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55
The resulis reported in the Table demonstrate that the activated carbon supported Ni/Rh catalyst is very
active under mild conditions for methanol carbonylation to acetic acid. They also show that a synergistic
effect exists between Rh and Ni since the activity of the bimetallic catalyst does not quate with the
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3.2 9.7 D : Z. 5% NI /acti vat : 4.3
3 3 41 (‘:;:'xa‘ﬁ\ple /Gocﬁl-latdatldl- | - ?) 1o Il\ﬁéﬁ\aﬁtﬂbm sion (%) rtor';- 1 12
10.5 22,0 33.7 8|2 § CHe §aMepO5E MeQac[e doPh { MeaGst | etptal i} t he

Tabt e denonstriat erghal thggactijvageyl cay bpnaggphorged [N jRh Eagoad st i s
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acid. They al 4o shaw [ hat2a synengi $ti o eff exd gxiress |betpeep 413 gnd Ni
since the actijvitytof|thetdi netjarbi ¢ cata ysazdcesrsmot geat e| va2ah |t he 4
EP 0 335 625 Brcomprned activitres of the rnarvigoar catat ysts. 1he
synergy aCtt?wB?fd aeﬁw #rdiF Qq'&%ltsoi cgtdglirt ?éﬂ)leaf'gaf E I\;aﬁg r?ee&B gt}n)é ntn
acetic a ﬁ:‘aﬁc deid p?odh iBn Wi EB&?LIS%FO ch 5 in lo& ddumﬁk p
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Pr opor i be,,@g,,sbyﬂgspgg,{a Exg}m;@gesgageous feed was varied. The results obtained
are giverr T Tabte 2. Conmpartson Test 3 10 Exanple 1 was repeated except

that hydr ogpampe 2 wuirégettd Lsinyaifiersat progttionsT biehydrogenlin the @bedsTesd. Mctregiity/ 88 | N
Tabl e 2. rdgorted ihTabk0s. an exanpl e according to the present invention because
hydr ogen waGongdadsenTest Kiis nos an exerplel edtording 1o thegressfitanvpntiop bezeuse hydiayep ass abesnt. 15

Tabl e & Hdainglded oniC®r fhe prpostat comparison. Met hanol Conver si on
(%9 to:- [err] CT 3 1:0 0.3 2.0 30.7 28.8 0.5
62.4 3 4:1 3.7 0 Table 8. 4 76.9 2.9 89.9 4
2:1 4.4 0 3.4 79. 3 4.2 91. 3
U © Example | CO:Hz Ratio Methanol Conversion (%) to:-
CH, MezO MeOAc | AcOH Me2CO Total
CT4 1.0 48 0 334 7.9 1.3 474
5 41 74 0 34.1 19.2 16 62.1
© 6 21 6.4 1.6 36.5 10.7 06 55.3
2 1:2 10.5 20 33.7 8.2 0 54.4

It can be seen from the results reported in Table 3 that hydrogen does activate the rhodium/activated
carbon catalyst but not to the extent observed with the nickel/rhodium/activated carbon catalyst, and with
50 particularly less satisfactory results at 1:2 CO:Ho.

Claims

1. A process for the production from an alcohol having n carbon atoms of a carboxylic acid having n+1
carbon atoms which process comprises contacting at elevated temperature and pressure the alcohol
with a gaseous mixture of carbon monoxide and hydrogen having a CO:H2 molar ratio in the range 5:1
to 1:8 in the presence of a catalyst comprising rhodium and nickel supported on a carbon support and
a halogen or halogen compound promoter.

55
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It can be seen from the results reported in Table 3 that hydrogen does activate the rhodium/activated
carbon catalyst but not to the extent observed with the nickel/rhodium/activated carbon catalyst, and with
s0 particularly less satisfactory resuits at 1:2 CO:Ha.

Claims

1. A process for the production from an alcohol having n carbon atoms of a carboxylic acid having n +1
5 carbon atoms which process comprises contacting at elevated temperature and pressure the alcohol
with a gaseous mixture of carbon monoxide and hydrogen having a CO:Hz molar ratio in the range 5:1
to 1:6 in the presence of a catalyst comprising rhodium and nickel supported on a carbon support and
a halogen or halogen compound promoter.
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1 0 3, d\ process %s4climed in eltber flarm 1or ilar@ 2 her%@ thf cetalyst cﬂr?tamszfroin 0.05 to 10°4/o6€'y4
0 6\, 36.5ioht ni 55. 3 45

10.5 42-Poro 54 4 |t anb he
results rem%ruﬁgggrs %Ialpggl a@r ?’ha?f rat%r? ey tg%tc?tglﬁtr?o%\ “Hrom 1%m7gb
rhodi um activated carbon cat al yst but not to the extent observed with the
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carbon &t gnmrocsks aiianieddie 8gim0MBleinIWScafbid ndAdiids & HytiroGdnaivoidr Ritlort iR IRBQRsbay € and
pressure tmbguraisiotherangs 4:hioa:yaseous m xture of carbon nonoxi de and hydrogen
having a CO[err] nolar ratio in the range 5:1 to 1:6 in the presence of a
cat al ys¥- doppeess s glaimad é claim dncarried ollcdt astappanatire th the range 330010808 UP prat 4t aand a
hal ogen orPraseirodhe renga duetmesohamser . 5 EP 0 335 625 Bl 2. A process as
clainmed_ in claim1 wherein the catalyst is one having a nickel to rhodi um
wei ght PatentansPRich®e range 0.05:1 to 10:1. 3. A process as clained in either
ck{kﬁ‘fl or, Ia|m2 herein t he catallyst contar ns fromO 05 to 10% by wei ght
el [ 1g Ve ' "Q; P'A?' °P§#"a °r 8 eeewm@r Aittte
catal yst (58 as g"fah "dﬁ Rigid-bringen das Akghols
claim1 anl meﬁ? rm rec s nun i eér are a%h?%
car bgxyl i Y ' o é "5@%5\0 °§5? PHERYs as
ol ai rQred IE:’:% ;a?t) R%irﬁéufn %.(ﬁ\f%%g é ?lnenig,l 8 Fﬁg?r ndrgmon in
the gaseous mxture |s |n t range to 1 2 15 7 A process as clai ned
in clai g Vefdhenifash Avsprudd 1 %Jaﬁféﬂ%ﬂéﬂﬁ&éicﬁd&, tdQ@dér%&ﬁsaloﬁ%.J chrIeP£u Flnoérm at a
pressur e icGawichisvernaRHisam Befefth 36h G5 TAHRNGT: € Sutwbial €Nt anspr Uc
Verfahren zur Herstellung einer Carbonslure mt n + 1 Kohl enstoffatorren aus
ei nem AB.k (erdhreii riacteiffeirh et biicha t W2, daashon GBkeBRZAIARSIS B UdE Katalfkfdr (S
Ver f ahr en 0ga bis|10-Giéwidtitepkdzerd Nickg ethidites Al kohol s m t ei ner gasform gen
M schung von Kohl ennmonoxi d und Wasserstoff mt einemnolaren Verhaltnis von
CO : H24.i Yetiahrepingth aingm der Ansprilhest bis 3, dhdineh gekdnbidiahmet] eaBpder KatalysatomébnOriuck i n
Cegemnar t bisi7% £hodium enthitat al ysat ors, ent hal t end Rhodi um und Ni ckel,
getragert auf einem Kohlenstoff- Trager und ei nen Hal ogen- oder
Hal ogen¥erVBiia e e AsHRICE 1, dadaraisigekennzejehnet, (flag vler, 4 clfphlapriqiatome: eathaligadsur ch
gekennzel iRt Meifaml yad rd'ema'f A Kpliensigtfateme pnitpitepds Cazttj’ﬂﬁh'@cﬁsmﬂﬁ“fe ist.

%chtave,rlﬁltn A m Bereich von 0,05: 1 bis 10 : 1 aufweist.
erfahren nach Anspruch 1, dadurch gekennzeichnet, daB das molare Verhﬁltms von Kohlenmonoxid
zu Wasserstoff in der Gasmischung im Bereich von 4 : 1 bis 1 : 2 liegt.

7. Verfahren nach Anspruch 1; dadurch gekennzelchnet, daB8 es bei einer Temperatur im Bersich von

150 bis 300° C und bei einem Druck im Bereich von 1 bis 50 Atmosph#ren durchgeflihrt wird.
45

Revendications

1. Procédé de production, 2 partir d'un alcool ayant n atomes de carbone, d'un acide carboxylique ayant

n+1 atomes de carbone, procédé qui consiste & mettre en contact & température élevée et sous haute

80 pression I'alcool avec un mélange gazeux d'oxyde de carbone et d'hydrog&ne en un rapport molaire

CO:Hz compris dans l'intervalle de 5:1 & 1:6 en présence d'un catalyseur comprenant du rhodium et du

nickel fixés sur un support constitué de carbone, et d'un promoteur consistant en un halogéne ou
composé halogéné.

55 2. Procédé suivant la revendication 1, dans lequel le catalyseur est un catalyseur ayant un rapport
pondéral du nickel au rhodium compris dans l'intervalle de 0_,05:1 3 10:1.
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daB der Katal ysator von 0,05 bi s ER0335625BEpr ozent Ni ckel mﬂmm,’ mﬂ]@“m
Ver f ahren nach elnen1der Ansprllche 1 bIS 3, dadurch gekennzel €hnet »

der Kat alé_{sg 7 % Rhodiumenthalt. 5. Verfahren nach
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Al kohol thﬂH% dﬁH |e n + 1 Kohl enst of f at one enthaltende Car bonsaur e
Essi gsi ur . ch . Anspr dad ekennzel chpet ,
daB dag ol bﬁ&fg‘*ﬁ’ rPrns SiaBRhEde] BielsRASR T €3 G EPLP SaRy ShapR 5147
Gasii,schung 1 m erelch von 4: 1 bis 1: 2 liegt. 7. Verfahren nach Anspruch

1, dadur g BRERERGRICRNbndidion 1eaanbﬁaqu§ 'I'EIE;BI me‘a&&.{ey be l:érbdﬁs Ea&'u&mét}{ému o0 *
bi's 300 * Crddiad catBdxyiRld'G/ant A+ Glo niegmﬁé‘arr&h& V4lde hosthud. 00 At nDspharen
durchgefll hrt wird. 45 Revendlcatlons 1. Proc~dd de production, a partir

d' un aloC@o! PraYsIE suivanElh eVERicatdn Gﬁdab@@ﬁhel 18 rapPorfblSiR de REPOXYS dafbidfe BiHyiogdne + 1
atomes de cdanb&maslanps gazeltitosicpompiisaians Iitedvalle deed:1 & ®#2en contact a tenpdrature

dl ev~e et sous haute 50 pression |'al cool avec un ndl ange gazeux

d' oxyde e Bracddéseivant ladevepdicatiorbhaniean oeuviecppertompérdtias de 150G BID *Cospoussundans

| *i nt er val | eregsione 1 450 atn®sphdrepr t sence d' un cat al yseur conprenant du rhodi um
et du #ickel fixds sur un support constitu4 de carbone, et d' un pronoteur
consi stant en un hal ogene ou conposE hal ogdnd. 58 2. Procedd suivant |a
revendi cation 1, dans |lequel |e catal yseur est un catal yseur ayant un
rapport pond6ral du nickel au rhodiumconpris dans |'intervalle de 0,05:1 a
16:1. 6 * C L ,m s* 3 Procdd4 suivant |la revendication 1 ou la
Qﬁgndacatlon 2, dans | oquel | e catal yseur contient 0,05 & 10 % en poids de
ni 4 Procdd6 sui vant |'une quel conque des revendications 1 a 3, dans

| equel | e catal yseur contient 0,1 & 7 5 % de rhodium 5. Proodd
suivant |a revendication 1, dans |lequel |'alcool ayant n atones de carbone
est | egznmethanol et |'acide carboxylique ayant n + 1 atones de carbone east

|"acide acttique. 10 & Proc6d4 suivant |a revendication 1, dans |equel le
rapport nolaire de |'oxyde de carbone & I'hydrogbne dans | e ndl ange gazeux
est conpris dans |I'intervalle de 4:1 & 1:2. 7. Procd6 suivant |a

revendi cation 1, m s en oeuvre a une tenperature de 150 & 300 C et sous une
pressimn de 1 & 50 at nosphbres. 16 20 28 30 35 40 45 sO 55 7
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