnoglevjatal tpmpq_rg}urhdl[j i them—r@qegqaeacgf zy:atqu,g@ hayng g]caﬁb}ﬁllcsacfmty Y,

and .nor e
coBAuPAGBREVHLALY el U bt i
in th@CWErB dutiNg a peRetd iet, stenuproashutedowind theAcapel yat asse;(pased to
clainmed in claim13, wherejn t at al '

thespdhgmis (F PIFSQIS8 of S5APREH I BFRIORY 1C@ﬁvdtyf§5t€‘>}|‘$ aubjfantjal apence
of h%%cllgéﬁb%rsbxg% ﬂgpé)rﬁ&gir%#gg?ggﬁgﬁdgdr}fcto%ﬁ?tekaglétﬁ/]ge@Qiércﬁtalyst
anddietallehe pmdspresent carhexdickeeite isdanshifigient to reduce the catalytic
activity by more than 10% of y.

16. A process according to claim 15, wherein where during the course of said
process, the catalyst is contacted with the alkene, optionally in the presence of the
carboxylic acid, in the substantial absence of the molecular oxygen-containing gas, the
partial pressure of the alkene is reduced and/or the temperature of the reaction zone is

reduced.
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reduci ng the reaction tenperature. 15. A process for
the production of an al kenyl carboxylate in which an
al kene, a carboxylic acid and a nol ecul ar
oxygen-cont ai ni ng gas are contacted in a reaction zone

20 an el evat.ed tepper rese

Toot 2 pREeREGT T SRR Hheeinte bibl B Ee ST Rerin he
reac@'oﬁ%né/ IslrbduBRl &ly.pudeing ﬂﬁﬁb:ﬁﬁloﬂﬁdﬂfﬂﬂltﬂ ah linenedas, preferably

co-pronoter, characterised in that where during a
mﬁpgﬂtess upset, start-up or shut-down, the catalyst is

g €X r :

s CNEREak AL SR U RA SR P B R RAR
ethﬁlb@e it cacbdx@!hc axiddescetiontid thie ntkegglssartidxglapeprodacedfis vinyl

el ke SRSl e Rl ALYeL 2 A0t he BESRS cnc

acuf ﬁqh'@l?e thhg eyl | h&urs E}ﬁ&ﬂef“‘a’bt)y 1@%6'?8{3% tas 129%60E a¥d more
A process according to clai m 15, wherei n where

pmﬂmmﬂngnﬂhsanguPQHO@ﬂhsmﬁd process, the catalyst is

acted wth al ken a ce
19.o¢ " PiEprotest neshyiinE SeiE T it BRnetian Pr e AR AR
catd1 g Wit @BHER ardte8d aci@ Y idithé REgERD) totlREh3@spaeferably, in the
pressure of the al kene is reduced and/or the
rangefdee# ipwsof the reaction zone is reduced. 16 17. A
pro I t.o clai
2001 BB SRR hy o ool il PO h gy or
the prodiictich bhelkémacirboxylae iecadithodrhetenegene@aty with the reactants
pr ef er abl nitrogen. 18. The roc rding to any
beitBreatnt ) te s BB O" 873 MKBFCRTES AR HARARBAE o
eth R%él d ifs@&hétein' thE alkene is a
1alké 8%% ggﬁﬁ% #@%S@ggqu§bﬁﬁﬁﬂé gcetate and the
CzﬁEam@deof contact, Z, of the catalyst with ethyl ene or
et hyl ene and s in the ra

e [>0.t0 18 :
2 o hrogrerePanng o 1oy e h et BRR Tupdisl fe Mgoric
acill By £C,-01, 486l Yacid.n the range [>0 to 6] hours. 19.
The process daccording to claim 18 wherein the period

23.0f doptogess, ac@rdmfg t@ hey oue elthapieseding elairas, Ahesi therpdkene is
preﬁ)erngfrétﬁ'lgg eddto tﬁ'e {eﬁc on zorngnlgF %tgtg bE@je%ﬁho Ry %glgol‘ﬁof the total

rea@tﬁ&ﬁ@ﬁﬁpo’sﬁfb@[ ﬁﬂef@aﬁlp aglRyst G0moths of e tpradaosedtlcngccnh;msrtm,n
wherein the process for the production of al ke
24.car BaXgeess acqouding f FCPGH bR 8RSt YRt tT‘tg fGarboxylic

am{in ?i}%%;&g& g}thp A eieé&&fo i Ant fea Hiﬂ%e 9&%% Pln@30R0l% of the

gas an qU| phases. A process

totalaeaetidh ogmpository, poeferably  toel Smrad%edi ng cl ai ns, wherein

t he al kene is 3 c2-Cc4 alﬁgne. . . .
25. A 'process according t0 any one of the preceding claims, wherein the molecular
oxygen-containing gas is molecular oxygen.
26. A process according to any one of the preceding claims, wherein the process for
the production of alkenyl carboxylate is carried out as a fluid bed process.
27. A process according to claim 26 wherein the molecular oxygen-containing gas is

present in the feed to the reaction zone in an amount in the range 3 to 20 mol% of the
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22. A process according to any one of the preceding
clains, wherein the carboxylic acidis a C-C4
carboxylic acid. 23. A process according to any one of
t he preceding claims, wherein the alkene is 20
togliese in the.feed to the reaction zone in a range

fﬁﬁéﬂ’gﬁn%ﬁﬁ(ggnDIWbof t he total reaction
28.CONMAGsbéds® Becobdiff &F &b oheddf themsteddMMhiHasPwhtRe thetaflene is

reaction conposition. 24. A process accordlng to any
ethyleae aind thesaporrkcinad isacsiigracid.ahel Biahthermékensl mlmyulate
in the feed to the reaction zone in a
pmﬁﬁ&%lggé mgéﬁﬁ and 30npl % of the total reaction
29.c OmAqm)ctdsS) accopdieg ey abl ogneofitive Arbeadling cl2isAbherdinphOcRsigst for
accordi n ny one . of eceding clai ns, wherein
use 1 dheRjPE a|f%ﬁtﬁe§ eﬁﬁorb%ff%f%ﬁngr ﬁagb%yéag{? SomprEss patiadium, a
O RIec R frofh BSIRC ACERNH 2R nliLrufddy L d3€
ropr ecedleﬁg cl al ﬁs mreel n t hg pr c;cgss fég?@fﬁthie &epromOter
matsrigtisedeciteshirorh cadﬂnemy |basiamb petabsartne, sodivng mMmangdnesas andisncay,

| ui d, bed proce s according to claim26
4ﬁ¥ﬁ W“Fﬁé"ﬁﬁP§EUPaﬁngﬁvgﬁﬁﬁ YB RS 4iSHh ?ng gas is 30
30.pr eagitbedss aédoedihg @siclhdn RO @ heRACthe @RtaBRNE shppsHEddIUikalyst
in the range 3 to 20 nol % of the 17 total reaction

sunpe#pe@f:&ed drem pgoupsifed ehurinasilinatilurgine oitaniyp, Blies/Wenielaad
cedlng clai ms, wherein the alkene is ethylene and
(%e car boxylic acid is acetic acid, such that the
31.al kArptbce@ﬁﬁmxddhgtcean}mrﬁwcl&dpﬂe&dmgTMhm&Q @ihaietn thd tetfiperature
A process according to a(y one of the preceding clains
in thp sgastion 29ne, &atsan fharangs 10036e497CG and the pressise frothe gegstion
r. { I te conpri ses pall adi um
”“%‘Qgﬁglh eF&%%% ¥§£§%‘§39?8§¥ copper, cerium and
m xtures thereof and a co- pronnter mat eri al sel ected
fromcadm um barium potassium sodium nanganese,
antinony, and/or |anthanum present in the finished
catalyst as a salt. 10 30. A process according to
claim?29 wherein the catal yst is supported on a
catal yst support selected from porous silica,
alumna, silica/alumna, titania, silical/titania and
zirconia. 31. A process according to any one of the
precedi ng clains, wherein the tenperature in the
reaction zone, T, is in the range 100C 400C and the
pressure in the reaction 15 zone is from at nospheric
pressure up to 20 barg. 18
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