WD 2008/ 029597 PCT/ JP2007/ 065874 - 1 DESCRI PTI ON
PROCESS FOR PRODUCTI ON OF CATALYST FOR ALKENYL ACETATE

WEROBIOLEPON 5 Technical Field The present i nvROl/iR2007/065874

10

15

20

25

30

35

relates to a process for productjon of a catalyst for

al kenyl acetate production which is used for

synthesis of al kenyl acetate from 10 acetic acid,

| oner ol efins and oxygen as BRIGRIPGIONmteri al s, and

to a process for production of al kenyl acetates that

enpl oys the catalyst. Background Art 15 Vinyl acetate

i s an PRPBESSNFORNBREODPPEELONnPEr CATALYSEd FIOR RALKFRYL ACETATE
range of fields including cogkbpgsriogdhesi ves, fiber
treatnment agents and the likes—asa starting materia

for vinyl acetate resins, as a starting material for

pol yvi nyl rakgaheL s, F@@qdas a nononer for 20
copolynerlzatlon\MTr1etn rene acrylate

met hacryl 4P8 Eﬁ‘as%{lﬁe%nﬁﬁ H@Psre t&lsy AP CEss for
Pd/ Agt K@het Soflodr & eeERRky med alfk‘élhyp.r edieataten oduction
al kenyl acet at es oht ai ned S|n l%| ﬁ; %fé? £

ol efY”ﬁ%C ndSoX§gEnt8E SYEF eﬁé coY et from
espeabathy gchyl aOQEatelefhasaahmvexg@E31ﬁmw steerting
reac el Leved t I ladi

coca%é ?5 %%hl ﬁ |g8 g.ﬁ?&?%ﬁ& of&”ﬁg%é&ﬁt%¥%5%¥(¥lkenyl
redugtagatasbbhati expdeygashgematatliysit -and i nprovi ng

the al kenyl acetate (for exanple, vinyl acetate)
selectivity. 30 It has been reported that, in order

for gol d BackgkpBpfl Arfs effect, it has to mix with

pa'|ad|UnVQﬂylhgcéEQﬂbcls|%ﬁeﬁmpé&t%&%r%%@déﬂﬁﬂ%ﬂTﬁHﬂerlal
techni c ELﬁrobl emin the rodug ion of vinyl acetate
Vv

is abff g2i HeF'8aganofi Ayl £188d5cdstlétdddi% Qaakiings
whi | eghabiibeki, onﬁlbfercan:balﬁm@mxe@@ng@s agmwetnﬁt i1drkd,s as a

al so LT ant r OI nt of
i PEARBHP I MRGRaLE Lo bGEhSuray ERE SRitFo S5 iR S @ starting
2008m82659Z1PCPLIPROQTVAO§E834 cohols, and as a monomer for

copolymerization with ethylene, styrene, acrylate,

methacrylate and other monomers.

Catalysts such as Pd/Au/KOAc/SiO, are commonly used
for production of alkenyl acetates obtained using acetic
acid, lower olefins and oxygen as starting materials, and
especially vinyl acetate. The active site for the
reaction is believed to be palladium, with the gold
cocatalyst inhibiting sintering of the palladium,
reducing carbon dioxide gas generation and improving the
alkenyl acetate (for example, vinyl acetate) selectivity.
It has been reported that, in order for gold to exhibit
its effect, it has to mix with palladium on the atomic
level.

An extremely important technical problem in the
production of vinyl acetate is achieving increased vinyl
acetate selectivity, while inhibition of carbon dioxide
gas generation is also important from the viewpoint of

the environmental load. Lengthening the life of the



10

15

20

25

30

35

2 catalyst is another major issue for industria
production of vinyl acetate from an economn ca

wat@sdpwsbnt, and i nproving the function of goPdr/imER007/065874

consi dered inmportant for inhibiting sintering of

pal | adium 5 Catalysts for prod&ctlon of vinyl acetate

which are of the "shell" type, having pall adi um or

gol shsappst t 26 anetyepmdher sis$acefof iheusariakrproduction

are considered to have supe reactiy od

foroér CHAY At FoRBFe %FI%IF yé(%ao%% a?%%t s£a¥%p |II§J§1 o%ré

i n depereseg PahenfudOt Rubl ¢T ¢nbpetsi oondbdered important

2004 5263581 £ 0 o CXAIPLE; nd ok M1 BBk cati on, the

carrier is Tnpre na ution of the

startlngcﬁﬁabysgalf@ramﬂodw©hl@@n@ﬁcVEGYhn@ﬁebﬁte which are
'tﬁglwéheﬂlast?%élthelﬁ@egaligdi@ﬁnba éBf&'s&#ﬁSrted

cat St However i's net hod ornms a cat aIy N
whi QRLYEOR hehPosPFfRRe f PAf| GAFEHPANd2E8I Aonekderefnto

thehé@@Iéup@f@ofek@é¢ﬂ§+yt§epamatﬁsdswbbkeptepag@tgon of

' t tisfactoril
o En e pere et Cr TR, a858E5 850 ' Bbantes Patent

Unem@ﬁlﬁedlﬁepe@tléhbmmcaI@@@-B@GSBBBlﬁdﬁgeﬁamplese 29 this

n rriers. with alkali i Qns, fLrst; .
| PESALERA0G B0 LEE Rt Do iR Rt ULl gAY Bbrucon
solof i Oms startongn mbedl - $ypes candl ykes. C§ntabhsdawééh an
the f%nglgé%u9£%§r55'§hff?{ﬁgtn%@ntlg§3§§2m ﬁsgﬁéﬁf—@ype
carrier 1s’i g an . .
a|k@¢ta%n$ut|oﬂowﬁwe25 this sBEHRPANIPEME hencRrEABYEE 1n which

frowméng oSBELLEE bY §§Ié@9um JARagsse Whs¥ani nRdthe shell
Pat ent Publ i catijon ) 8159, . nhoreover, teaches

tha%r%h%e%%FbYe%ﬁnﬁﬁPaB?t?ﬁe uhkdei thgofatfonoafdng ratio is
st ag1sdguneied ssattsrsdyutdéwn nust be equivalent to

th t of t t he 30 .

Vet the Db efdabflShealt b bt clabtat coconaPass dnatingepancse
prem@éﬁimbne@rBEEdﬂteBuﬁliéatﬂbh NMMIBe318159 disclose
irreqgularjt | gad f t | adi

|1 ESBLEGLALER, O 9500001, LDE BRLLedt UM ADE 8l ¢ o,
Paté@lléwed!bﬁt@@nta@ﬁ_%bthl@tafﬁgn@ MESaloseits solutions
tre@5n?@Emm%ﬂQ%f—Eggérégyga# Eéepa58£o£n§£5ﬁ5e the eéamples

i npr egnat’ion o tarting netal

sol of | Baltbeh| Badeny 6. th%8%%35|deﬁcalbﬁealstep ln which

the carrier is impregnated with an alkali solution and
the solution is then removed from the carrier by heating.
Japanese Unexamined Patent Publication No. 8-318159,
moreover, teaches that the total amount of the alkali
solution and starting metal salts solution must be
equivalent to the amount of water absorption by the
carrier used. Yet the steps of these processes are
complex and the preparation procedures difficult, while
irregularities in loading of the palladium and gold tend
to result.

Furthermore, Japanese Unexamined Patent Publication
No. 10-175917 discloses treatment with a centrifugal
separator after impregnation of a carrier with a starting

metal salts solution for loading of the metal in a shell
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present invention to provide a gatalyst for al kenyl

acetate production that exhibits” inproved activity
and selectivity. The present inventors have conducted
nmuc i agihliiogenbutr éhea el csistsh itshecaipheof aswl viimaede of

prohl ens i bed 10 above. As a result, we have
dis?glépg %%%%atalyst preparation process that allows

conveni ent cl ose adjacent | oading of palladium and

gol d. Spegistheal ¥ Jhend Rwertiqnfelates to the
follow n 1= 1 production of a .
cat al yst ftord SaleRe @] ect5 ofc &gt ® neseiic tirdien ey £ mrovide

cat @l ¥k a09R% $o3 Qfl Kyl et A dRIddi®dn it exhibits
pal l.adi um or platinum (c) a G.oup 11 elenent and (d)

an AEBECYeSCPFLLFAtY eRel pedesdd Vddtbrising: 1. a

step of irmer @gRalkntg idveariorer havidh cdhdaldeald mudth diligent
solution, 2. a_st of .further .i npregnating.t.he .

car PRERAsg T, MR PR £ oGl B A CoIgy glescribed

| easboarecompeuad resaorittali mendrapa Idadiasmenredlaatdatiahyeerid

ac .cont al nj 0 el . .

ot op TSPARETIER PR, Tl etk R, Sy, adyacent
an adeediingdaecifd psdlleddmm keccarodider , Spamd fitvs lonocdds

bei ng chanagt hzedd R d hak ifd10R& kg Stiy-Step. the

carrier Is inpregnated with an al kali1” sol'ution _having

a madd éf pgresssr fiFkakredyctiless ofhd e tgrledterfgp alkenyl

t han cbi@tll FRSduRe 1M UNhedle WalelcaaRSQ/ i Pfsther at
carrier, af er which in th% secqnd step it s, 0
cont'&@E&d (A Ph CESIFdETon (Rt & A QaRpgtinum,  (¢) a
pr ecuios@r 11arkd cimentthaind t(de et alccnunricief ddie aldkal iprocess
solution.and solution Ais a mass of at least 1.1

ti nes &nd>id9reater than 10.0 35 tines the anount of

wat ér. absaept iodn iofprichmatamnyg er car2]iekhevipgrioees s lfkarli

pro%g&%&gg of a catalyst for al kenyl acetate
pro uctlonnéccording to [1] above, where the
2. a step of further impregnating the carrier by contact

with a solution A comprising at least a compound
containing palladium or platinum and a compound
containing a Group 11 element,

3. a step of reduction treatment and

4. a step of loading an acetic acid salt on the carrier,
and the process being characterized in that in the first
step, the carrier is impregnated with an alkali solution
having a mass of greater than 0.9 times and no greater
than 1.0 times the amount of water absorption of the
carrier, after which in the second step it is contacted
with solution A to form a catalyst precursor, and in that
the total amount of the alkali solution and solution A is
a mass of at least 1.1 times and no greater than 10.0
times the amount of water absorption of the carrier.

[2] The process for production of a catalyst for alkenyl

acetate production according to [1l] above, where the
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WO 2008/ 029597 PCT/ JP2007/ 065874 4 catal yst consists
of at least (a) 'a carrier, (b) palladiumor

w@ba@asiozsnr (c) a Goup 11 elenent, (d) an acePCT/JIEROITH6SST4

salt and (e) an alkaline earth netal elenment, the
process being characterized in £hat solution A 5
further dissolves a conmpound containing the (e)

al @ﬂarl%/s@%'drhsfgiisﬂ'ofe'aﬂiﬂ@ast[ 3la) Thﬁ aocess, f o)
product| on of a cata,r%/st for aI ken O]‘a;jget ate

pr SR B okt Hg 1B ] 19€ chsin (Thetn
(b)adiﬁilcadicbh.rﬂ ald %tﬂchum)l Sarpéd]l]é‘ajllm drfH|mdtwel element,

f duct falyst f | .

B PR (T b S T i brihal 18] %es 4
abdﬂxthﬂmwdﬂssdluedca d&mpqnﬂd_qﬂmﬂ&nnlmg ot d(er alkaline
;:opepagﬁ(h [rée%taTjISePénﬂ)% S for production of a catal yst

or a n

e ace at’e production according to any
onel Zf ﬂ{lrn_e] perdeys o odikelricdh ehe (@At Y(%’fhffér alkenyl

eard L alo RABNor S dord 85t ONELf IO pIPNGbove, wherein

bari um St I‘Oﬂtl um nmagnesi um and  cal cjum

pr 3¢ s(ForPpk RS G d?laaq%ﬁgyll%lc%?]a%%%l%l ng 20

| ower) o i giso c Oy sl qmocaﬁeﬂi@n asf th aSasd Byt ngor alkenyl
mat er | als t he rocess bei n a%r:acterl zed b%(l ﬂ)ng 3]
catFH At HrRREEF P LI TP Nyt o° E °of

[ 1]ladwrd Slwiehioyvin {d ¢ )pracess Tbrejsmehictiongolid or

Vi ncyl acetate using 25 ethylene, oxygen and acetic

aci R rs'tartlng materials, the process being

chal&ict®Bre zecb dysusiany sarmgttiycsm opradegeal pyt afor alkenyl
proacceeséa@e“;?féj&&‘&t &h AV ﬁ i%&]artl d o f‘b?yg £48}4]

A process for production o a acetate usin

pr opydeme, W@wem el Gota biakire B2 BEarne byl “element is at
mtfé&s’ﬂ Sone AR ALHSS HEH N o ACH €1 hk € ndYn &1 RE &nd

cat al produced by a process according to any one
of F& CJEIH“{S] above. According to the process of the

|nVﬁﬂtUD&ddcé§% ﬁﬁi{ﬁ%ﬁﬂ&&ﬁté@ SONWER: YL | ¥ycPptQE¥ceuding

gﬁé}aclf"}/ i Dﬁaisléqa]%{umg ace(;{é):ch(:j égfgegslgtartlng

materials, the process being characterized by using a
catalyst produced by a process according to any one of
[1] to [5] above.
[7] A process for production of vinyl acetate using
ethylene, oxygen and acetic acid as starting materials,
the process being characterized by using a catalyst
produced by a process according to any one of [1l] to [5]
above.
[8] A process for production of allyl acetate using
propylene, oxygen and acetic acid as starting materials,
the process being characterized by using a catalyst
produced by a process according to any one of [1l] to [5]
above.

According to the process of the invention it is
possible to conveniently produce a catalyst having
palladium and gold loaded in a shell-type fashion, and

improve the initial activity and selectivity of the
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Carrying Qut the Invention Preferred nodes of the
invention will now be 5 explained in detail with the
understanding that the inventionis not limted only

t 0 tdessd timde $a taly stardomps regb diof icoatviegrisiamgyl lperocesses.
i npl enented that are within the spirit and scope of

the invention. [Catalyst production step] 10 The

cat al yst Begit laden o ra &etratye ngr @dukcttihen T igimg to

the i nvemtiagl 1Ry %d%o%lfcec%ebsin%@ft%%ﬁmqomw Hng
the follow ng ste a step of inpregnating a

car FEE-ARNER 4R 5#0%311' vy hen URERLRE R diigs tdrat the

gr eah&lenttham Q.59 ntdftﬁﬁitnﬁ&%dq@nl:!{?t@fQ&ie%et h&r[&ﬁiésﬂ, Qnd various
tinmes the amunt o er, ahsorpti e carrier;

y "EOgS B Lo SN g EHE e R £ N AP 01 tioiFhe

A e@ﬁmntsam@ &cﬁ@ﬁp@ﬁﬂ¢h@0ﬁh&b@kﬂ@nﬂal|adlun1or

pl at m und containing a Goup 11 el enent
and[FF% l ess ry acfﬁ coﬁ& gﬁd cont ai ni ng an al kal i ne
earth neﬂab @bemdwst f3r alkeaylofagedduet iporpduction

tr e%‘i:%%ﬁ’ln%nq +h SHRR cll.f:Lon ?n%gn%ea{ﬁh Q:ﬁltc!e(f:{ %C)} q;l ocess
salt onto e carrier. Accordin e 1 nventl

i s icoporiapnd dhe IDldioany tséepe :f ol | owed

sucqesg weky By %‘hﬁﬁe%n‘éﬂttﬂﬁ%l"ta derGalrent 3G 88 kali

Al so, the conpound containing _palladium or

pl atSPSrHEﬂOPh%\aéf&m@t o3k Sdios SILFRG T Héare drfolridnes and no

contgaeart@g ah@nhoup oltiglegmenle anduept ioaldied Rsorption of
nggund contai ning an al kaline earth netal el enent

are 3§ Ffiprégidted into the carrier by contact to

yiekd a stapabfsun@me@mm$dmgha%en@a&aﬁ@xcaﬂnﬁum?solutlon A

su t he rrier, and.the tot SS O

o REPIbEE IR h 2RI B peBitA B, P otaalith P il inum, 2

andcnmpgnedt@pnthamlbg @ Gwpmpslﬂhehmmmmu agfd Vet erecessary a

abs 0 . | r

T A s o R

st eg-4af Eepoadi Fgdvrtilka treatment; and

4. a step of loading an acetic acid salt onto the

carrier.

According to the invention, it is important for
step 1 to be followed successively by step 2 without
treatment such as drying. Also, the compound containing
palladium or platinum, the solution A dissolving the
compound containing a Group 11 element and optionally the
compound containing an alkaline earth metal element are
impregnated into the carrier by contact to yield a
catalyst precursor having each compound supported on the
carrier, and the total mass of the alkali solution and
solution A is at least 1.1 times and no greater than 10.0
times the amount of water absorption of the carrier.

Each step is preferably carried out in the order
described above, although step 4 for loading of the

acetic acid salt does not need to be the final step.
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acetic acid salt does not need to be the final step.
WD 2008/ 029597 PCT/ JP2007/ 065874 - 6 Wen no

wabdoaloryse7 earth netal elenent is | oaded ont o tPET/JP2007/065874

carrier in step 2, the solution Awll not include a
conpound contai ning an al kal i ne "earth netal el enent.

O her conponents may al so be included in solution A 5
CIhwmeﬁtﬁ@SamaalﬂhéOe@etnaméteu elementehbahoedeteonto the

per f or mance, of f the [nve on,

r edgRFFORTt 1 Baf ﬂt Qﬁ%eﬁo UF&CR, guc |on18?lPH

paItaﬁpunndOCOptalnmng}annaakalmgeceapbhnmetel element.

pal Lum I t t t her
#eggrchggggeﬁgg %? EF ﬁhglag ghhg gg?ﬁ%ﬁbh A.

nomeheexptapﬁemaynaldetbelcaxrlsdeguéftpnﬁﬁégﬁgﬁuﬁ@e

Carééffo%ﬁéﬂc@'59'%h§°£9£599st'8ft9h§ shepntiB8. The

carrirer 1s |ngre nated wth al kali solution aV|n%
a nasduetigresteprtiAah dnostrRed 15 4RY KrEYF&aLEr of the

t hapa 1194t hAeS okl a8RH k- @Bn%@&ﬁ&ngab§ﬁp§hhant@fpbh&adlum
carrier, The i@o cedure gax éaiéled out t org nary d
{erBBFaluPB. PAS CAnPBSUREaLY hangl KAPF S T85Ful FoP arrie
eveply hfpeegpatpd2int @athescaprweil bpanbecexplletined in

of thg? gpregnation, the next step is carried 20 out

t H5 rying or other procedures. <(a) Carrier>
Thene atepnofpampreghakingstricctiieonyich ehé&adar siodution

used fOfIhh%hagvs Ebonenb! HRY 1S 20V iRBLAURARURSIAREE an

that i s conmon 8 as a catalyst car
preaékabuysgﬂutaan Ll P @ﬁﬁﬁcafag@ﬁﬁﬁar than 0.9 times

d'agﬁaaﬁgo %ea%@&tﬁhaﬂoﬂtGU%thanh% atlob@Ri @ fOkyathe
, re er ab y lica. When a carrier

conﬁ©§@apﬁﬁpﬁl9fthesPP¢é&eF3 ud8g, PERESSIIE: §egoRtefRrried

of Hhe Q@rbkaﬁan&|teﬁ@é&&khﬁebe ak heaskud@, n&&%%aamﬁll
preferably at |east 90,30 nmass e Bgct to.,th

;
wei §RLUEEORNhe ScEVFRY. l?ﬁéeaaﬁg?ngBst §bF§rﬁ&§ Upon
speebhptestibhacg ahealmgﬁeqaasubad hjreBnExT. sme@ham carried
which.is | t he ran of aéh | east 0. 01 gﬂ/g

esp&Etal'ity f&tlgﬁgl /8ra F5sPTO5FEPERSB1 y 100- 500
n2/ g.(aTh€awatier>absorption is 35 preferably 0.05-3 g/g

and nDStTBE%%e5§2|¥oopék%i W9ar restrictions on the carrier
used for the invention. It may be any porous substance
that is commonly used as a catalyst carrier. It is
preferably silica, alumina, silica-alumina, diatomaceous
earth, montmorillonite, titania or the like, and more
preferably silica. When a carrier composed mainly of
silica is used, the silica content of the carrier will
normally be at least 50 mass$% and preferably at least 90
mass% with respect to the weight of the carrier.

The carrier preferably has an specific surface area
as measured by B.E.T. method which is in the range of at
least 0.01 m?/g, especially 10-1000 m?/g and most
preferably 100-500 mz/g. The water absorption is
preferably 0.05-3 g/g and most preferably 0.1-2 g/g.

The water absorption of the carrier is the numerical

value measured by the following method.
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The water absorption of the carrier is the nunerica
val ue neasured by the follow ng nethod. WO 2008/ 029597

wOIBARBEOD7/ 065874 7 1. Approximately 5 g of P€h@P2007/065874

carrier is measured out (W g) _and placed in a 100 cc
beaker. 2. About 15 m of purrfﬁeﬁ wat er
(i on-exchanged water) is added to the beaker to fully

Cover Aﬁ@k@ﬁiﬁé@ély553g Jhetnb xtareiés akleweduted out (Wl
stand for Bg%nlnutes The car ier and purified

wat@r e Podred bAtd %Ppecc 2€%4and the purified
wat2r Asodtalbhedl obf. pﬁrlfh@dMﬂaééradhen+egchanghd water) is

f t]
PaPRIT e PP PERbeR Hanfr Y 165PE b RSarRES D ¢ ne
sur3aCEhéumiEtu;6.1§helmewgﬁtt@fsthedcﬁor|é@ minutes.
purhfl emgéff%%§ aras ﬁ§9f1é¥QW teag éoﬁ@ﬁaronto wire

absof ption o e carr 'S
foIQ@Mﬁﬁgaﬁ@rthapulsfvﬁdeWabbgoiptﬁéﬁlvgﬂgoéérr|er) =

(Vm5vm%ﬂ¥mwgﬁgraQHHgklﬁB ﬂ@tgﬁeag§9fﬁbb08f(G%eOEaEBQer is

carrier cal cul ated as water absor tl on

carh@at%ymr@ﬁﬁed(g}tsf at Raresr FPeel frﬁér ée{%@fﬁé until
par i sabpearentei 6ti @AcOButhecéorasekr.20 the carrier.

S f ] b t d

opreri aF ubhohErPE ThEr ARrTAPEnOUGHTLRFE BtRs is measured
restWEC@)on to these. The partlcle di aneter of the

Carz %Zﬁgté; a%% Ot p t%ﬁ% % %%le%sﬁr'EE%@ulgked by
pretbeaﬁbylawsngnformuﬂhe partlcle di aneter is smaller
thaﬁ%%?9n5£95r %?8&'98/§AEer£Q§ CatQWESWE9?%Eed Into

atu reac ressure [ 0ss w |
experi ented ameRnthefgustes 9h§§é§tlpﬁrégghof the Carrler is

pOtSQ%&§h5¥ega§En9a flonggggpkg | g??an ec§9 #er x welght

ef fectrve gas cCi rcu ers o
greédgeroft hha termieare not preferred, because the

number O&he§gp99rBSdngE§EM§5rp?é%h?k@%leﬁcKﬁdth@ ERem of

t ubul ar react or ecr eased resul ti ng In a
| owehet gearicgat aPypseiduepraés, atBarandayelac iy tinaed

cat gbyqbr¢oBPABGALal and pellet forms, although there is no
restriction to these.

The particle diameter of the carrier used is also
not particularly restricted. It is preferably in the
range of 1-10 mm and more preferably 3-8 mm. If the
particle diameter is smaller than 1 mm for reaction with
the catalyst packed into a tubular reactor, significant
pressure loss will be experienced when the gas is passed
through, potentially making it impossible to achieve
effective gas circulation. Particle diameters of greater
than 10 mm are not preferred, because the number of
supported catalyst particles packed in the tubular
reactor will be decreased, resulting in a lower total
catalyst surface area and reducing the catalyst component
(Pd, Au, etc.) that is distributed predominantly on the
surface of the carrier. The pore structure of the

carrier preferably is one with pore diameters of 1-1000
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35 (Pd, Au, etc.) that is distributed predom nantly on
the surface of the carrier. The pore structure of the

wae aioegsopr ef erably is one with pore di anet er SPOI/JP2007/065874

1- 1000 WO 2008/ 029597 PCT/ JP2007/ 065874 8 nm and
more preferably 2-800 nm <Ark&lf sol ution> The
al kali solution used for the invention may be any

sol Yt %%Mé’ so:psrteaéé&adjﬂl@e 20 exanpl e, there may 5

be WEnti onhe I ons of alkallne conpounds such as
al k&ilikaddt @lolortifinal i ne earth netal hydroxi des,

g: ta: ! Trffet l@l]@lla:slﬁdﬁh%rﬁaﬁér'lﬁ nesaltHe ngﬁhémtaicas .may be
ali nmeta or al kaline earth net car.bon

21 G SRR BT R O et o5, T LS, Sere may
al ti:ﬁ! IméfﬁilaiAri-;ect :”fﬂlelthﬂ)m)bﬂ)alu&e]dme t i ursdsli sumzlanms

po si_um al kal i earth h us

bard ]dT Héettﬁ}ntquj ereraerﬁ %escuésle af f@}\(:uﬁ)@s ﬂkall
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(hereinafter also referred to as Group 11 element
precursor) .

The solvent of the alkali solution may be water,
methanol, ethanol or the like. It is preferably water.

There are no particular restrictions on the method
of impregnating the (a) carrier with the alkali solution,
and for example, there may be mentioned (I) a method
wherein the carrier is immersed for a while in a large
amount of the alkali solution and then the carrier
impregnated with the alkali solution in an amount
equivalent to its amount of water absorption is removed,
and (II) a method wherein the carrier is impregnated with
a solution of the alkaline compound in a solvent which
has been graduated upward to correspond to the amount of

water absorption of the (a) carrier. From the viewpoint



and (11) a nethod wherein the carrier is inpregnated
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to the anount of water absorptlgn of the (a) carrier.
From the vi ewpoi nt WO 2008/ 029597 PCT/ JP2007/ 065874 9
of waste liquid treatment, method (11) is preferred.
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with solution A dissolving a compound containing at least
palladium or platinum and a compound containing a Group
11 element. When an alkaline earth metal element is
loaded, a compound containing an alkaline earth metal
element is also dissolved in solution A.
<(b) Palladium or platinum>

The (b) palladium or platinum is the primary
catalytic component, and palladium is particularly
preferred from the standpoint of high vinyl acetate
selectivity. The following explanation assumes palladium
but applies equally to platinum.

According to the invention, the palladium may have
any valency but is preferably palladium metal.
("Palladium metal" is palladium with a valency of zero.)

Palladium metal can usually be obtained by reducing
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but applies equally to platinum According to the
i nvention, the palladiummy have 35 any val ency but

wo soopoedser abl y pal | adi um netal . (" Pal | adi um neCEIP200%065874

pal ladiumwi th a val ency of zero.) Palladi um netal
can usual |y be obtained by reddd ng WO 2008/ 029597
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Carriatlnum nitrate, platinum sulfate, sodium chloride
platinate, potassium chloride platinate, barium chloride
platinate, platinum acetate and the like, although there
is no restriction to these.

The weight ratio of the (b) palladium or platinum
and the (a) carrier is preferably (b):(a) = 1:10-1000 and
more preferably 1:30-500. When loading a palladium salt,
for example, this is calculated as the ratio between the
mass of the palladium element in the salt and the mass of
the carrier.
<(c) Group 11 element>

According to the invention, the (c) Group 11 element
is an element of Group 11 of the Periodic Table according
to the IUPAC Nomenclature of Inorganic Chemistry -
Recommendations (1989). Specifically, this refers to

gold, silver and copper, and the element is preferably
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<(c) Goup 11 elenent> According to the invention, the
(c) Goup 11 elenent is an elenent of Goup 11 of the
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of Inorganic Chem stry Reconneg?aglons (1989).
Specifically, this refers to , Silver and copper,
and the elenent is preferably MD 2008/ 029597
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The alkaline earth metal element is supplied in the
form of a compound containing the aforementioned
elements, although there is no restriction to those
compounds. A chloride, acetate, nitrate, sulfate or
hydroxide of the alkaline earth metal element may be
selected depending on the conditions for preparation. As
particularly preferred compounds there may be mentioned
BaCl,, (CH3COO),Ba, Ba(NOs3)2, Ba(OH),, CaCl, and
(CH3COO0) 2Ca.
<Solution (A)>

Solution (A) used for the invention is a solution
comprising a compound containing palladium or platinum
and a compound containing a Group 11 element. When an
alkaline earth metal element is loaded, a compound

containing an alkaline earth metal element is also



(CH3C00) 2Ca. <Solution (A) > Solution (A) used for the
invention is a solution conprising a conpound
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containing a Goup 11 elenent. Wien an alkaline earth
netal elenent is | oaded, a conpb%nd cont ai ni ng an
al kaline earth netal elenent is al so WD 2008/ 029597
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preferably 2.0-6.0 times the amount of water absorption.
The total mass is preferably not less than 1.1 times the
amount of water absorption because the catalyst
components will be unevenly loaded on the carrier. A
mass of greater than 10.0 times the amount of water
absorption will not affect the catalyst performance but
it is not preferred because it may cause problems during
production of the catalyst, such as increased waste water
volume.

In the first step, a solution Al comprising a
compound containing palladium or platinum, a solution AZ
comprising a compound containing a Group 1l element and a
solution A® comprising a compound containing an alkaline
earth metal element may be prepared and each solution

separately impregnated into the carrier for loading of
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30 production of the catalyst, such as increased waste
water volune. In the first step, a solution Al
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alkali solution and solution A is preferably 1.1-10
times the amount of water absorption of the carrier. The
same applies for other combinations of the solutions.
Also, the solution volume is adjusted so that the total
mass of the alkali solution and solution A is in a range
of at least 1.1 times and no greater than 10.0 times the
amount of water absorption of the (a) carrier.

According to the invention, contact between the
alkali solution-impregnated carrier and solution A causes
conversion of the starting metal salt to a water-
insoluble substance, to allow formation of a catalyst
precursor wherein the metal component such as Pd or Au is
supported in a shell-type fashion on the carrier. There

are no particular restrictions on the conditions, but the
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30 anount of water absorption of the (a) carrier.

According to the invention, contact between the
w@bdoalo29sspl uti on-i npregnated carrier and sol ut POTJIPR007/065874
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At above 80C, aggregation of the galladlunland gol d
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loaﬁ@gjpéffaﬁ fRoyAd ema%a ngccpal | adi um or platinum

umsalt, etc.) and t e 15 Group 11 el enent
pre%ur%@@u@EhP@rBﬁaﬁF@eﬁElateEtc ) is subjected to

reducti opnh&r eataeat, 1@aaiﬁgthﬁeceaﬁpuaﬂa abﬁtalnlng
preferably palladjum neta

I
r edoRt 1AL FRedf nB ?tﬁﬁﬁmbépﬁigﬁgguﬁh§§it 838r oﬁngrthe
gaSGr@ﬁpsglreduménenpraeutsqnldcpmaseaueducacmd cahche is

carried o a n n- ueou m Usi a
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orane, am ne razi or the
Car bbagei cedortisoand their salts include oxalic acid,

pOtaSS'uﬂhaﬁ§BabﬁasEOEghﬁc€§bg ceﬁtﬁésbaﬁkléaf6@%elan@ non-
amoni um cr'trate, and glucose may_be nentioned as a

sacefyaepds. s§§t§meﬂ§@pgdapeaé§pﬁ@la§§np§drocarbon, or an
aqueous system. The reducing agent used may be a

carboxylic acid or its salt, aldehyde, hydrogen peroxide,
saccharide, polyhydric phenol, diborane, amine, hydrazine
or the like. Carboxylic acids and their salts include
oxalic acid, potassium oxalate, formic acid, potassium
formate and ammonium citrate, and glucose may be
mentioned as a saccharide. As preferred reducing agents
there may be mentioned hydrazine, formaldehyde,
acetaldehyde, hydroguinone, sodium borohydride and
potassium citrate, with the most preferred reducing agent
being hydrazine.

The reducing agent used for gas phase reduction is
selected from among hydrogen, carbon monoxide, alcohols,
aldehydes, and olefins such as ethylene, propene and

isobutene. Hydrogen, however, is preferred. An inert
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agent being hydrazine. The reduyci ng agent used for
gas phase reduction is select “ed¥ rom anong hydr ogen,
carbon nonoxi de, al cohols, 35 aldehydes, and ol efins

A T RN 1

oweve i.s _preferred. nert

BT AR PBa50 FATE g And It oG e MRS dielhum, azgon
di | wexat nfmxrro@m phase reduction. Exarrpl es of inert

gases i nGIl %e%é}tli@n %'x%%%ecﬁ%%gy rrogl%\%/l ¢ H‘%@ashed with

reductlon reated carrier
pur iPirdd iwet eeter tdxe’qhe«elwe nei:em%ﬁarDhe clreariigpning

can g G Id84 i it REMHAY & LANLIMAYHALs Rt cHhtch

manner. The washing tenperature is in the range of
pr eSSy 5 THC0 g d- NebremneaTadis Yo 580t diange of
the It ar,. ;e c Leassn
n&ﬁe §E%Qgp?|gggwgaén eﬂégbe% g Wﬁbﬁg 1% 88 C 9and there
suf flisc inenPafrgi e r pqutcxslé:tc;forr evo\ihey ql@aarmm time.

UNWeif-ed +1i iR ifahe$He W1+ SIBYHIRG Ude %Qﬁﬂ'ﬁml%}pc for the

chlorine. The reduction treated carrier may al so
conPXEPEFe Wit FFeAR VA fesdE Rt reatardmd: )lmﬁurltlesr which

necessariyclGer! aeldiukd aMd kA agi«dd can renove

unwanted j mpuriti and cially with a catal yst
conpri si r%let FEE) léﬂ“k&lreﬁé:p Ik Jevel te,/e jqontacted
can wutmr @ve achel qataaliystt repamfeartTence hedeanmang Swtkcact
of HeXGess (de) aaI kael i ne eart Et al__el., ecrrent ThC{a
aci treatnngrcft v e Tart 640G o an
con@speml@ltliyatwqt@r @ tcartersd] omﬂnpsudlngsmm argeslialine

ar ticuka e Ikalln ar. neel t
P tea&ll{ Enettali (l%)me% a2 ég: o) at e cteaﬁieé’lyst

functlons to 1 rove I spers
met &er fogmagicre YUlﬂF@éSer@@I & ozec efdahe reemason@ calkaline

OCC%%r\MPleﬁe*ttal' IRERSENt IThA JAIPe AU MdNSLarried
cat al i s sonetinmes necessary to renove Its

it
excé un“iﬂﬁé REYhGETEH tHoms tHhedt M ifay RO e qfn such
whi ehisishencear.r i gn oS tARRINSe] itheaN ACid 18AliHd hra metal

agfgﬂtg%nicg%ppigg%gl%% E%g%%ﬂ?a ﬁgf&fgéerégﬂ é%atet%f the

metal, but since undesirable secondary reactions can
occur when it is present in a large amount in the
catalyst, it is sometimes necessary to remove its excess.

The method of acid treatment may be one in which the
carrier is immersed in an acid solution and then the acid
solution is washed off by washing with water or the like.
The acid used for acid treatment may be an inorganic acid
such as hydrochloric acid, sulfuric acid, nitric acid,
phosphoric acid or heteropolyacid, or an organic acid
such as acetic acid, oxalic acid or citric acid. These
acids can be selected according to the purpose described
above, and may also be in the form of salts.
4. Step of loading acetic acid salt onto carrier.

The (d) acetic acid salt is loaded by impregnating

the carrier with a solution containing the necessary
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The acid used for acid treatnment may be an inorganic
acid 30 such as hydrochloric acid, sulfuric acid,

wamRaogiozosari d, phosphoric acid or heteropol yacPdr/JR200m065874

organic acid such as acetic acid, oxalic acid or
citric acid. These acids carm bkbsel ected according to
t he purpose described above, and may al so be in the

formainsal fstq%5 %} §g§@h@faéﬂ§déﬁﬂtacfﬁ'§ ALk & éﬂ'@ 9-1

onto carrier acetic acid salt is_|oaded %
i ot et g am¢wntx9f|%#tQWt¢b%p€E¢h@moﬁfc%%%a?%? er.

t he; NEgESS ahyy Vgé2&9@%&@%@@50f53$ﬂ929@8f065§7ﬁeducﬂﬁon

t of "the (d t d
omoult, oo () el and salt  t 0,2 MRogepl. O il

Thered@aei oy tByabgeretf her before or after the
' treat nent is preferably carried out

redugglo i i
af tefdt HeC8 teanctf ot treat nent.  <(d) Acetic acid
salt> Théhéd)daceeetlacadléa$alusedeﬂoforhéhenweﬁenbhon is

3 é@f*ya@tl §§§t?8€ecgﬁﬁ§ ?kaﬁfESEé&df£6ﬂ”bmong

netal ace es a I ne earth net
aceahk@ki netAl katetakeal 2ndethkesinpecpathi Barat| gcetates.

prefersed. %e§§fcééé€§{é¥ af@eﬁ§rﬂ§¥u@§rﬂ§”bk@ﬁégred

acet1 ¢ aci thium sodium and potassiu
Pre$Recefiarel¥odtinre apeyabe BARCHBRELsPGRTAcepqEE, salts of

mﬁtbl@ﬁl@§5|§ﬁhﬂﬁﬁt§ﬁ§ p@@hﬁglﬁﬂ[tlBﬁbﬂékyeﬂraﬁeréedlum

15 SR el Lptommenent SomepitLong, The M g0 oL Becce

el epenhg ﬁditaealaﬁlgcpﬂesakkeand (e) alkaline earth
in_the atal £9r | kenyl acetate

proﬁé@¥?g¥5 f SPRR°I'RUENT P preferably 20
(b) (c) tu¢ @eignt1r@tmelefotbe14m®0paliaclamdOWDpéatlnum,

Xu% § %i§&9k5(9£§7 %cgtlc 204 8- %919 304 ey

e cog205|t|ona ratio is
foralhelnasseérbh npbadl ehenestt hansbevestphyekefor alkenyl

o c egeh nts (eErEREPNRSS
B AT DR TN Ko
t.

|s K@? Fhe Ausdeof =t heOalBitird 040 d-<A0f O WHEnap
Cat§k¥§ér39§§ B@t (PRt Al B (epponent, 168y 0.6heorat-30 .of For

€0 cgggg%e ts (c) and (e) the compositional ratio is
for the masses of the elements themselves in the
compounds containing each of the elements (or the mass of
the metal for the metal itself), and for (d) it is for
the mass of the acetic acid salt. When the catalyst does
not contain component (e), the ratio of component (e)
will be zero.

The starting compound for each catalyst component in
solution A is prepared so that the desired catalyst
composition is obtained. The concentration of the
starting compound of the catalyst component in each
solution may be calculated from the amount of starting
compound to be loaded onto the carrier and from the
amount of solution. For the actual procedure, first a
prescribed amount (number of grams) of the starting

compound to be loaded onto the carrier is weighed out and
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will be zero. The starting conpound for each catal yst
conponent in 30 solution Ais prepared so that the

walemBnedoTat al yst conposition i s obtained. TheCT/JP2007/065874

concentration of the starting conmpound of the
cat al yst conponent in each solufion may be cal cul at ed
fromthe anmount of starting conpound to be | oaded
ontglﬁgglggar fr«fad Eiggh%heféé aMednL+ 9bnSakdhiheNas
e act ua proce ure [rst a prescribed anount

(nuﬁb@@léieérbﬁsyhgflﬂﬁ@n§%9ﬂt|ng conpound to be

| oaded oqf @ &ﬁ géiih@ﬁumsoﬂﬁbgaﬁgngﬂt a8yl ¥Eoup 11 element
2008/029597 [ JP2007/ 065874 %7 dlssolveg |n t he
sol ¥BAt (e} ofLk2481Et PBATANBERELaS 1SRRI PREA2HT Ot RE
Inveﬁtr@aucébelﬁbb pabladtumyet pkabhmsar fla) aGsabpehhent

el enent . and i ne_ear elenentln%xoalso

ée).algﬁll ? elem
be 8MPALPHAREEH Rt 5PEhECER: § y§ BFEEFEST S
subsepaeate §roml ahespeptinnt hentednedf ia dpﬂﬁeuentA
| ut
SO ULt OnuyeSRLRLS LkgTyLbeCROLkLOn. SOpRgnaRduinon
or pphbihnom ¢¢)G@pcpp111eée@ﬁghu éd)agééﬂpcaééddsalt and
?alQ ?nglkéglﬁg)eakrﬁlh@@a@aéﬁgmgﬁkibg%be@%@t Wt%aEQQer are

carrier are preferab
0. Opxebeosbgy 4@? leo g agd (&) 6-801- g @,tﬁ, (d) 0.01-1
resgeghqat @ed o OfltBewﬁ@h eakpket. toAlcqt@EY$he (a) carrier.
obt ai ned_by t he process ,of the ipnvention

structur® FaFesYRRofRRTtadnedglYsh ?Ipr?§e§ﬁr8 t%P@)lnventlon
mhehgsnangﬁélmfsthactbrepabnadluﬁbandaecreg@reupllr

el e upported on the_surfa sec

car PEarclineT RREEREE Mt e Eher Bl S ERLaR SR b ()
depéndupglmneﬂhmehyperefsu@pomEEd ank &hie §@k¢ﬁ@@nseamdon of
aqu%ggs %Eon letQ%lgkﬁéglngfnﬁhglS%%hﬁ S gqo%ow1ll
spherlca MM 1S use
thevacardepﬁndnhe shelthes&éyproriprefraighl y al&ald solution

th'?haeﬁauggus sgﬁuglgﬂ‘o}h%hghb%ﬁ@%gig'%e%%ﬁesalt When
pref erabl . t hi ckness of 1éss than 0.05

i's ﬁ@beﬁﬁéﬁérﬁéélgécya§é at Ré aBELRV OF ﬁaVMbéSrééﬁée&S the

as ?a&@&égt Qﬁepgﬁbﬂmgs@Ftﬁaﬁ 56@%&%EQ@ $uif ac&hickness of
sectl! ons uri ng e reaction. , thi ckness o reater
t haf - 9°rm Ry nE% eplLhvdBepRels more prefera %l% B

thickness of less than 0.05 mm is not preferred because

A

the activity may be reduced as a result of peeling of the
carrier surface sections during the reaction. A
thickness of greater than 2 mm may not provide the
advantages of shell-type support.

The (d) acetic acid salt and (e) alkaline earth
metal in a catalyst prepared by the process of the
invention may be supported in a shell-type fashion, or
they may be uniformly present throughout the catalyst.
<Specific example of catalyst preparation process>

An example of the catalyst preparation process of
the invention will now be described.

Step 1l: The (a) carrier is impregnated with an
alkali solution in an amount equivalent to the amount of

water absorption.
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supported in a shell-type fashion, or they may be
uni formy present throughout the&atalyst. <Specific
exanpl e of catal yst preparation process> An exanpl e of

t 'h|e| cat als%tsatpdrzr:em{)eat(iaqg d:arsx%q%i? iCHThiM@rsjéﬁ/Qiﬂ'_I iPNsolution

W now be descri : ep 1: e (a) carrier is
G A fenr B A o § G G O afoenent and
equi (el exttarttd ghenedmiundalaf ofiwadrey alsaripid arMOmetal
2008/,029597 .PCT/ JP2007/,065874 .- 18 Step 2: .The (a).

car SSTSTE s SN SR R <l (R e water
pal taditemcy dheGaoemntl ofl eredrer aisore)icst arff it (a)

nmet It of. 1 al i l emrent in an
am?ﬁtﬁgregdugtoeg%%mglr g%%tlﬁpgp)%ﬁ]{%%s\/\?a ‘er 5 to twice

t he anourtedf 3iatereghisomst iagerndt isheddgd tearthieersolurion of
formacatal yst precursor. Step 3: A reducing agent is

added to the solution of step 2. Step 4: The reduced

cat al yst SHecdris gl LRSIFEY Cat@ WM S th BRAGYSSRF wet efashed
St ewi%h Phe ivashedaealal yst precursor is dried. Step

6: The ( aceti¢ acid salt is loaded in a prescrjbed
Srount .\ SHEp P B g e PrA A Rerh riet.
acet at e @Etegud:i ahle Adr ecess d eicial ki iaceiadded in a
pro ljlf%tsicqrrlb%%f’ ng @ _.cat al yst for al kenyl acetate

production proé’uced ‘according to the invention wll
now be eXfled MedDrifiemg reagtardivdmed.al kenyl acet at e

pr oq%c‘lt]gegln 126G diRg p%&ur&eci%gl invention is preferably

carri ed oa/t in a gas phase using acetic acid, a |ower
ol ef i n afd PERFGER &1 Id kegwdt iagie t adieamuaelp aieitasy iwdINng a

The cgas 1RRAS & Jre A KRR 1MRY- 28 +&0 RA 1idh APparmnner

in the prior art, but a fixed bed flowreactionis 25

prepgppé@;ng to the invention will now be explained. The
reaction for alkenyl acetate production according to the
invention is preferably carried out in a gas phase using
acetic acid, a lower olefin and oxygen as the reaction
starting materials.

The gas phase reaction may be conducted in any
manner in the prior art, but a fixed bed flow reaction is
preferred.

For example, the reaction system may be the

following when the lower olefin is ethylene.

CyH4+CH3COOH+1/20,—>CH, = CHOCOCH3+H,0

The proportion of the acetic acid, lower olefin and
oxygen starting materials, in terms of molar ratio, is
preferably acetic acid:lower olefin:oxygen = 1:0.08-
16:0.01-4, and when the lower olefin is ethylene it is
preferably acetic acid:ethylene:oxygen = 1:0.2-9:0.07-2.
When the lower olefin is propylene it is preferably
acetic acid:propylene: oxygen = 1:1-12:0.5-2.

The starting gas for the reaction contains a lower

olefin, acetic acid and oxygen, and if necessary
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of the acetic acid, |lower olefin and 30 oxygen
starting materials, in ternms of L¥olar ratio, is
preferably acetic acid:|lower ol efin:oxygen = 1:0.08-

16: %1Q1:o@enan%am tdl%;él@@erozol effa&én%aeg e iihditided as

preferabl’y acetic aci d: et hyl ene: oxyge

1: 0a294-1gegr.2. IHnkdye trlez@qté«ﬁélr sHaefiing Pafupialenase 2

i's Qb@ﬁe&f %Q'e\fﬁﬁ ARG Ui Fé&ﬁp)dx%ﬂg%n LORHEE B roportion
1:1-12: The startin as for the actlo

con &itn”i’§eél I%Fea&téﬂ%s g FSE filgspt, in
lf m%&&&saﬁyn%@a2gﬁﬁhﬁ295&é @@EEH%HHIV(XEEﬁ?kon ﬁﬂﬁfﬁjng

t , | rare el n ude
e Ttk R G B i Ty D e i Ftact son
a Isowert iolgefmarte rdedts :d idcieth tard loXy.deiB. t he
proportign .| bec“%%%at&%ore%%t I flardd '}93 'Eatf%flerasqed flow

and di | uent, molar ratio,
r eadERGT iSnar ttiheg stlmtmgalg@smajmeﬁerﬁhimsil@%ﬂw through

m)r %h!ér eferably arte%Ctép%%e S;_teelrotdl gt efd—%!ﬁ cd et g
3. Wen the reaction;is conducted as a fixed bed

fI owsp.eéaa%ldn O0rd 000 g BeT sSHRRARFALFING I bles . A

thr@ g:eo}.z%ltol@tryg@ﬁ Qle st lt?laﬁmgglg)e él\é:eg%ailmékﬁp%r removal of
r- an speC|a Yy naer
St an e e TR s p e FRAA TP Y s GieaTofp than

hr 15m3oohanrpérm emmtvag;raﬁtlctekm heed uod i’eaﬁaﬁyOflequmre

space vel aci ty .of eat.er than _ 15,000 hr-1 is not.
P aSTCERT e BSE MO Imly o SqURPE S T PostiNg S DUREAT -
t he conpfessar igr potetferabdy poeietd toMther dtmrting gas at

pr eferzabl ded | t . %-1

andol t5 ?soyﬁﬁe prtgfera Ily% gnrg]e %I%%%r%éﬂ ﬁﬁ%ﬁge%TrH% $-18
preBeAde offhRaaresiemachefsysttan redides sefftianx nsidudes efflux

(d) oZCeticc @01 & 2alile A he Cat@y Hhe Q:latﬂ?ﬂ%"c 2ag.though

the reason for this_is not clearly under st ood
ot héPehgrdsoaddion shist imaner &lafsrly %ﬁaﬂ@%%ﬁ % Bn the

Wi | btheet h@dih'cb’ faaidi tioneranee dhe e dHdn MY mole will
PrOMRLE S G081 o be AR AR S0 o
hydrolysis of the alkenyl acetate, and therefore a large
amount of water is not desirable.
There are no particular restrictions on the material
of the reactor, but the reactor is preferably composed of

a corrosion resistant material.

The reaction temperature is preferably 100-300°C and
more preferably 120-250°C. A reaction temperature of
below 100°C is not preferred because the reaction rate may
be too slow. A reaction temperature of above 300°C is
also not preferred because removal of the heat of
reaction may become difficult.

The reaction pressure is preferably 0-3 MPaG (gauge

pressure) and more preferably 0.1-1.5 MPaG. A reaction

pressure of lower than 0 MPaG is not preferred because
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25 There are no particular restrictions on the
material of the reactor, but the reactor is

w@e@Boeabt y conposed of a corrosion resistantPCT/JP2007/065874

material. The reaction tenperature is preferably
100- 300C and nore preferabl y-120-250C. A reaction
tenperature of 30 bel ow 100C is not preferred because

thecfgactiop; ﬁtfaﬂgyma ebé09e§ﬁ8$ﬁ A.Aeﬂéhbﬁmon pressure of
tenperature of above 300C is also not Ege erred

bechiigke¥ efp9al 3 oM PafelfeRPt oPrafrbhet i oReRaYSBethReequirment

dlfih@yuaanhEhéeaéat@moﬁrE§§@r@ln$ béeéﬁéahbyeOcastly
MPaG (gau 35 pressure nor e refﬁrably 0.

Vhag  aTSee  ort Bpeneetiniarorer trRa Bhian T Jover
prebeered besausegWeh200B84D29502hPES/ dPRODZhE6687HroR@lene.

the reaction rate may _be reduced. A reggtjo . 0SS ,
of Thi GRCPOTRART 3V VBAE FECR0r Chr 42F) Eal-Boc Biea Yphncorial
eq“bpheadmlxhurﬁdwmghtheloeacts@hutabedmbydrbgggh@n such as

ﬁFERgﬁé Fsps QEeQEBFQﬁéthguhﬁéofgékﬁb%5b96§yon

"5%6 mat eri al
etherneTbﬁ prppghene. belﬂsﬁé eénéﬂéplyoﬁréﬁéFFéﬁtﬁé in any

use Qr@ilﬂlgﬂrwgﬁ maggei 8kygeRUhagdBExbN@tWdt Bidh an inert
omgr sat ur at ed drocarbon such as. nethane, eth

or BREpaHENI 8SandbredePsPACFBFYONTHE OE JGeA20 nguégdmay be

i's alipp1nes é@sb&k9t@6rl@ﬁamplelObQQFWh@hlahemﬂyacfhae gas
t a s such

I u a
n|tgSg@hr%PEEE?Boﬁ%dF8x983a62§ge8H5 tP Rgy pevaen of high
SupabhednaSaaubn,fahdepaﬁﬁbeabmyt9®henrtgeeaea¢t|ve

| at t d
P | cofieBit FAPFOnatakatEr e abisiguas, thesash e,
vweacetayb atbeakeairs ppoQaGEdcaéaEhéeétKeﬁinOns on the
aceEgggtléﬂeEgm L&a08 ea%BECgE@HuE%§B | Ol @RS %&n&ﬁeacetate

reacti on errper ture \Wg uction of the vi ny
acebat@easylpeabﬁt@ﬁeneﬁ yﬁeeﬁhypéw@enoﬁyge@cgﬁ&c acid.

oo aRke iy K S ebhphy RBLapRet Ve dd ndPd b apterabLy

nor e pre romthe s andp0|n
equilpoent°dt IBroﬁdNH@t@@@@@ﬁoiﬁtpbﬂCéquEpﬁentthEt is
reactlonggressu e to aG a%thou h. thi

i s AOV2PESPFPEPI VB, PfﬁstlanSSr Eﬁgofgaﬁrépgr FSSd%e to be
0. 101053MPaBPathe alitkedghashis psehetaMeﬁﬂﬁumMyYe The

thr%ggaetES more preferably 0.1-1.5 MPaG.

The mixed gas is preferably flowed through the
reactor at a space velocity of 10-15,000 hr! and
especially 300-8000 hr!, under standard conditions.

The reaction form is not particularly restricted,
and any publicly known method such as using a fixed bed
or fluidized bed, may be employed. Preferred for
practical advantages is to employ a fixed bed prepared by
packing the catalyst into a corrosion-resistant reaction
tube.

The present invention will now be explained in
greater detail through the following examples, with the
understanding that these examples are in no way
limitative on the invention.

Example 1 Preparation of catalyst A (alkali solution +



25 reactor at a space velocity of 10-15,000 hr-1 and
especially 300-8000 hr-1, under standard conditions.
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any publicly known nmethod such as using a fixed bed

or fluidized bed, may be enpl oyéd. Preferred for 30
practical advantages is to enploy a fixed bed prepared

by Rackiing tthecat i@ BOr r osi on-resi st ant
reaction_tube. The present Invention will now be

expl ai ned it ligresrderdaadi Icarriquyhl sthe oo digmefpr: 5 mm,
exangpers.f i idhdiee I3 dindarsy aidyngywbhat kBeseption: 0.85
exanpl es are in ng way limtative on the invention.

Exai% HPrdpdatilorabeic &eigfy Aqhluead SOIRASRAFS: 2

VO 26a8/10235%% REE fBZQ@Wi@@S%%celdLﬁﬂe. sol uti OE A at

3.0 equi val ents) A sili.ca spherical carrie er .
di arre?er: Bk B SEETE s\ Soe ST fo%”f‘?éfegr absorption:
wat 619 .dbsor praisormple8ma tgldy,wiHBV-an ka)qLﬁlt?,mlg head 1 Ul agren))

was ; r a S t:he fo :
roceRirarigl 2 € R MRRRTO S, I i AP quutvatent
abs &opthihen amolat7 of) vwadsr mpsegrdtiad Wi Fhen cgueious (1

SOl WhQRa 1R Al NITRG Zre 10l MAZSIHB PRI ddy» @y and

anount equi val.ent, to the ampunt of water absorption

of PRESOXS iSELYLEOT0 Veguidparteiit shaled &g dihorough
Contigpieg attherc AT ittle @R utd@PHROUTHROIAHI O WS water

gent sh%ken for thaqroygh éirr][r)pre ation of the \qht of 23
sol GUPSTP e dRSuire &Pi%éte (Pt iriPdfds €T weignt o
cal gulaatiednbased rombaceitriicer ofeilghsts af/ 23 1ikenidseann the
wat rpti of, 0.85 g/ |i kewise in the 15

f ol %@’vﬁﬁﬁé’%é‘fgaﬁpgﬁr‘]‘é‘? léar?d aéléignpcgfﬁn%’tair\?gléffaﬁﬁiaé@ S t'ep 2.

The car riS&eroldt.aiThed car rdteep cbbadsnieicheém straperisechs rthen

an l.utio I nj D f %
o200 ] eSS o 5 SRl iR befleAlntha B of & 56
HAUBRSS % NaaRdahowusstus vi @euthen aamdint - of 9 vaif e} 7 20ass%

absamnphon of Lheagdtihtebr aRfcvwasnthgnoahtowedyb@er
stand for 20 hours. Step 3. To the aqueous sol ution

of SPERTPLIREr #Tndse Sad€d ey 3 amd ¥R sy thenmaddpwed to stand
hydeazi 1@ hydirat.e aqueous

Step 3. To the aqueous solution of step 2 there was

added 3.3 ml of a 52 mass® hydrazine hydrate aqueous
solution, and after gentle mixing, the mixture was
allowed to stand at room temperature for 4 hours.

Step 4. The palladium/gold/carrier composition
obtained in the previous step was rinsed with water
continuously until complete elimination of chloride ion
in the water after washing. The washed
palladium/gold/carrier composition was dried at
approximately 110°C for 4 hours.

Step 5. The palladium/gold/carrier composition was
impregnated with an aqueous solution containing 2 g of
potassium acetate in an amount equivalent to the amount
of water absorption of the carrier, and then dried at
110°C for 4 hours.

Example 2 Preparation of catalyst B (alkali solution +



solution, and after gentle m xing, the m xture was 25
allowed to stand at roomtenperature for 4 hours.

wEe@p/02959The pal | adi um gol d/ carri er conpositi oPCT/JP2007/065874
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obtained in the previous step was rinsed with water
continuously until conplete eti®Rnation of chloride
ion in the water after washing. The washed 30

palggghyﬂggokd%§géfpe q&?GBQQhEE n was dried at

approxi nately hours tep 5. The
pal | adi uhgobdreadnirer ofofpasPiroh Was rFREREgHat Byt in Step

W th aphaguequs §959Eh8ﬂa§9?tabeangnzaﬁugﬁusp@b§@%h6m
acetate in an anmpunt equiva

ent tot unt 35 of
wat EPREBEBLPEI émof PﬁeBégﬂ?l%ﬁﬂLaﬁﬂlﬁﬁgﬁp Qb Fthe NapPdCl,

110§na0HAécm9pr§n Exasambent? &F epal ek i One odmeahdl yStwBter
(alk glutiog i + WO 2008/ 029597 PCT/ JP2007/ 065874 -
EPEP oRMACHt TBS0C8{ai 4l ent s) The procedure of

Exaﬂpmpaiawaserﬂpampéé 1buPrepaShEpon20ftbemelwa$ C (Prior
addi t i onal | se n [ yti t al ni.n 9
o orthotaamtisey g1 GaNERUE PR ¥ WBRusioR 4 Bk18,b

quémd;vaheahsannunt of twice the amount of water

absorpti neof e pAEEhen: CAFpALE! |((BHBraMDGLecr:, 5 mn,

Preparatlon o Prio art exanpl e, al kal i
so|apsgmf+03§u@€a§ﬁ Arﬁﬁ 3 85 émbgvaW@h?g)a@@O%PEFPPcaO 85

sphg/gcahsva&rbgrshgaeﬁ&@ #bageher wak W¥ed %REY %pére a
surface_area; 1 t er "absorption: 0.85
HSVCPtB}Yéﬁaﬁgh5PngpggﬁYlﬂﬁspEQS& $Cprepare a

cat al yst shgpt he hokhewieg pracegduaaouditepflwakerambiserption:

23 t t
ek i B AT L o i S
of 56nﬂa$a%n§a2P6Cb4o&nﬁ61m53gooNalﬂdChassﬁﬂF¥&Kﬂg-ofrﬂ7

an any UtHﬁﬂ hvalfﬂtaﬁ°a$8§&@ in ?a£$hthe amouPt of

absorp fon of fhe carri&r vesse
conwakricngbsheptacni ef &he aqm@g@g édl gaugvadentlo The

gen%é%séﬁagéﬁtggBlhgoE%%gEa&¥9%§g%ﬁh'% Woud&oi1ution was

sol ut1 on he carrier obtaine In ste 1 was
theaentﬁweﬁéé&emnfaﬁ §@E6Ushs drpredn etdRiaiadi &@%z%?%ftlon

of Step 2. The carrier obtained in step 1 was then
immersed in an agqueous solution containing 2.5 g of
Na,Si03*9H,0, in an amount of twice the amount of water
absorption of the carrier, and was then allowed to stand
for 20 hours.

Step 3. To the aqueous solution of step 2 there was
added 3.3 ml of a 52 mass% hydrazine hydrate aqueous
solution, and after gentle mixing, the mixture was
allowed to stand at room temperature for 4 hours.

Step 4. The palladium/gold compound/carrier
composition obtained in the previous step was rinsed with
water continuously until complete elimination of chloride
ion in the water after washing. The washed
palladium/gold/carrier composition was dried at
approximately 110°C for 4 hours.

Step 5. The palladium/gold/carrier composition was

impregnated with an aqueous solution containing 2 g of



Na2Si G3. 9H2O, in an amount of tw ce the anpunt of
wat er absorption of the carrier, and was then all owed

wo o00s2esd7 25 for 20 hours. Step 3. To the aquPOTI$P2007/065874
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solution of step 2 there was added 3.3 m of a 52
mass% hydr azi ne hydrate aqueous23soel ution, and after
gentle mxing, the mxture was allowed to stand at

r 00@ g._edr%?r c"?stfac?:r éxh%ll‘{ Samo%%tSt %Jl%a l-g'hq: hee Ciimount

paIIa conpoun carrier osition o tal_
|@@§O§1pét;;qms>frutrb§ed:amuer, ng} then dried at

cont kAU n onpl ete elimnation of chloride
nlﬁ@ ?hgg%a?ebbgfgér washi ng. The washed

pal ICaginaragdivey Easaripdre Conpusiparet hwas aff iaetallyst39 (Prior
appLt MBEGIM 110G 01 4y A &R e B A at

paIIadlunigoId/carrler conposi tion was |npregnatéd
Wi t R VAd$E$Fd sol ution containing 2 g of WO

2008/ 02999& E@Ik%ERQQJQQﬁQﬁ%&araEE%elﬂﬂéﬁﬁiéﬂmfﬁé§?¥ébeated,

in annunt equi val ent to the amount
absg%”ﬁt ioh SR %e éé’rerﬁeeﬁvasaﬁc?dtlﬁé?%lé’d Ua’%ed ffb@@f%erous

4 heuwlsit iCemeanatbivg noxand ¢ 2 Peuanabien, ofncatiai ysén to
D (Prlor nple alkall soI tlon + qutlon A
a

5" Nagili G 9D e AR & o iyt 1SR oF
Examvralterl a\k&@ﬂp&p@@t@dﬁ tkteutcalrrrlﬁtrep 2. there vvas

ORI 5 RN AU SO LR Rion +
in @@lalrmm Rofatt Wi-de etqwé-vmms,oﬁvlt\mtae:rlcamammant
of the caifd ?roc@&%’ﬂél 3 Fld %%qreatzl %sofre%?éa]aéé@t fut the

(alkall solu + solution . eqU|va ent’s,
o3diow 1inde SLFES JTeHife GHrddaduratoP buamsl & Rk and step

repgated but the 15 foll ow ng steps were carrled out

bet ween ste ep Step E-1., The

palladluﬁ%§%13T§arlu 65951 mﬁﬁﬁ$ﬂ¥933ﬁ?qﬁﬁ%ﬁ§ﬁﬁFln

st epofpard tiiksme odet ihe/d Lnhewep 1 w&é)rﬁhdﬁﬁﬁﬂ%ﬁﬁxﬁl(hour in

v e DU tRend ASTne O D eor oo Gt i 1 21 drount

corresponding to three times the amount of water
absorption.

Step E-2. The palladium/gold/barium/carrier
composition obtained in step E-1 was continuously washed
with water for one night.

Step E-3. the palladium/gold/barium/carrier

composition obtained in step E~2 was dried at

approximately 110°C for 4 hours.
Example 4 Preparation of catalyst F (alkali solution +
solution A at 3.0 equivalents)

A silica spherical carrier (sphere diameter: 5 mm,
specific surface area: 155 n@/g, water absorption: 0.85
g/g, HSV-I by Shanghai Kaigen) was used to prepare a
catalyst by the following procedure.

Step 1.A carrier (23 g, amount of water absorption:
19.7 g) was impregnated with an aqueous solution
containing 2.5 g of Na,SiO3-9H,0, in an amount of 0.95

times the amount of water absorption of the carrier. The
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Step E-2. The pal |l adi unf gol d/ barium carrier
conposition obtained in step E-1 was conti nuously

woRrmkehsow t h water for one night. 25 Step E- 3PCT/hR2007/065874

pal | adi um gol d/ bariunfcarrier conposition obtained in
step E-2 was dried at approxi-ngtlery 110C for 4 hours.
Exanpl e 4 Preparation of catalyst F (alkali solution +

So'@%b%% c%ht% %;%%ekﬁgl%%E§he%oaﬁd$'lu%%u%p Rfikalon was

carrier speci f C surrace

ar eaenté;rx ﬁ@ﬁécewétoér tﬁ@§@|‘lﬁh éﬁlpr@gs@tl@mg ofHtre geution.
Shanghai gitaigen) maes cdsed oo o@)rt@a%@ an %% YLStwast then

the foll owing procedure. Step 1. A carrl E %
ano&ﬁ%“e&se\ﬂatlélr a&b@&PﬁPP&nSOlﬁglf@ Fogt -5 g of a 36
i ?pmag@at &e, rEth, adqmlﬁom:%ﬁn ONnL. Sonted mhgmi’séa HAUC1,
of Na2Si. 3. 9H2Q _i n.an unt_of 0.95

aroRRE Ot Sudh 67 BBCF b DN of® (e FETerSE THEL i the amount
2008£028587 RCEoIR2007/ 065874 car2deryessel weenttdiem rg lowed
the, car E%%dh%%% agueaus.csol ution was gently shaken

for thorou reg Aation of the sol ution. Step 2. .
The carrﬁéﬁpo@taﬁﬁéérlﬁh§me@dﬂwwmfkﬁem|QﬁﬂmQ§§$SMMMN¢ltrate

aqU%Bu%héohﬁhb%%sc%Bﬁ@%ﬁb&go% %t% b al@ﬁwéé E%%%ﬁy mixed
PdCl 4 aqueous solution, 1.5 g 0O mass%

andalldQ ad lomedater sERPG, aitn r@@maf?@wr@ftww &on He hours.

anount  gfepater Takserntiaen uaf/ golel /GRiIe ¢ WRY carrier

then allowed to _stand faor 2 hours., Step 3. After

t heFCHRAPHG 1075 O TaE NE6t A8sithim EEVACSs £ R0 "afe Washed with

agueatiers anttiiloroffp 18t-ep ed imihavdeng@® Ich irierk iand in the
all oned to tand at .room tenperature f 4..hour s

Pl o e P e S
conﬁ@&bbisqml@blt aﬁa@edlrlllédt he F@@We&@&a&teaf@; m;|$>°wa;§b@d4 hours.
W t wat unti | te .elim on .0 C ori de

M The 15BRR 8- G EoPRRIeRiNg e e Conpouna/cHErier
palbadpu&hgdb@/@@srumpreqamm@ﬁlMumm WﬂSa@MGﬁﬁgﬂsolutlon
apprOX|nate r. 4 _hours

|
o) R By G6Ea o i LRpBl) EEPF LR rcdnbad) AFEH Vias
i Nnpeeghabéeny tth aheaqme@u$ od] weiter aboatrgitdiong o ghe

of BELASRATACELELE, o8 an a2 ey yalent (o
Example 5 Preparation of catalyst G (alkali solution +
solution A at 3.0 equivalents)

The procedure of Example 1 was repeated but the 1.5
g of 17 mass% HAuCl, in Step 2. was changed to 1.6 g of 17
mass% NaAuCly,.

Example 6 Preparation of catalyst H (alkali solution +
solution A at 3.0 equivalents)

A silica spherical carrier (sphere diameter: 5 mm,
specific surface area: 155 m®/g, water absorption: 0.85
g/g, HSV-I by Shanghai Kaigen) was used to prepare a
catalyst by the following procedure.

Step 1. A carrier (23 g, amount of water absorption:
19.7 g) was impregnated with an aqueous solution
containing 0.52 g of potassium hydroxide, in an amount
equivalent to the amount of water absorption of the

carrier (1 equivalent). The vessel containing the



carrier, and then dried at 110C for 4 hours. Exanple 5
Preparation of catalyst G (alkali solution + solution

W 2@B8/0%0597 equi val ents) The procedure of Exanpl BCLJIR@67/065874
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repeated but the 1.5 25 g of 17 mass% HAuCl4 in Step
2. was changed to 1.6 g of 17~ fass% NaAuCl4. Exanpl e
6 Preparation of catalyst H (alkali solution +

S““m“*mﬁ?“m”mm%$@“ﬁ¥ﬂ?%ﬁ%?f

rd, er here dia eci

o e SR R o Fon S 30 0. SV | by
Shanghai Sktapgeﬁh) Mm amﬁxietxo qh:r‘c%ﬁifeﬂ an Csaié:}izsél;stwam/ then

t he ; I carrie g,

ano&&?lel \M\Xﬁ/a?“él? qgbj'{etl on: dqfél? 9)° %tsajlrﬁé}%g]na'ftéﬂ of a 56
W t Regs oaa]@eB%lsoMm@ms 3% bwint @i ni hgd 0y 58f gl dfmass® HAuCL,
POt ansi nsh o efin, | g, AP af QY A1 Qe B amount

anmount of water absorptlon carrier
equiPral"@her. aPForpddsen oo warg ise WDCIZ@W 028592 11lowed
PCTEIP280A0623740 hotrs.carrier and aqueous sol ution

was gent | ke t hor ough inpregnation of the
sol U?I onS¥§tpe§ DFOT%@ c &AHCOM SoFRAERT R istsdigrL Andhere was

t headdiern®r. §ed11| o fam &Que@@%/swyldtrla@in‘éo'hty@r@ﬂ& al;u%ogls

of PdCl 4 ueoys .sol uti on .
%ﬁ’gg&) d)an £ g&“ CREEX3 NS BhS H‘laﬁ#uéﬁoms
of ﬁM@Uetiheoambam:l adf roatmelecabsabptiren fofr dheours.

1 and for 20 hours. ,
Srep 5. 7608, 425 ThcRatu Bt b3 7L AR o el i e r e
10 59@§983t30ﬁ1obﬁaan§g fass¥ehpdeaione sydpates washed with
aqupadsr §HEH§|QBmpﬁggeagﬁgﬁéQSEEbﬁ Tiex g o 408 lQP in the

I o stan FOOM t &P erature
21 )I’i{ﬁg{‘grmgééﬁﬂwg\‘%ﬁénﬁal | ABRunRgbrd/ l@aﬂllamlum/gold/carrler
COnBQMﬁQEQQEBheQasCﬁgﬁgg'Efogpg %Eﬂggein &?g BrFVIOEShours
step was_washed
el i m nat ?BAPoP - cBher Paéliidhumrﬁgohd/iwatrenmaf:bmpound/carrler

Wﬁsbbﬂﬁesiﬁ@oﬂﬁ§3§dlﬂ§kéagéﬁgégQLgﬁC?ﬁr%ﬁgepys sglution

tion was dried at “approxi mate
% ntagpEpgse ?h%prPFéﬁﬁthéFﬁﬁb’éﬁl ém an amount

Cor‘r@@tmﬁdaﬁraﬁtl €6 EREPARbLLENCPRFatERT 8888181 Wht Brafy e
aqqgggglggluéﬁgnthen dried at 110°C for 4 hours.
Comparative Example 3 Preparation of catalyst I (alkali
solution + solution A at 1.0 equivalent)

A silica spherical carrier (sphere diameter: 5 mm,
specific surface area: 155 m?/g, water absorption: 0.85
g/g, HSV~I by Shanghai Kaigen) was used to prepare a
catalyst by the following procedure.

Step 1. A carrier (23 g, amount of water absorption:
19.7 g) was impregnated with an aqueous solution
containing 2.5 g of NaSiOs+9H,0, in an amount of 0.5
times the amount of water absorption of the carrier. The
vessel containing the carrier and aqueous solution was
gently shaken for thorough impregnation of the solution.

Step 2. The carrier obtained in step 1 was then
immersed in an aqueous solution containing 1.5 g of a 56

mass% NapPdCl, aqueous solution and 1.5 g of 17 mass$%



20 containing 2 g of potassium acetate in an anount
equi val ent to the anobunt of water absorption of the

waea0msiozys97 and then dried at 110C for 4 hours. PCT/JP2007/065874
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Conparative Exanple 3 Preparation of catalyst |
(alkali solution + solution A &b . 0 equivalent) 25 A
silica spherical carrier (sphere dianeter: 5 mm

spegifiG sutfa 1 O+ 2 e b .on:

o aer e L BB O D ks B LaE LA R e water

pr epdrerption aify shepyard ool oW nig prideddplelowstego stand
1. AZang ¢oya3 g, anmount of water absorption: 30

19.7 g) was irrpreTgnat ed with an aqueous sol ution
cont ai ni ’FeP. 5 -g T6F N2 FTEERD GO L1UT 4P Sodiehi2 ghpre was

Er ihrrasjdtetw 3f1r30w1t oF _aWZehﬁnamOl}ﬁtdr@tigfe tHhRirdd iRfueous

e esse cont al n t he arril.er, an ueou

sol SOLOT s 2G5h ANy Sh et o irHgoudiy Thregts (6

of B8 cseldutticostadhl Sttepradm Heampearatware ddraiheatbuns.

step 1 hen r i.n us..solution ...
comiai ni wrep & o Faadtd R ARG Y Wdbsicion

sol whiterinadd ih She @ireVZ ovess SHAADWRE08/G2EED With water
FCTQ%%%QQl&QQQ.Z%nt&l??@n@ﬁ%g£4eﬂﬂ%fﬂ%ﬁﬂﬁﬂygf(th%fide ion

i mes the anou of water = absorption e carrier,

and iRa$hensiRtan afden yashdmd . f Jheoashads. Step 3.
To tha 13Qy! o301 /éairen o S o2 tilkeY & i pdded

3.3 m of a 5Z mass% hydrazi ne hydrate aqueous
sol aPreeximedednt drl0gentpe Ai RPHES-t he ni xture was

all owed e o3f aNd rafe. EOAMABIRETAINI LA o NS HER vas

4. The pal |l adi uni gol d/carrier conposition obtaine
t he 1PP&FEOHS ost ¥ ThadnashieP Wi 139 gl mpntaining 2 g of

contofta@eShin Wdeitla teQMalnelse @cBntatd i Hpdidiald A& the
ion in the water after washi ng. The washed

pal PERC QI HAEST: PESOCHIoS Oifort \as a5 i arand then dried

apprexiingrel ¥o£19G,EQrs4 hours. Step 5. The
pal | adi um gaol d/carrier conposition was 15 inpregnated

wi t FOBRaAGIedEs EsGmipdicont comeriamatd o ¢lofcatpoiessiimalkall

acelkalietiioh an saTRiionC o &S pandidagh itve 1t s , amidd Pnce)

wat er ab%orspgi,on %f htet}e_;L carrier,, and(st Ql%r}edrdiiea%etaetr: & mm

110C for 24 Sdds, spherical carrier (sp ,
specific surface area: 155 m?/g, water absorption: 0.85
g/g, HSV-I by Shanghai Kaigen) was used to prepare a
catalyst by the following procedure.

Step 1. A carrier (23 g, amount of water absorption:

19.7 g) was impregnated with an aqueous solution
containing 2.5 g of NaSiO3+9H,0, in an amount equivalent
to the amount of water absorption of the carrier (1
équivalent). The vessel containing the carrier and
aqueous solution was gently shaken for thorough
impregnation of the solution.

Step 2. The carrier obtained in step 1 was dried in
air at 110°C for 4 hours.

Step 3. The carrier obtained in step 2 was then
immersed in an aqueous solution containing 1.5 g of a 56

mass3% NazPdCl; aqueous solution and 1.5 g of 17 mass%
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Conparative Exanple 4 Preparation of catal yst J
(alkali 20 solution + solution A at 3.0 equival ents,

waleios@2wpTe) A silica spherical carrier (spherBCT/JP2007/065874

dianeter: 5 mm specific surface area: 155 nR/g,
wat er absorption: 0.85 g/g, HSV- 1 by Shanghai Kai gen)
was used to prepare a catalyst by the follow ng
pr QeMUr,e. iAd a8t %ﬁoi&ntAo@aﬂ:Fﬂil@re €23 amoamBuURE ofatwat er

sola\?& nglrponltﬂfhtlogﬁ Ztrl}f%; C\%@%JIQ@ f ted V%t};%barﬁr.ﬁq/g Yo stand

antfist ZEntioatent  to the anount of wat er absor ption

of the carrie (q%bt 'VaLlleeog.{% Olr{ﬁ:loer?se% fé}ﬁz%gt}(ﬁ‘egre was

the carrier and UEOUS S0l UtT on Was gen
foraddmi Gugh mi npf egrizd ingrs f yhdraping | ydr@repa@ueous

11GE TGy ' Sifer AR WIS IO i Bhte Blas
2 Vsl atrsh 85 EFW% TaPTart FRARIAIELIED| £ oh hours.

cont ai nigygk gﬂ?ef B d B8 a6 Na2GYe AQUEAMSs it ion
sol uti on an% 1. ?a 17 mass% WO 2008/ 029597

PCHRIFE0G onsfsstﬂe prezvlowaﬁap 735 PRI O YRk

t hee@ouiowd 1 yaliefil ahﬁmwwrepfmmwtm réerehbetide ion
was, t hen al | owed ostasg? f or hour (§te 4. To
the”hqfﬁ“e%déa“s%?ﬁ G R 3 ¢ 5 added 3.3

m @lﬁ&aﬂﬁﬁ@@%wﬂz&mmmﬁmmmwrsm uat on,

and after, entle % p}e m xture was allowed to

st P = P& ol 4fours. Step 5. The

pal | adi Lmd@gm@/ mélﬁlm1@¢lm1/c&btﬁéﬁedompo$heion was
previ ous step.was,_wash cont,lcnuousl

IS EA R B T BIE M CRYEFF AR (PR LAARGY2 o of
watmert 28 4 Bum vasdit ange, The amsdrecint corresponding to the

paIIadlq: bﬂ%%%ff%ggo §§|5fo?h¥ﬁ%agﬁ%§g,a£nd then dried

appr oxi mat € ours
palaltadlwﬁcg&lodd Glaﬁfdu&fs conposn tion was 15 inpregnated

" U0, ANGUS, 20U 0 SONALIILZ O OBl azoku
wat er abEmEFpereerétmﬁcﬁwmp&watzwmiE*mmph$|bdwaatrepeated
]Jixgéégt fggnﬁ§ﬁng an aqueous solution further containing
0.50 g of CaCl;, in an amount of twice the amount of water
absorption of the carrier in Step 2.
Comparative Example 6 Preparation of catalyst L
The procedure of Comparative Example 1 was repeated,
except for using an aqueous solution further containing
0.91 g of MgCl,'6H;0, in an amount of twice the amount of
water absorption of the carrier in Step 2.
Example 7 Preparation of catalyst M
The procedure of Example 1 was repeated, except for
using an aqueous solution further containing 0.50 g of
CaCl,, in an amount of twice the amount of water
absorption of the carrier in Step 2.
Example 8 ‘Preparation of catalyst N
The procedure of Example 1 was repeated, except for
using an aqueous solution further containing 0.91 g of

MgCl,+6H,0, in an amount of twice the amount of water
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Conparative Exanple 5 Preparation of catalyst K 20 The
procedure of Conparative Exanple 1 was repeated,

wez@sproshor using an aqueous sol ution further PCT/JP2007/065874

containing 0.50 g of Cadl 2, in an anmpunt of tw ce the

anmount of water absorption of 4he carrier in Step 2.

Cbnparative Exanpl e 6 Preparation of catalyst L 25 The
O&%g & 0dn @f’p@‘ié‘téé@r%@“ﬂeséeﬁ\ﬂé repeat ed,

except

usi ng an aqueous_sol utjon further
corﬁ@m@% 90. @He@a%)@t%@’@ of 6rpER YAt al anount of

twce thﬁh@- ée@UreW@ieEx Dép2|@@sofep§§téarrbﬁt the

P t f
or GRGULREL BT ERERp| €10 (e FEpRaT o, SEXRERE. POPD fsPRg oo

an mgueous sol ution further contalnlng 0.50 g of

Cad 2, ip_an anpu [ twce the upt _of - :

absorpti%%e%f ?ﬁen@%€ Fe?on ln&”? Ex%ﬁp?gﬁgsgtungStlc
'F%amidallmnamfamQMHtysquﬁwaseﬂhetprbb@d@meuoi efanprer

1 d,
N e S e e

of p&ib@dx%@/ngﬁgbaéiumﬂ@@mpvwnééesrezgs9?Omposltlon

PCH%Q@QQQJAO@gSg@e -428 absorption of the carrier in
9 Preparation

St
prggedur% %pn@y%nprgeZpQA%agéﬁ@Zgggd/Ba¥lpﬂ25191cotungstlc

fol howipgapteps wemposatibrdobusihetivernsseppo4lands

ai ni n

:ffg%%gﬁgﬁggéig gé%ﬁ?g?%ggﬂcgn %ﬁtOX%ES%QPg;t to the

amount ofteptBf3. amserpalbadlmmégbmddbdrbym/silicotungstic

i mpre tion.into d / bar
ConBERar R b, CobRSs PRI LA OHRORE PRLEHER or2 g dried
St ept Oa@praﬁm@aénganMCgoﬁcdﬁ b@rmm&f& I i cot ungstl c
aC|$/carr|er co osi 2 Vvgtalned in_ st

t

0-1
contPREBEAT Y el REBP FEARC L Ape REP caEaL YRE, e

The pal | Bdeuptgokdhbar binCeinpaceatimgstxkempld 2 was repeated,

/ bt ai 0.
o BAE P o OTRIRb. OB ALk LR S Botasen svep
ExaﬂpﬁeSVePréparatlon of catalyst P

Step P-1. The palladium/gold/barium/carrier
composition obtained in step 4 was immersed for 1 hour in
a 0.45 mass% acetic acid agueous solution in an amount
corresponding to three times the amount of water
absorption.

Step P-2. The palladium/gold/barium/carrier
composition obtained in step P-1 was continuously washed
with water for one night.

Step P-3. The palladium/gold/barium/carrier

composition obtained in step P-2 was dried at

approximately 110°C for 4 hours.
[Catalyst evaluation]
Measurement of metal loading weight

A 3 g loaded catalyst sample was pulverized and
pressed into a disc with an inner diameter of 3 cm. The
metal weight of the disc was measured using a PW2404

fluorescent X-ray analysis device by Philips.



The procedure of Conparative Exanple 2 was repeated,
but the follow ng steps were carried out between step

wd 200202900 step S. Step P-1. The PCT/JP2007/065874
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pal | adi um gol d/ bariunfcarrier conposition obtained in
step 4 was i mMmersed for 1 hour 29 -a 0.45 nmass% acetic
aci d agueous solution in an anpbunt corresponding to

thr@,lee_i,ih §qeltnhce %ﬁ?ﬂ r{lta ofs uwater, 25.apsorption. Step

adi /barium carrier conposition
obt ai ned Tisw@G Ms\m@dcm iCRUBEIse \eeksieedPt W fising an

wat fsof16r b%ﬁ%h@du%t Ri¥eSP A3, The

pal |_adi um goI d/ bari un carrl er 30 _conposition qbtained

n dRef il s latiicd agt 1 vaiyr SriatardiPrL IGE Y &t 4
hours [ Gertradyy st 1emaneats @ d&%w eyl eft et 75 cc of

| oadi.n [ ht A | oade taI st sanpl.e vva

Ul RSB 3o dess g et SR (sus316
di aggt dnmrefr diametEre 2Petmd, \El@ﬂrgjﬁq :0f4 8td‘|amdl SC Rexsction was
measur ed usi n% a PW404 f | uorescent X—ray

oy FOBR TR THEE Ay et Saa PPt T oy [ aiiaTqa reaction

29 peasuireTeiit OQf6 vetd, swd adehargaclilia Mas of gas with a

measured b pul se R6015 by

TS L P S g PLLONOBRR AT,  FEO

evaldratsi/@n ]I/eSst6/A65 3Mfitder7 dinaltd)ngt3 ecf lafw tteete of 20 nL/h.
catal yst e |

o o Sl B tne SRR TR e W B pd out by
mm tlh@nétdilmﬂmlgnmethmbctl on was conduct ed with a

reaqti gy fepperature of 150C, a reaction pressure of

0.6 I\/PaG, and with circul atlon of gas with a 10 gas
conposi t iUsingF theHalbeplie HeAdigatdon curve method, 50 ml

47. 36 eyfﬁ.u@/ 206 3ht4 Gl 3 aHd e dAat enfurdd was
nL/ h, SIS of the reactor exit gas vvas carried

out ik < Roticolg Indtingds £2 PER Ehehimatograph

abs @lout amlysursaun@éxc whee Amtikadnd@onditaforef f | ux

9as @S 13 r%@% grra]l%ht heShtl%Fa zuaré%l“lsntchromatography gas
sampler (MGS-4: 1 ml metering tube)-equipped gas

chromatograph (GC-14 (B) by Shimadzu Corp.)
Column: MS-5A IS 60/80 mesh (3 mm® x 3 m)
Carrier gas: helium (flow rate: 20 ml/min)
Temperature conditions: Detector temperature and
vaporizing chamber temperature: 110°C, column temperature:
70°C, fixed.
Detector: TCD (He pressure: 70 kPaG, Current: 100 m (A))
2. Acetic acid

Using the internal standard method, 1 ml of 1,4-
dioxane was added as an internal standard to 10 ml of

reaction solution to prepare a solution for analysis, and

0.2 pl thereof was injected and analyzed under the
following conditions.

Gas chromatograph: GC-14B by Shimadzu Corp.

Column: Thermon 3000 packed column (length: 3 m, inner

diameter: 0.3 mm)



directed into the 1 m gas sanpler of a gas
chromat ograph for analysis under the follow ng

wa@oeovdiordseons. Gas chromat ogr aph: Shi nadzu gas PCT/JP2007/065874
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chromat ography gas 20 sanpler (MSS-4: 1 m nmetering

t ube) - equi pped gas chromatograplt GC-14 (B) by

Shi madzu Corp.) Colum: MS-5A IS 60/80 nesh (3 mm(D x

3 r.rier__gas;..heli (fd-ow rate:. -/ mi.n

Te%ear arure g@%ﬁdytlitgﬁgfé%tflelgtworr téen'péz(r%)atmu:L é“lar?d 25
vap8eipieng tehranvon didmoaisat BegectOCteagganmature and
tenperature: 70C .fixed. Detector.: (He pressure: )
70 RPRE K e AT AR5 TR 2 oo o driTe o P8 R g SLRETature
i nt eoral mai ABdanddMebH0d, minttesf f1od- sBArdi 6XaBBaWRS ]S,
added as an jnternal standard to 10 ml of reaction ,

sol dficaRasehitepddd°a sbeuerbherortanakpapsragngegsterating

t hereaf S qiRjRect ed yzed r e:nf i 0g
condrtrors WGETE G A PR AR e b o L

Cor pet8stosl:umiD Thier poas8006: pACkkBatel ai plresguke:3100

m hpaen dianmeter: 0.3 mm) WO 2008/ 029597

PCT/JP2007/065874 - 30 Carrier gas: Nitrogen (flow

rat & Yol @iaPtatPenperature conditions: Detector

t elﬁ'pef at wsqn@ng;heva@l@geg@iang_s%{&@m% ?x@m%fcﬁ_t ur tQ_:; o1ff8Qf;propyl
col unm .t enper at ur e; mai.nt ai ne r m putes fro

st aPCEGEEandiAFsiAgdes! afc Pé’a&é]&:et‘f&a%sﬁ%at“ﬁjérégfﬁoer(" &

t enpeknattiioer elodvatiiong to arepefrel @C/sBintG iaid fd dirdlysis, and
150C for .10 m nutes. Detector: FID (H2 pressure: 40

kPa&: 3ait phessefewasodniesie ndviemal vesst atdlerp the

Usi {f@tlllb@iin@t e{jorma@ﬂits_to@@dard et |h0di 1dg gft n-gr 0|0y:c

acetate was added as an _jnternal_  standar 06 go

r eaBEPo LG 'O&’Falpg“prGgﬁgheﬁoé( SEHEEY <A Banal ysi s,
andCoQuainl: tmoemesf ca@d. lilrjrectoed vamd (@ralgtzed AMder iher

fol |l Qwi n% condi tions. 15 _Gas chromatograph: GC 9A by

Shi AEdPGE3rp L -Gal Gn: FrémwAR ICkRaSSHr P -coliiin

(| ecgirhi e30 g :i MARFogen (flow rate: 30 ml/min)
Temperature conditions: Detector temperature and
vaporizing chamber temperature: 200°C, column temperature:
45°C maintained for 2 minutes from start of analysis,
increased to 130°C thereafter at a temperature-elevating
rate of 4°C/min, held at 130°C for 15 minutes, increased
to 200°C thereafter at a temperature-elevating rate of

25°C/min, and held at 200°C for 10 minutes.
Detector: FID (Hp pressure: 60 kPaG, air pressure: 100
kPaG)

Sampling was performed at 4 hours after start of the
reaction and the initial activity of the catalyst was

measured. The evaluation results are shown in Table 1.



di aneter:

0.25 mm filmthickness:

Ni trogen (flow rate:

wa@ o0vdioRgsons:
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chanber tenperature:
mai ntai ned for 2 mnutes from-sBart of anal ysis,

increased to 130C thereafter
t enper ature-el evating

30 m /min)

Tenp

at a

rate of 4 Ain,

erature

0.5 m Carrier gas:

Det ector tenperature and 20 vaporP@i/nRR007/065874

200C, colum tenperature: 45C

held at 130C

for [~ mnut\_c |nr~r aseu to ')OOCth ragffar at—a
tenpdrature-4l evating rate O% SO ki n, vand helld avinyl
200C |fqr o 10 1) Bramese Q‘%iié) tor l@ (H2 plaesisarlee 60 acetate
kPaG,(| air pre§§{9?é3.x-100*1 ’é@1v§@£@dsl g IES VY f qraveactivity
at 4 |hours aflfter stant of the eeactign géﬁdc"’tthé) (%)
initila tar;ﬁsltwmémpieth? cafalysf was 30 ne 4ured The 92
eval yati an rdgsul tis are own in“IOabIe 1.
2008/|C29594 tRCT=23P20 () 7 QQS 74 31 Tableyls Sol ytion g,
Vinyl_ Vidyl [ExafplelStep natio acet atle acetate
Cat al|\tstaXusty. Bempor dep_Jimiss agtg vity selegdivitly *1gg
equi\nlpﬁrc\ ﬂ%ﬁnivct Exa 1-Ie A1 1-%2 3 0 784 92
Cat al|\eta ¥4l ™8 2 [10%2 3.0 948 91 |Catabyst Cdnp. @1
Ex. 1-2-—21 310546299 Catglyst Comp—tDEx—2 2 3136
820 sfat?;‘{sél y%%am&%rrpnezl- >2 330 955(92 ©3 Catlal ysto2
Exa =S = 35 nﬁﬂ §2—F 4 Catat-ystExampte—1+=—2—3-0
t
905 Sf %chm% st Eﬂcaﬁple H%0->2(3.0 §84 92 92
Cat al :
ﬁEaG Exalé‘ple 152 3.0 905 91
Catijyst Exazple 1252 3.0 734 92
Catalyst Comp.
I Bx. 3 12 1.0 715 91
Catalyst Comp.
K — 231 3.0 842 91
Catalyst Comp.
L Ex. 6 2-1 3.0 806 91
Catiiyst Exa?ple 1252 3.0 906 90
Cati§YSt Exagple 132 3.0 868 92
Catiiyst Exagple 1250 3.0 964 91
*1: Step 1: Impregnation of catalyst with alkali solution
Step 2: Impregnation of catalyst by contact with solution A

*

2:(alkali solution + solution A)/carrier absorption

Initial catalytic activity evaluation test B
After diluting 5 cc of the catalyst with 20 cc of a

silica carrier loading 40 g/L of potassium acetate, it

was packed into a reaction tube.

with a reaction temperature of 150°C,
of 0.6 MPagG,
composition of CyH4/0,/H,0/HOAC/N,
at a flow rate of 45 nL/h.

(mol%)

Reaction was conducted

a reaction pressure

and with a flowing gas with a gas

60/4/1.3/17/17.7

The reactor exit gas was analyzed by the same

procedure as for the initial reaction activity evaluation

A.

catalyst are shown in Table 2.

The initial activity evaluation results for the
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| Ex. 3 1-->2 1.0 715 91 Catalyst Conp. 2->1 3.0 842

91 K Ex. 5 Catalyst Conp. 2->1 3.0 806 91 L Ex. 6
w@2108/0y5sb7 Exanple M7 1->2 3.0 906 90 Cat al yspCEIR2owl/@5874

1->2 3.0 868 92 N 8 Catal yst Exanple 1-*2 3.0 964 91

09 *1: Step 1:
solution Step 2:

| mpregnati on ef 3eatal yst with al kali
| npregnati on of catal yst by contact

with solution A *2:(alkali I[agie!%n+solut|on
A/carrier a rnflnnRInlfla cat tic activity

eval Jation tes ffer dil ut ¥ tJSc’r’cc of vheyicat ql ystinyl
wi th (20, cc of iﬁg Ti co%};g’rar rief *Gadi g 46eigdte of| acetate
pot adst U acet ate. " i S Q@ﬁl@gﬁeﬁg@t) ) aagtédtty on) selectivity
t ube.| Reacti an was ccnduct ¢d 10+ th a (9éhcedton) (%)

t enpeiAtiN Bt QT ExbRP e |a_ T €agt| on pressyre  oi_ 0. 6 [MPaG,
and Mithaa fllowi ng gas!wéth a gad conposi {9%n of 93
C2HA/ |@2 £ &k HAAGMDR: F g6I_O/ 4/ 1. 3/317(/ 17. 7 (”5% 9% at| a 93
flow|rate of [45 AL/ h. feactOr exitl gas_was

anal y|XetdahysttlheCogmne rocedyregas flor thg initlial o5
reactlionvJact ilvifxy @vrluggl)anA fﬁs idnitial actilvity
eval ugti*8n F@surt S2bb? lthe catalyst are shown in

Tabl e 2. WO 2008/ 029597 PCT/JP2007/065874 - 32 Table

2 Solu ep.r.ati t al yst
Con‘g.n gr C(aﬁés}él\{&c% gtté‘v gg’t gtvgtlupé? chqs | \Eﬁal ent s)

activi tyAf&le&‘CUll\lIUIty.ng* 45 gidodatthe (@taCatsal yeitth 60 cc of a

Exagah§c£'%%r%i%r7Q%a%ingA4% g/L of potassium acetate, it

was packed into a reaction tube in the same manner as the

one used for evaluation test A.

with a reaction temperature of 150°C,
of 0.4 MPagG,

(mol

)

Reaction was conducted

47.3/6.1/5.

a reaction pressure
and with a flowing gas with a gas

composition of CyH4/02/H0/HOAC/N,
at a flow rate of 75 nL/h.

6/26.3/14.7

The reactor exit gas was analyzed by the same

procedure as for the initial reaction activity evaluation

A.

The results of evaluating the initial activity of the
(the value at 4 hours after start of the

catalyst

reaction)

are shown in Table 3.
Table 3

Catalyst

Ex

ample

Comp. Ex.

Vinyl acetate
activity
(g/L-cat-h)

Vinyl acetate

activity

(%)

Catalys

t E

Example 3

957

91

Catalys

t P

Comp.

Ex. 7

861

93

Test of catalytic activity reduction after prolonged

reaction

After diluting 15 cc of the catalyst with 60 cc of a
silica carrier supporting 40 g/L of potassium acetate, it
was packed into a reaction tube in the same manner as the

one used for evaluation test A. Reaction was conducted

with a reaction temperature of 150°C,
of 0.4 MPagG,

a reaction pressure

and with a flowing gas with a gas
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*1,*2: Sane as Table 1
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diluting 15 cc of the catalyst with 60 cc of a
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2008 Gok5T ROt A0 B ra T 5yt SBEE (P pregare o

C2HARGZIMEG oA foldpwirg DI BERE 3/ 14. 7

(ol %9

at a flowiate ofs Grilildy (e Latalode FerfdmiEsorption:

at appro
A

containing 1.97 g of Na;SiOs3- 9H0,

xi mately 700 hours after start of the ,
g) was 1mpregnated with an aqueous solution

in an amount

corresponding to the amount of water absorption of the

carrier

(1 equivalent).

The vessel containing the

carrier and aqueous solution was gently shaken for

thorough impregnation of the solution.

Step 2.

The carrier obtained in step 1 was then

immersed in an aqueous solution containing 1.5 g of a 56

mass% NapPdCl, aqueous solution,
1.5 g of 17 mass% HAuCly,

of water absorption of the carrier,

to stand for 20 hours.

Step 3.

1.9 g of BaCl,r2H,0 and

in an amount of twice the amount

and was then allowed

To the aqueous solution of step 2 there was

added 3.3 ml of a 52 mass% hydrazine hydrate aqueous

solution, and after gentle mixing, the mixture was

allowed to stand at room temperature for 4 hours.

Step 4. The palladium/gold/carrier composition was

continuously washed with water until complete elimination

of chloride ion in the washing water.

The washed

palladium/gold/carrier composition was dried at
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reaction is shown in Table 4. 5 Table 4 Reaction Vinyl
acetate Catalyst Exanple tine Activity Selectivity

Cat al yst B ExanptBIR2069065874
450 94 Catalyst D Conp. Ex. 2 715 413 93 Exanple 10
Preparation of catalyst Q (al kal34 sol ution + solution

A at 3.0 equival ents) A si I i ca spherical carrier
(sphere di anet ecific surface area: 155

ne/ @PW%@@@( o ek fersé g@}}lg,S-Hsv-l by Shanghai

Kai gen) waspused The @faan@rda@/gcbﬂtcadqe&trm tdnposition was
fol l,om n roc dure. A carrier (23 anmpunt

of WPERUBEa DR 2% SRl BT ot She {4, 0 of
aquwtaaso]umt iagre tEE egontraian rgnolir®y ap rofe aRB1iC8y A2 G he

in u . ng 4,0

abs%?np?ﬁrﬁ%n%tgf V&ﬁc regag%gﬁJ (tln e%%%va ent rlqilxl{\ge%/%!sste en dried
contaal rnil9gCt ier éahbues.and aqueous soI uti on was

gen sha en f g r 0

2o SR A Vg Erego 1 B BRI B Ual gy R (21kals
was stdwrthnnﬁ?rssvédl‘umram ajuebUs explintalemtcont ai ni ng

1.5 f 1.

of Bgcgz ﬁ'ng% an gﬁz ﬂg@%&gﬁ%@gﬁé%d e%{cgept for
ano di refgnakies tqfeaarrmeow sl Qb SBTpa okl et 3th%7 g of
car rNa%élO?nSﬁ-If\@ﬁs 1trhea!?1 Anlnrd o 2P 1P stand f1f Zdunt of

hours.” Ste To the a%ueous sol ution of step 2 there

vas WekGTedPSOFRHLAR Of eI IR aAt SRy drat e

aqueRitpa re@littd Qﬁgarrgjlde  t errgRMdEe dH W MGatddiByst S (alkali
m xt ur.e V\.as al | to st ngid% roomt.e erat re for

4 hESHSE188 & &9 lﬁﬁ’b Hha G5! da/ §rerdrying 'step
conm@sjwteams\m 1ccaﬁd nmmtslzw washed with water until
Conpleteﬂ%e réglé%r :E%P r'%?d‘% Q: ha §h|QQ:between
wat er. The Sh 14U da d/carti er- rrp05| t| on

was Sd:le!pecl atanW)SZWB/ZJZQB’Qﬂ EGT/IR2 GG (ﬂﬂmd -t@4stand at
app&Q%hﬂﬁkﬁk%r%%%;J(ybf1JV§”Hburs for drying of the carrier

to 0.9 times the amount of water absorption.
Initial catalytic activity evaluation test D
The initial activity of the catalyst was evaluated 4

hours after start of the reaction by the same procedure

as the initial catalytic activity evaluation A. The
results are shown in Table 5.
Example 10 and Comparative Example 8, which had

show that low alkali

solution volumes lower the activity.

different alkali solution volumes,
When Example 2 and
Comparative Example 9 are compared, it is seen that the
activity is lowered by reducing the solution volume by

the drying step after loading of the alkali solution.

Table 5
Example Reaction ActiJQEHYl qestars
. y ..
Catalyst Comp. Ex. time (STY) Selectivity

h g/L-cat-h %
Catalyst Q Example 10 4 947 91
Catalyst R Comp. Ex. 8 4 888 91
Catalyst B Example 2 4 948 91
Catalyst S Comp. Ex. 9 4 832 90




Step 5. The pal |l adiunfgold/carrier conmposition was

i npregnated with an aqueous solution containing 2 g of
WwW@ea0asnisam acetate, in an anmount correspondi ngPCDIRA0€7/E5874

anmount of water absorption of the carrier, and then

dried at 110C for 4 hours. Cenparative Exanple 8

Preparation of catalyst R (alkali solution + solution

A at 2.9 equival ents) The procedure of Exanple 10 was

repeated, except for 10 inpregnation of an aqueous

sol ut i on IoomsairaeAg APpIZ cgbsflitha2Si 8. 9H20, in an

amount ofpp{d. gnt&ﬂeﬁ%siotnh%sa%léiﬁhtst‘ifla \ﬂ%(%rse%kﬂﬁo'b@da(ﬂb@flt can

the carrier, In nparative

Pr e PAPYEFEN aoFa@éltlé(ISQisthS @&h@éﬂyi %&Hﬂ%@m%%@bmlth
A abx3c01eaki Valients, adtyivig ster baikeivieanstep 1
and step 2) The procedure of Exanple 2 was repeated,
but between Step 1. and Step 2. the m xture was
allowed to stand at roomtenperature for 4.5 hours
for drying of the carrier to 0.9 tines the anount of
wat er absorption. 20 Initial catalytic activity

eval uation test D The initial activity of the catalyst
was evaluated 4 hours after start of the reaction by
the sane procedure as the initial catalytic activity
eval uation A. The results are shown in Table 5. 25
Exanpl e 10 and Conparative Exanple 8, which had
different al kali solution volunmes, show that |ow

al kali solution volumes |ower the activity. Wen
Exanple 2 and Conparative Exanple 9 are conpared, it
is seen that the activity is |lowered by reducing the
sol ution volunme by 30 the drying step after |oading of
the alkali solution. Table 5 Reaction Vinyl acetate
Catal yst Exanple tine Activity Selectivity Conp. EX.
(STY) h g/L-cath % Catalyst Q Exanple 10 4 947 91
Catalyst R Conp. Ex. 8 4 888 91 Catalyst B Exanple 2
4 948 91 Catalyst S Conmp. Ex. 9 4 832 90
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Applicability The invention is industrially useful

whewanssit can provide a catal yst for al kenyPCHIEDeN/@5874
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production with 5 excellent initial activity and
selectivity. WO 2008/ 029597 PETB88P2007/ 065874 - 36
CLAIMS 1. A process for production of a catalyst for

al kenyl acetate production, Ly he cat al yst

consists of at least (a) a c +ef, (b) palladi um or

pl ati numl.(c) ASpaoGeespidt plredmrtiandofdp satadewsitc for

ac'Ql%@h&l %Egtaﬁgo ?%auggggﬁls ﬂgrelth@ %%%%l%%tzc%§s1sts

I npregna a carrrer wt sol ution .
st epfoRtf &etaﬁér (PipPe§RELIAG t HE) cRPALledimp OdnPdatinum, (c)

10 wi BhodpsahukieReAtCaRARYN i(8l) Ngnakckeast s2icorERAW)d the
cont ai ni ng pal | adi um or plat|nun1and a conpound

conPéPﬁFﬁ@ &°BPSBp 18 el enent, 3. a step of reduction

treat manktapdof. idpsteRah nhoadioag rar rasatinc aacisd iealit

on th arrier, 15 and the process being

chaF&iF%FP?ed inthat in the first step, the carrier

is anaegma@edfwﬁuhtaerahM@hbgaakdhbomhehamkagax fgsscontact

ter t r r t
ng%%ghg aﬁo of mate% absog Floﬁ%% theQQHl%?ﬁg%
af t epnwhiloh nign ptaﬂéasie@mn @rsipéptlltnulms e Ba CIOBP 2 t h
solgghgg ﬁi%% goquﬁ cgﬁa%& hegkecursor and in that
[ anount of t

tota he alkali sélution and solution A
|s 3a pRSEepf Oft redastion] triepEgeaid am6! great er t han

10. Q. ti geept be Q%@@thognm@k%ﬁlﬁb%@ﬁ&ﬁ|§¥lﬂﬁbﬂ'ﬂhe carrier,

carrier. 2. The process for production aof a cata
f or angs tarek@mceééeﬂo&ﬂ@gprc&&aéﬁt&ﬁl&@éorlaa o 1 éatf\ﬁ first

1, whepe (t‘él;ée c@&ltrlalegstlscQﬂ@r@@&a@fedamlteﬁ%m (aa)kaal solution
car a ium tin G

eleﬁéﬁﬂng(a)mﬁﬁs eﬁF@a% Fptggpt%aﬁd 6@? %ﬁ“&ﬁlq¥eater
ear thametlal0 eélierwenthe Bheuntoods s/atheim gbcarnddtaer icded:he

in t%%&l%%|Utl % w%ﬁk ur%h%%ed%%%gﬁ%ﬁ%t% quQ%p%mntacted

contalnlng 't Re
with solution A to form a catalyst precursor, and in that

the total amount of the alkali solution and solution A is
a mass of at least 1.1 times and no greater than 10.0
times the amount of water absorption of the carrier.

2. The process for production of a catalyst for
alkenyl acetate production according to claim 1, where
the catalyst consists of at least (a) a carrier, (b)
palladium or platinum, (c) a Group 11l element, (d) an
acetic acid salt and (e) an alkaline earth metal element,
the process being characterized in that solution A
further dissolves a compound containing the (e) alkaline
earth metal element.

3. The process for production of a catalyst for
alkenyl acetate production according to claim 1, wherein
the (b) palladium or platinum is palladium.

4. The process for production of a catalyst for
alkenyl acetate production according to claim 1, wherein

the (c) Group 11 element is gold or copper.
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earth netal elenent. 3. The process for production of
a catalyst for alkenyl acetate production according

wo 000slo2¢sp1 1, wherein the (b) palladi umor pl aPcTpRodB065874

pal |l adium 35 4. The process for production of a

catal yst for al kenyl acet at e-pBdducti on according to
claiml1l, wherein the (c) Goup 11 elenent is gold or
copper. 2008/.0 P P 4 e
process ggr p%% g?%%%sgfyg{éﬂ%yu%@i%% of, al’k Catlély-g% for
aceedkenylodgettiate produditignt @C@ioandmnzr t\nhe?rl@um 2/h@herein
(ﬂtwkw”@ﬁa%ﬂw%@m%@%m'ﬁﬁ%é%§%@%ﬁ&M%efmm
anmong barium strontium nagnesium and cal ci um

pr 08898 I §R rEEduStreR téima| Kegyie Sddd anes Cal}sqw

| ower ol &f,i nsa @rHaenr safd rageldduAGich &% %tla{etriy]g acetates
material s, the process bein cha cterl zed sin

cat #5Y5E §O8GEC&d Sy 18 1 o %132 Ptarting
7. Aapkeedess fftll’leplpﬁt@ld:@tslsmbed_fngvidh)élra&ﬁﬁrﬁlz&d.ls:ly‘lglsjl@ a

mt Eriay = HEURR0 B B e e 2 b g -

cat aI yst 7.pr o@uw@ceyssa fprm(pmuaxtcmmlorfg wimydll @gathte using
é/‘i%%%s ﬁ%og‘ﬂ%t LRl aldiy Acehalg Yy Mhterials,

propy Sxygel

acetic acl as starting
mat &hiealog o CeEs tled nar @@@wd@@mgeeﬂwéwawémgz@d qptalyst

gls;?%]o@u%%fdalb\ﬁﬁta RrRdeced REA AL ES ARG ding to
8. A process for production of allyl acetate using

propylene, oxygen and acetic acid as starting materials,
the process being characterized by using a catalyst

produced by a process according to claim 1.



