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WD 2004/ 078697 PCT/ JP2004/ 002215 - 1 DESCRI PTI ON

PRODUCTI ON PROCESS OF ALLYL ALCOHOL, AND ALLYL
WOALW@Hk6IOBTAI NED BY THE PRODUCTI ON PROCESSES P&T/JP2004/002215

Cross-Reference to Related Appl{cation This

application is an application filed under 35 U S.C

111(a) claimng benefit pursuant to 35 U. S. C

119(e) (1) of the filing datesotrpteorr ovi sional 10

Application 60/455,589 filed March 19, 2003, pursuant

to 35 U S.C 111(b). Technical Field The present

I nvent i OBRROBUATEONt BROBESSr OFUATINM AfL.COHATy| ANDC GIgIY.T

15 Backgr aupd Bt obBatbitepPEQdYEE YR o e hns
acetate

phase oxidation reaction starting from propyl ene,

acetic agh&ks ANtk AXYOee +& KA1 M YSIAGOTIPELSIHY a
support havi ng supported thereon 20 a gf%%adlun1as t he

mai n catHyStaR fetRD ah®l 2 cORPbERAtIeBnt Af A ngnder 35
al kal$.oetel 1 apgy of 1 &d kbhd neee@f i b pet@handBsta 35 U.S.C.

co- | s . wmdely_used. For ex | e, _Japanese
neiird b Pheah S {5509 oirke 25 By 0 EEL8Ra1
(JPRpPeRiod04s) 60 4%5 0383 fheegridaiuchi b®, 02088} ypursuant to

ace$§1§.§YCPS'P91F%?5 catal yst conprising a support
havi ng supported ereon pal |l adi un pot assi um

acet at e/ Boppeicabnpbakhits. Al so, a nethod of

hydrol yziRg gtéydnacei@d St byn U N8tedNt8CEHe CRE8ENE L ion of
to obtain al%%% al cohol is known. Furthernore, a
metdoty of 2pFoReti ng al |yl acetate and then 30

hydr ol yzeagkgheuseparat ed allyl acetate to obtain

al Iyl cohol is known, for exanple, i sclpsed |
Tapanes el ok AL PR BrRE PABEF C3E | BAIKD. 2630358 4Bere an
(JRRALPL-a28874Ys)is |obpaboedi by al §§s phesbobxidation

cong i y e Lon cof akky
ccoreRectoy el AERIAgerrcln PESBYELAOR SEEPLE B33 ana prvaen,
of al¢ytabrettenpsipiegentsupport having supported thereon

a palladium as the main catalyst component and a compound

containing alkali metal and/or alkaline earth metal, as a
co-catalyst is widely used. For example, Japanese
Unexamined Patent Publication No. 2-91045 (JP-A-2-91045)
discloses the production of allyl acetate by using a
catalyst comprising a support having supported thereon
palladium/potassium acetate/copper components.

Also, a method of hydrolyzing allyl acetate by using
an acid catalyst to obtain allyl alcohol is known.
Furthermore, a method of producing allyl acetate and then
hydrolyzing the separated allyl acetate to obtain allyl
alcohol is known, for example, as disclosed in Japanese
Unexamined Patent Publication No. 61-238745 (JP-A-61-
238745).

In producing allyl alcohol continuously from the
production step of allyl acetate, when acetic acid
unreacted at the production of allyl acetate is present,

the hydrolysis reaction rate decreases, because the
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the hydrol ysis reaction rate decreases, because the WO
2004/ 078697 PCT/ JP2004/ 002215 2 hydrolysis reaction

woho@lorgdo7acet ate is a reversible reaction. TRETEPIN€002215

the reaction solution obtained hn_ the production step
of allyl acetate cannot be used as it is and in order
to achieve an efficient hydrolysis 5 reaction rate,

thehyeﬁelyemspt@due&oﬁbbﬂiaEgylnabBQatérﬁﬁuﬁiE@Qe&ﬁ&%le

eta separ e a urif thro ,a .

o ErthiBe i eRRly hE kRt iB EhnGagh S8¥hifed in
subShanpraduytconpstepngfaalleaaeeaaee waheot dedused as it

20 15, Bh8ohA ok Beby GEoLKREL,LOAR! 85aE  Bhiy by B
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t hereRr@hEPN 0R2E6Bl uthenreFaEiABr REPEVUCENCbhe ipedcdssthe

forpl@a@aﬂ@bﬂgsaébybfa§@1§iea@ét&%éngs s@§h§%¥%ﬁ and
um, acet at e/ cop

um pot as
o oRShEhoRd BRBFRRAD S BoTpouhaCtaRt aPHERqSaPkahe AeERLting
and$@luai®alsnbséanthalSynebmpros1agcamm9meabe&atbvedater

f h t catal ¥$
[TCRE COTPOYEE,t o0%, SOTBONERL 0 RBLER! NS anconcn.
aIRhm$,c@ﬁp@hémvesﬁqylnmsotbssanequﬁkedsfomtpﬁmmﬂyuhg the

Cat?é%éﬁlgHrEBQuEESnreaﬁﬁfgﬂ Senln gerngSEQQES?br

of desorption IS not partlcu 207un
onep¥%%§%hngoﬁlHﬁ%oﬁﬁﬁtéheobﬁuﬁﬁiﬁg pscabelyetedomprbeing

thapalD@d@ﬁﬁypétégéﬁuﬁsaéé@éﬁéWQOBBE?r'lehéﬂgmkhgn wherein
al kali conpo entéF%ér eact, ro ucing_a new co nd

(he?e?ﬂ%??%? rep Biee %% ahin Qeéﬁﬂcaaé/ar alkaline earth
conpetiail" @raadcbhpsnaﬁetu@raeed ﬁ@amouad b&mEBﬁﬁd as one
e

conpoibeftaf P BEE vAPRLIRE [AbEryRreteincring one

t hecehtegtinesy p@lésd|@n1aabkale oomgbnahedsgonpdesntbs and
OUtfi@WénQuétF£gﬁ tﬁéog }thoéu§Lh¥'t§86%3%§t98h5995seen.

t he catal yst SI's ste
occlie, m%C%@@bS@fofeﬁﬁﬁpﬁ@tggntthn@bnEéﬁéhﬁulérlY

reqwmd@ﬂsto@ﬁ$cbﬁﬁubﬁe0feé§8§”fb9”d@§o?ﬁh§65 8Echib8ing is
rovi de, a pro uction I 0OCessS

se ention is to
ofe%?fb? cbRoPe GRdFethe| §Pehicofbld gansparting material
ef fawd etihé ya bbé 2l nedmpynbyd( o) yzéagtt hprobaaetihgna new

compound (hereinafter referred to as an "acetic acid
compound") and this acetic acid compound is more readily
desorbed from the catalyst than the alkali component(s)
present in the catalyst. Depending on the case, this
potassium acetate-originated component outflowing at the
production of allyl acetate poisons the catalyst in the
hydrolysis step and if this occurs, a step of removing
this component is required.

Disclosure of Invention

An object of the present invention is to provide a
production process of allyl alcohol, where allyl alcohol
can be efficiently obtained by hydrolyzing the reaction
mixture from the production step of allyl acetate without
requiring purification, separation and the like.

As a result of intensive investigations to overcome
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woOihE/079®7a result of intensive investigati onsPCD/JIP2004/002215

over come WD 2004/ 078697 PCT/JP2:904/ 002215 3 these
probl ens, the present inventors have found that when
the conversion of the starting material acetic acid

i's @{@é@t&%bl@zﬁ@e PHOdYEd d S SiBReRfoRd | WAvacebah®, that
t he resu tl%pgqreactlon m xture can, be |ntroduced in

to .
t hd'Th eoI ‘ée”s*‘tJe‘bnvx? HORR %%%%‘fh@gtrﬁ? %ﬁha acetic acid
puriél@Jaévmcﬁnlrtl ?]lwapsmdimtldiheswlﬁwﬂtalDanad:@ﬂate, the
acco i shed based on ' in .
Lo FRFLAR YR ETGE nDPORE Sl WS {308088eeq iatg the
f orhiyptoeliies ¥Ry %ttéglwatlrwhtol pasohpy i shngueherfiol foekhgon and

]I)égﬁﬁﬁhéﬁanandrﬂ@) &0 T, SoNVEE sh o8 Béeﬁhgccompllshed

star I n mat eri al acetlc acid in the step (1),
1 LS thERIRI( 1), being 60% or nore: Step

(1) at %Wd‘pﬂl@épﬂ_‘}dp Digle aﬂ_)idée@@eim@nfiém p:c PPyt eseprocess

cetic acid and oxygen in gas ase |

S tpd by P Tt o R S Epr thRagPhyoving
sup@tmpsed( I heamdn(2 p, catiah stlue ccmmmsmionoof athengtéajing

C [ q@
cartrernrat LS Mkt e Py RO oFefbagehiBy by
t hef Peru Lali €1 Tabbeiny a0t oppoupde: 20 cont ai ni ng at
| eagit o % f these el enments, and (c) palladium and
(

Step a step of hdronZ|n t he allg acetate
obt ai ned? | FiteR hef sPepdpaind byl il nacakahei Grewt RFgeY Lene,

t(o M@@i@ea@i&yénd%xybéﬂhgﬂu aC@@yeﬁﬁa@e (%0 théappysence of

cetic acid react or et -
cet |t TS bt SRRt 59 o PERRP SRR L o 1oBPFEd FRereon
aci &l @dtakpst orompoheny xodPdifihgThe)paesempound containing
VS0 ML S Bl0 pRhEPLEL BLBRELARY 1B v orement
belonging to Group 11 of the Periodic Table or a compound
containing at least one of these elements, and (c)
palladium; and
Step (2):

a step of hydrolyzing the allyl acetate obtained in
the step (1), by using an acid catalyst to produce allyl
alcohol:

Conversion (%) =

{(amount (mol) of acetic acid at reactor inlet-
amount (mol) of acetic acid at reactor
outlet)/amount (mol) of acetic acid at reactor
inlet} x 100 (1)

The present invention (II) is allyl alcohol produced
by the production process of the present invention (I).

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

[1] A process for producing allyl alcohol,
comprising the following steps (1) and (2), with the
conversion of the starting material acetic acid in the
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conprises, for exanple, the followng. 30 [1] A

wonroedsssof or produci ng allyl al cohol, conpri spPag/Jrive4/002215

followi ng steps (1) and (2), wijh the conversion of

the starting material acetic acid in the WO

2004/ 078697 PCT/ JP2004/ 002215 4 step (1),

rergtee%mtl d Bedydadad By R H00 0 v®iey 66 &Pr more:
(1) step of producing allyl acet ate from pr opyl ene,
acei?ecp ddi)f and oxygen in a gas phase in the presence

?L 5 aa:a.tta:ltglsif cpﬂﬁuuc&lmtaalmfwétdtae(ufngommmpmy:e@ne,
ereqQqn a Ca S en CO 0]
conatca"a’lqcnlcngaCl éﬁ& rgg r{]and/ or&aﬁalél}}%% %rﬁgﬁgﬁ%‘l’%e of
(b)a aretellarntconystionging to@@Up ey ofg t HepPer fedi thereon
Tahl & Q1518 s"@%ﬂ%eﬁ@@cﬁ'}ﬂ& urrr]?é A { £psd c%lﬁp&ﬁncﬁ h@éﬁtalnlng

elenents and nd Ste

I5¥L lhy‘tﬁ-‘féilyza?w Q%ea]d‘fa}lﬂneac%%la"tlb %Eaaf neblb) nant%leemen‘C
Slt Qibhl(c%ﬁ)glcrgy WS I N /1§1plcsif{ @{@Iy@%d@l@r@g@p@ ctairlazl compound
al cono nver.si.on 0 0 ace C
P T G (TRt ot RS Drotets o aidqial 2
r egedIdradiomt;] edyd anount (nol) of acetic acid at
reag( (a nI et} x 100 (1) 15 [2] The production
S S

proce ‘described in [1] above, wherein the
out f| ow & atiep paff odirofzing the abbmioo@mt@bﬁtglphah@ed in

al d/ i E&da11v1
byk%r mul a ((2]@)n R e R I e S
ratd e n = {mass (kg/h) of alkali netal or alkallne

earth nebabeggﬁgﬁtggbnass (kg) of alkali netal or

al kaline earth netal in t tire .cataly packed} X
100 (2) 20 [ 3] 3HvENr ddedt) (Sﬁn S&eSs aé’sldééastc "?’ﬁw inlet-
[1] or amount (mol) of acetlc acid at reactor

outlet)/amount (mol) of acetic acid at reactor
inlet} x 100 (1)
[2] The production process as described in [1]
above, wherein the outflow ratio per hour of (a) the
compound containing alkali metal and/or alkaline earth
metal, represented by formula (2), is from 1.0x107° to

0.01%/h:
Outflow ratio (%)/h =
{mass (kg/h) of alkali metal or alkaline earth
metal detected/mass (kg) of alkali metal or
alkaline earth metal in the entire catalyst
packed} x 100 (2)
[3] The production process as described in [1] or
[2] above, 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.

[4] The production process as described in any one
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[2] above, wherein (a) the conpound containing al kal

metal and/or alkaline earth metal is a conpound
woanisarsdiong at | east one menmber sel ected from PO®JBIIOUM221S

consisting of lithium sodium_potassium cesium 25

magnesi um cal ci um and bariun15[1] The production

rocess as described in any one WO 2004/ 078697

fJEﬁgOM O%ﬁl%?ﬁl h&qhélﬁ%{ rﬁ (%Tg] + ROO¥Emp¥hgEetBntalning

ound and/or al kal i ne
eaalkakcetmﬂatals andAdx @ik@llm%mr*am|Ib%%3rcl%aﬁb6§§7h gf a

aCi&'wei 1J§}%@{@d@§fb@£ypi@ce@@§das described in [4] 5
above, ereiln the salt a lower ali

hat
carbpxy[?b %@?dPW%d%?t¥%%sPr%ﬁ%sﬁeﬁ%e&egg?ég?gleré%ﬂ
|i &b wks@ﬂé_ulﬁn + POt @55t UBT sesbwsr ahjpkstim carboxylic

cal ci ym and riu |t f f '
rostante Gt reeshordF biur oF TherRdcrepfic TLkRiRLG
[ 65 odbem pr poties & bum pr coeessmasndgsesibed alaapmopad @ﬁrlum

[1 [ e t |
T
coacaYhLﬁgaCa@ peametbasrpslichasédel enents is an

el ement | gf C@ngbreauCGQbﬁ ko@e@@naguaéseembaunungany one

one or nDre of per an
pr@éeéélaEOdééérﬁ @Hevnwgﬁﬁeﬁﬁe?kgf P %%bvg%qng to
mhekeup propy! ene, pacebiddcatieddlandr chygenm@p@nﬁe@©m¢@lnlng

sence of r AII 5 c [0
by %hz Efﬁdﬁe? 8% tﬁ%s%rgéég% es%r %édg?%h§%§ %ﬁg oFrPer °F
[1boﬂd b¥] aabompounBesbniadeingr oggr Py AQreuctt Fopper and
|on Preferred enbodi ments of the present
entlon are described in nore detail bel ow.

con‘pouncﬂ 7donThenPrgdackiOn %P&Iesén&/sordeélcﬁdﬁeﬁg imp@ny one
ea%Eh[ﬁqt ab (3) bBRE Galedledst drobylsed,n ddetisi erid and
(1) of 'the present jnven |on rtlcularly
| | PYEEN 3KE F&R§CHEISUf | %échﬁ Cg;gp Gipound
cont ai nifigg ahllly&&&ﬂddh@lofpﬁdwo@chmf@eb@m@mqm
|Uﬁﬁ%cﬁgﬁeﬁgﬁgfd%§ t@% %%Q‘%y okl 1§ ageqrdi b,
Best Mode for Carrying Out the Invention
Preferred embodiments of the present invention are
described in more detail below.
The compound containing alkali metal and/or alkaline
earth metal (a) in the catalyst for use in the step (L)
of the present invention (I) is not particularly limited
and may be sufficient if it is a compound containing at
least one of the elements belonging to Groups 1 and 2 of
the Periodic Table according to IUPAC Nomenclature of
Inorganic Chemistry, Rules 1989. This compound is
preferably a compound containing at least one element
selected from the group consisting of lithium, sodium,
potassium, cesium, magnesium, calcium and barium, more
preferably a salt of a lower aliphatic carboxylic acid,
still more preferably at least one member selected from
lithium, sodium, potassium, cesium, magnesium, calcium

and barium salts of a formic acid, an acetic acid, a
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30 Inorganic Chemi stry, Rules 1989. This conpound is
preferably a conpound containing at | east one el enent

weoeebamre™7f rom t he group consi sting of |ithi unPCSOP1004902215

pot assi um cesium magnesium cal cium and barium nore
preferably a salt of a |ower” afiphatic carboxylic
acid, 35 still nore preferably at | east one nenber

ﬁ% %%l& {8 0Rd ] LY WUB SO W1 RAYAS AR EEEYUIY acid,

Cl'um ™ an ariumsalts of a formc a

ArOaICeL ¢ iE] 211, D T D) Y FEDT P J%dﬁ‘?%ﬁi@geréhly a
aé?gqéggfﬁmcéég%ékeznw acrylic acid or a nethacrylic

articularly preferab t
o7 of br bR S GThaLY Lt 4t CFAFESDEART BL0F (B) CERRP 11 of
:Lﬁyﬁ@gﬁeb@é@i@lmlfb s&rovpdidgoto BUurhe PemendietTabl ef
ordin mencl at f
CrERTEETSie RTL 1585 DY Eher Bubothde Soar SPALRS a
| cashtaneing @hebeast eorat of |hheﬁ@ ehempysf iporhgseatalyst
'nfépe %éeﬁe(éﬂeoétég ﬁ? eéf”%hé”ﬁ@@&éﬁ@ ih%entﬂ@hUQ@

nments_ an rates, carbonates, 10
suiﬁ@l@@e GrouRi £l ael aMeAFFs2RANREFPHES  oF 25PEPEEFS11

el§H§§5te§h'§r§9ﬁP@n§8§dl§amE§f@habhylmﬂesObfnarGroup 11

el enent (s) sel ected from er _a d
th@?@@?ﬁ andTﬁb§tcBWQPB?B%IggcSﬁﬁg?rgggXegandPg?%%%%3
al enemed’ (Fhespaktadiuirbm) coppelreandt gbydt ofor goapornd

o358, biohob B RP ORI B L e o

_ y netal palladi um
Thaloheet al pal |l adi unt as used herei n neans pall adi um

havi ng v h | '
Obtalneg S g%gﬂggéuﬁlké péglégkggFQgEgQ% ¥owahlse in the

/or tetr | ent
paskaﬁlmﬁﬂléﬁ %h?hprﬁ§@P§zFﬁ¥enﬁ&&Podé @Pyé%ﬁ3¥9ﬁ§gbs

a Leddatag n@&%@ﬁ: bﬁtt ltshlp%etfleﬁ.‘%bltyhﬁlemaﬂﬂ @:dallllmdlemd The
not be entir state. The st r

mat &etal Qﬁlgé)ﬂlpﬂle iE pg&durtheresmn g}teaélgr padi Q1m having 0
| i Riatlegcand mhhalgmmuaﬂmwmnamm @ezﬁsmaMhMMQhﬁq%nqd by

capa Ie of co verti | ;
us EF BT Pe 8 l rﬂ% d‘l)/o ;e ﬁ@al@%@?al@a&wﬁﬁn ion with

e alt capa
comyelirtaizige, nMdmg@In pvan legdiviranienésude, reéiHCJdWe Fnt. At

this time, the palladium need not be entirely in the
metal state. The starting material of (c) the palladium
is not particularly limited and metal palladium or a
palladium salt capable of converting into metal palladium
can be used. Examples of the palladium salt capable of
converting into metal palladium include, but are not
limited to, palladium chloride, sodium chloropalladate,
palladium nitrate and palladium sulfate.

The support used in the catalyst for use in the step
(1) of the present invention (I) may be sufficient if it
is a commonly employed porous material. Preferred
examples thereof include silica, alumina, silica-alumina,
kieselguhr, montmorillonite, titania and zirconia, with
silica being more preferred. The silica as used herein
is not limited to S$i0,, but silica containing impurities

may also be used. The shape of the support is not
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limted to, palladiumchloride, sodium
chl oropal | adate, palladiumnitrate and pall adi um

weoeubd4are97 30 The support used in the catal yst POT/JR4/002215

in the step (1) of the presept invention (1) may be
sufficient if it is a connﬁnVy‘eanoyed por ous
material. Preferred exanples thereof include silica,

tpgg%gguéﬁa&% ?&8ﬁ% ngngh5§§ﬁ§hgghEhe?@@?”ghbhh%%lb%wder,

i'ca bel ng .nore
pephemeedndTpelietuchuasau§9ﬁeﬁéﬁéﬂnSha§ené§Iﬂqﬁﬁﬁﬁfed

to siO i Llc 0 OulsERURISt is8@%0 MRy al so be
used. %He %gge%gf%h%egggggg?tufs néﬁ &D SOO % 8697

PETE3#2004£000 2181 tpd pact Fg QPP TR &g The SuPPort
g%%“ﬁl%s B@%@%@ﬁn@n%hUQﬁep@W@@@,orSﬁ@@b&uEMdstyﬂaﬂ For

spherlcal ha elis referr e
s GFFERL cus ¥ s B4 éuﬁ’é}to arti &4l aerrlly-glrll i thigd andgtrkﬁ‘
Ofettiiafit e, Z@hdhhth& Suop gratr t 15 wia les | Liddge@adi i on
the EEFD% 2ach! QQ>?ﬁVH§t Fire ‘%ﬁ%ﬁ@ﬁ%bﬂ#“ﬁkdﬂmB to 8

erlcal artlcle di aneter, whi h
nmm parl dqlnaardqﬁa il qul’énlftﬁ' &F 1R A It 1°% Jqu the

af r}f‘si’prlq ef Al fdOP B8, MMeHd ﬂat‘lﬁtil‘@B@ dfameter
per reaction hy packlng the 10 catal |n a

tummaas&éraketrbrl I, tehel P iIRTS H xS ?%
fapgg drrqnh ayd AR RS SYHE ¢ DS pelsTs oy rpralssbelg a
an e

as cjircul n may_ no e
peq FEpGedveh gé?ee%goqr? c? %/% nefizg’@fct,ié( Ji_¥ameter
1%*%@ed$1610 arc! i e gma@mnsmtgw f¢@|1$@ot nd of f pae 15nt° the
I Nnsi de. o at e B
pr%%%ﬁ%eé? atgé§stqggéfor AL Y13 €1k epEhE Lo ABNaPOhot

e pote structure of the
sqppwmeedtéﬁﬁe@mEV©§E por e dlaneter is preferably from

0.1to . poEE DL ehetabl Yot r one Os@pborsp0tha
and m)st pre]fera%l rom O. 0.nm

f.t
av@*rag@%ona@r@u@h%%*ﬁe? o L f obeLeHaRLY, R b e 138 §/000 nm,
”BMoPér$£¥f5f££y§efr@heoeastof500 nmxceadsm&ﬁ@OQrﬁﬁﬁrablY

LhErelt O 5t e 001 Pty by hBcrSaEa TR  Part e Berhean Lo
SU@ﬂ@ﬁtoamdnmc)tnalbadlmay|hardéy g ffheennybergepoif it
prg;ggggly SHBBOk L, +h8) sQ2kLadi Yrez 3@ the support becomes
too small and the catalytic activity may decrease.
The ratio between support and (c) palladium is, as
the mass ratio, preferably support : (C) palladium = 10
to 1,000 : 1, more preferably support : (c) palladium =
30 to 500 : 1. If the ratio of support and (c) palladium
is, in terms of the mass of support, less than support :
(c) palladium = 10:1, the amount of palladium becomes
excessively large for the support, resulting in a poor
palladium dispersion state and the reaction yield may
decrease, whereas if the ratio of support and (c)
palladium is, in terms of the mass of support, larger
than support : (c) palladium = 1,000:1, the mass of
support becomes too large and this is not practical.
The ratio among (a) compound containing alkali metal

and/or alkaline earth metal, (b) element belonging to
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to 1,000 : 1, nore preferably support : (c) palladium
= 30to 500 : 1. If the ratio of support and (c)

woabd4wdsaam is, in ternms of the mass of suppor PCTURHS4/002215

than support (c) palladium=_10:1, the anount of
pal I adi um beconmes 30 excessi V& y large for the
support, resulting in a poor paIIadlun1d|sperS|on

t at
fﬁ;a O(r?lé’cau gL ofrke theea%t r% 'ce'C H@/ﬁ a‘g‘c{Jm i rftthd Wis{@ashidg at

SUpport ( in terns
oflddse:_ ress odf tshm;@orqlemqyt@eran 1um (JCS) as the
p%lals]asd % LdiQEhadiRe s dip &ﬁldiltﬁﬂﬁfatlﬂlﬁ@@:skall
too large and this is not actlc . The r ng .

( af)er)lccﬂ'ﬁ]ﬁ%f}?g ef |° Q?ﬂ)d/eg#el?ﬁrk ¥longing
eald 11 (49 ﬁi@rredﬁldlﬁlcorﬂgim]ga to:r mm@m@mmvalmnq
PCT/ JP2004/ 0022 oup. T
or'%dH%%ﬂhdxgbﬁ#gﬁﬂ%ﬁf %ie ehs é?ééé?% engg{g ke

arwbc( c) paldadiamds:; ks ndwee ma%%elr@}?li‘) () FRRPRYS
(?Ih@azgl‘tl ungd ;ﬁﬂ r}hé‘@a?' }orm@élﬂ@/@ér@hkﬁéwg . (b)

el enment e ongi ng f {
t r@l@wmbd@@l &g kO CORpERINkL c%t*éli‘%l %@rl‘ﬁ f eg‘%]f’ e or

dg@&oﬁﬁﬁsébﬁ%éiﬁﬁﬁé at (Ldapel brdi ¢fn €hOsd &bDemdfifs: : (c)

nor e referably (a), conpound

cd@@bl%@hﬁmaTkhj?on%Qaf And? oF°aP kil the earth netal
(b) e|'§lﬁf@néab§1@§glﬂ@rt@s80uptﬂé stephel PepEothe present

ol erERRbion £ T AN Rt Oncel4oF B 1623t p8"F5T5e! CRBound
Theonat ahysy abkahsemehalhené(ep él%aé#n?h@aEFés@ﬁFal (b)
lnven gﬂegL) gfgnﬁfn bté'éﬁgu y1ho8di Bfe(@brdodic Table or

oun con al and/or al kal i
aat hompoand (ibylt%naﬁgeﬁ‘éwéﬁPSEePBﬁgPﬁg 388@ SEﬁmﬂ‘ts and

Ofééye %?Q?%uﬁaghfaOéupﬁoﬁeﬂpomﬁdtﬁﬂﬁtaalengtab method
ledet BrE o thite Somals e, (5,0 iad um o
F?g?fﬁ@@hia&ay lih}taﬁ? bax EXampﬂepamhe¢abirchlude a
peRPSRTEng RELFOF MoRPng 8 S84 o0 Eo AP ot s () 17
ordais Stepr(tA): a step of inpregnating a support with

an <RARERS -

a step of impregnating a support with an aqueous
solution of salt(s) of palladium and (b) an element
belonging to Group 11 of the Periodic Table or a compound
containing at least one of these elements to obtain
Catalyst Precursor A;

Step (B):

a step of bringing Catalyst Precursor A obtained in
the step (A) into contact with an aqueous solution of an
alkali metal salt without drying the precursor A to
obtain Catalyst Precursor B;

Step (C):

a step of bringing Catalyst Precursor B obtained in

the step (B) into contact with a reducing agent such as

hydrazine or formalin to obtain Catalyst Precursor C;

Step (D):
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sol ution of salt(s) of palladiumand (b) an elenment 25
bel onging to Goup 11 of the Periodic Table or a

woanpmasyd7 cont ai ning at | east one of these el eABRAPHOL/@02215

obtain Catalyst Precursor A, Step (B): a step of
bringi ng Catal yst PrecursorﬂAﬂabtained in 30 the step
(A) into contact with an aqueous sol ution of an

al kali metal salt w thout dryi t he precur t

obt ai n 2CAER A W@@Eﬂ?@%ﬁsqiaéigﬁy%iﬁé%:?%ﬁéﬁyi) e
brdpid itk Catralipsd S¥ercUicsior B obtained in 35 the step
(B) intg contact with a reduci ng agent such as

h i () “or fornaljn to obtain Catal yst Precursor C, i
Step (D :si 20041078697 RETYaIPP00 A/ 05258PT o @Piiped in

of ter- I ny t i i i
L&l Y Precit spt) G abfgdned d¢ontdenin
step (% ;ﬁ(\aa(s@pq( Ca?Cgistecp of briﬁé)l n E§<:)g(st . 7
Prasidta sormad abtaidrear ihkal it %@1@%1 (fgstc??i?’b CoRtate @
\M%ﬁﬁést@;qgﬁpound containing alkali nmetal and/or

al kalirne earth nmetal to obtain a catalyst; and Step

(FStePa(Btep of drying the catal yst obtained in the

step 19 éRp Jhedeaimyyshe fortabest nobhaise@pipijhefstep
thg%Fresent invention (lI) is preferably, for exanple,

a talyst produced by this nmethod and having a
speC|f|thsucae@bysaré@roﬁsqoinotQQOShﬁpg(éhdog pBpepresent

VO . 0sd. . f
TRl f] o Braieriblp Toe s epes ot eiiene

- L).i
pabEoGuranl BY | Hii e cHECHALI RGY. pEBRYPeReSPRCT bk SLTFace

sajpeat 68 hydegcasbo? AHGthds gidwedneyolumd hamed ahdto 1.5
progane, or a | ower unsaturated hydrocarbon 20 such as
buft égene, may be m xed. The propylene is preferably
hi gh- purhbyppoppybreefor use in the step (1) of the present

invention (I) is not particularly limited. In the
propylene, a lower saturated hydrocarbon such as ethane,
methane and propane, or a lower unsaturated hydrocarbon
such as butadiene, may be mixed. The propylene is
preferably high-purity propylene:

The acetic acid for use in the step (1) of the
present invention (I) is not particularly limited and an
acetic acid usually available on the market can be used.

The oxygen for use in the step (1) of the present
invention (I) is not particularly limited and may be
supplied in the form of being diluted with an inert gas
such as nitrogen or carbon dioxide gas, for example, in
the form of air, but oxygen having a purity of 99% or
more is preferably used.

The ratio among acetic acid, propylene and oxygen
for use in the step (1) of the present invention (I) is,
as the molar ratio, preferably acetic acid : propylene
oxygen = 1 : 0.08 to 16 : 0.01 to 4, more preferably
acetic acid : propylene : oxygen = 1 : 1 to 12 : 0.5 to

2.
The reaction starting material gas for use in the
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The acetic acid for use in the step (1) of the
present invention (I) is not particularly limted and

wanoo4acedr c aci d usual ly avail abl e on t he nmar keCTORWOD@2215

used. 25 The oxygen for use in the step (1) of the
present invention (1) is netlfarticularly Iimted and
may be supplied in the formof being diluted with an
inert gas such as nitrogen or carbo

e%ﬁh@pe(l)rpft?ﬁgfgﬁqﬁ%ﬁta&qye%ﬁ%o%x§5gkgéggg%%QZpr£8§lene,
p;’éd:éﬁ/i@fa@%&itid &ng'%tﬁ eahs, pfef eeabnhylesenitfpgen, carbon
0 apong_acetic_aci rop e f ;

%%%lgge%r(ﬁﬁr%fg?%én%¥e &n é?%v%%??o%f¥?§HFé,Qfagéglred'

t heham| alie ratopy 1 gnef ezadt yc agetd candi @xyIphopyeefignoted as

OXyd n¥§a&tio%'ggafgi&$ maPePiaio dnenpreigreterabbyion

357acetrc-acrd T propylene : oxygen =1 : 1 tg 12 .

0.8teoting Waberbabtrbn SihveRhglfmt 8Fi ANCghS Por Fa8LC!

In EQ’f“e}‘\ﬁoZQOééQZ@@&K E@ﬁéfﬁzoﬂéggzzﬂ :-diQueatep 1 :

(1Z of the p

(O oL L P et ieriLon, CLLcpental necPigpYLgReray

p?agQQQHQLQXHSﬁ Otlaabesgas may be used as a dil uent,

[ esired. n the, pr e set i cicd -a :

oxygen EES 68ﬁ8§é8na§tg§9?ﬁ8 gg%%?g%% gﬁnggﬁgﬂge in the

nmateepal(l)t bé theipresen§aénV@ntéparﬂﬂﬁgiﬁapéﬁﬁﬁFaQH&

St REEPRg SarBRah endlbRalgskonr, B BbRGROVEILEREY O in

. = ; : 0.9, nor

pr sher abkpdasdcsitaiest FeMng OmkLerPall? Odﬁ"lrule'nth—r?? :

85 r%%e?ﬁglgngng??@tF@nﬁ§b@mtm&guﬁnﬁﬂﬁﬁﬂegﬁpﬁd&nvelocity
_ .0 e . present inventio '

préﬁeﬂ&ﬁﬁythﬁéségthHﬁo gﬁﬁﬁbéQ%PV§¥ﬁﬁfnhq§%éé§éS

velagirtiy:udk, tioh refb@est amearesstift ehef sEack) ved or5, 1000

e L

_ 57Ts’less t eat o
r eachipare swoy hdecdinksi doiat lteg geemave thitferigadiq RYpetical.

space Vgilnoci:ih re26G8eds kA0 Pirakedile Hd EBNtuse in the

{ iecs (0t O 408 PHCSART (RO SHCH] O lot AT 5 5 20

mate1isalo O3 e 45€ Y ddted. Preferably, from 1 to 18
mols of water is added. By virtue of the presence of
water in the system, although the reasons are not clearly
understood, the outflow of (a) the compound containing
alkali metal and/or alkaline earth metal from the
catalyst decreases. Even if water is added in an amount
exceeding 20 mol%, the effect is not enhanced but rather
hydrolysis of allyl acetate may proceed. Therefore, it
is preferred that a large amount of water not be present.

In the step (1) of the present invention (I), the

reaction of propylene, acetic 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 step (1) of the present invention (I) is
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20 step (1) of the present invention (lI), fromO0.5 to
20 nol % of water can be added. Preferably, from1l to

wQ&o004r008é% of water is added. By virtue of the PCEIPIO€002215

of water in the system although the reasons are not
clearly understood, the outfléWw of (a) the conpound
containing 25 alkali netal and/or al kaline earth

netal fromthe _catalyst C . ' t '

A BAT PR Lo T 20 TATOT Heo R Feereed by @
nqﬁa@ém?dmgchx%ﬂg rc?ﬁﬂflmﬂchydn‘éﬂ;ysttm@é B |lyteterrade

may proceed. eref or i [ S I :
amount BT REEETHAS ba e T ha ] e e e 1§‘%§nmn
t her py eslentreéaveitn orenfgratinee keakronnl®f Beop)P efie,
ﬁg&% £o 0L 1, AL PYHEN-S i fiec  presence pladteghal vt

e per ed in any conventionally known form as
| orepRT Ul 1$|%€%%Sgh®%a%%9 Gutthhe Fa%ction is

pr &f &4 aPh Yt Agdbxety besgh & ophe 3besi€BLON OBO Pheceed at an
construction of the reac

terial o, Us LD
T O HES LROLSt ohA 1) BRETRES ot boBht FrpaaiPBntpppeTatere
I%:V&&?M?@UF@QRMQ&EO@M peaeison-may naptbe removed
particul ar it reactor constituted by a
naf%?i ?lﬁa%%n%g%pgg%gg%%f?ésistance IS preferreé“ In .
peffOrningpehéosmepq(tmeoﬁtene(bbe@énthﬁnvéﬁﬁﬁéﬁ ippgntion
terj eaghtopeLepehablbeshsel LOMEE0A b0r308Ckzag,
pr fa rom 120 to 250C._ If the reachlon .
t eppefarabdyi Erpes8-LhiA 10BAPRHrs Adythe reaction

di sady¥ant-agequskyscansa bheraeacthas hayprdseeaat-ageously
excessively |l o ereas, i

| ow rate, Lf _th [ ;
t eFBEFSt GREUCEXRBeY] §§gcfeﬁﬁ§lﬁ8aF%8%$?§§% ggﬁ %gythe
notsbetﬁeﬁopﬁdséﬁrandxbbbdsi§ MBaGdesheaklgwipment such as
perform.n S pre t o ' 1),
P REoRERAPof BPeboarlbhs bR s 350 shd ™t 2PL Lhl
frpmaBticed.1.5 MPaG |f the reaction pressure is

| ess t haR 0 MRIGrstiBinS PRy ndi Sadvart agaeuslor secalsehe
reduction in the reaction rate, where%s if t

r e&&ePor 1pr e§sihe BxXE8EAS 3FOVeREhd Leqdi% (r%ﬁ Gudiere:
as TheeacCtiisoR ok-ithe shecaMps teeenihee camtdfiratiiomaif the

acetic acid and the amount of (a) the compound containing
alkali metal and/or alkaline earth metal deposited in the
vicinity of the outlet and as the concentration of the
acetic acid decreases, the amount of (a) the compound
containing alkali metal and/or alkaline earth metal
deposited increases. Furthermore, due to the presence of
a large amount of unreacted acetic acid, the equilibrium
in the hydrolysis reaction of the step (2) may turn to be
disadvantageous to the production of allyl alcohol and
steps such as separation are undesirably required.

The outflow ratio specified by formula (2), that is,
the ratio of the alkali metal and/or alkaline earth metal
in the catalyst for use in the step (1) of the present

invention (I) flowing out from the catalyst, is

preferably from 1.0x10™° to 0.01%/h. If the outflow
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practical. The conversion of the acetic acid for use
inthe 20 step (1) of the present invention (I) is

woeQbe4an7saydre. There is correl ati on bet ween t heCT/JP2004/002215

concentration of the acetic acid and the anpbunt of

(a) the conpound contai ni ng-allkalH netal and/or

al kaline earth netal deposited in the vicinity of the
outl et and as the concentratlon of the 25 acetic acid
denaéaeess lﬁ%sahb@ntloﬁxtg) BhB . cBABOBRACTAGRt AMRPNGaY be
al k tal / e e

i Pebalt Ok, PR P hmPelRy B6pEathin TR ka1 SORRRRNCHna /or
IaagbaanneneanthUM€éa&t@éYaé@PPQlacPE thRecagailVshri Rt as

'n al SsHYQrOLMé'ﬁrBQQSEhQH ﬁgythstsbepstablaay bl RhO other
di sadvant ageous to the product

a1 Bang) aﬁdth§t@5§f§9Whra§l§eE§F§?é 8503t dﬁdeibﬁaﬁﬁ?alytle
reﬁékf@ﬁmaﬂbé auyf howsaabheaspeatlyedebyebsemaltaa( 2)igh rate

he.ratio o al.k d
L tel ho BB henepopRtentr, s Bhk JeiBpaRlctiraining
stamkall métaheapdésenalkﬁlnneeaarﬁh pexafll.owilmg this case,

fr 8%/0, %gtfﬁﬁﬂ%%yﬁggt F%OW&%E%Q%W bgf QR i 041 %nt @he

Pcrea.pz@@n/ 6028155 CompouRst FOTESLAASS PR L metels and/or

qaglkﬁﬁﬁnéeéﬁkkﬁnmeQQ MRY ahe amehpg0ed e i ugmReuUNd
containing a al and/or _ al kaline earth
nayoa@sawteoﬁwfhéh@a%atfslpw Qifd the cempeung © qr}ﬁ@lnlng

praduehiionekay AQH/be siiaklldneOrarhé atdherl ,5 diarihugh this
t he outflo b9 exceeds 0.01% h, the catalytic

perfofEhC ﬁﬁ& 8|sadvantageously decrease at a high

rate due tforthdal d2ge ditef mewsofoft ke kedripaaicdhl or alkaline

Co%fti%'t@)' 0%+ a3 l@%ﬁ'fl%lﬂ\? and/ gfe "i’rLal%"E,‘J ige a‘?l.q{atlht i1 and/or

I'S case, be nmi nt ai ned by

may
f eedikeg ifeoatid Ir@ﬁeéaaqrﬂa@mﬂdetlna tdhpiipt the reactor

Conf ARG alneald) waBtialmeand/ @lenﬁiﬂ@'drn%leﬁlnhlma&th
in an anount | arge enoug@ to ate for. the

outsFIemR IS asha! g Akkak} Jjetal element
an(t!xoraladat@alriene:a&am htnel”ﬁailaleléiﬂdrfﬂ)l@nttamrsedl& a catalyst

unprofi table. (2), the nmass of alkal

net ™ P&neaﬂtkartf‘r € ecaatqrtatr?yr% outflowing is the mass

of al kal buhelaw aatdior (%)/h =
{mass (kg/h) of alkali metal or alkaline earth
metal detected/mass (kg) of alkali metal or

alkaline earth metal in the entire catalyst

packed} x 100 (2)
For example, in the production process of allyl
acetate, potassium acetate is generally used as a co-
catalyst and the potassium acetate is appropriately added
to the reactor even during reaction, because this co-
catalyst flows out from the reaction tube during reaction
and is contained as potassium or a potassium compound in

the gas at the reactor outlet.
The "catalyst packed" as used herein indicates a

catalyst packed in the reactor and being in the state

before passing a reaction starting material gas. In the
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al kaline earth nmetal contained in the gas at the
reactor outlet. The alkali nmetal el enent or al kaline

weanuh7edoenent as used herein indicates the al RariJp2004/002215

netal elenent 20 or alkaline earth netal el enent
contained as a catalyst compdiert in the catal yst.
CFLf:OM/ratio (% /h = {mass (kg/h) of alkali netal or

al kal i ne_eart net al detecte /nas k I

met &F e o Pe5F KBY P nBY 4PTR hBFEFOT R g}?géggcggaFer%es o*
patkeﬂérall@D {2) ofrer apranptes (proheSQbodubE|bﬁtal amount
progeg%Fg{% %gckggeiﬁtgllp?é§§§byg‘Qﬁe&ﬁﬁ§cb§ed

gener a a cO- ot assi um
acetateTh@ abbabprmﬁtéﬂyeéQE@GtZénﬂéthélﬁéAéPSreé€§ﬁ metal

dugi Dgefhiachi GRe 93535§eth5|§e§@to§abaE1§E fbh@WeeOdktected
fromthe reaction"tube durin rea

4coﬁYaﬁﬁ%deEhﬁgtas§¥BWP8FS T 8?88 &B%ﬁoﬁn@etROdtﬁg

gaaeﬁéctmﬁgr eagt er_l_emuhltehg Eheohdanabyet apathkedtias of
n t 0 Ly
P ar EhBonar RoPrALEREnS, 5FE PpEPleR EKETer d2BS and

Oré passi
r emethod sfaadsngbmagethale@amentnbvhéomgazGO@HO¢@@97

PC@’%E@QQ%’QQ§€&§e w1{ﬁ af2$8nBgER YR Q%SE%r%r the like.

ors are re N series or N para i n one
apﬁaean@sc(pmmé§ﬁ thesepst ANCaNBENE m@fth@éltéﬂ fygeoling the

packgdibp Bhkléga%%%r%o|%n|%@%@ﬂ&e@he}ﬁinab%ﬂdedﬁﬁﬁﬂon
el enent and/or al Kaline earth netal .5 el enent .in . the

ga@cﬁﬁrﬁheaPQaéﬁGFrH&PPQH B@taéﬁégpbﬁoq&f955ftlon in
methedobEXanpkes ochdeneefci Bol ade aaawtsied mefthod such as

det ect t

B s G
net(hededhaddeor biefgrites éloemsnt’ TGP @mﬂﬂ%ﬁﬂ&ﬂ?ﬁﬂﬂa@ﬂﬁlYSls")
r e%ci,t 'a%%mq]c %Bs%r A I?ﬂ a%ét%%dexcﬁ%g%ert%%'ﬁﬁtltciﬁ method

peci fic exanpl es thereof i nclude a net hod
co@lsmg RE SPESEIesCORiCerIGdy 6 4rf ésaterﬁawecr%%r ly

condensaly Yut 0 xR dletr My ddhe Potmssiish curve
concentration'in the obtained condensate by an

an&?ﬁﬁqg FEYh&® UR&F-as 15 i nduction coupl ed pl asma
em Ssi onrSpeRt ISR Btalo/sised in the step (1) of the

present invention (I), the mass of alkali metal or
alkaline earth metal in the entire catalyst packed
indicates the mass of alkali metal and/or alkaline earth
metal in the entire catalyst packed in the reactor,
specifically, the mass of alkali metal and/or alkaline
earth metal in the packed catalyst before the catalyst is
used for the reaction. The mass of alkali metal and/or
alkaline earth metal in the catalyst changes during
reaction due to outflowing or deposition of the component
fed, but the mass of alkali metal and/or alkaline earth
metal as used herein is calculated based on the catalyst
before reaction.

The outflow ratio (%/h) can be controlled by the
reaction conditions such as reaction temperature,
reaction pressure and starting material component, and

the reaction conditions are set to give an outflow ratio
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(hereinafter referred to as "I CP spectroscopic
anal ysis") or atom c absorption nmethod. The

wdeb@romsaat i on met hod using | CP spectroscopi cPandPysd/e2215s

is not particularly limted but, for exanple, an

absol ute calibration curve =20-4rethod may be used. In

the outflow ratio used in the step (1) of the present
the mass of_ al ka alln

eaLRnEher abe ke EaBher r orbg: SPpEFendapganetRgtogengot

thpaﬁ‘asssum&raykahmlnetiabndndfor akkabilee c¢aet bu23low ratio

et al ﬁPSrSE%'rebgaE§F¥§E&g§C%ﬁg E%a%@% 53@%%@%rature or

spCéC|f|ca met al or al kal i ne .
eannhrﬁesahg’l kheherpaoksdonapil JSiehe PAA@ERd Cc §RARPSE L1 1C

éegnfgﬁetg%a“%i%b'ﬁﬁte?ﬂél”@%&p@%e&&Ka|l met a
angfo kaline earth netal in'the catalyst c %U%FS

duri ng §Grﬁégcﬁp€nr@@€t98nmuﬂﬁloﬁ AETECIFEh G

thalﬁamﬁom@mal fa%@./oQUfallkb.leS%aQ‘ﬂ:hahde&Jall metsad be fed from
and/ or al ed her

al as
caF@ﬁlg?éﬁ%Bﬁsé&igﬁ ﬁﬁea@aﬁgpygFuiﬁgﬁg?g réﬁ%}{%ﬂLcoﬂﬁsnsate
outblrowheatias s( %th): hear e lgomertelll endipnt kdka@Eine earth
reaction _condi ns s cti t ra
P oL TR R R Y B GTREIEMBL anafox
t he lkeadmieo e agdridimeiteds igr @dsﬂ@ld ¢ didve aarﬁf%fmffqlb‘{N

raEbﬂt n%%%449£§%%&EHQT&éR%QQ%&QQQ%lilKaikhe|éhﬁﬂH3metal

desired range. The controll |ng met hog) £
paifi @@ AMORNY rﬁft &a Unde 28 %tfff}eo\ﬁ‘ass °

f atihe a0 1ke mémeaﬁmd/o&y ank@\aaInewgaatm mesicd i aut flowed.
erature. or ncreasi n t he portlo 0

aI B%“F &t 5e&°§rrm,l c(ag %dm}pr?‘f"ﬁjo ST ngrt%'aat‘olvfgl% metal

C Ot alJDLHZIJJrrga tdeer tteattiadn, iy @dded gitpoumdemount

cont al.n) Ao alkal | géeaalte%ndc!ﬂn il s e@ft{h@%ﬂall

ITUSet ub af (51 rom ]i reactor 1 nlet in an anpunt | ar

enauagmh arshipersldtal iforeanid e bfodhelf kg et fough

%%{ ﬁ%a{%%dé*eaf@fﬁ& 10 dBip) i ovbew, heh e(aapla!,
he k

nmetal and/or _ alkaline e
as QAP A RSIHTRI D et B I%%alaﬁe%é]/ Oﬂe?aja‘Fag Greren
al kddae warddudetad an @cgmxmtwnﬁ afionOlot an@PO, the
m5‘Srsglact)taiso(:"nd ffeltc;1ederrc§1:s’es’ases less.

The compound containing alkali metal and/or alkaline
earth metal (a) may be added by any method but is
preferably added by mixing it in a reaction starting
material gas.

The step (2) of the present invention (I) is
described below.

The allyl acetate for use in the step (2) of the
present invention (I) is not particularly limited as long
as it is allyl acetate obtained in the step (1) of the
present invention (I), and may contain impurities.

The pressure in the hydrolysis reaction is not
particularly limited but is preferably, for example, from
0.0 to 1.0 MPaG.

The reaction temperature in the hydrolysis reaction

is not particularly limited but is preferably from 20 to
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the al kali netal and/or al kaline earth netal
outfl owed. 15 Mire preferably, (a) a conpound

woanmi4arsiong al kal i netal and/ or al kal i ne ear t RCIBP204/002215

is added in an anpbunt equivalent to or greater than
the mass of the alkali netat Bnhdfor alkaline earth
nmet al outfl ow ng. Although the reasons are not

cl earl, understoo 0 wnd cont ai ni ng
al RAO; ¥3 CAREPSET é’l &ﬁé’ zg’?)t %g:ba:ldl s added in
an equi Taleemtydmmlymusomerwrt&om He theactiegn (@)elaf the

d
PSR R g, TP R e e gl ton
netsmsdtebmsu® 25 giesf @ﬁ@@l@y rmédogy i BE g .Hharsre a:eactlon

reagld @R istantia ¢ Fleidialn gas. The step (2) of the
present i nventjon (I) is described bel ow., The al

I
acet at e Ty Wy qlystife to2&F 108 Iot R3ﬁ§%ﬁﬁﬁﬂ%¥ﬂﬁﬁg3&med by
! ?\a@atlin;gr wdber S:d’lQIhaO@iLtllyagbafdbahﬂe nid et ao legratas the
it is a acet gte obtai.ned in .the st
pr ESENET élntcift QC}teI )i kh{%’r?‘d 4GS SShrdl nterlperrr(J l})rc?‘]ioglei&
pr mm:rtadm th[mdwyaﬂrrquwtslcsf nesgestd arddesd i preferably from
PantiPAlddf rddud o frgx%fbelcfbérycm feor, eXaiMmleyss .

from o 1.0 G e reaction tenperature in
t he hyd@d%@l shedutdii ysis reagaran cid a&lf%/f¢lféfﬁ’]t§éd

béEF J¥edenabl Ye framdt %h@%égﬁw 1 alcohol out
PCT/ JP2004/ 002215 - 15 e1;era from 5&)

t o A50de HMRAEHY R S W ea& %ﬁ“‘?‘%"%] %lfe‘f)e’{ QYL the

t h%%wle%ar&ondm/&suﬂ ﬁﬂ? (e cavndieidqerdwsien i Iamty
reacti.on em sugc

o Sk LR S S, PSR S e pre @4 of

hy drcal sy sa reesed tance sqwadfler abf yfcgﬂenim neel %eo bl he
vater. 4.4 ne; @sp%e tﬁ eals&o@éltgnf %I%\?lﬂcﬁ‘ethe allyl

CONVEr 81 0n acetate [n t si's
r eactdpml wmﬁﬁf@wmm éil%*éljd@da‘?%o%r‘é‘ﬂ%%%%l e r om

10 do L4 2560 StSe ﬁgg& preferably from5 to 40

mss% A S0 She ol ysls Leaction bs. Puelerablye
hydrolysis reaction of the allyl acetate 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, a solid
acidic cation exchange resin is most preferred in view of
easy separation from the allyl alcohol after reaction or
acidity. This resin is more preferably, for example, an
ion exchange resin where an acidic active functional
group such as sulfonic acid group is bonded to the
styrene-divinylbenzene resin skeleton.

The apparatus of performing the hydrolysis reaction
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performed while renoving the produced allyl al cohol
out of the reaction system The nethod for renoving

woOhaeo4/0a8d9yl al cohol out of the reaction systenPCs/JPm4/002215

15 particularly limted, but, for exanple, a nmethod of
addi ng a substance capabl e of ¥orming an azeotropic
mxture with the allyl alcohol and removing the allyl

al cohol mhlle erf digti bl
o Sor bRty tBE GERH 19y EL ol BReRit, ideliGon (1) s
cahaitysarﬂ:@cullse lyn lnmeteﬁydbcrtysl ¢ iredc bedgn fdPWgpe
F%éc@%%tﬁge Fggdorgﬁﬁbﬁ tael &, mb&%r&%%bQo&Cb%its are

acid ts thereof Speci fic exa agﬁ

¢ hepeds lmn@la@@élﬁén ccsélisaanacéfﬂpémfa& dalaf%p chol can
achd, charhiationsas dpotaxakidc aagl dneleiyire; 2hiaciid,
terephthalic acid, fumaric acid, heteropolyacid,

hy8FSERESESC acid, sulfuric acid, nitric acid,

phosphorﬂnc th@Clsdeph)(dr)oblfomhe @cdesenltydmrfelnrdxdm (@i d,the
SILLER Al 4m a3 C%.ltlé/tla%'l%’ %!1' @g%%i %ed flow-
acl§i e °Catitol “Sxcharg S n d‘ ium sa

potapsi weesdlor, hyagxrse@qgumnsscgallltc mlﬂmrﬁx’rﬂhﬁ@cﬁ tresin as

tN@RHeOokhy ARG N384 18 s80l1isd nAC fﬁg&l@lmf)qplh@?@ﬁi but
resin i g nost preferred in view of easy Separation

f r nekdos! 19 c@{U@dﬁl@l 28 PECHCHAT drtBF TR &Y. @

Thirg alc@Sich 's%llmﬁ%nprc@‘nﬂ;radbhymg frofe exanl ecebtd CHnd water
exchange resin where an acidic active function

gr SEFTS FOP ROHAT (i ER&EE G KD or%aoa?QrF system is
st xir@f@iir\écnyl enzgne resid) kel etcryu lEtel appaf atars exchange

T o

tharhproésemiy ignant iion e dase it Wﬂl%l‘d’k@ yreaction

L gy éﬂy\ﬁﬁraon( DR fd aid YRGBl BS suppressed
en two or

preferre nore reactor units ar e
par al | elThen REARIHRICTRRARRCST o 157e RTHHAT clafh"%n’%Jeon (1)
contdy sl ah ohda} nethean s ddiny edorkond s its contains the

(1 e ¢ Jn%t”wﬂe@t SIS 5l oI O) Ry €

bedsfdoind Vet ¢eizecl dcreﬂm:elshmg atnemc( U) cocariwep of

ex%&%ﬁ%ﬁi&f érkfg allyl alcohol after the step (2) may be of
course provided, and a certain step may also be provided
between the step (1) and the step (2).

The present invention (II) is described below. The
present invention (II) is allyl alcohol obtained by the
production process of the present invention (I). This
allyl alcohol is advantageously free from mingling of
halogen, because the allyl acetate as the starting
material does not contain halogen. Therefore, when this
allyl 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.
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10 the hydrolysis catalyst is not particularly

l[imted, but a nethod of causing an ascending flow to
woamu@ys@7 reaction sol ution containing the al Pgi/JP2004/002215

acetate and water fromthe bottomof the reactor into

the reactor systemis preferrel.~In this case, the

coagul ation of ion exchange 15 resin and the drifting

of reaction _startin terial, _which. may 0 (AR g :

case ofTbgsgfﬁﬁtPﬁenggggigﬁs g@ﬁu?ﬁ@%yg¥€h%&ﬁgqﬁn?4¥}OWlng

t heechbbdem can be suppressed. The production process

of .th invention (1) nmay contain any other

stéﬁs%gg)rp é%ggas it contains the 20 steps (1) and

(2). FoRnexdwpilateaceldprotionestinyg Meehast 4 myployed

t”ﬁtf%rr: l%'nlall%;{sgfsﬁ lt,qm%fr%t %@t Hm) o?:r t@lezgcﬁ&ﬂfovﬁeﬁ?i aldsN@Gampled
e a al cohol after e step may be caur se

pr G¥iCdéde i 14 Sc EMCHNT ﬁe&i‘ﬁaﬁa%l sf&'oéﬁ‘x?dgrlc;&odead mL gas

betsuigy] eirh & tsaeihedl roard dalze cﬂ‘itemll a(thhgraaﬂl Brel mreslarted

inventi o 1) -i.S scrihe w. The present

i NV elronq-‘ Ifgoj'llsowa%ﬂ/lcog'ldggﬁ%n%dbt ai ned by the

pcesuchiromagogressyof the present invention (1). This

al Iyl algggogh£§m?ﬂ§gg%§gfpgéLnyﬁSEuEéeehBEagbynghgﬁadzu

hal ogen, “because _ % acetate as the starting 30 |
mat eri al Cdoperabiovdnviarh AabdgehampherefYFe - 4whBRasUring

tpis alkﬁbeal@ome k§rugﬁgm§aza @hgfthBGmaEbg$bgh,
steps suc as renoval_ of hal ogen givjng rise .
cSHSEION of  eqBRSHEAt c@&ﬁ”ﬁ’e%&@ﬁé’r‘?ls“'egcsw flﬁ'%ﬁ%d"t e ™
pregesercamde  advdmmageEQesi yadapl3s imgdd mi3h The
present invention.s described in greater detai

b BRBY T Hi eI T8 B anpl es. However, the present
i nvent i olthesdavectoni tedpehetere. wad 2004L078697 vaporization

PCT/ JP20Q4/ 15,0z e,Leaghgr cout ket Lgas Was
analyzedgé?ggéé ?SPPS%%EBIBng%EogEQ %.%%Po%yleng Ann
absol ut eteabebpatrenvadr ¢enfseRsdYwad Oefpl oyed 5 for

anl dsdiSor here 5@ (1 ghesAutd | o papals earde: 125 mA)

and the entire anount of the gas flowed into a 1-n
gast - SHFR attached to a gas chromatograph and
anal yzedan absolute calibration curve method was employed

for analysis, where 50 ml of the outflow gas was sampled
and the entire amount of the gas flowed into a 1-ml gas
sampler attached to a gas chromatograph and analyzed
under the following conditions.

Gas chromatography:
gas chromatograph (GC-14B manufactured by Shimadzu

Corporation) with a gas sampler (MGS-4, measuring
tube: 1 ml) for Shimadzu Gas Chromatograph
Column: MS-5A IS, 60/80 mesh (3 mm¢ x 3 m)

Carrier gas: helium (flow rate: 20 ml/min)
Temperature conditions:
The temperature of detector and vaporization chamber
was 110°C and the column temperature was constantly
70°C.
Detector: TCD (He pressure: 70 kPaG, current: 100 ma)
3. Acetic Acid
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under the follow ng conditions. Gas chromatography:
gas chromat ograph (GC-7B manuf actured by Shi madzu

wQan@mredron) with a gas sanpler (MSS-4, neasuPCmgP2004/002215

tube: 1 m) for Shimdzu Gas Chromat ograph Col um:
packed col um Uni beads 1S, |engBh- 3 m Carrier gas:
helium (flow rate: 35 n1/n1n) Tenper ature conditions:

The det ect ar te ratur 10QC, , the v ri.za

chamber er‘?ﬁ]eré:t L?:ie %s maegcgjq é”acsole%%?léfeé £0k

t errerlatsuirces whersorstentdfy 1140Cidxsrertwas aRGRq Hes the

pr %. a1l 23 KRB Y reNtnl 125 Y r@ac@%geébﬂ@ti%h and

ute callbratlon curve net hod was enployed for
anau VBsisl, atherhe a@sultomq Feen adutsf 3l o Ve qlast s ‘mrpirenected
andteetlrearm f t asflovvedJ
gas n‘L er” 4t 8¢ eefd % Pogals C rra?nodglrtglp nsgnd
ar@lwz:éd:ommdze;‘raﬁia"f ol I owi ng condl tions.

chr omat ogr aph
by Shlnagzup %gg%%?gfﬁ%ﬁgﬁéeegéga E§£§§§§aH§HUEBEEHE§@1on

tub@acﬁe@1§o¥@mnsﬁhﬁﬁ@§a é990chi6ﬁatagrépwr inner
Col umm: M5-5A hSamBPL80 mghﬁ? mm~ x 3 m Carrier

gas: helium (flowrate: 20 mi/mn Te ra ure
RFETELETRCEE RN PdrhFaaur & 1qv d’e%{feect Eh e

vanaipertd iuife dwidigiions®s 110C and the col urm

t enper at yas con tantl C. . Detect.or:

pressur e%?o RPRE < HFFef# dfgﬁcﬁ’ﬁ)r 3§ ¥apR cet %H%Rc ghamber
WD 2004/ 9286980PCTAaR2004/ 0602218 temp@rapmrienwasndlept at
StandardSHBEhggrm%SmggH§g¥GQrEﬁrth@ngkﬁ§%sofmé 8 {@ then

f 1, 4-di oxane was a i nternal stan
10 nl of elr¥atedctPoAS80CuBitoR ArAPegazure 6ﬂSﬂW§ rate of

resultlngoa@aHX§lanaok@bhoatwqgowm eohed o5Smamdites.
anal yzed under _the foll ow ng conditions.
Detector: FID ug pressure: 40 kPaG, air pressure:
100 kPaG)
4, Allyl Acetate
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 ul 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 pm)

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



10

Gas chromat ography: GC-14H nmanuf actured by Shi madzu
Corporation Colum: packed colum Thernon 3000

wOhkengrsso73 m inner dianeter: 0.3 nm Carri ePCGAB2004/002215

nitrogen (flowrate: 20 m/mn) Tenperature

conditions: The tenperature ofl¥etector and

vapori zation chanber was 180C and the col um

t enper at ure _was Ee@t at 50C for 6 mnutes fromthe

st& eSP 2h5I GEPEIELRBR* el evated to 150C at a

t enper atThe temperptate of ddO&ton amd kaporaratsoc chamber
for 10 t 40 KP £

air pr esr%sure (gegr%% %)E gé%‘f\#zt t%%’égﬁ\n \P%geg%gt 2

st andar d¢ ne€ hibelr v%@b%t%?eﬁr‘ﬁ%rth%n%?%Js?SOf wABpeysig, then
of pent yél@&ﬂ@& eryap3 gades. ag {&ﬁpewﬁ@f@aklgmgd@aee of

to 25 g of %%} reactjon_ sol ug
resul tiny & %5|%e%BI%F|%%Om%5f?ﬁJ%Et%ﬂnuﬁﬁﬁ'aﬁgﬁ§?ed

under theléehton vy z@mﬂctwna t&apechtanat ogsaphyrate of

capi |1 ar9® ol TREVESOL| Ghat A0 S0TRE. +Andy 10 -L8™

diDartetceor :0. 257 T ( Hgknw&hmakne§§ kP.a% ,mja 1@a o eesrs wyesst:
ni trogen (fl OV\jzd(gt (% m /mn) WO 2004/ 078697

PCT/ JP2004/ 00221 Tenperature conditions: The
teﬁpe@dﬂnﬂepdﬁxﬂ@ﬂector and vaporization chanber was

200C andf R +eQind HIMRRIR W RS wePlerlofRE foF 2
mnutes fromthe start of analysis, then elevated to

13G0ady sd e nmperrat 20 Mlsuqu A NS acelahe waepddgd as
13 for

15 ni.nut.es at
er a{_tnd:egnrallSI r?'ganrda 1-TQ) ]Sds moﬁfdattn eoaf%taltorgo%%utlon'
f Oranl:O oviinyilesf Beteeateryul HHldy (ar&wmw@lummm

air, pressure: 100 kPaG 5. Allyl Al cohol
injected and analyzed under the follow1ng 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: 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
gsolution was measured to 97% of the water absorption

amount of the support.
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An internal standard nethod was enpl oyed for
anal ysis, where 200 | of n-am ne acetate was added as

wohaodioig@rnal standard to 10 nl of the reacti oRCT/JP2004/002215

solution, 5 and 0.1 | of the resulting analysis
solution was injected and anatYzed under the
follow ng conditions. Gas, chronmatography: GC-14B

manuf act ured by Shi madzy Car.poratiqn _Col.yumm.: cke

col um ?E‘?r 510 ec1016]0) “ﬁ%&ljrgtsﬁl Sr%l"ﬁ% 8 R |aalnr%§ltoa2r%%%.% was
mmun@orindly Jagregntatege intfd ewsdidtiea Zuppaytn (JA-160

Te r re ifi s t@gp@y ; .
anggvéfgltglréidzg [ %%d%ﬁg‘%ﬁ‘ér RI&\?/as 80ngr§j%tfhggl%% Uried at
t erpér & diog Waddgist- at 45C for 5 minutes fromthe

start ofs @RAlyeint1#,henqiehe vaied 10 3QC minghydrate was
tenperature ri1sing rate of

7C/ mn and kept_at. 130 .

oIS AiRst d8 RSt cteder ANy (t% G F %\%ﬂéumn
?:;Mal(y %'iﬁjlﬂis&;'edd% ld:’ﬁc,lﬁ)me'@(amﬁ eval- Y epEyatptoiomfamount of

t st._A.__Sodi chl oropal | adat-e_.cr yst ( 4
rmﬂ:l%)ey BERYT 1o %ﬁ o° < Sccf]%%otrlié/e e%yasr%?de %%dthe
18.ipmeginadfedz imvppatt aridd afer es whrskigiw exk i yp@urieemperature
vatdl, anfl e d eldiie o SldUi oS measured to o7
of t

e ‘water absorption anmount of the support. WO

2004/ 07869 7 TRET/SFRA00A0 205 mo b f HHEd grpiriiertlaydrate

sala S Gty et ahome mas: i i A Prat Yyroom temperature
i mpregnated into . a silica su_pgort oduce

KA- 160, b
S Eh A i GRS By YA b A BT Yror and
4 fua,&hﬂédd 1?1 %Lm&ﬁq&lﬁrﬁlqmy%m;ﬁwmm“tcasﬁdf catigours.
nonahydr.at e i ved in pure wa t
am)un%/ etﬁ?\t}@%oem't ?53% THRRL aof L%?e%%sﬁjgdlﬁ a%]?%%%g? h&?®
watdeirs safisardtinmpamuratef andetsuppesultihe sebutiomgras
sol it | anég?Scc? i G fde ¢ N egnat £dyS {oRNSnount of

left™s Ing a roon1tequrature 10 for 20 hours to
obtidie eateakvityst .This solution was uniformly loaded on' the

catalyst and then dried at 110°C for 4 hours to obtain
Catalyst A for reaction.

Analysis of Potassium:

1. Analysis of Catalyst Before Use

The catalyst before use was finely ground in an
agate mortar and then dried at 110°C for 2 hours to
prepare a powder sample. To 1 g of the powder sample,
100 ml of pure water was added and 10 ml of 35%
hydrochloric acid was further added. Thereafter, the
sample was boiled in a sand bath for 2 hours and then
allowed to cool and thereto, pure water was added to make
500 ml. After filtering, the filtrate was subjected to
ICP spectroscopic analysis and the amount of potassium
was calculated.

2. Analysis of Potassium Detected After Reactor

Outlet

The condensate obtained by cooling the reaction gas

to 0°C was subjected to ICP analysis and the amount of

potassium was calculated.
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To this solution, 720 mmvol of hydrazi ne nonohydrate
was further added and after stirring at room

woenparsare for 4 hours, the catalyst was waBOEBAPWO/02215

pure water and dried by a hot_air dryer at 110C for 4
hours. 15 Thereafter, 509 mol2bf-~ pot assi um acet at e
was di ssol ved in pure mater and the resulting

solutio 7% of the water

absor pt :%é’\rﬁ@%m? t of %quﬁéi cata %t 0Th| s sol ution was
uni f or niThel cdded red tdﬁé:alal@t‘t‘al(ﬁﬁ mEnd waterpafthed it a
11QGfi9n 4 h%Lf:re%lt—Qn @é%c%%n%ﬁid%avﬁﬁ@ran inner

reacti on. ysis of Potassium 1. Analysis of

Catdeﬁa}ﬂﬁtegepeﬁr e’“Uée Mt &.1¢a ] y%itpﬁé‘fld}‘?e LB XRE F3Thel y

gr @dﬂh i‘l‘iall?u@@ mMJerﬂ %ﬁ@v\dﬂdﬂ&n Trg etbled Jdf0Gfpgn, 5.5
ours to er, sanpl e. o

poifer® (%) de'o?lzlp&’ én%a‘t asteardo%lb‘g ngd %lanh of

m mftr:aﬂg%n hytﬂreoofdamimramacs \mﬁmdfcéramcwemactlon

Th I [ for

5 ﬁco Setrganélrteﬂ%f Sf Ce gﬁis é)%&oﬁo eg?&g%éﬁ 3 The

Ve tss Udds m&hwrrmm BB @ m qu t%@nwm*ﬂe@w@ of each

t h& dnidddeate :M@Stt?élméé‘é&%ﬂ ol R sPefdd aEHPhfed by using
anal ysi s and the anount of potassium was cal cpyl at eéjy

2. SATRSy Sy e IRATARI AR ed AR CRRUREBIOn of acetic
Outa{c??d %ST%%@IW&QOC t&dt%ﬁ@ﬁ@gt&yf@ﬁcghwg(liheand the
reacti as 0 was su C to,l an IS a
{he e L AL e L S AP oA o *BSrmula
ilOl()(LU)OZ‘_&ﬁﬁ? HH IWHQ@OW@DMSSJ.% iiBytitdesosdafisate

Acet at.e taly ( S
RS L ) B St s (PR B8 g pgnotion
an tuhferanctilietrﬁetve&l@ﬁt Zlf @qﬁﬂwlbyl@ u‘fa]\m yEaga by fit x]@@lfore
gas;& contai ning 30 nol % of propyl ene, 7.0 nol % of
oxygen, 5.5 nol % of acetic acid, 14.0 nol % of water

and 43. SYHEDES of thbheh,21¢RN9%kacti on was per f or ned
at a reamid bendi@rﬂ@@&@&btﬁ’@aﬂﬁedﬁﬁ@ﬂﬂ@ @ypteesiseodfallyl

Oé%ceté%e was directly hydrolyzed at 80°C and 0.5 MPaG by
using an ion exchange resin (Diaion SK104H, produced by
Mitsubishi Chemical Corporation) to obtain an allyl
alcohol. The conversion was 98% and the selectivity was
98%.

Example 2:

The reaction was performed in the same manner as in
Example 1, except that the conditions were changed as
shown in Table 1. The results are shown in Table 2.

Comparative Example 1:

The reaction was performed in the same manner as in
Example 1 except for changing the reaction conditions to
give an acetic acid conversion of 45%. The results are
shown in Table 2.

In the hydrolysis, the conversion was 75% and the
selectivity was 96%. After 2,400 hours, the conversion
in the hydrolysis was 65%, revealing a considerable

decrease in conversion.



results are shown in Table 2. The concentration of

each 10 conponent in the reaction solution was
woresn’g®7 by using a gas chromatography anal yrer/Jrin€002215

conversion of acetic acid was cal culated according to

formula (1) and the outflow ratio (%h) was

cal cul ated according to formula (2) fromthe wei ght

of patassiumin the condensate 15 obtai ned by cooling

the gagglatl the oyutlet of the reaction tube and the
wei ght | gf |potRssiumin the catal yst before use.
Synt hesjils @12 1yl Al cohol : The condensate obtained in
the synthasis| of fallyl 20 acetate was directly
hydr ol yzed—at+86¢C and 0.5 MPaG by wusing an ion
exchangg rlesip (Piaion SK104H, produced by M tsubi shi
Cheni|caf| Qenpprafion) to obtain an allyl al cohol. The
conver $Torl was 98% and the selectivity was 98% 25
Exampl e R2:| The reaction was performed in the same
manner 'as |im | Exanple 1, except that the conditions
wer e @hrangg,dmas shown in Table 1. The results are
shown ui B Japlker2) Conparative Exanple 1: 30 The
react|icoy| ¥yag perfiormed in the same manner as in
Exanph;eegﬁ’l;j;cept for changing the reaction conditions
to diovel gnlacetiic acid conversion of 45% The results
are |ghe iiln| Table 2. In the hydrolysis, the
conver sgpncwasn 7% and the 35 selectivity was 96%
After| 25400 |hpurg, the conversion in the hydrolysis
was 65%7 revesting a consi derabl e decrease in
conver i pn.™ W 2004/ 078697 PCT/ JP2004/ 002215 22 L O
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UoUNLItl !4 Ocoo MMM41 Nv v Hi i

O000WwW4 04 El oudNONaocom 000 xa a)
WQ@00407869H a ~r-) r 000 > OO O r-I ri ri PCNJIPI004002215

P4 P4 oe O r~wuw WO 2004/ 078697 _PCT/ JP2004/ 002215 -

23 TABLE 2 Allyl Acetate CofvéPsion Qutflow Allyl

Al cohol STY Sel of Acetic Ratio Conversion Sel Acid

5 h 12400 h 5 h 12400 h g/L- %% % h % Exanple 1

355.7 92 70.3 6.5x10 4 98 9 Exanple 2 425.4 91

85|2. 2x10-" 9R10@! Ff=Yie |Comparadn| e 204, 91A8L/10ADERROL

75165 96 95 STY sel of Ac'etic Ratio Conversion Sel

Acid 5 h [2400 h|5 h[2400 h
g/L-cat % % %/h % %

Example 1 3565.7 92 70.3 6.5%x1074 | 98B 24 96 97
Example 2 425.4 o1 85 2.2%10°% | 99 96 97 o8
Comparative | 204.8 o1 45 0.008 75 65 26 95
Example 1

Industrial Applicability

According to the present invention, in producing an
allyl alcohol by producing an allyl acetate from acetic
acid, propylene and oxygen and hydrolyzing the obtained
allyl acetate, the reaction mixed solution after the
reaction for producing an allyl acetate can be directly
hydrolyzed without any purification through controlling
the conversion of acetic acid during the production of
allyl acetate, and therefore the process can be
simplified.
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Exanple 1 Industrial Applicability According to the
present invention, in producing an 5 allyl alcohol by

wonrodwosarg an allyl acetate fromacetic acid, PCT/JP2004/002215

propyl ene and oxygen and hydrol yzing the obt ai ned
allyl acetate, the reaction m %&d-solution after the
reaction for producing an allyl acetate can be

directly hydrolyzed w thout urification through
controlling 10 the conversi oﬁﬁghgcetl c acid during

t he product i dn mfocesd yormgmadus i 1 ek etlg@heohe

pr ' 04 P78697
C%ol% gczhle; fg_llcj‘“}l A Né;‘éo M)O o Oc(ezs)s' fvcf)lth the
pr GIRISRE kan Wt ﬂ%rﬁartma‘%%ngale REF o1 oWJr@ in the

st epsed 11 pnd-dpdesemtddy the feanyed sion, el 60% or more:
starting material acetic acid in the 5 step (1),

reﬁ?@@% nteld® by formula (1), being 60%or nore: Step
(1) a step of produdie @f |ytodweing eailpnacetate from

Zﬂ%resence e%fec' dewd%ﬁagg%g\g?é@ fnggs%géﬁ;éﬁaé@ in the

a Ca Sin
ha\pﬂﬂﬁqrm%@i)cﬁt@tdhﬁfemmlémm@s@ %Wlﬁ*énlvavmq

CO @¢ af‘tgecfaéhéare&pr@%@awaééﬁ Pon&hkadtbntBifng (a) a

ine earth netal an el ?rrent bel ongl ngrth

to QQERANNG. GAN b 13 e b1 1%%%1 oPNY RBnpbiAE R
Confiat 41 NY( 1.@; deasterier Gbeldhgseg et €NEHbSp Bndofcﬁh@

pal | adj u 2 t d I

B I3 et BAb 1 G rioé?#mésf?%btoﬁl} Yyttt igshntne of

aCIme:s?é aé yaterios, prrodiuge) ad | ydl hhddimo} : anver si on
?ﬁé(ﬁg?unt (rmol) of acetic acid at reactor inlet-

of acetic acid at reactor outlet)/anount
(rml) of acetic acd dsteprefhchydrointeny whaoaliy} acetate

The, pr oguch i N PLOCESS, ag1 £ abfedsi AgChRI M dd catalyst to
produce allyl alcohol:
Conversion (%) =
{(amount (mol) of acetic acid at reactor inlet-
amount (mol) of acetic acid at reactor
outlet)/amount (mol) of acetic acid at reactor

inlet} x 100 (1)
2. The production process as claimed in claim 1,

wherein the outflow ratio per hour of (a) the compound
containing alkali metal and/or alkaline earth metal,
represented by formula (2), is from 1.0x10™ to 0.01%/h:
Outflow ratio (%)/h =
{mass (kg/h) of alkali metal or alkaline earth
metal detected/mass (kg) of alkali metal or
alkaline earth metal in the entire catalyst
packed} x 100 (2)
3. The production process as claimed in claim 1 or
2, 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
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15

20

20 wherein the outflow ratio per hour of (a) the
conpound containing al kali netal and/or al kaline

weaoddv7smral , represented by forrmula (2), is PCODOP2004/002215

1.0x10-5 to 0.01% h: Qutflowratio (%9/h = {nass
(kg/h) of alkali metal or alKal“"n& earth neta
detected/nass (kg) of alKkali netal or alkaline earth

he e PAg Re§ 23 .
B N
whead nbgaiumhe conpound contalnlng aIkaI| metal 25

and/ or ajkal i fige e byt G bﬁo@e§§”§§uﬁﬂa9ﬁ8&ahﬂ'Eﬁy one of
at |l east one nenber selected fromthe grou

coﬁ%}%%m%g o¥0v%)2®@%¥%#@69@>F%ﬁ¢3¢9@@aw@@2§@8taln39g alkall

i tieual Sodf o aDos BESe UBa rERShabtyl Nnagnessalt odal ei Ubwer

andafar|u€104 gggx oductt&; process as clained in

any ome T M4 1% 35+ %herein (a) the conpound

cont ai ni g aIR@¢|pr@dm@ta¢napu¢©esalaaICheimadthnneﬂaﬂm 4,

i s ﬁhé@éinoéh@ Loverqralip ??98%?&'8aﬁﬁbgyl§c acid is

The production process as_cC alne wherei n

t he2§al 825F @NE JARRPRT | PRAETEEEaf BORyLiEhABTd FeAinp,

|ea@ét@@@l@ﬁﬂb@ésﬁﬁﬁ?Cﬁﬁgnééﬂﬁm|'&Hléﬂhmséﬁduﬁhrigm salts of

pot?33|un] glUﬂ] $nesl m calclun1and ariumsalts g
PERRF c2GtT d, 22RBEF c2GtT d, PHPBPPBAF c2Gifd, 25EY FFcaCl or

a0|ﬁeﬂhacﬁylhacagidc acid. 6. The production process

as claimgd in ny 0

Che elentnt bERGMRTRGeFbief ofbotets19s o LiRE Rerrofhy one of

Tabtkatmst hetcobpounerebdnt abhi hijeaéleérast badonfiinbese Group

el eqreng s £ﬁea§e§£8§§@tTgﬂlQOBPeEhgrcoﬂgggnaraéntaﬁalng at

conpound containing one Oor nore o er an

7. @sprgagc@fohh9$@c@%@ma@télasnéa ghemaptoné epprpeg or

C'a@8§d1o£0a6coM?8uﬁanc8ﬁ@9Yh§ﬂ§ oﬁéebkcmaﬁédoﬁné and

oxy are reacted in the preséence of water. AFF

al cofof- produced by the production process as set

forth in7any one pfodteatidnlptocdss as claimed in any one of

claims 1 to 6, wherein propylene, acetic acid and oxygen
are reacted in the presence of water.

8. Allyl alcohol produced by the production
process as set forth in any one of claims 1 to 7.



