BESCHWERDEKAMMERN BOARDS OF APPEAL OF CHAMBRES DE RECOURS

DES EUROPAISCHEN THE EUROPEAN PATENT DE L"OFFICE EUROPEEN
PATENTAMTS OFFICE DES BREVETS

||A B C x||

File No.: T 0346/92 - 3.3.1

Application No.: 84 114 575.8

Publ i cati on No. : 0 144 935

Cl assification: Q07C 51/ 12

Title of invention: Production of carboxylic acids from al cohol s

DECISI1ION
of 29 July 1993

Appl i cant:
Proprietor of the patent: UNI ON CARBI DE CORPCRATI ON
Opponent : 01) HOECHST AKTI ENGESELLSCHAFT, Frankfurt

02) BP Chenicals Linted

Headwor d: Acetic Aci d/ UNI ON CARBI DE
EPC: Art. 56

Keywor d: "I nventive step (affirned); non-obvious alternative" - "Long del ay
inissuing witten reasons after oral decision not acceptable”

Headnote
Catchwords

EPO Form 3030 01.91






Case Number: T 0346/92 - 3.3.1

DECISION
of the Technical Board of Appeal 3.3.1
of 29 July 1993

Appellant: HOECHST AKTI ENGESELLSCHAFT, Frankf urt
(Opponent 01) Wer k Knapsack

Pat ent abt ei | ung

D - 50354 Hirth (DE)

Other party: BP Chamicals Linmted
(Opponent 02) Bel grave House
76 Bucki ngham Pal ace Road
London SWW OsU (GB)

Respondent: UNI ON CARBI DE CORPORATI ON
(Proprietor of the patent)39 A d R dgebury Road
Danbury

Connecticut 06817 (US)

Representative: Wiest hof f, Franz, Dr.-1ng.
Wiest hof f & Wiest hof f
Pat ent - und Rechtsanwal te
Schwei gerstrasse 2
D - 81541 Minchen (DE)

Decision under appeal: Decision of the Opposition Division of the European
Patent Office of 5 April 1990, with written reasons
posted on 12 March 1992, concerning maintenance of
European patent No. 0 144 935 in amended form.

Composition of the Board:

Chairman: K. J. A Jahn
Members: R W Andrews
S.C. Perryman






- 1- T 0346/ 92

Summary of Facts and Submissions
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Eur opean patent No. O 144 935 in respect of European
pat ent application No 84 114 575.8, which was filed on
30 Novenber 1984, was granted on 16 June 1987 (cf.

Bul l etin 87/25).

Notices of Opposition which were filed on 4 Decenber
1987 and 16 March 1988, requested the revocation of the
patent on the grounds that its subject-matter |acked
novelty and did not involve an inventive step. The
opposi tions were supported, inter alia, by the
fol |l owi ng docunents:

(1) US-A-3 769 329 and
(4) EP-A-O 055 618.

By a decision delivered orally on 5 April 1990, with
witten reasons being issued on 12 March 1992, the
Qpposition Division nmaintained the patent in anmended
formon the basis of Clainms 1 to 5 submtted during
oral proceedings. The Opposition Division held that the
subj ect-matter of the anended Caim1l was novel. Wth
respect to inventive step, the Qpposition D vision
found it was not obvious that the use of lithiumiodide
in the presence of added nethyl acetate and in the
absence of any added water woul d sol ve the probl em of

i mproving the process of docunent (1) with respect to
its efficiency, selectivity and conversion rate.

An appeal was | odged agai nst the decision by Qpponent
A on 13 April 1992 with paynment of the prescribed fee.
In his Statement of G ounds of Appeal filed on 12 My
1992 and during the oral proceedings held on 29 July
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1993, the Appellant contended that docunent (1)

di scl osed a process for the production of acetic acid
by carbonylating a m xture of nethanol and net hyl
acetate in a nolar ratio of 0.001:1 to 2:1 using a
honogenous cat al yst system conprising rhodi umand a
metal halide. The Appellant argued that in view of
results obtained in the exanples of the disputed patent
and those of docunent (1), in particular Exanple 4,
with respect to conversion rate and selectivity, the
only problemunderlying the disputed patent nust lie in
inmproving the stability of the catal yst system of
docunent (1).

However, Exanple 18 of docunent (4) disclosed that
[ithiumiodide, prepared iIn situ fromlithium acetate
and hydrogen iodide, inproved the stability of rhodium
based carbonyl ati on catal ysts. Therefore, the clained
subj ect-matter was obvious in the |light of the conbined
teachi ng of docunments (1) and (4).

The Respondent alleged that the invention lay in the
conbi ned selection of the use of lithiumiodide as
pronoter, the deliberate addition of nethyl acetate and
t he absence of any added water. Docunent (1) was
conpletely silent with respect to the use of |ithium

i odide and there was no incentive for the skilled
person to conbine the teaching of docunent (1) with
that of docunment (4) which was concerned with the
stability of rhodium carbonyl ation catal ysts under
substantially | ower pressures than those used in the
carbonyl ation reaction itself. Furthernore, both these
docunent s enphasi sed that the addition of water to the
reaction m xture exerted a beneficial effect on
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reaction rate. In contrast to this the present process
specifically excluded the addition of water.

The Respondent al so argued that the results of the
conparative tests submtted during the exam nation
proceedi ngs on 18 June 1986 denonstrated an i nprovenent
in conversion rate vis a vis docunent (1).

The Appel |l ant requested that the decision under appeal
be set aside and that the patent be revoked.

The Respondent requested that the decision under appeal
be set aside and that the patent be maintained in the
amended form submtted during the oral proceedings.

Caiml1l in this anended formreads as foll ows.

"A process for the production of acetic acid by the
catal ytic reaction of methanol and carbon nonoxi de or
synthesis gas in contact with a catal yst system

consi sting of rhodiumnetal or rhodi um conpound and
[ithiumiodide, characterised in that the catalyst
systemis a honbgeneous catal yst system and net hyl
acetate but no water is added to the reaction m xture".

The other party to the proceedi ngs took no part in the
appeal and did not attend the oral proceedings.

At the conclusion of the oral proceedings the Board's
decision to maintain the patent in anended form was
announced.

Reasons for the Decision

1071.D
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The appeal is adm ssible.

There are no objections under Article 123 EPC to the
present claim n particular, Claiml is based on

Claims 1 and 5 as granted and page 4, line 6 of the
printed patent specification (cf. also Cains 1 and 5
as filed and page 10, lines 2 and 3 of the published
patent application). Clains 2 to 5 correspond to

Clainms 2, 3, 6 and 7 as granted and Clains 2, 3, 6, and
8 as fil ed.

The di sputed patent relates to a process for the
production of acetic acid by the catalytic reaction of
nmet hanol and carbon nonoxi de or synthesis gas in the
presence of added nethyl acetate. Document (1), which
represents the closest state of the art, discloses a
process for the preparation of acetic acid by reacting
met hanol in with carbon nonoxide in the presence of
met hyl acetate, a rhodi um conpound and a hal ogen
conpound. The exanples of this docunent denonstrate
that selectivities of greater than 95% w th 100%
conversi on can be achi eved.

In the light of this closest prior art, the technical
probl em underlying the disputed patent is to provide an
alternative process for the efficient and sel ective
production of acetic acid.

According to the disputed patent, this technical
problemis essentially solved by carrying out the
carbonyl ation reaction in the presence of a honbgeneous
catal yst consisting of rhodiummetal or a rhodi um
conmpound and lithiumiodide in the absence of any added
wat er .
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In the light of the exanples in the disputed patent,
the Board is satisfied that the technical problem as
defi ned above has been sol ved.

The Respondent mai ntai ned that the conparative tests,
submtted on 18 June 1986 during the exam nation
proceedi ngs, denonstrated that the conversion rate (as
measured by the consunption of carbon nonoxi de) of the
present process was higher than that of the process of
docunent (1). Therefore, he contended that the
techni cal problemunderlying the patent in suit should
be seen in providing an inproved process for the
production of acetic acid wherein the inprovenment lies
in the higher conversion rate as conpared to that
obtained in this prior art process.

However, it can be seen fromthe Table summarising the
results of these experinents that the reaction using
nmet hyl iodide as the pronoter was carried out at a

| ower pressure than the one using lithiumi odide;

55.2 bar or 800 psig as conpared to 69 bar or

1000 psig. Since it is well known that the pressure is
an inportant paraneter for carbonyl ation reactions, the
Board considers that these two experinents do not
represent a fair conparison between the present process
and the process of docunent (1). The Respondent all eged
that the increase in the consunption of carbon nonoxide
using lithiumiodide as the pronoter by a factor of 3
as conpared to that obtained using nethyl iodide,
neverthel ess, should be taken as indicative of the

i nproved conversion rates achieved with the clai ned
process. To counter this subm ssion the Appell ant
relied on the non-linear rel ationship between the
partial pressure of the carbon nonoxi de and the
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conversion rate. In these circunstances, these
experinmental results cannot be taken into account in
est abl i shing the technical problemunderlying the

di sput ed patent.

After exam nation of the cited docunents, the Board has
concl uded that the clained subject-matter is novel.
Since novelty is no longer in dispute, it is not
necessary to give detailed reason for this finding.

It still remains to be deci ded whet her the cl ai ned
subject-matter involves an inventive step.

As previously nentioned docunent (1) discloses a
process for the production of acetic acid by the
carbonyl ati on of nmethanol, optionally in the presence
of , inter alia, nethyl acetate using a catal yst

contai ning a rhodi um conponent and a brom ne or iodine
conmponent (cf. colum 3, lines 14 to 30, colum 8§,
lines 8 to 14 and Exanples 4 and 20).

Thi s docunent also discloses that it is generally
preferred to have an excess of hal ogen present in the
catal yst systemas a pronoting conponent. This
pronoti ng conponent consists of a hal ogen and/ or

hal ogen conmpound such as, for exanple, a netal halide
(cf. colum 4, lines 46 to 62). However, there is no
mention of lithiumiodide in this docunent.

Mor eover, docunent (1) also teaches that when an ester
is present in the feedstock it is normally charged with
equi nol ar anmounts of water, although nore or |ess water
may be used (cf. colum 8, lines 42 to 44). In fact, it
was found that water may exert a beneficial effect on
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the rate of reaction and that an anount of water in
excess of the equinolar quantity of water to ester
pronotes the production of the carboxylic acid (cf.
colum 8, lines 48 to 53 and Cains 1 and 16).
Therefore, a skilled person would conclude fromthe

di scl osure of document (1) that, to obtain the optinmm
results fromthe carbonylation of a feedstock

consi sting of methanol and nethyl acetate, it is also
necessary to include water in the feed streamto the
reactor.

In contrast thereto, although it is absolutely
essential for methyl acetate to be present in the
feedstock of the process of the disputed patent using
[ithiumiodide as the pronoter (cf. page 5, lines 62 to
65 and page 6, lines 41 to 43), the reaction is carried
out in the absence of any added water.

In the Board's judgnent, docunent (1) would not provide
the skilled person with any indication that an
alternative to the process disclosed therein lies in
the use of a feed stock consisting of methanol and

nmet hyl acetate but no added water, and a catal yst
system consi sting of rhodiumnetal or a rhodi um
conpound and lithiumiodide.

Docunent (4) discloses a process for carbonyl ating an
al cohol, or an ester, halide or ether derivative of
said alcohol in the liquid phase using a catal yst
system cont ai ni ng a rhodi um conponent and an i odi ne or
brom ne conponent wherein the catal yst systemis
stabi |l i sed agai nst deconposition under conditions of
reduced carbon nonoxi de partial pressure by the
presence of a stabilising conponent (cf. Cdaim1lin
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conbination with page 4, lines 11 to 16). Suitable
stabilisers include conpounds of alkali netals

(cf. group (4) in daiml). In Exanple 18, lithium

i odide, forned in situ fromlithium acetate and
hydrogen iodide, is used as the stabilising conponent.
Thi s docunent al so discloses that water present in the
reaction m xture exerts a beneficial effect upon the
reaction rate (cf. page 8, lines 23 to 25).

According to the disputed patent, one of the criteria
required of the catalyst in the catalytic reaction of
synt hesi s gas or carbon nonoxide in processes to
produce oxygenat ed organi c conpounds is that it nust be
as stable as possible (cf. page 3, lines 42 to 44).
Therefore, it could be argued that, in order to satisfy
this criterion, the skilled person would contenpl ate
conbi ning the teaching of docunents (1) and (4).

However, in order to arrive at the proposed solution to
t he above-defined technical problem the skilled person
woul d have to take the foll ow ng steps:

(a) He would have to select lithiumiodide fromthe
| arge nunber of stabilisers disclosed and taught
by docunent (4).

(b) He would have to realise that the presence of both
met hanol and nmethyl acetate in the feedstock was
absol utely essential for the success of the
process, and

(c) He would have to ignore the clear teaching of both
docunents (1) and (4) regarding the benefici al
effect of water in the reaction m xture.
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In the Board's judgnent, there is nothing in the

di scl osure of docunents (1) and (4) which would have
led the skilled person to take these necessary steps to
arrive at the proposed solution to the technical
probl em of providing an alternative process for the
preparation of acetic acid by the carbonylation of

met hanol to the one described in docunent (1).

6. Therefore, the subject-matter of Claim1l involves an
inventive step. Dependent Clains 2 to 5, which relate
to preferred enbodi nents of the process as clained in
Claim 1, are also allowable.

7. The Board has dealt with this appeal as quickly as
possible in view of the delay of nore than two years
bet ween the delivery of the decision at the oral
proceedi ngs before the Opposition Division and the
issuing of the witten decision. It is enphasised that
such a del ay cannot be regarded as acceptabl e because
of the considerable risk of all kinds of error which it
is likely to engender (cf. T 243/87 of 30 August 1989,
publ i shed in EPOR [1990] 136).

Order

For these reason, i1t is decided that:

1. The deci sion under appeal is set aside.

1071.D
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2. The case is remtted to the Opposition Division with
the order to maintain the patent in the anended form
submitted during the oral proceedings.

The Regi strar: The Chai r man:

E. Gorgnmaier K. J. A Jahn
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