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usi ng an overdtsey Hesteliey aunciavemys ¢ é‘?@"@%@% '%PPAF Hé Me' (28 59)

cor r espondiifjc2d.0L8.69) pod IM(&O
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at err] i MeQAg (52 vy aad H.G. @G v )13’5% aﬂ‘nrgd Pes t sol ution vvas cool ed and

transferre Lo an aut Al Akl (4.89), MeOAc (17.6g), [err] 30
(2.909), mlwﬂ%ﬂcl ave was seal ed, purged and
heated {0 [er;&lsoﬂ%&f‘eﬁé‘yrahﬂ&étehgsWnﬁA&@H@BQg)%O%W%@%@RQ £35), Mel (29.1g),
[err] (0. 06}¢hacah é@ hd o5k (19865, The hftsdatswasbdled; plifged didIRbi8Y© 1885C BYdeatH-
over pressurpgq AEx 1] iR caBist BNItBK IRhCIRS03,1,30.08g1I6 ABTIS (51849) WaLinjedi@Hitothe adiocldve a
sol ution cqem@s varﬁﬂsdnfe MeO¥The G iptakeite atttle position cofr@pontiinglo aattionsampnsigich ofis
8. 1 nol / 1h.MedAc (v dng HED 2% wab mbésligb der@imoldar bony! as Costabi |l iser A
150 m kastel |l oy autocl ave was charged with AcOH (32.2g), MeQAc (17.69),
[err] (3. 5@ xamdiées - Ys8 3f BalybdenumiCatborfyBasBlpptabiliser [err] (0.82g). The autocl ave
was seal ed, purged and heat ed to [err] as descri- bed in Exan;pl e 1. The
catal yst sol uThewmtofieve wps ¢hergaduih AcRH A362e). MSOMQJ -65gh §2Q §j5e)eMel{27:880)0liPAR2H-O
aut ocl ave (8.8g)and[Mo{CO)] (0.41g). The autoclave was sealed, purged and heatedto185°c as described in Example

55 1. The catalyst solution [RhCI(CO,, (0.06g), in AcOH (5.84g) was injected into the autoclave using an over-

pressure of CO. The gas uptake rate at the position corresponding to a solution composition of MeOAc (5%

wiw) and H;O (2% wiw) was measured as 7.1 mol/1h.




40 using an dverpreseure of CO. The gas uptake rate at the position
corresponding to a solution conposgpphosse8spiOAC (5% W W) and [err] (2%
w w) was neasured as 8 5 nol / 1h. Exanple 7 - Use of Ml ybdenum Carbonyl as
Cost abi | i ser 45 utocl ave was charged w t-h AcCH
(36.2g), NeEKRleg M (29. 19), [err](8 6g) and [err]
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[err]. The autoclave was seal ed, purged and heated to [err] as described in
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[err] The utocla ‘_'->0 > agld heated to 1850C as described in
Ex- anpl e £omegrative Tests; Vae.of Vag o (0 06g) |n [err] (5.84g) was
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(32 29)25 I\/ﬁ@ﬁg (1 . , err f 28 09), err] (8 606 g) “and
a solution of nol ybdenum acetate (0 67g) a.q. H (57% solution 1.41g) and
AcOH (4.0g). The autocl ave was seal ed, purged with N2 and heated to [err]
as i n Exanplatme.. The catal yst sol ution [err] 15 (0.06g) in AcCH (5.84q)
was injected into the autoclave using an overpressure of CO The gas uptake
rat e atsot hé. pblguidipbaseporese oprremhiingyp dathoglicasidiavingrin € Hrepben atonasrby efaction cixerbers %o
w w) and H20 hoixide with apalcohothaviog eearher atgmsin e/ prasenceofiayhodivm oatalyst ateleyated @e of
Vanadi um Acet prsatwre giikaressup@whitheprogeassomprises fmgéh?aﬂ' bl angor an gxterpf thesgcohe)jpnd
MeQAc (17. 66gt)h° i};atﬁgo@g'gﬁwnh[ggpomow ranamovmg the carboxylic
V(acac) 2( 1. 1gjcid he, earkopylafion refster charapterse '%B‘a'tt ?j°ﬂ"t9"![' P feacter cpriains, g the 1.
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25 nol / 1h. P B |& Ly d- phase process for preparing a

car boxyl,i ¢ aci d)r@@e dbMative th&ﬁfoh&” atons by reaction of carbon nonoxi de
wiith an al COhO'(e)@r?eVdsﬁgofEhe% Al QNRthd Dedhhle Presence of a rhodi um cat al yst
at "el evat ed t erg) o R3kirh Edtflys@Bh Pr essure whi ch process conpri ses feeding the
al cohol and/ or thee,gﬁbe,ryhdﬁc]dt he al cohol and the carboxylic acid togetherw th
car bon nonoxi de to a carbonyl ation reactor and renoving the carboxylic acid
from t he car bAliquidephasepracess @s caimedin Flainy leoharactetis¢din thatthe carhoxylieadiskingdetig gcidrand
react or cont athnslcmrl$mgfh!me 35 course of the process a liquid reaction

di t f t
et ) sor e el A B B BB
medi um at t he °tem® per§tr?Jare OF “thie reaction, (c) a Goup VIB netal

cost abi #i sqr, Aliquid-phase process as claimed in claim 3 characterised in that the level of methyl acetate in the reactor
is 1 to 6% of the total weight of the reactor contents.

ava

5. Aliqgiud-phase process as claimed in claim 4 characterised in that the catalyst stabiliser is an alkali metal
iodide.

6. Aliquid-phase process as claimed In claim 5 characterised in that the Group VIB metal costabiliser is either
a molybdenum or tungsten costabliser.

7. Aliquid-phase process as claimed in claim 6 characterised in that the Group VIB metal costabiliser is a
6
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carboxylic acid. 45 2. Aliquid-p ase process as clained in

characterised in that the carboxylic acid is acetic acid and the al cohol S
met hanol .Example §- Usesf Melybempum-Cashonyl as Gosiabiliser 5 j rred | n cI ar m 2 characterised in

that the Ievieel uof wat er |sd0 lge%@g(gw o Of th as?% th%e) Iréeacto
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thatthe %amnew&sa%rm padSahaRitht 88 E4stibfdel Nr a nol ybdenum or tungsten
cost abl i s'(?‘ﬁ—ﬁ‘rﬂ_xd'?ﬁmcl ainmed in claim6 characterised
i n that theTKd dtbpiavélwas BRkgall wikDACHBL.2d) MeOAS (12.68g), H,OfR05Y), }ef(26.08), IEGAC.2H,0
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char ged vdutollavackakida@t, piiged withiNgAel hedted to B3Py C ad ieExainplé 3. ThéealalystdelutidnZRhGNGD). L
[err] 15 (0.0&) B\cOH (FB4g) Wasiinjected BitolHegutociavraising aroavemressurenf COCEe@ds untake cptdat and
heat ed t dhdB&thmerdeoudingties saytioEsompasitioh of MeOATIE6 wand and/ 0 (2% Wir) iwes mpasured!

(0. 069), quiﬁmomw 84g) was injected Into the autoclave using an

over pressure of The gas upt ake rate at the position corresponding to a
sol ution --l«‘-;!;-° :*\’5&-‘, i ;, and [err] (2%w/w) was rreasured as

8.6 mdl/ 1h. " n rér The
aut ocl ave( » e %6 § éﬁ%
I(-|I28 ( gg()) " E Cf g mto au Ve u sur§h

W th eat e ““% err

an ed

eOA eagga%/ utlon errg] 15
(0 069) in AcC]—I (5 84g) was inj ect ed |nto the aut ocl ave u5| ng an
overpressure of CO The gas uptake rate at the position corresponding to a
sol uti on @aeosi tion of MeQAc (5% ww and [err] (2% w w) was neasured as
7.6 nmol /1h. Conparative Tests - Use of Vanadi um Acet oacetonate 20 The
aut oclsav et. wadiqulth piageprostiss fbr pfepaling @2arbadiic ackiinédg (1 1 1).cabop atorhsbiylrdacticd.obéaghon Mel
(28.00), [ emiohoxids.witbep alccholdavifigenocarbp@atbrils itk ¢he.presénee eftatrbafivim/catalysisat sle\ated thm-
heated t o [ eemiurecend prassireawhyich @rotess toraprisestfedding thesaizbhel arclfor preestdr of tBe @6dhghani n
AcOH (5. 84gthemamoxytiqasidtagethenwith carbro menexisie kocacerbonylatiog reagtocand remowsgthe earlpkyliEO,
The gas upt &kid frem the catbamyiatiencreactor ghasasferised dmthatdheeadionylaiinn terctansoyteing duipa\he)
and H2D (2%cwwofrmmeasur%e%orm@wompws/ 1 h. Caims 30 1. A
| i qui d- phase {3} $leasta fF@Pr““B’P‘@% a carboxylic acid havin rélergi car bon
atons by reac ?%?FW‘S&QI"%FF' HS?% fedideyraftswhich azs solyplg in thefeac &‘ﬁ‘rab e ons

in the presen Tim Qlat al yst at el evated tem perature and
pressyre whic s enav oft$5$ eding the al cohol and/or an ester of the
al cohol and t %ﬂégter% t¥| gboaﬁ%gzlfn& g&%th carbon nonoxide to a

car bonyl ati on § e car boxylic acid fromthe

car bonyl atlon(g;@,ag;rpg oy a&acterl sed in that the carbonylation reactor
contains during the 3 xg course of the process a liquid reaction medium
conpr issi ey: Aliajid-pliasé pracsiss as daimedtireciajm ehdracieriadd invthateliq catboXyliGaditis adefisdcid and
stabiliser gidatwhais mettmnoli odi de salts which are soluble in the reaction

medi um at_the tem perature of the reaction,
3. Aliquid-phase process as claimed in claim 2 characterised in that the level of water is 0.5 to 5% of the

total weight of the reactor contents.

4. Aliquid-phase process as claimed in claim 3 characterised in that the level of methyl acetate in the reactor
is 1 to 6% of the total weight of the reactor contents.

5. Aligiud-phase process as claimed in claim 4 characterised in that the catalyst stabiliser is an alkali metal
iodide,
5

6. Aliquid-phase process as claimed in claim 5 characterised in thatthe Group VIB metal costabiliser is either
a molybdenum or tungsten costabliser.

7. Aliquid-phase process as claimed in claim 6 characterised in that the Group VIB metal costabiliser is a
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rhodi um catal yst, and (g) the carboxylic acid. 45 2. A liquid-cphasen s &
process as clainmed in claiml chareﬁct eri| ed in fuha thrﬁonciar boxylic acid is
acetic acid dPtivaetmalbaeRyR er uaosip paf oRolybgenuR of H‘iﬁﬁeﬂ-c% Ase process as

claimed in claim2 characterised in that the |l evel of water is 0.5 to 5% of
t he total i gh f the reactor contents. 4. Aliquid-phase process as

cl ai med®i n%f%?'triﬁpgucchﬁar_act erised in that the level of nmethyl acetate in the
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tungsten salt ¢a)zanindobtyeind beamnrte Mengerag ¥asser. car bonyl . 5 Pat ent ansprfiche 1.
FI ul' ssi gphasen{bYeintrkatalysatorftabillagter; ausgewrbt aup lodidsaizan. Wis s dam Reakijopsmegium bghder
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der Car bonsaur e @ a0 |'?'bonyl | erungsreaktor, unfarlt, dadurch go-

Kerfnzel chngt , rifkaigpHaSdn-VerbHReN natH AREHINES) Akt gokumisICHGt, SkRlieTalbakiiore Hesigsture
Ver f ahr ens ei ghafdbiAR@hd) Methietistakt | onsmedl um ent hilt, unfassend: (a)

zum ndegt eine begrenzte Menge an Wasser, 15 ib) ei nen

Kat al ysat o8- SFlagsigbtiasent\erfahren naehAnapriich 2pdagurch gekenngeishnet, daf die Menag des Wassers 0,5
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2, dadurch gekennzel chnet, dael die Menge des Wassers 0,5 bis 5 % des
Gesant gewi 6ht EligsaphamenaVerfairpriach AngpriseinSy dagdurch gekepmzpichnet. gaftriec Motalhfeqstablipatorrler
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1. Procédé en phase liquide pour la préparation d'un acide carboxylique ayant (n + 1) atomes de carbone
45 par réaction d’oxyde de carbone avec un alcool ayant n atomes de carbone en présence d'un catalyseur
au rhodium & température et sous pression élevées, procédé qui comprend ['introduction de ["alcool et/ou
d'un ester de I'alcool et de I'acide carboxylique conjointement avec deI'oxyde de carbone dans un réacteur
de carbonylation, et I'évacuation de 'acide carboxylique du réacteur de carbonylation, caractérisé en ce
que le réacteur de carbonylation contient, au cours de la mise en oeuvre du procédé, un milieu réactionnel
50 liqguide comprenant :
(a) au moins une quantité définie d’eau,
(b) un stabilisant de catalyseur choisi entre des lodures qui sont solubles dans le milieu réactionnel &
la température de 1a réaction, '
(¢) un costabilisant contenant un métal du Groupe VIB,
55 (d) l'iodure dérivé de I'alcool,
{e) l'ester de I'acide carboxylique et de ['alcool,
(f) un catalyseur au rhodium, et
(g) 'acide carboxylique.
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car bonyl at i ondanglaréacte@estsompsise dans lntervalle de £ 6 Py poids tetaldy Genjeny dv wactedNt | ent ,

de | ' d ed i ' 50
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stabilisant dff Qe “®hoi si entre des I odures qui sont sol ubl es dans

I's milieu geasbisdséihad iihdde BREREMvETdRatbR 5| Arat@id loh 89\que (ekhstabllisadEdntRdnt irs ant
contenant un g&kal cRdpdYID bdl an ddstBbilisaft consistant en (ridiybdend suduhigsterder i V6 de

| " al coots, (e) |"'estbr de |'acide carboxylique et de |I"alcool, (0 un

cat al yseur 7.auPmdéédélen phasediguidecppivant lacdveirdication | ocaractionipgen cefque le costatiiis@g cpnipagnt w
111111111 11métal dy Grouge]VIB gst gn sel dermalybding owde tungatiee dejvalencel fible pu yp fidrivé garbonylé
revendi cat i ondemolybging ey daturgstéras co quo | ' aci de carboxylique est |'acide
acetique et |'alcool eat |e nethanol. 6 3. Proced6 en phase |iquids
suivant®l a revendi cation 2, caracterise en ce que la quantite d' eau va de
,5 a5 %du poids total du contenu du reacteur. 4. Proc6deen phase
Bquids sui vantl a revendi cation 3, caract6ris6en ce que |a

guantited' acetate de nethyle dans | e r6acteur est conprise dans
|"interyalle de | a 6 %du poids total du contenu du reacteur. 10 5.
Proo~d6 en phase liquid. suivant |a revendication 4, caracterise en ce qua
| e stabilisant de catal yseur est un iodure de netal alcalin. 6. Prochde en
phase liquid. suivant |la revendication 5 caractrise en ce quo le
costabilisant contenant un n6tal du G oupe VIB est un costabilisant

consi stant en nol ybdbne ou tungstbne. 15 7. Procede en phase |iquids
suivant |la revendication 6, caracteris6 en ce quo |le costabilisant
contonant un netal du Groupe VIB est un sel de nol ybdbne ou de tungstene de
val ence faible ou un derive carbonyl e de nol ybdbne ou de tungstbne. 20 25
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