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WD 2004/ 078696 PCT/JP2004/ 002214 - 1 DESCRI PTI ON
PRODUCTI ON PROCESSES OF LOWAER ALI PHATI C CARBOXYLI C
WOGChI/0AkddENYL ESTERS AND 5 ALKENYL ALCOHCL PCT/JP2004/002214
Cross-Reference to Rel ated Application This
application is an application-filed under 35 10
U S C 111(a) claimng benefit pursuant to 35 U S.C
119(e) (1) of the filing date of the Provisiona
Application 60/453,951 fil'&FPFRFERAB, 2003, pursuant
to 35 U S.C 111(b). Technical Field 15 The present .
invention relates to processes for producing a | ower
al i phatic carboxylic acid al kenyl and an al kenyl

ZIP%%@S?;' o ety ok QBB SRR he murrs sores mo

I On~ processes. Mre specifically, the present
invention 20 relates to a process for producing a
| ower aliphatic carboxylic acid al kenyl froma | ower
olefin, a lower _aliphatic carbox lic iCId and oxygen;

a | over GFPPPZREECTRAGP NI RRLIALS tHPRai ned by
the pr odm@.tg Oflpp DI ©&EH6D ﬁspamc:@plsli@atp@mdﬂtle@ ander 35

L %2??@? SaFRRL Ty ot i% RERSTANE BESRE ' 978 c.
aIk@hy9(aDCDhobfobhalﬁeﬁln@ydahésobrbdecPromlﬁxoneés
BackarpLod. Ak LB Lhe BEPHELLEBEOREDS OB0fs] WEEsuant to
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th ﬁ@@u@@h agli yawa,s ab@pmwc%a@%ﬁwﬁ& £61POAERENY]1 and
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200§£QZ§QSQSPCT&gE§OQ§é99§§&§11§, the present invention

relates to a process for producing a lower aliphatic
carboxylic acid alkenyl from a lower olefin, a lower
aliphatic carboxylic acid and oxygen; a lower aliphatic
carboxylic acid alkenyl obtained by the production
process; a process for producing an alkenyl alcohol by
hydrolyzing the above-~described lower aliphatic
carboxylic acid alkenyl; and an alkenyl alcohol obtained
by this production process.

Background Art

In the production process of a lower aliphatic
carboxylic acid alkenyl, where a lower aliphatic
carboxylic acid alkenyl is obtained by a gas phase
reaction starting from a lower olefin, a lower aliphatic
carboxylic acid and oxygen, a catalyst comprising a
support having supported thereon palladium as the main
catalyst component and an alkali metal and/or alkaline
earth metal compound as a co-catalyst is widely used.

For example, Japanese Unexamined Patent Publication No.
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2-91045 (JP-A-2-91045) discloses a process for
producing allyl acetate by using a catal yst

wWOoQosidng a support havi ng supported ther eoRCT/JP2004/002214

pal | adi um potassi um acetate/copper. 5 In the

production of allyl acetate by Zistng this catalyst

system a phenonenon wherein a conpound containing

al kal i . net al _and/ or a¢%ali£§ eﬁrth netal conpound or
S
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esor pe ro t he cat a ST. SO, n a nese

Unoani Fub Bhkent aBRpapERELe) oRohGt " chi830G280 & new
(JPedmpdu2387h8reiRBf ppm péfepoedssouasaaet dbweirsaliphatic
add ) S [ i al eitic_aej t g .
i nedsp8ik Thcorarl, PRuBLAn, T R CthEsEbied atifpatic
pal cadbany pbcassidnrappeund éatmpyet reFiedy¥ despnbgdesrom

haveng $§££§%§te§ﬁ§ﬁttﬁéoalkﬂﬁi 3ompbABHRPENt pPEsent in the
preventing the catalyst fromreducing in activity due

to FRB#MKBtout of an alkali nmetal and/or alkaline
earth netal ehappupgospabti eukacbyipgt anssuproblem, in JP-A-

2-91045, at the production of allyl acetate in the
presence of a catalyst comprising palladium/potassium
acetate/copper, a potassium acetate is added to the
supply gas and mixed into the system so as to compensate
for the amount of potassium acetate desorbed from the
catalyst. Also, in Japanese Unexamined Patent
Publication No. 61-238759 (JP-A-61-238759), 20 ppm of
potassium acetate is added to the starting material
acetic acid at the time of producing allyl acetate in the
presence of a palladium/potassium acetate catalyst.
These techniques have a certain effect from the
standpoint of preventing the catalyst from reducing in
activity due to flowing out of an alkali metal and/or
alkaline earth metal compound, particularly potassium
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WD 2004/ 078696 PCT/JP2004/002214 3 acetate at the
production of allyl acetate. However, as described in

wohewsi®7g@b ent publications, a highly efficienPCatp2004/002214

industrially stable production can sonetines not
continue over a long tinme only dy-5 controlling the
anount of potassiun1acetate added to the starting
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Onget ~pert o er obj ect
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efff§b@mhgy09£oéysmnghéncaéékfgyllélgabekapyy deposited,
hydr ol yzi ng | ower aliphatic carboxgllc acid a keny

proaheaalag Fhe EBBTBLIARSERPBeA 2BCHPREERY. the §lo

resgbtiotahsbensiveri Dyesbhg8imessdi of athat ntot besey out the
nvent ors have,f hat not

o e bTugh e EERELY Py R raBa R E 108 AR, ERRbs Dok

out, tobDihelstareiof mtrentabnand conpensating the 30

conponent (s, byt 82050V REaBLEO! LhD8nLhBOULT LB"s0y sae &

al ka onen ned e ca
addpngceshecepﬁpbaenf(syabhyapradbgmngc@nb@W§ﬁtahgph@tlc

Lheca9HB§ 9%@ 59% a&ikghgx #0dn! hignet areatakysy 698r a

mal nt al ned | e operation can be perftorned
ovetORISE P@ﬁ@oﬁlﬁé tIRe-present invention has been

acconpl i shgdher object of the present invention is to
provide a process capable of efficiently producing an
alkenyl alcohol by hydrolyzing a lower aliphatic
carboxyliciacid alkenyl produced by the above-described
process.

As a result of intensive investigations to attain
these objects, the present inventors have found that not
only by adding an alkali component(s), which flows out,
to the starting material and compensating the
component(s), but also by controlling the outflow of an
alkali component(s) contained in the catalyst and adding
the component(s) in an amount compensating for the
outflow, the activity and life of a catalyst can be
maintained and a stable operation can be performed over a
long time. The present invention has been accomplished
based on this finding.

Specifically, the present invention (I) is a process
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based on this finding. Specifically, the present
invention (1) is a process WO 2004/ 078696

wWOCTi4P&064/ 002214 - 4 for produci ng a | ower PCT/JP2004/002214

al i phatic carboxylic acid al kenyl, conprising
reacting a lower olefin, a |owe* aliphatic carboxylic

.acid and oxygen in a gas phase in the presence of a
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(1) CORESTR o 15 bl aby BuebaL RbA bR, SELRILOR PAFED Toprhe (D)
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met al detect d/ mass. k | kal i t I

earth® %%?%Pn n°?h aléf %e a?%étog%a%tegéesglggg%§§ts' and
The(@resepalladenm»owhere;nusha behEtowl rphavi ef (a) the
car box¥by gdaﬁbﬂtQL5§H¥'aﬂkgﬁyCﬁthy SHSGBEOQHEEEQHe darth
proces resent I nvention resent

i nveetabp tébresestadpbpcéssmida (bbodm5|ﬁgomnla0kbﬁilto

al c Q; onpr|S|ng hydrol yzing the |ower aliphatic

car bo%yF{ B+ aci d al kenyl of the present invention (I1I)

i Inkt he pmﬁﬁﬂm fatairo a@i)dicat al yst to 20 obtain an

al kenyl al coh o incl enyl I
produced by tﬁ?% @fﬂ) ong]prig%:essanqﬁéf 4 a]_]?;&fﬂ{‘é’ earth
i nvention havme@ﬁdeﬁtemﬁ&ddmaﬁsoh&g cmﬁnnlk&%g miegal or

exanpl e, {he O oMaC IR o] Un ARE 05688 Qharalyst

producing a | ower a ic acid
al kenyl , conpracked} realcdd ng a | owner oI efin, a |ower (1)
aliphati

b i d
in the p%3§2%5§é§9£0183?8F€§P Zgﬁng§|ﬁgigwggusgﬁPgath
havtagbsuppact edittheikenya pabdbgstl bgnpbreptroduction

process of the present invention (I).

The present invention (III) is a process for
producing an alkenyl alcohol, comprising hydrolyzing the
lower aliphatic carboxylic acid alkenyl of the present
invention (II) in the presence of an acid catalyst to
obtain an alkenyl alcohol, and also includes an alkenyl
alcohol produced by this production process.

The present invention having such constitutions
comprises, for example, the following matters.

[1] A process for producing a lower aliphatic
carboxylic acid alkenyl, comprising reacting a lower
olefin, a lower aliphatic carboxylic acid and oxygen in a
gas phase in the presence of a catalyst comprising a
support having supported thereon a catalyst component
containing (a) a compound containing alkali metal and/or
alkaline earth metal, (b) an element belonging to Group
11 of the Periodic Table or a compound containing at
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conmpound cont ai ni ng at WD 2004/ 078696
PCT/ JP2004/ 002214 - 5 |east~oRe~of these el ements,
and (c) palladium wherein the outflowratio of (a)

h ' I [ Lkali .
car HhoRGr a0 BeprRela a8 s, offu" o] Balafilly ' Wherein
1. Oxhe- sutflowotesho Oft {Rowthat compoginl copragsing alkali

(kgﬁgia aﬁh&@% ?ﬁ&?&n?kaﬁkkﬁl?@%afarEEPEgﬁéﬁked byhformula

det ect ed/ nass I'ne ear
netaﬂ)bnlshéremtnuex¢aﬁakpso opacked} x 100 (1) 5 [2]

The produg rocess espribed in[1l] above,

wherein t tfgkﬂ“ﬂr&ﬂoat From0.0001 to 0.008% h.

[3] The produgtasm ﬁt@tle)ssoﬁsaueasbiiﬂn@bbl no:f 13lkabiwve, earth

wherein th 0, PO
wrere 1, (08 SILPRIELLE S BPEP (ld gy o

any one of [ql}kqbnﬁg]e@bmemewermntre@)emmr%mmlmst
cont ai ni ng nd/ or al kaline earth neta

is a conpoun g%%ﬁﬁgﬁﬁﬁhé at | east one nenber sel ected (1)
from the[@1ouph&Sprodscstbngpobekethaemiesodibeyd in [1]

POt SESLUM LAESLUM ¢ pIRYNRSIUN Lalel veh ALDAT gy L

The rocesSs as descri iR any . oné
to P4P0§%éhe mhereln (a) the conpound contai ni ng

alkali eyl ?H@/ Brodliglbaepe eaaesngga}agfa@b%a' tnOff1)

a 20 | t1c carboxylic aci
proéb@VPmnWb?§6é§sth§ gusédppegataol 5 fapavé . ORRSSr &fn
thegsabtsph.a | ower aliphatic carboxylic Cld |s at

| east one nenber selected fromlithium . sodi

pot assi uff ] ce?hﬁn?rﬁéﬁﬁgépﬂnPrESﬁéﬁuﬁ?aﬁ&sﬁgﬁpﬁﬁl29 any one
sal bg ¢f |f e6N[ 6 jagbdveacahegecaai qia)pr;n@l aam@oa@udcontalnlng

oAb uachg 8L, TELIBE LS 36L0elth {0RRT 90U L Bpouns
containing at least one member selected from the group
consisting of lithium, sodium, potassium, cesium,
magnesium, calcium and barium.

[5] The production process as described in any one
of [1] to [4] above, wherein (a) the compound containing
alkali metal and/or alkaline earth metal is a salt of a
lower aliphatic carboxylic acid.

[6] The production process as described in [5]
above, wherein the salt of a lower aliphatic carboxylic
acid is at least one member selected from lithium,
sodium, potassium, cesium, magnesium, calcium and barium
salts of formic acid, acetic acid, propionic acid,
acrylic acid or methacrylic acid.

[7] The production process as described in any one
of [1] to [6] above, wherein (b) the element belonging to
Group 11 of the Periodic Table or the compound containing
at least one of these elements is an element of copper or
gold or a compound containing one or more of copper and
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el ement of copper or gold or a _conpound contai ni ng
one or nore of copper and WO 20641078696
PCT/JP2004/002214 6 gold. [8] The production process
3 ribed in any one of [1] to [7] above, wherein
Wer ‘ol efin, a lower aliphatic carboxylic acid and
oxygen ad@]re@@ﬁe@rbduphéOHSpppeeeﬁcesoﬁeﬂarébed[Qp Any one

| owge %'1'19%@} 'rE% C%B%y' wﬁe@@lﬂ al kepyl: o%@%&cei ]%twgr

t he productio rocess described in any )
[8]a&B@@étlFlgFrﬁﬁ§Yé#6d@@ﬂﬁoﬁnﬁr@6§§§na§r9e§@ﬁp ed iip the

any p@egent@ of khkekQ [8] above, wherein the | ower
allphatlc car box is acet|c acid, the

ol efin id?let Ryre @raﬁglPﬂ@t&StS?ﬁQQXW&%éraﬁﬁﬁpﬁgkﬁeyl
Carbmbﬁhbedabydthelbebﬁhcmiomlpybcéeetabecrhbéh Yinn¥hy one

acet, t r the production 15 process
desc%| lg % ﬁ%g]g§88$é [12] The production process

as descrﬂb@d Theapyoduetioh prbcess| 8k deseeibelderai mny one
the olf0 t ar d c

OIS0 ST Mol BKEES Shphepestipiatid,
aI|6@5@P§Y&&FbéﬁyﬁléSZGCﬁéPG apnénywheslgwey|o&@éﬂ@tes

[ 13kt Aghﬁheaéﬂﬁakﬂep6%@@@%@dbﬁo%€% BnegHekien caPbex9dSc acid
descr i bed i Iy?bove 14] A process for producing

an QQ%SHYQ &§08ﬁ 3EENBIesi ng hydrol yzi ng the | ower
aIiphat|q1aqrwdnyu|acéiaaelﬁraube@wlb@eﬁhE|beddmnth6h

abo h r id catalyst to obtain
ﬁ?ﬁ§%§% %F% %iﬁg% ig][iﬁé %%ggﬁctlon process as
descrlbedlﬂﬂ Fh¢]pr@duwelowh@mecasshesade60¢abauysm iagly one

a” %néQﬁC§§”Q%][f§%b% %Ef%%Qh Lhe EB%%ECBhQ?ﬁ%EQ%eSS

ri‘b above, where
aI|SW§PP§Yééﬁbéﬁyﬁ|éSa@p§ ic acid, the lower olefin is

propylene and the obtained lower aliphatic carboxylic
acid alkenyl is allyl acetate.

[13] Allyl acetate produced by the production
process described in [12] above.

[14] A process for producing an alkenyl alcohol,
comprising hydrolyzing the lower aliphatic carboxylic
acid alkenyl described in [9] above in the presence of an
acid catalyst to obtain an alkenyl alcochol.

[15] The production process as described in [14]
above, wherein the acid catalyst is an ion exchange
resin,

[16] The production process as described in [14] or
[15] above, wherein the lower aliphatic carboxylic acid
alkenyl is allyl acetate and the obtained alkenyl alcohol
is allyl alcohol.

[17] An alkenyl alcohol produced by the production
process described in any one of [14] to [16] above.

[18] Allyl alcohol produced by the production
process described in [16] above.
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any one of [14] to [16] above. [18] Allyl al coho
produced by the production prccgsg described in [16]
above. WD 2004/078696 PCT/JP2004/002214 7 Best Mbode

for Carryng Quad e Ruentian JRreleld od arhadirent s
of the present invention are ~“described’in deta
bel ow. TH&eferreeh¢rbodigienitisg ofl kdle pres®Entaddvention are

al kglelske i preant ldmtial Hedbyd N the catalyst for use in
the present invention (l) is not particularly Iimted

and exanpiEs COMMOUES CoRdiaddd nGoRpdards "edrtlaiafid{@raelkaline

| eagtar@he meftalhg a)elieimeies cRelaQREHNE dr0 U0 URsS theaRpdedent
of t.he Pgﬂiodig Tabl e according tg IHPAC Nonenc) at ur e
) a¥gdo.

of MASFGEACE 10 )cHEMPSS YATRICE Hited sRdo GgmpLes

i s phefreodbliyicd udeorpopotndsntantiaig ialy latadleasnte one of the

F!egﬁghe%%%e%%@%ﬁyfﬂg tbh%rgﬁggplc%%%!atb%gt%g Periodic
ithium sodium potassium eésium nagnesi um

cal firbhrangcloaciiig teol¥PRCeNomabicy agursalof hox gaoier

al i phakiiG+ed7, bantldsC 13@iod, %%H%lcgﬁb%u£% Rl a

| east one nmerber sel ected from |ithrum  sodium

pot £8TPINP e EonERINFAgGn S depstalaicuplenentasiedscted from

sal the0lyraupdidnG i2%ithg % A6ehiamACishd idnP YRS um,

acid, .an acrylic .,acid or g nethacrylic acid,

par EPEG AN | P AFECH T ¢ 2df 14Fe £RCe Pagigmmpdore preferably a
pr ebedablof a otessialmpP@tdecetatrboxAllie azishl tstdfl lamore

o BB 5L R0 o eyl e P s,
but SPHE B e PEvESsiSHUENt ices g, nowgnkistiumed celieremo and barium
CAPTRN O QIR LR Whrththic acia,
of 2PnBFEARIE EReRi SFr ¢, MRENGSTYIES, a6 dvh@addisodad Ly
conpaefieftabaly easicedneeqf ahlesmese! mmamezt Be potassium
cat Al U3hecl o7 b3, 11 Lhe prgoent ) et on (LSS cia o
or ganstaatiithg material of the aliphatic carboxylic acid
alkenyl may be used, but the present invention is not
limited thereto.

Examples of (b) the element belonging to Group 11 of
the Periodic Table according to IUPAC Nomenclature of
Inorganic Chemistry, Rules 1989, or the compound
containing at least one of these elements in the catalyst
for use in the present invention (I) include Group 11
elements and nitrates, carbonates, sulfates, organic acid
salts and halides of a Group 11 element(s). This
component is preferably one or more element(s) selected
from copper and gold or a compound thereof, and most
preferably copper alone and/or gold alone.

The palladium (c¢) in the catalyst for use in the
present invention (I) may have any valence number but is
preferably metal palladium. The "metal palladium" as

used herein means palladium having 0 valence. This
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30 salts and halides of a Goup 11 elenent(s). This
conponent is preferably one or nore el enment(s)

weoeebamrede from copper and gold or a conpound POEORINNS/002214

and nmost preferably copper alone and/or gold al one.
The palladium (c) in the cataty8t—for use in the 35
present invention (1) may have any val ence number but
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The size of the support used is also not
particularly limited and the optimal size of the support
varies, depending on the shape or reaction style. For
example, when the support is spherical, the particle
diameter, which is not particularly limited, is
preferably from 1 to 10 mm, more preferably from 3 to 8
mm. In the case of performing a reaction by packing the
catalyst in a tubular reactor, if the particle diameter
is less than 1 mm, a large pressure loss occurs on
passing a gas and the gas circulation may not be
performed effectively, whereas if the particle diameter
exceeds 10 mm, the reaction gas cannot diffuse into the
inside of catalyst and the catalytic reaction may not
proceed effectively.

As for the pore structure of the support, the
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(c)
pal PRGY 9 DEn§aTids Betatliro (Pgr SLeMgBIty Pedpnging to
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S UaalR Bhe' SEPkpBLETRALL0RL QN0 B3, BT as e

the Perio Papl-e=6r conpo
mass ratlo, preferably (a) compound contalnlng alkali

metal and/or alkaline earth metal : (b) element belonging
to Group 11 of the Periodic Table or compound containing
at least one of these elements : (¢) palladium = 0.1 to
100 : 0.001 to 10 : 1, more preferably (a) compound
containing alkali metal and/or alkaline earth metal : (b)
element belonging to Group 11 of the Periodic Table or
compound containing at least one of these elements : (c)
palladium = 1 to 50 ¢ 0.05 to 5 : 1.

The catalyst for use in the present invention (I)
can be obtained by loading (a) a compound containing
alkali metal and/or alkaline earth metal, (b) an element
belonging to Group 11 of the Periodic Table or a compound
containing at least one of these elements and (c) a
palladium on a support. In this case, the method for
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at |l east one of these elenents : (c) palladium= 0.1
to 100 : 0.001 to 10 : 1, nore preferably (a)
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C}oggtgi of %PFeﬁ?édeAC Tabl e or a conpound

conta|n| ast one of these elenents to obtain 10
Cat aF§Bt (PP écursor A; Step (2): a step of bringing

Cata'yStapéﬁépr§Qrbf&ﬁ@iﬁgn@chMysEhPrébﬁEsbi)AlBbealned in

cont ct Wt h ous sol ution, of | kal i
ST HRG eheht (37, ARES HanERLE e hn an; Baylopa; splation of an
Cat alysliPmeeulsenlB; wibhept(dfyyiagstiep prebuirnging to

Cﬁ;s%gg&ﬁrgﬁggiﬁggugrggﬁggggd Ln the step (2) into

ci'ng agent B&uch as hydr azi ne or
for&bePn(Bo:obtain Catal yst Precursor C, 20 Step (4):

a step of g@%g)o%aﬁgﬁﬂgégat@5¥§&ygE69EE§8%sgr abpaLagded in

in the st
the step (2) into contact with a reducing agent such as

hydrazine or formalin to obtain Catalyst Precursor C;
Step (4):

a step of water-washing Catalyst Precursor C
obtained in the step (3);

Step (5):

a step of bringing Catalyst Precursor C obtained in
the step (4) into contact with (a) a compound containing
alkali metal and/or alkaline earth metal to obtain a
catalyst; and
Step (6):

a step of drying the catalyst obtained in the step
(5).

The catalyst for use in the present invention (I) is
preferably, for example, a catalyst produced by this
method and having a specific surface area of 10 to 250
m?*/g and a pore volume of 0.1 to 1.5 ml/g.

The lower olefin for use in the present invention
(I) is not particularly limited. The lower olefin is
preferably an unsaturated hydrocarbon having from 2 to 4
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to obtain a catalyst; and Step (6): a step of drying
the catal yst obtained in the stkep =30 (5). The
catal yst for use in the present invention (I) is
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aci @n kheemagkiephatine bearleexyl i ¢ aci ds usual |y
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e % used. 15 The oxygen .
for use iASt REYSFBsERE 95Tertl GHE(PY oSN thdpvention (I) is
parmp¢upartycuaamﬂgdliaddemayabd ﬂagpbeeau@@luhd fior rkhe form
of I ) [ t [ er S it 1
O S‘ﬁgt@d PR AR S0 R uRh Bl HAGERRA or
butcaé%?geﬁlﬁ§9 ﬁgg@SpuﬁPﬁyeﬁﬁmQQﬁyoﬂnwﬁb@ iferm Of air, but

pr eberakhy ndsedq %Opﬁﬁﬁt&abE09@%06% hower ial iRlatdrably used.
carboxylic acid, |ower %Iefln and oxy%en for use in

t he presgﬁﬁ Fﬁ$éﬁt@@ﬁng ower aliphatic carboxylic acid,
lower olefin and oxygen for use in the present invention

(I) is, as the molar ratio, preferably lower aliphatic
carboxylic acid : lower olefin : oxygen = 1 : 0.08 to 16
: 0.01 to 4. In the case where the lower olefin is an
ethylene, the ratio is preferably lower aliphatic
carboxylic acid : ethylene : oxygen = 1 : 0.2 to 9 : 0.07
to 2, and in the case where the lower olefin is a
propylene, the ratio is preferably lower aliphatic
carboxylic acid : propylene : oxygen =1 : 1 to 12 : 0.5
to 2.

The reaction starting material gas for use in the
present invention (I) contains a lower olefin, a lower
aliphatic carboxylic acid and oxygen and, for example,
nitrogen, carbon dioxide or rare gas may be used as a
diluent, if desired. When the lower olefin, lower
aliphatic carboxylic acid and oxygen are denoted as the
reaction starting material, the ratio of reaction
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(I') is, as the nolar ratio, preferably | ower aliphatic
carboxylic acid : lower olefin : oxygen =1 : 0.08 to

waa004/078:901 to 4. In the case where the | ower eCefiPI004/602214

an 25 ethylene, the ratio is preferably | ower
aliphatic carboxylic acid : ®et¥lene : oxygen = 1 :
0.2to 9 : 0.07 to 2, and in the case where the | ower
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”Hteﬁtaﬂysthetratsga@é reaetiegy YO, 2Q84k888§96ndard state,
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rrat bri'al Ifdithgespacel veld@lﬂts' tie dessortdapr éfOemab’[ N the

reagkheng itéﬁﬁbﬁgoﬂahgkaﬁb dQFEESGﬁ =t reﬁo%etow%er@as if

The reaction startin or "use in
pre§éﬁtspﬁ¢§nVﬁéﬁCeFY B§C§edﬁeﬂébp90ph§sedtbﬁr@ﬂﬂigmﬂ?t

cat abystraly, asﬁ@ﬁcﬁsV§|96h ¥e@Eor), NbbRemgtaRddr darge and
state, from 10 15,000 hr-1, nore preferably from

SOOtpésSl@OGOthPr§CtFFaﬂhe space velocity is |less than
10 hr-1, ihhehdOrbeatioh ceaetiag mayekeadi Hhiscbir lge in the

wh t 5
nr - Beepplioatienbien (Laar rean Dadn oy 20 BBie: edoyprer can
becbresdded .|l aPgefamdblivhi $riom ﬂotopﬂacmpdaloflwatbe is
rea%HH%a St%ﬁt5@9t tSE'@heg%§§ggﬁcgsgf'aybo? 1%5the system,

present I nventi on ,
canalﬁéoﬁaae&hePFéﬁépaﬁl9refﬂ@#1Qlﬁérig #ﬁﬁﬁ?éﬁowdveﬁhe

is o@@@ﬁ@w By YbrtQﬁeOEohﬁ%uﬁae%%ﬁ%ﬁlﬁEDQBEQRaUﬁ tleeal

Sys h the reasons_are not c

nderey gsae ?ﬁﬁgnsu?ﬁra% BPicd) [ERB ChfpGaRalyst decreases.

conE&enlﬁg @lkalri igebdded in an amount exceeding 20 mol%,
the effect is not enhanced but rather hydrolysis of an
alkenyl acetate may proceed. Therefore, it is preferred
that a large amount of water not be present.

In the production process of the present invention
(I), the reaction of a lower olefin, a lower aliphatic
carboxylic acid and oxygen in the presence of a catalyst
may be performed in any conventionally known form as long
as it is in a gas phase, but the reaction is preferably a
fixed-bed flow reaction.

The construction material of the reactor used in
performing the production process of the present
invention (I) is not particularly limited but a reactor
constituted by a material having corrosion resistance is
preferred.

In performing the production process of the present
invention (I), the reaction temperature is from 100 to
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pregerktilcaMention (1), the reaction pressure is from
OtoSI\/PaG, pref erably fromOltolSI\/PaG If the
reaction fot§@e§§@ﬁ@n¢slmg§§tﬂﬁ§n vPiBe crnyeFgyon of the

di sadvant agdeushtyc caupexieddcbicad |l@ tp&@fre@fa@llyorao or

2L 2ealhe 585 KRS0 00 BLER SRR 3 g

bec reps eseptrsi by ame tfloildowdngotforprudet i(@al:. 15 In

the prese i 0 the conversion of the
| oner a||% ??%ggéébg §I|c acid is preferably 80% or

| ess. The "cofVersibh" (B8l usedl hevernakbphatacvappeoxylic
acid at reactor inlet-amount (mol) of lower

aliphatic carboxylic acid at reactor outlet)/
amount (mol) of lower aliphatic carboxylic acid

at reactor inlet} x 100 (2)

There is a correlation between the concentration of
the lower aliphatic carboxylic acid and the amount of (a)
compound containing alkali metal and/or alkaline earth
metal deposited in the vicinity of the outlet and as the
concentration of the lower aliphatic carboxylic acid
decreases, the amount of (a) the compound containing
alkali metal and/or alkaline earth metal deposited
increases. If the conversion of the lower aliphatic
carboxylic acid exceeds 80%, the concentration of the
lower aliphatic carboxylic acid decreases in the vicinity
of the reactor outlet, causing deposition of (a) the
compound containing alkali metal and/or alkaline earth

metal and this may block the reaction or cause a
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represented by the followng formula (2): Conversion
(o) = {(amount (nol) of I[ower aliphatic carboxylic

wacehw/asess eact or i nl et-amount (nol) of |ower aCTphaDi/e2214

carboxylic acid at reactor outlet)/ anount (nol) of
| ower aliphatic carboxylic acid4 at reactor inlet} x
100 (2) There is a correlation between the
concentration,of 20 _the |ower aliphatic carboxylic
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al i pBathencagbaxyhin s Aekd1andqybe éﬂRHmEnefeaEQh hB€al is
compound confai ning alkali netal and/o
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car boxyl d decreases, .
comound T E8rOUERLY TAFRA SPRELALCAnaY of ORMkAR: fd): that is,
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o S Rerhg"egs B BTLbE LE8 RBXULLCpRELd ke heSREA" 1)
andfmbwahbabunefeamthh&ebahanys15 tausedmt a.depodi tto

and this may result in bl ockage of
0.01%/h.” If the outflow ratio is less than 1.0x107° %/h,

the pores of the catalyst may be clogged or the compound
containing alkali metal and/or alkaline earth metal may
deposit on the catalyst, causing clogging of the reaction
tube, and as a result, the production may not be stable.
On the other hand, if the outflow ratio exceeds 0.01%/h,
the catalytic performance may disadvantageously decrease
at a high rate due to the large outflow of the compound
containing alkali metal and/or alkaline earth metal. 1In
this case, the activity may be maintained by feeding from
the reaction inlet a compound containing alkali metal
and/or alkaline earth metal in an amount large enough to
compensate for the outflow of the compound containing
alkali metal and/or alkaline earth metal, although this
is unprofitable.

In formula (1), the mass of alkali metal or alkaline
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net ab eheneertichoor eskkakduméngarehctebal, beeamse this co-

h , .
oot ?%Qﬁ g?fg§€&§/§h¥s ﬁggg@p%”§%§ckﬁogl§u§2t8h¥iﬁg reaction
alkamﬁneSeﬁpphalﬁédaan@pé@5§dnma9§ @k@pt@ssammappmpound in

net@heogasal%akh@er@geggrw%h@he%n the entire catal yst
packed} "x 100 (1) For exanple, in the groductlon

process g@eaWF?Fal¥§§tQ@@keﬁot§§spﬁﬁﬂa srgid fgdicates a
gen@h@buys%s9@c&&dalﬁ0th@a&@bh%braaddtBeln@ta&sw%@ state

ace%atergsp%%%&%%rEaE%g%tlone%tartlng material gas. In the
case where two or more reactors are present in series or
in parallel in one apparatus (process), the total amount
of catalyst packed in all reactors is indicated.

The alkali metal element and/or alkaline earth metal
element in the gas at the reactor outlet may be detected
by any method. Examples thereof include a method of
detecting the element as a condensate at the time of
separating and purifying the reactor outlet gas and a
method of adsorbing the element by contacting the
reaction mixture with an ion exchange resin or the like.
Specific examples thereof include a method of cooling the
reactor outlet gas to an extent of causing condensation,
and determining the potassium concentration in the
obtained condensate by an analysis method such as
induction coupled plasma emission spectroscopic analysis
(hereinafter referred to as "ICP spectroscopic analysis")
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conmpound in the gas at the reactor outlet. The
"catal yst packed" as used her<i¥6 i-ndicates a 15
catal yst packed in the reactor and being in the state

bef ore passing_a reaction startlng mat eri al  gas.
t heO¥c8§8™ReARSPRBtaPBRENPEACt BFE é?éeﬁmé§éﬁﬂopnmeth°d

Sefu%ingfICPns@@b%&b@bopﬂcoaﬁaﬂyﬁdéahﬁsn6@rQﬁ@ﬁibulbhﬁy
t ot

of _cat al acked rea
oalindegd by £08 BrkRbiBe S AR ablothtel BATEBERLI BN curve
ear mbthetdahmayebemasedi.n the gas at the reactor outl et

may be d%he%hﬁdqu¥18§ Fg@ﬁgogseﬁxﬁﬁpkﬁ§ %QSESBE invention

i ncl ude a met
condénsatiecamaske ofi agkef i @@ﬁaﬁaprnglhﬁdlpgrﬁﬁyﬁhgmetal in

theth%a%hQ&r@UEb%h19§§ @ﬁékad2§nagha@@80Ehadﬁe§§I69 alkali
the el ting the reacalon m xture wt

e n
an W&ﬁageéﬁgﬁﬁé Pé%PElBF ERELH; peta S&QcFPPceé%&ﬁﬁl§§talYSt
thepackedndhudﬁearﬁabhed obpeodlfiingllle theastes of alkali

out| e as nt of causin onden ation and
ot BFHP REUURE BoRadartneebhbohbrati of et Racsed Cotalyst
obtbeﬁedecmhéenaaaéyby as aseHyﬁos ﬁhbhméas&abnas The mass

i”d %t'QQaﬁgu&E%gl ﬁavareghﬁaggg Se%%&pg%%%&hcin the
analysi's el 6 naf ter ' ref erre
spe€etedyopi changepsdyringOreeo4iongege to outflowing or

PCTG%B%QQ@&Q92%¥4the £BmpBheRtOFE , 2B3R! RhORalB! B2da1kali

The determ nation_nethod™ using | spectroscopi ¢
anaf'¢éesd pader ﬁékﬁﬂé&?a?ﬁythlmﬁﬁﬁédagupseﬂopereln is

exaﬁaﬂ@ul&ﬁeab&@béﬁeoﬁakh@fabkaﬂy@ﬂfb@fo&@tB@dc%&bnbe

d. 5 th tfl t th t
vent i ofibe Pretiiy AaseSor HarPrmRearoBr tRiRa Ry the
earrbamwu@h cmnduheoestsuehcasakyabtp@ukaémpeda¢ates
the mags ;0 %&%@Eh ﬂska's%gﬁgqag h%%%&ﬁ%leéahgo%%h%k and

in the entirs catal reac
spe@hﬁlé@@?ﬁlophéoﬁd§§l@ﬂsaﬁxﬁlﬁeIOt@eQaNeaﬁ@/@ﬂtflow ratio

alkthQ%ee@@gﬁr@gtgb P@ thQh@a%%%@r%QHéhﬁshetﬁ%ﬁo&% not
the cataly i.s used for the reaction. _The nms

of
aIkEPFtﬁgﬁé@r&ﬁdﬁémlgﬁﬁa@Pﬁe §8Ftﬁ*ﬁ@@&ﬁrlﬁh€h8utflow ratio

can be increased by elevating the reaction temperature or
increasing the ratio of lower aliphatic carboxylic acid
in the starting material component.

During the reaction, (a) a compound containing
alkali metal and/or alkaline earth metal must be fed from
the reactor inlet in an amount large enough to compensate
for the mass of the alkali metal and/or alkaline earth
metal outflowing. Preferably, the alkali metal and/or
alkaline earth metal is added as (a) a compound of alkali
metal and/or alkaline earth metal in an amount of 0.01 to
200 mass%, based on the mass of the alkali metal and/or
alkaline earth metal outflowing. More preferably, (a) a
compound containing alkali metal and/or alkaline earth
metal is added in an amount equivalent to or greater than
the mass of the alkali metal and/or alkaline earth metal
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herein is cal cul ated based on the catal yst before

reaction. The outflow ratio (%4%) <an be controlled by

the reaction conditions such as reaction tenperature,
[ ressure_and starting material conmponent, _and

reactio
20 PHEfEQQ&Pﬁon é&ﬁBPP98n§h§rEeééPnﬁoaﬁﬁvéoéncéﬁﬁFFBW

rat hdekrBtbbe d@ﬁbheqanaageomﬁbanaoabh@bhnmggnauhadll&etal
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o o7k EkEi e pLeC 200 o GsaPLe: he o iatent

r eaembontt empawakyr ¢her reantieasyngltihdecacinsesf leewer

alIphat'%h%aEBﬁ§$hhg68859agﬁlh8 %E?aﬁ&aﬁgkgg gﬁﬁ?%&aglkallne

conponent
con?érﬁhn@etaﬂkéﬁn mayabeandfied Bykanynaeshorhbist 45

nuspreectadifr aBuetihey gagtiay Rl eh bnradcaeuntthakqeg
enough tQ conmpensate "for thé mass of the al kali netal

andM8FeatRal PRE-earth 30 metal outfl owing. Preferably,
t he aIkamhenptabeamdA@WenahbalKmE)eastheﬁe&abeHsbaddwd The

.of [, d/ | kal
car PherBrEr TRRSHR Shoda ot so%01ora? S00eAALeD, cRabapyic
on eshednmadkeolylt beodukaldi bgethe amddoctiahnkalrioneseaptha

”EtﬁbwgytéhﬁﬁbQQﬁc gFB&ﬁg;EaQE¥Ea%§keﬂ §5o %“g?esent

contalnin or a I ne art
i s aaaéatnﬁnamIénouﬁﬂn§3uh@ép@ﬁp 6 8ptgpddedr tehahe

thergres igh %?%t@hkaEhe”@h@braaﬂﬁghaﬂh%abb&%o%§ﬂﬁe acid
met al . WO 20047 078696 PCT/ JP2004/ Q02214 -

out PLERING. OAl ERSUBREFREtr B¥EAS18Pe (A3) dFedrep from

undmﬁa@@@gP wﬁenaaabe@ eenmpenpdreantaithi Bg lakkal aliphatic
an or a

cquP P ERV L BEAE BLRROVe. BEREUPEdcBYoN G aiguld phase

decWeakes hesdod5aTdewbenposrd esnkaistiamd ialgk alkitemreral,

andﬁggbgb%glgﬂgh 8 rkgggggﬁga gk g&%l%ﬁe%nggsgya§qﬁe due to

'S prerera
r eaBPi BANGLARG AF hﬁépéﬁmal @agth¢ﬁ@ogees@ﬁen|ﬁ@éﬁtﬂ@wer

(||£1h§h€%§%rbﬁ%@o§?ﬂgﬂ ach8 aiRepiAsent ysRvenRls @Nstarting
(I'1) is a lLower aliphatic carboxylic
aterial, steps such as removal of halogen can be
advantageously dispensed with.

The present invention (III) is described below. The
present invention (III) is a process for producing an
alkenyl alcohol, comprising hydrolyzing the lower
aliphatic carboxylic acid alkenyl of the present
invention (II) in the presence of an acid catalyst to
obtain an alkenyl alcohol, and also includes an alkenyl
alcohol produced by this production process.

The lower aliphatic carboxylic acid alkenyl for use
in the present invention (III) is not particularly
limited as long as it is a lower aliphatic carboxylic
acid alkenyl obtained by the process of the present
invention (I), and may contain impurities. This lower
aliphatic carboxylic acid alkenyl is preferably allyl

acetate.
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reaction system the |ower aliphatic carboxylic acid
15 al kenyl of the present invertSon (11) is free from
m ngl i ng of hal ogen as conpared with a | ower allphatlc

car boxyl ¢ aci d al kenyl oduced t he |d pha

Vacker nefRofr e hRonn Ehe HESRob¥are, ARt aR, AR fot
prophenQCBMthgsl¢mutedlbntotheqnepubmbnleas belgerdoemed,
to 20.ng HREQE'thOB Bak?g o fiLEhernore, when this

| ower al ati c carbox aC|d al kenyl is used as a
startungThﬁar@acanonst@mﬁegathraslneﬁbeahydrOﬁxségeﬁeactlon

Canlgeno%dF§B£§9695§hy @hﬁ@%eaegu%ﬂig pFBEePRBIGNErom 20 to
i nvention deScri bed below. The _25 preSent

i nvéfPi 6n @PFP)PF§f§rBPé¥e§§°WoPOpFBdaépnﬁ an al kenyl
al cohol , Tﬁ@nndebmgsﬂﬁd&@bytth tEbe Leeehin ghepbatsent

carbox ¢ _aci ken of th resent _invention (I

h ERELRHESBnsdTh) ERhabRGPEAEaFYSE o5 28R SeAcafoR SYsten
alkenyh abcghslphaeé aksotinal, udeéguad phkepylred@tion and
al c . d i.§ production process. The | ower
a||%29%9352§#§§x ?%gagcﬁd al kenyl for use in the

present Eheehyﬂonlysus)rescnopnpaStpcaﬁaraylylpﬁrﬁ@amed by
as EBBQnGSwhEekStB Eﬂ@e&oﬁkkpQ@&gﬁaEﬁEbeé¥bb%¥1§%'Qcid

alken¥ obt ai ned by t process resen
i nveRtkraKl( PP, aﬁnGOnEQGEQEEaFHelﬁﬁBVPFﬁé?n Phi $heokewer

alIamabhat@arbaxbbkglaeldcaakamkbn s Qhekﬁéah&ﬁréﬂgﬁhs
acetate. .VO 2004/ 078696 PCT/ JP 004 2214 - 18 T
P oSCHEEIPH ¢ haify GPGRYE: St BALEFOROREAnGE Preters

par tli.6ulcar by mass%edmbme plrefeeablyofiroanSbéo 40 masss.
perforne X ;

reaction Sﬁpeﬁgguﬁgagglygas rgagglénslgzggFFgggb Yi
notpgaﬁprmaﬂawhylE|wem@albgtthg preﬂgca@lleEQWﬂzalﬁ@hol out
300G %Héer@%%kgﬁﬁb'?ﬁE%%”‘59hb°m%§98d Fae E%%b@iﬁ%'%he

reaction f use in resent invention (lI11) can
be 9ékﬁaw%eélpﬁh9ﬁy0P§a@€| Shesyspefmion system is not

particularly limited, but, for example, a method of

ﬁy from

adding a substance capable of forming an azeotropic
mixture with the alkenyl alcoheol and removing the alkenyl
alcohol while performing distillation during the
reaction, may be used.

Examples of the acid catalyst for use in the
hydrolysis reaction of the lower aliphatic carboxylic
acid alkenyl include organic acids, inorganic acids,
solid acids and salts thereof. Specific examples thereof
include formic acid, acetic acid, propionic acid,
tartaric acid, oxalic acid, butyric acid, terephthalic
acid, fumaric acid, heteropolyacid, hydrochloric acid,
sulfuric acid, nitric acid, phosphoric acid, hydrobromic
acid, hydrofluoric acid, silica alumina, silica titania,
silica magnesia, acidic cation exchange resin and sodium
salt, potassium salt, magnesium salt and aluminum salt
thereof. Among these, solid acidic cation exchange resin
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10 solid-liquid reaction. The hydrolysis reaction is
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al i phatic carboxylic acid alkenyl so as to elevate
t he conversion of the lower -alli%hatic carboxylic acid
al kenyl in the hydrolysis 15 reaction The anount of
wat er added i s _preferabl fron1 1.0 to 60 mass% _nor

pref&r BBFY PFEAPETEY 4B MWLt ﬁF%& S?Hérﬁ§aPB|§§P§ the
reaaﬂkenyusamceﬁenabEyeperEQCBEdnmbrlaciamnylngThhe resin is

pro I al cohal o f he rea S .
Thegggghgg %SQXkl v?ng ?ﬁ§%96ga| eny S %co o éu%gg}n where
t heaneactdén sysiwve Esnabtionpar groubashghl i sedfobdr, acid

forg%éﬁﬁphg p8nfABLhed QEe §@9k89e3d§9?ﬁ%@B%ﬁzéﬁ@39hé1n
of formng an azeotropic mxture wth kenyl

al c8K6f-e%R8 r emovi ng t he al kenyl al cohol while

perforn1mgeda§ akhahsoafdpérmgrmmﬁg Eﬁeragakbgys1§areactlon
sed. Exanp S t he agi gta yst ? ,use iin the
hydE8Fy§?§ FBaE FoﬁrﬁﬁePﬁelpgﬁ@ 1QP] BRAED c18aPBExyl i c

aC|@aahkeuyhrﬂycuuﬁetedgabue acEdsedlbedgambw a&gpds reactor
sol i,d aC|%% ang k&s eoeof Sgec i fi Lg exang s a sed in
t her-8oP 80 hctude "o m-¥ aSdeo Cef PR 58Fd 5 8p|6ﬁ|8

aci garaflaeflar eccavstiantxamponacpd, abuaykeoyacadpohol can be
ter@BREhﬁhbﬁslgCégtaﬂngrbﬁda%hgge@SESr°QHH¥agbdpreferred

hydroch roric a I'C acl nitr
phosphor T8 &BEdPTRyERSbEBKEELiAE dTIIRYdr shEUBETECHCPE,

si | beadakyiynan §lbbﬁ§lthha€|§1xgé %bﬁ'@@oﬁag9§&|§eactor by
aci di ¢ cation ex ge resin Sg sodi um

ot 254G BaPE LSk Bg LA o CHPRARAE SPaAnEm S hydrolysis

t hereablyArDig hbesgar&@budaaayduemaabdonbaxchamgehod of

resin 105004/ 928899 RETE B0/ 0860Ld o L2celiZaMBRh s on
pr ef:erreagl n view o e Sy gpar af: X Vr om Fﬁe Inken |

al cobotaahtieg teacﬂpwaroalaphatny cEhrboxyadicn aicg.d ﬁdk@nyl
prebenabbyerf eofXahB! otPm 87 %ﬁ%h§@a6tb§5hﬂtwh%h% reactor

an acidic active functional group such as sulfonic
aci 8YStgRods PEeberded -t olfh héﬁypéﬁ@dlWhﬁypﬁéﬁﬂéﬁélon of

resiibn ekehehgB- resin and the drifting of reaction starting
material, which may occur in the case of passing the
reaction solution from the top to the bottom, can be
suppressed.

The alkenyl alcohol of the present invention (III)
is described below. This alcohol is advantageously free
from mingling of halogen, because the lower aliphatic
carboxylic acid alkenyl as the starting material does not
contain halogen. Therefore, when this alcohol is used as
a starting material, steps such as removal of halogen
giving rise to corrosion of equipment can be dispensed
with and the process can be advantageously simplified.

The present invention is described in greater detail
below by referring to Examples. However, the present
invention is not limited thereto.

The reactor outlet gas was analyzed by the following
methods.



The apparatus of perform ng the hydrolysis reaction

for use in the present invention (l1l) is not
weoaondioogdoar |y |imted, but a fixed bed fl ow typeT/JP2004/002214

reactor 10 is preferred. When two or nore reactor

units are used in parallel, aZbnstant amount of an

al kenyl al cohol can be continuously obtained and

t here f% ﬁ lthls is preferred. In the present invention

(11 £ 3 fefhod of produci ng an al cohol in a fixed
bed fIomﬂnypbsoéatéocahybraﬁioaingraa meitibd wasi employed
exc g A as rohysis t S t
par?gguﬁa%ﬁgh whgﬁe ¥d gh 8? tgé ?h¥§§8§ HQQ was sampled
ascéndi wgef Ie@\‘ﬁflﬂfé é@ﬁuey afr chet veh §épmeploﬁnto a l-ml gas

5 congam@uag b@%abﬁ@@ft6|prQE'QhQ@hﬁQéﬁEbﬁhaﬁhﬁ @b%eaﬁblyzed
ter otton1gf the reactor into the

reaEP FrZG §PéﬁPW§nﬁrSPQ LE4°PFn this case, the
coegslahkoma@bgraphyexchange resin and the drlfting of

reacti on SLETLANG IBLELLAL I B (B LGUT- L8 A0S inadzu

case of passing ution rom
the bott dhpreambion supprlesseghs 25ampkenl REFEH4 ,alrwmﬂlrlng

of the prﬁ@ I {nyeptéon éﬂ*r*&d%d %%%ﬁf&@t@%%\’l of

This alc is a vant ageous ree fromm
haFeds8mn :because Pﬁ@kﬁémﬁﬁlamnpﬁaﬂb@adéaiSex}ﬁngt gigm

al&@@!heﬁsgbee stagting @B&@&Iebteoe§onﬁ&/mﬁﬁwtaln
hal o Ther ef ore when this al cohol is used as 30 a

stgﬁ%PﬁﬁaﬁHFérFSP 1§£8PS:such as renmoval of hal ogen
gi vi ng 1 iBige tPemes 1 Osi 0 of &@w@mtamm&poﬁﬁ)mzedchamber

with and the £EeSS vant ageous
The preseftsi @n‘?i%r?f??%’ede% B %‘f %a??nStantly
bel ow by ¢&t@rring to Exanples. Fbmever t he present

SSPRUERLLT 1 ol LIL{ S LBRLEL e TR 26k S o0 s

et gas was analyz ol'l owi ng
2004/-078695 1PCE/ JP2004/ 002214 - 20 1. Ethylene An

absoluteA%abb%bah&@ncgq&wga%EBBOGuW@& ﬁ@&h@ﬁe@asf@m loyed
anaIyS|s ere 50 m of thi out f ﬁggs was sa

and foFe ¥Sd SamfiRE eof Ot M §is Gt |ﬁW69§ST%ﬁF sampled

10 gasand the entire amount of the gas flowed into a l-ml gas
sampler attached to a gas chromatograph and was analyzed
under the following conditions.

Gas chromatography:
gas chromatograph (GC-7B manufactured by Shimadzu
Corporation) with a gas sampler (MGS-4, measuring
tube: 1 ml) for Shimadzu Gas Chromatograph

Column: packed column Unibeads IS, length: 3 m

Carrier gas: helium (flow rate: 35 ml/min)

Temperature conditions:
The detector temperature was 100°C, the vaporization
chamber temperature was 140°C and the column
temperature was constantly 140°C.

Detector: TCD (He pressure: 125 kPaG, current: 125 mA)

3. Oxygen
An absolute calibration curve method was employed
15 for analysis, where 50 ml of the outflow gas was sampled



5 sanpler attached to a gas chromatograph and was
anal yzed under the follow ng conditions. Gas

woho@rmasegr aphy: gas chronmat ograph (GC- 14B nmaneCagpruweah2214

10

by Shi madzu Corporation) with a gas sanpler (MSS-4,
measuring tube: 1 ml) for Shinmkbzu Gas Chronat ograph

Col umm: packed colunn Uni beads IS, Iength 3 m

Carrier as fl

TonBEfatdee SEbdt PORSAETRE FoRpdRs: P8 GRoisfeiptp @ 1-ml

and greapekmpakirontthahiedr tonas gh20Chanhattbegraphuand analyzed

te”ﬂ%ﬁ%&”%@ﬁM@%&é@@%& nEI dlggg Detector TCD (He

pr essure: ren 2. Propyl ene An
ab§ekutdreakitiogaepdy :cur ve nethod was enpl oyed for

anal ysi s, é(@eél?réﬁ)a{%gﬂpﬂ h@Gﬁ W i %Q@ﬁac‘!‘@éré@@} e§jh:|.madzu

10 and the entire anount e gas flowed Iinto a 1-
gas sanpl%?r%?¥%%h%%)t%#%hg%sg%%r%ﬁ%ﬁeﬁ¥abms%ﬂ%rW%%asurlng

anal yzed tuipgler1 tihe) f obt ogh N EHONAE4 s OCSr of@Sograph
chro raphy: gas chronatosra h (GC 7B manuf act ur ed

Wﬁgzu Cor pY¥FabPohf  wPPKS 8&§hséﬁpW@W YMaSPY,

me [ he: f u S tograph
Resteing g, fettiel 0150 et ey
CaFEMPLIGAST en SONGHEAPRSW rate: 35 nl /i n)

Tenper at utige COBRbé+ PSre THE ACLEELOF ARAPRASOHL £a¥BSn chamber
100C, the Vaﬁﬁ{bzatl $ chaq&gr tenperature was 140C

and the cB#% athf? MR oHERPTFUgA0ERs constantly
Det ector:70TD. (He pressure: 125 kPaG current 125 mA)

n An abso allbratlon c v
orBERERAT FooObe (BB bRLRLLRR. Sy kplE, B piERL; 100 na)
gas 4wascedamel édiviD 2004/078696 PCT/ JP2004/ 002214 - 21

and the ail e HRING OhALO GRSHIAS0MMIUER 2or

1-m as sa er attac gas chromato
analay: sis, where 1 ml of 1, 4 dloxane was added as the

internal standard to 10 ml of the reaction solution and
0.2 ul of the resulting analysis solution was injected

and analyzed under the following conditions.
Gas chromatography:
GC-14B manufactured by Shimadzu Corporation
Column: packed column Thermon 3000 (length: 3 m, inner
diameter: 0.3 mm)
Carrier gas: nitrogen (flow rate: 20 ml/min)
Temperature conditions:
The temperature of detector and vaporization chamber
was 180°C and the column temperature was kept at
50°C for 6 minutes from the start of analysis, then
elevated to 150°C at a temperature rising rate of
10°C/min and kept at 150°C for 10 minutes.
Detector: FID (H, pressure: 40 kPaG, air pressure:
100 kPaG)
5. Vinyl Acetate
An internal standard method was employed for
analysis, where 1 g of n-propyl acetate was added as the



under the follow ng conditions. Gas chromatography:
gas chromat ograph (GC-14B manuf actured by Shi madzu
wQ@an@mredson) wWith a gas sanpler (MSS-4, neasuPCmgP2004/002214
tube: 1 m) for Shimadzu Gas Chromat ograph Col um:
M5-5A IS, 60/80 mesh (3 mm- x-3E¥)- Carrier gas:
heIiun1(fIOM/rate 20 M/ mn) Tenperature conditions:
ture of %h ect or and por|zat|on c

s LETGETa SREEu e EoffpGiatEn TRAC LG SREIyion and 0.3

70Cy1Dgfreeher rekGRrliHg BhAIFYRE: sBQultE@@ wall i@fectt@0and
m\) 4. Acetic Acid 5°An internal standard nethod was
enpﬁ@?é@zﬁ@rundﬁﬁl?@EstWﬁ@W@nﬂ glongifi tiossdi oxane was

adggd asnlhRtdgaphyal standard to 10 m of the
reaction sol ution and 0.2 | of the resultlng anal ysi s,

sol ution was i ffectdradHAISE &Y (Hifdradse Corporation

f olcbQwinng condidapitlafasc shimmetOgiaphyledtd4B0 m, inner
manuf act ured by Shi madzu Corporation Columm: packed

col urm Ther mon B ¥SENR 12> Wy #Hf@rthﬁ]"aﬁ'%?%f :0 (b gum)

M 268t e lyagas: alltt&gg@ﬂ (Ehew rate: 39 ;m//ﬂi&ﬂ

Tenperat ur € conditions: The temperature of defector
and SPRESAIES &ﬁnéﬁéﬁﬁéﬁ was 180C and the col um

t enper at U'l‘.'l@e“@ém;_h@@&t@fe 5P G@évscboni @M&e@ag‘:é@méb@on chamber

start of anal el evated to

t enper at uy @® r?@énﬁ ?%ﬁet%? €9 ﬂ1ﬁe%ﬂﬂr?3$fe YaES%%Pt at
for 10 nimﬂfesfoszemimmte§l£rémﬂtnéesswre o#0ak&¥agsis, then
air press 0.k Vin e

i nt ernal % od masé #oy%%rggagéa%§?§%?srate of
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2004/ 0786960 LI Ld PRO04) 902214 5 t&%pef&{&f@ahéiﬁ&dﬁége of

to 6 ¢ of the reaction solution and
5°C/min and kept at 200°C for 10 minutes.

Detector: FID (H, pressure: 60 kPaG, air pressure:
100 kPaG)
6. Allyl Acetate
5 An internal standard method was employed for

analysis, where 1 g of pentyl acetate was added as the
internal standard to 25 g of the reaction solution and

0.3 pul of the resulting analysis solution was injected

and analyzed under the following conditions.
Gas chromatography:
GC-9A manufactured by Shimadzu Corporation
Column: capillary column TC-WAX (length: 30 m, inner
diameter: 0.25 mm, film thickness: 0.5 um)

Carrier gas: nitrogen (flow rate: 30 ml/min)



| of the resulting analysis solution was injected and
anal yzed under the follow ng conditions. Gas

woho@masegr aphy: GC- 9A nmanuf act ured by Shi madzBCT/JP2004/002214
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Corporation Colum: capillary colum TC WAX (I engt h:
30 m inner dianmeter: 0.25 mm23itmthickness: 0.5 m
Carrier gas: nitrogen (flowrate: 30 ni/mn)

erature conditi The tenperature of detector

an TREGACIAE 6 ﬁngﬁ%ﬁrﬁé’rg was 200C and the col um
t enper at uTlee veempepitate d5Cl¢torc2omm amd esapooinzaheon chamber

start of 48l yehse dhennel eyalad L8,ad00ate dias ept at

terrperature rsing
15 m nut e%5 °*@géen 2eme1vlate>‘a fl@ormot)@awerte%eammels, then

rising raéf—‘e@éte@%nlﬁ‘o eé‘dail;‘e@tté\rﬁ gp%fé’rri@lng rate of
m nut es. ressure: 60 kPaG air

t
pressure: gfél‘P(Pa]G?P% ai)N]r 9 (;Ac‘%?]ét £ UL L RS er fGRIN
standard @Eé*h@’ded\la’SerT@d)b@’e&itf@rterﬁl@@falsmﬁe Memglr@te of

f I dded | l . dard
Lo 25 o) of S (RUNHEaeR ORCR I B 00 nat b, 50| mepuERe:

r edeltecrgranal yBIB GIQI piriessuwas 6] &Pbed admd pmealsyazed
under the foll o g%lgé)%ﬂlti ons. Gas chronmat ogr aphy:
GC- 9A manuf act ur ed i madzu Corporation Col um:
capﬁll@@%ﬂiﬂhﬁﬂ@hD@~MAX (length: 30 m inner

di amet er ;pr0.i2% JPRa If 'ét@ntd'&'r%kﬁl%%%odow%sme g'e%f £2AS -
nitrogen (flow rate: 30 m/mn) WO 2004/ 07869

PCT/@BZ—O’MSOOEZZIMG 2023 ulTerfperamurne @m@dﬁatueoms Hesled as
ra Qf detect nd porlz £ ch er

 SORTERHE as S B0 PR ER 30 SREn Wiy ton,

i nlamels of.nomt raff &Irw tre@ﬁllwialgyerne,lyrslien soeJuet\Aairedratso

130C at atenperature rrsr rate of 4C/ nmin, kept

130ETHGC RS AncueES 1 Y&4§S rovde £ Ald 36 ﬁon&ltlons

t exper athuothadosinzghyat e of
GC-14B manufactured by Shimadzu Corporation
Column: packed column Thermon 3000 (length: 3 m, inner
diameter: 0.3 mm)
Carrier gas: nitrogen (flow rate: 2.0 ml/min)
Temperature conditions:
The temperature of detector and vaporization chamber
was 180°C and the column temperature was kept at
45°C for 5 minutes from the start of analysis, then
elevated to 130°C at a temperature rising rate of
7°C/min and kept at 130°C for 13 minutes.

Detector: FID (H, pressure: 98 kPaG, air pressure:
98 kPaG)
Example 1

Preparation of Catalyst A:

Sodium chloropalladate crystal (56.4 mmol), 8.50
mmol of cupric chloride dihydrate and 18.4 mmol of zinc
chloride were dissolved in pure water and the resulting
solution was measured to 97% of the water absorption
amount of the support.
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for analysis, where 200 | of n-am ne acetate was
added as the internal standard4o-10 m of the
reaction solution, 5 and 0.1 | of the resulting

anal ysi s_sol uti on was j ect ed anal yzed .un t he

ol T i g B0 REUECHHS e tals SaEo AR gE A P (A Eip AboVe was

manuhdcoumdy HynpSleigmadzd Catporatsiidn.c aC@slulpmrtp qered 60

col r,mn | engt.h, i anet i
%%]agrd :&:&%rd e %%%Otc&’o%e n%‘?fl g’vl\l/q]rca pg WAt U'S%‘)Y d%l%d at

Tenﬁé@aﬂuﬁ@rcdn®wwm@ns The tenperature of detector

and Vapors'u%%te'dﬁ'én%ﬁ%”b%%dlwls m%%%@ﬂ'l‘éatt*ée n‘“o‘i’lla‘i'%rate was

temmrMUremaskep Cfo rnnMesfrom
st aPiSEPLYRS v §urﬁ1é7ﬁteé| é@a‘t étalet SmpN0E SF dhe Solution

termzarsatadrjelsrﬂea RS Qatta.n@fs the/ ma&eantéﬂseﬁtptatonl&%unt of

for m nut e FID (H2 Rressur e qﬁéda%’ th

air© e§é31§>rpé) a(’?-)es &rhpi%e SPIBESR M@kt © the

Cat atrw&teg&atﬁmﬂlsuuppdﬂtoramlplallleédtaMawdﬁstgalat( Soh temperature
%r %OS%PU&% qul %51%”Brb%t%ﬂ ri de di hydrate and

zinc Ide were ssolved in pure
vvat er anda ﬁ-éllrseﬁsﬂltum@n rS G20t mmoplvv@sf mysazddie oogphydrate

of
200%%73%9% F%?/%?g%o%?l il -SOE q’hgswggglﬂ“s%mpﬁrawre

sal t£o%ol4utionrF Sobttdien SR tadovd Was Vﬁsﬁﬁwm h pure water and
| npioegraA e At aSid idegesupRROM o(KA-FERO 4 m&iitsced by

3 hour . T8 Sahationtily, Bt G MACESAT L AEetate vas

nonahpddtvedvas pdires olaved iamdpuwhe watserl tand; tdedution was

a”°%@%g@}é&“%é“§5§dé“§7% of the water absorption amount of
the catalyst. This solution was uniformly loaded on the
catalyst and then dried at 110°C for 4 hours to obtain
Catalyst A for reaction.

Reaction:

The obtained catalyst (20 ml) was packed in a
stainless steel-made reaction tube having an inner
diameter of 21.4 mm and by supplying a mixed gas
containing 30 mol% of propylene, 7.0 mol% of oxygen, 5.5
mol% of acetic acid, 14.0 mol% of water and 43.5 mol% of
nitrogen, the reaction was performed at a reaction
temperature of 135°C and a pressure of 0.8 MPaG. The
results are shown in Table 2. The concentration of each
component in the reaction solution was measured by using
a gas chromatography analyzer. The outflow ratio (%/h)
was calculated according to formula (1) from the weight
of potassium in the condensate obtained by cooling the
gas at the outlet of the reaction tube and the weight of
potassium in the catalyst before use.

Analysis of Potassium:

1. Analysis of Catalyst Before Use
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tenperature 10 for 20 hours to obtain a catalyst. To
this solution, 720 mml of hydré2ine nonohydrate was
further added and after stirring at roomtenperature

for 4 h t.al h i t

Lo a4 A AR S S A P S,

Therawlieem}ow rarel Wierpalrdssi wh ddet’at faras?2 hours to

di t |
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obtaln 20 Cat for reaction. Reactian:
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acetsilxbmqt@d 40 (G| Spastt nescsp ian a5 il widsr the

nitr t it '
t en‘p@glt%mlé{bgfaﬁg%é gﬂ]d%p%g;ls re ofla;to %idl\ﬁq%d%cwred by

r es KR TN SSHOMEN TP TSl - 214 THle EHR3EH: raft iRt aFsium was
eacméﬂbdxwmgpent in the reaction solution was

measur ed by usin gas chronmat agraphy anal yzer. The
out FIW It %D g‘}ﬂda was cal Sé’t%gﬂ:%é)é&rld? kg curve
formula (1) fron1the wei ght nmeftHeet assiumin the

con nsat e qht ai.-ned cool i the gas at the outl et
q%e S h r{eif@ehb%nd theq%e' t of 35 potassiumin

the Phaairalfyaqttmf@ eutgeit: Andl.ysikse of Potassium 1.

Anal 1M§§ Bef ore 004/ 078696
PCT/Cg%fg‘Oej'f 6)8?&2% 25 Thelt%gzt \a(\l%y bef ore use was
fi n@hASFRoFPW Fadi®: agat e nok® &/THAd then dried at

1%0%?@0%1&@%1&&? v re}iaa f|oowclelr sanmple. To édgd
of t ejﬂf er g QP e 1 0 0.% Iﬁg&ﬁlmater was adde

and 2
2. Analy51s of Potassium Detected After Reactor

Outlet

The condensate obtained by recovering the reaction
gas at normal temperature and atmospheric pressure was
subjected to ICP spectroscopic analysis under the same
conditions as in "1. Analysis of Catalyst Before Use"
above, and the amount of potassium was calculated.

The results are shown in Table 2.

Example 2

Preparation of Catalyst B:

An aqueous solution containing 47.0 mmol of sodium
chloropalladate and 10.2 mol of chloroauric acid
tetrahydrate was dissolved in pure water and the
resulting solution was measured to 90% of the water
absorption amount of the support.

The aqueous metal salt solution obtained above was
uniformly impregnated into a silica support (KA-160)



5 hydrochloric acid was further added. Thereafter, the
sanple was boiled in a sand bath for 2 hours and then
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quantity of 500 ml. After filtering, the filtrate was
subj ected to I CP spectroscopit 2fhatysis under the 10
follow ng conditions by using SPS1700HUR manuf act ur ed

by ei ko I nstrunents.lnc. .and th unt of potassium
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of tiffe PaSpHIATEITIHRE dadiico F& SiettdN gs AL WGiqn iWH$ measured to
obt aiard abave Mahe Wida Ebg i ARMINIEE &he catalyst.

o | Suppent, (A0 MR 20041000000 1 e, byt anc
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Then, the reaction was performed in the same manner
as in Example 1, except that the reaction conditions were
changed as shown in Table 1. Also, the analysis was
performed in the same manner as in Example 1. The
results are shown in Table 2.
Example 3
The reaction was performed in the same manner as in

Example 1 except for changing the reaction conditions as
shown in Table 1 to give an outflow ratio of 1.2x107*

$/h. The results are shown in Table 2.

Example 4

The allyl acetate reaction solution obtained in
Example 1 was hydrolyzed at 80°C and 0.5 MPaG by using an
ion exchange resin (Diaion SKiO4H, produced by Mitsubishi
Chemical Corporation) to obtain an allyl alcohol. The
conversion was 98% and the selectivity was 98%.

Comparative Example 1

The reaction was performed in the same manner as in
Example 1 except for changing the reaction conditions to



nonahydrate was di ssolved in pure water and the anount

of the solution was adjusted to 2 tines the water
wahswropsddon 5 anmount of the support. The resul PCIGP2004/002214

solution was added to the inpregnated support and

| eft standing at room tenperatdife-for 20 hours to

obtain a catalyst. To this solution, 538 mml of

hydrazi ne nonohydrate was further added and after

st i GiVEgaat ougdHore FFdist @fe 5107 F 34 hdies rasydts are

cat S ed with pure water and dried by a

hot§§¥§kd?®eF%%§%1 0C for 4 hours. Thereafter, 33 g of

pot assi ukfaeat &he weacdiiosoel voe cietaguysd wasedrawg g, and

resuylst bnge3ohWt,i 9 HWas iR Seed 0 wadbFdund0 %O he R esent in
wat er absor,pti on amunt of the catalyst. 15 This

5 sol G PoN 1Rt Por M F§3G&dC8n tHHRE C3tdSFst and
then dried at 110C for 4 hours to obtain Catal yst B
for reaction. Then, the reaction was perfornmed in the
same manner as in Exanple 1, except that the reaction
conditions were 20 changed as shown in Table 1. Al so,
the anal ysis was perfornmed in the same nanner as in
Exanple 1. The results are shown in Table 2. Exanple
3 The reaction was perforned in the sane manner as in
25 Exanple 1 except for changing the reaction
conditions as shown in Table 1 to give an outfl ow
ratio of 1.2x10-4 %h. The results are shown in Table
2. Exanple 4 The allyl acetate reaction solution
obtai ned in 30 Exanple 1 was hydrol yzed at 80C and 0.5
MPaG by using an ion exchange resin (Diaion SK104H,
produced by M tsubishi Chem cal Corporation) to
obtain an allyl alcohol. The conversion was 98% and
the selectivity was 98% Conparative Exanple 1 35 The
reaction was performed in the same nanner as in
Exanpl e 1 except for changing the reaction conditions
to WD 2004/ 078696 PCT/JP2004/002214 - 27 give an
outflow ratio of 5x10-6 % h. The results are



shown in Table 2. After the reaction, the catal yst was

drawn out, and as a result, potassium acetate was
wobamath7s@ebe present in 5 the vicinity of therPcearionom2214
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propylene 30
propylene 30

Olefin
propylene 30
ethylene

TABLE 1

8
.8
8
8

Reaction
MPaG
0
0
0
0

c
135
150
145
145

Reaction
Temperature | Pressure

sv

Rt
1600
2700
1600
1600

Catalyst
A
B
A

Example 1
Example 2
Example 3
Comparative
Example 1
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29 TABLE 2 Al kenyl
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after after after after-R®i® 5 h 2400 h 5 h
Exanple 1 355.7 320.1
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of Acetic Qutfl ow

92 91 70.3 6.5x10-4 Exanple 2 349.7 301.4 92 90 26
2.2x10-4 Exanple 3 366.6 31TABLE4290 78 1.2x10-4

Cgnparative 380. 7 311.9 94 88 81 5X10 6 EXdMnkedsion

| fdustrial AppftiEasi| Ay Becofdt iyt q:‘ﬂ‘?é*epr eseMoetic
invention, in produd™g a 5|l ower Aliphatid acid o;t?w
carboxyl i ¢ acl ceztleker]ylatkeon| asfower| sftephdlic, __ & ., aEe
carboxylic acid,5 & | awe¢0®ketfi n5and lp@ggerk |t he

canpound contlai ni ngyTakkali metal andd or alkdline %eart %/h
meE¥Amras a calt a¥8Fst dod38nknt i #2controPled |in fhed 6.5x107*
oUEfdmephe iy dulri 3P .-FegctIodnd so t98at prodéctilon €an 10 | 2.2x10™*
prieceede st abl ly I4s.6a || ®1g.¢1 e W4t hout Bopailri ngsthe | 1.2x10™
cdtaipptheivact | vadoys WO 32Q04/ 078626 PCT/ d°2004/ 082214 5x107¢
30Ex@pALMS 1. A prodess for|producing a | ower

ali phatic carboxylic acid al kenyl, conprising

reacti ngTaduswial Applicability
According to the present invention, in producing a

lower aliphatic carboxylic acid alkenyl from a lower

aliphatic carboxylic acid, a lower olefin and oxygen, the

compound containing alkali metal and/or alkaline earth

metal as a catalyst component is controlled in the
outflowing during reaction, so that production can

proceed stably for a long time without impairing the

catalytic activity.




olefin, a lower aliphatic carboxylic acid and oxygen
in a5 gas phase in the presence of a catal yst
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cat al yst conponent containing (a) a conpound

contai ning al kali netal and/or ¥l kaline earth netal,

(b) an elenent belonging to Goup 11 of the Periodic
Tabl e or a conpound containing at 10 | east one of

these elenents, and (c) pall aeH Swherein the
outflom;natiOAobrbakséheo@ogpodud1nqnhaubWQg alliphatic
met al__an L. alkalln c&ar h net al ed b

for i B0t Dy rE T TeBRys o CBhB 155 0, FRECET ey B over
r at bdef94; ha=1pwags allkghhkriof calrkakiy liet akcidr aakdkakkygen in a
ear t e k f

ol KB art Aol sl Prarhe eati feCaataltat Cooriesps, @
100SpppoZt ¢ﬁ§lﬁﬂoéu@PP§ﬁeérééé§§°ﬁsacPéﬁﬁéHStnC@mﬁpﬁﬁnt

1, céétwmﬁaﬁgn4bbeaoebﬁbQWhaabbﬁth&n&hQWthQQQlmeal and/or
0. 008% h ction prociss as ¢

od in
cIa@&#?llﬁﬁePéFﬁhtﬁ@téinKSW Pt F eW?“FrSﬁi@“@G@Q e Group
0. 005%bh. the Fbelbﬂedu@hbma piroaessmpduddacord ain iagy at

f I d ,
contarrtog e BE thlsh lRRRR sl Bho (Bl BRELdM py, wherein
met ahei suafdowpoandocorft dieni nheatohpasndogenmarineng alkali
sel geted %58%&“%1& (iliBe ©aDEhShibpg 10f rle??c'é's*é‘?i‘ted by formula

sodi um “potassium cesium magnesi uh um and

bari(um, 3s Thempﬂo@udﬂﬁbﬁop@o@é%dhas claimed in any

one of C ns 1 t erein (a) the conpound
contalmlﬂf%#ﬁ% ?a‘ b%@/or al kaline earth neta

is a salt of amhsme(kgAhbphﬁtabkahibmayhlcoachﬂkaﬁine earth
The product| c d ip,clai : P n

the salt of a gégrgé egﬁaﬁ(@éggrb%§§I%§ %%?%1%2ﬁgégi or

at | east one akkbbingebactedmétain {nthhanentddeueptalyst

pot assi um cesju nesium calciumand bariumsalts
b7 70 2004/ o BReRt el BB 0N ooanta T 281 Crorm ¢ (1)

‘acid, acetic atiedprpdepRitdRine paocessaesyldleiaeiad ior claim 1,

met hacrylhic. a8 di v 10w ratio is from 0.0001 to 0.008%/h.

3. The production process as claimed in claim 1,
wherein the outflow ratio is from 0.0005 to 0.005%/h.
4. The production process as claimed in any one of

claims 1 to 3, wherein (a) the compound containing alkali
metal and/or alkaline earth metal is a compound
containing at least one member selected from the group
consisting of lithium, sodium, potassium, cesium,
magnesium, calcium and barium.

5. The production process as claimed in any one of
claims 1 to 4, wherein (a) the compound containing alkali
metal and/or alkaline earth metal is a salt of a lower
aliphatic carboxylic acid.

6. The production process as claimed in claim 5,
wherein the salt of a lower aliphatic carboxylic acid is
at least one member selected from lithium, sodium,
potassium, cesium, magnesium, calcium and barium salts of



7. The production process as clainmed in any one of
clains 1 to 6, wherein (b) the elenent belonging to
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containing at | east one of these elenents is an

el ement of copper or gold or-a3tomapound contai ni ng

one or nore of copper and gold. 8. The production
process ,as clainmed in any .one of 10 clains 1 to 7,, )
wherOFRLE PG GIcefils, 38 idowdr ORLOBHREL i€ 19raFdwyiiicc acid or
aci chemadcaxyden aarigl.r eacted in the presence of water.

3, ALous ol bR RIS S0 K PIEEG one o

of dlaiims 1 to 8, WherBim pgbodudie edempentedelamging to Group
Claﬁqe%f!Qﬁ%nﬁeQQ%dg% TQHTén%r;&%% SomMiee %4¥¥%ﬁ$ing at

| ower aliphatic carboxyli¢c acid is acetic acid, the

| ondieaslteing iof atieplccgd emeditishas Gt glied@ntowdr copper or

al | AU &rCar PP AChtaliEMY dne Wr¥Wore? Y d
ace?E?é. 11. V?ﬁﬁ uacetate S}OE%teg'by thgrbrodugﬁgg$r an

pro ‘as set forth in claim10. 12. The production
process @s cl gheegricdivaity conerefcesel alstelbhimedB,in any one of

wherein the | ower aliphatic carboxylic.25 acid is . .
Aco 1A EE d, tPhd 1| WS SareRt d B T POSTENe S ehg L iphatic
obt aarddxlydvier aaliidplaid oxyarenoxyle ceacitetdalikerptle ipresence of
al lyl..acetate. 13. Allyl acetate produced by the

production process as set forth in claim12. 30 14. A
process flor plodwriary adni pdlakdy Icagbexiydlic asuraldianyl

hy drplodiced e draveircdudidd gar%re%)()éls' Get?®dtth in any

al kényl as sef, forth in claim9 in the presence of an

aci ®rCattdl Pl dott@ B-an al kenyl al cohol . 15. The
producti am .pr aeRs Hrasiudtaioehrdtdaid® HM.aindd WierLiyh one of

RN R N NI TG N

wheragiinl tilse doaweirc aldighattihe dameoxydlied iaciics \WRhylene and the

ZOOQQQ%QQ%% E@ﬁéﬁp%ﬁgiﬁgg%%;%afb&%%lic acid alkenyl is wvinyl
acetate.

11. Vinyl acetate produced by the production
process as set forth in claim 10.

12. The production process as claimed in any one of
claims 1 to 8, wherein the lower aliphatic carboxylic
acid is acetic acid, the lower olefin is propylene and
the obtained lower aliphatic carboxylic acid alkenyl is
allyl acetate.

13. Allyl acetate produced by the production
process as set forth in claim 12.

14. A process for producing an alkenyl alcohol,
comprising hydrolyzing the lower aliphatic carboxylic
acid alkenyl as set forth in claim 9 in the presence of
an acid catalyst to obtain an alkenyl alcohol.

15. The production process as claimed in claim 14,
wherein the acid catalyst is an ion exchange resin.

16. The production process as claimed in claim 14
or 15, wherein the lower aliphatic carboxylic acid



al kenyl is allyl acetate and the obtai ned al kenyl
al cohol is allyl alcohol. 17. Al kenyl al coho
wonrodwosde by t he producti on process as set foPCIIPI004/002214
any one of clainms 14 to 16. 5 18. Allyl al cohol
produced by the production procgds-as set forth in
cl ai m 16.
alkenyl is allyl acetate and the obtained alkenyl alcohol
is allyl alcohol.
17. Alkenyl alcohol produced by the production
process as set forth in any one of claims 14 to 16.
5 18. Allyl alcohol produced by the production

process as set forth in claim 16.



