BESCHWERDEKAMMVERN  BOARDS OF APPEAL OF CHAMBRES DE RECOURS
DES EUROPAI SCHEN THE EURCPEAN PATENT DE L' OFFI CE EUROPEEN

PATENTAMTS OFFI CE DES BREVETS
Internal distribution code:
(A) [ ] Publication in QJ
(B) [ ] To Chairnmen and Menbers
(O [X] To Chairnen
(D) [ 1 No distribution
DECI S| ON

of 3 Decenber 2003
Case Nunber: T 0538/99 - 3.3.1
Appl i cati on Nunber: 93303977.8
Publ i cati on Nunber: 0573189
| PC. C07C 53/ 08
Language of the proceedi ngs: EN

Title of invention:
Process for the production of acetic acid

Pat ent ee:
BP Chemicals Limted

Opponent :
Hoechst Cel anese Corporation

Headwor d:
Acetic acid production/BP CHEM CALS

Rel evant | egal provisions:
EPC Art. 56

Keywor d:
"I nventive step (no) - obvious solution of the probl em
underlying the patent in suit”

Deci si ons cited:

Cat chword

EPA Form 3030 06. 03



9

Européisches European
Patentamt Patent Office

Beschwerdekammern Boards of Appeal

Office européen
des brevets

Chambres de recours

Case Nunber: T 0538/99 -

Appel | ant :

(Proprietor of the patent)

Repr esent ati ve:

Respondent :
( Opponent)

Repr esent ati ve:

3.3.1

DECI SI ON

of the Technical Board of Appeal 3.3.1

Deci si on under appeal :

Conposition of the Board:

Chai r man:
Menmber s:

A J. Nuss

J.

M Jonk

of 3 Decenber 2003

BP Chenmicals Linted
Britanni ¢ House,

1 Finsbury G rcus
London EC2M 7BA (GB)

Perki ns, Nichol as David

BP International Linted

Pat ent s and Agreenents Division,
Chertsey Road

Sunbur y- on- Thanes,

M ddl esex TWL6 7LN (GB)

Hoechst Cel anese Corporation
P. O Box 4915
Warren N. J. 07060 (Us)

Janes, Anthony Christopher WP.
Car pnael s & Ransford

43, Bl oonmsbury Square

London WC1A 2RA (GB)

Deci sion of the Qpposition Division of the
Eur opean Patent O fice posted 18 March 1999
revoki ng European patent No. 0573189 pursuant

to Article 102(1) EPC.

R T. Menapace



-1 - T 0538/ 99

Summary of Facts and Subm ssi ons
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The Appellant (Proprietor of the patent) | odged an
appeal against the decision of the Qpposition Division
revoki ng the European patent No. 0 573 189 (European
pat ent application No. 93 303 977.8).

The opposition was filed agai nst the patent as a whol e,
and based on the grounds of |ack of inventive step as
indicated in Article 100(a) EPC, and |ack of
sufficiency wthin the meaning of Article 100(b) EPC.
It was supported by several documents including:

(1) EP-A-0 161 874, and

(4) US-A-3 791 935.

The deci sion was based on the clains as granted,
i ndependent Claim 1 reading as foll ows:

"A process for the production of acetic acid which
conpri ses:

(a) feeding nethanol and carbon nonoxide to a
carbonyl ation zone in which there is maintained
during the course of the process a liquid reaction
conposi tion conpri sing:

(1) a rhodi um car bonyl ati on catal yst;

(ii) rmethyl iodide;

(iii1) a carbonylation catalyst stabiliser
conprising an iodide salt which is soluble
in the reaction conposition;
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(b)

(c)

(d)

(e)

(f)
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(iv) a finite anbunt of water at a concentration
up to 10% by wei ght;

(v) nmet hyl acetate at a concentration of at
| east 2% by wei ght; and

(vi) acetic acid

wi thdrawing liquid reaction conposition fromthe
reactor and introducing it, with or without the
addition of heat, to a flash zone to forma vapour
fraction conprising water up to 8% by wei ght,
acetic acid product, propionic acid by-product and
the majority of the nmethyl acetate and nethyl
iodide fromthe flash zone feed,

recycling the liquid fraction fromthe flash zone
to the reaction zone, and recovering acetic acid
product fromthe flash zone vapour fraction by use
of a single distillation zone by:

i ntroduci ng the vapour fraction fromthe flash
zone into the distillation zone as a vapour and/or

['iquid,

renoving fromthe head of the distillation zone a
I ight ends recycle stream conprising water, mnethyl
acetate, nmethyl iodide and acetic acid, and

renoving fromthe distillation zone at a point
bel ow t he i ntroduction point of the flash zone
vapour fraction, an acid product stream having a
wat er concentration of |ess than 1500 ppm and a
propi onic acid concentration of |less than

500 ppm"
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The Opposition Division held that the subject-matter of
Caim1l1l as granted was novel and also net the

requi rement of sufficiency within the neaning of

Article 83 EPC. However, it concluded that the subject-
matter of present Claim1l did not involve an inventive
step in the light of docunent (1) alone or, for exanple,
i n conbination with docunent (4).

Oral proceedi ngs before the Board were held on
3 Decenber 2003.

The Appel lant essentially argued that the subject-
matter of Claiml as granted was related to a
commercially useful process for the production of
acetic acid having acceptable low | evels of water and
propionic acid as indicated in Caim1, and that
nei t her docunent (1) nor docunent (4) or the

conbi nati on of these two docunments suggested the

cl ai med mai ntenance of a water content in the vapour
fraction of the flash zone of up to 8 wt% and the use
of a single distillation colum. Supported by
calculations filed on 23 February 1999, he submtted

t hat when working according to Exanple 1 of docunent (1)
it was possible to obtain a flasher overhead containing
nore than 8 wt % of water. Moreover, he submtted that

t he skilled person would not conbine the teaching of
docunent (1) with that of docunent (4), since the feeds
to be distilled were different, in particular with
respect to the water and acetic acid contents. Even if
docunent (4) were taken into consideration, the skilled
person would rather prefer the use of the distillation
system conprising two distillation colums as
illustrated in Figure 2, which system was recomended



VII.

0082.D

- 4 - T 0538/ 99

when the crude carboxylic acid stream contai ned sone
netallic halides fromthe reaction process.

The Respondent essentially argued that docunment (1)
representing the closest prior art disclosed a process
for the production of acetic acid using a relative
smal | amount of water in the reaction m xture
(preferably 1 to 4 % . The skilled person faced with
t he techni cal problemunderlying the patent in suit in
the light of this closest prior art, nanely the

provi sion of a nmethod for producing acetic acid
conprising an inproved recovery systemleading to an
acetic acid product stream having a | ow wat er
concentration of |ess than 1500 ppm would be able to
solve it by using the process of docunent (1) w thout
any need of any inventive step, since he would know how
to set up a single distillation colum in order to
obtain the desired | ow water content. In this context,
he di sputed that the overhead of the flasher in the
process of docunment (1) contained water in an anount of
8 wt% or nore arguing that the cal cul ati ons provi ded by
t he Appel l ant were based on the wong assunption that
all the water went into the flasher overhead, and that
the presence of a high water content in said overhead
was in contradiction with the teaching and experi nent al
results indicated in the patent in suit. He al so argued
that the skilled person would consider the distillation
unit corresponding to Figure 1 of docunent (4) as a

sui tabl e means for solving the technical problem
underlying the patent in suit, since in view of the
conposition of the flasher overhead achi eved according
to docunent (1) he would not expect difficulties in
obtaining the desired | ow water content of the acid

pr oduct .
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The Appel |l ant requested that the decision be set aside
and the patent be naintained on the basis of the clains
as grant ed.

The Respondent requested that the appeal be dism ssed.

At the conclusion of the oral proceedings the Board's

deci si on was pronounced.

Reasons for the Deci sion

1
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The appeal is adm ssible.

The sole issue to be dealt with in the present case is
t he assessnent of inventive step in view of the cited
docunents.

I n deci ding whether or not a clained invention neets
this criterion, the Boards of Appeal consistently apply
t he probl em and sol uti on approach, which essentially

i nvol ves identifying the closest prior art, determ ning
in the light thereof the technical problemwhich the

cl ai med invention addresses and successfully sol ves,
and exam ni ng whether or not the clainmed solution to
this problemis obvious for the skilled person in view
of the state of the art.

The Board considers, in agreenent with the parties to

t he proceedings, that the closest state of the art with
respect to the clainmed subject-matter of the patent in
suit is the disclosure of document (1).
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Thi s docunment is concerned with a process for the
production of acetic acid, which substantially
corresponds to the process of daim1l of the patent in
suit. It teaches that by using relatively high anounts
of nmethyl acetate and lithiumiodide of preferably
between 2-5 wt % and 10-20 wt % respectively, the acetic
acid production can be carried out at a | ow water
content of preferably 1-4 wt% while nmaintaining a
stabl e catal yst systemand a high productivity (see, in
particular, page 6, lines 27 to 33; page 8, lines 14

to 21; and Table Il on page 18).

The use of a |ow water content has the advantages that
there is a great reduction in the rate of formation of
by- product propionic acid (see Exanple 1, in particular,
page 26, lines 17 to 22, and Table 11l on page 27

i ndicating a propionic acid content of 91 ppn), and

that the expenditure in the recovery-purification

system needed to obtain dry acetic acid can be reduced
(see page 11, lines 28 to page 12, line 5).

The reaction system which can be enpl oyed conprises (a)
a |liquid-phase carbonylation reactor, (b) a so-called
"flasher”, and (c) a so-called "nethyl iodide-acetic
acid splitter colum" (see page 9, lines 7 to 13). In
this context, it is indicated in Exanple 1 that the
liquid reaction product fromthe carbonyl ation reactor
is fed to a single-tray flasher operated at a head
pressure of about 2.4 atnosphere absol ute and that
about 35%is distilled overhead for further
distillation in the methyl iodide-acetic acid splitter
colum (see page 23, |ast paragraph). The residue
streamfromthis splitter colum is then drawn off as
crude acetic acid containing about 4-7 wt % of water and

0082.D
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can be purified further by conventional nethods outside
t he scope of the described invention (see page 25,
second paragraph, and lines 19 to 20).

The Appellant submtted that the process of Caim1l of
the patent in suit differed fromthat of document (1)
by mai ntaining the water content of the flasher
overhead up to 8 wt % and by using a single distillation
zone in recovering the acetic acid product fromthe

fl ash zone overhead. On the other hand, the Respondent
submtted that the use of said single distillation zone
woul d be the sole difference between the processes,
since under the reaction conditions as indicated in
Exanpl e 1 of docunment (1) involving the use of a | ow
water content in the reaction conposition of 4 to 5 w%
t he flasher overhead woul d have a water content of |ess
than 8 Wt %

The Appellant referred in support of his subm ssion
that the water content of the flasher overhead was a
di stinguishing feature to calculations filed on

23 February 1999 showi ng that the water content of the
fl asher overhead obtai ned according to Exanple 1 of
docunent (1) could be 11.4% i.e. well above the upper
limt as claimed in CCaim1l of the patent in suit.

However, having regard to the fact
(a) that said cal culations have been made with the

assunption that all the water in the feed to the
fl asher went overhead,
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(b) that a conplete transition of the water into the
fl asher overhead is unlikely in view of the
distillation conditions (see point 5 above, |ast
par agr aph), and

(c) that said assunption is in contradiction with the
patent in suit indicating that under conparable
distillation conditions the liquid fraction from
the flasher contains water (see page 7, lines 31
to 37), and that the water content of the flasher
overhead (distillation colum feed) is |ower than
the water content of the reaction conposition (see
all the exanples, and in particular Exanple 1
indicating 3.8 w.%water in the flasher overhead
and 5.6 wt% water in the reaction m xture),

it is the Board's position that the Appellant's

submi ssions in this respect cannot be accepted, and
that there exists no doubt that the water content of
the flasher overhead achi eved according to the
preferred enbodi nent of the process of docunment (1)
applying a |l ow water content in the reaction
conposition such as indicated in Exanple 1 falls within
the range of up to 8 wt%as indicated in Claiml of the
patent in suit.

Thus, in these circunstances, the Board concl udes that
- as submtted by the Respondent - the process of
Claim1l of the patent in suit only differs fromthat of
the preferred enbodi nent of the process of docunent (1)
applying a |l ow water content in the reaction
conposition, such as the process of Exanple 1, by the
use of a single distillation zone in recovering the dry
acetic acid product fromthe flasher overhead.
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Having regard to the closest prior art docunent (1),

t he Appel |l ant considered that the process of Claim1 of
the patent in suit had the advantage that the recovery
system for achieving the dry acetic acid was inproved.

Thus, in the light of the closest state of the art, the
techni cal problem underlying the patent in suit can be
seen in the provision of a process for preparing acetic
acid with an inproved recovery system (see al so page 2,
lines 45 to 46, of the patent in suit).

According to Claim1l of the patent in suit this
technical problemis solved by recovering the acetic
acid product fromthe flash zone vapour fraction by use
of a single distillation zone.

Furthernore, in view of the exanples of the patent in
suit, the Board is satisfied that the technical problem
as defined above has indeed been solved. This has not
been di sputed by the Respondent.

The question now is whether the solution of the
techni cal problemunderlying the patent in suit by the
process of Claim1 would have been obvious to the
skilled person in view of comon general know edge and
the cited prior art.

As indicated above (point 4), docunment (1) discloses
that the liquid reaction product fromthe carbonyl ation
reactor is fed to a single-tray flasher, that the

fl asher overhead is further distilled in the nethyl

i odi de-acetic acid splitter colum, and that
subsequently the crude acetic acid can be purified
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further by conventional nethods outside the scope of
t he descri bed invention.

Therefore, docunent (1) as such does not provide an
incentive to the skilled person to replace the nethyl
i odi de-acetic acid splitter colum and the subsequent
recovery nethod by a single distillation zone.

However, in the Board's judgnent, the skilled person
faced with the technical problemunderlying the patent
in suit and being informed by docunent (1) that the use
of a low water content has the advantage that the
expenditure in the recovery-purification system needed
to obtain dry acetic acid can be reduced (see page 11
lines 28 to page 12, line 5) would find in docunent (4)
a clear pointer to the solution of the techni cal
probl em as cl ai ned.

Docunent (4) discloses nanely a process for the
purification of crude acetic acid, produced by the
reacti on of nethanol wi th carbon nonoxide in the
presence of a catalyst systemof a group VIII noble
nmet al conponent and an iodide by using a flasher and
subsequently a single distillation unit (see colum 1,
lines 11 to 31; Caim®6; and Exanple 1I). In particular,
it discloses in said Exanple | that by flashing a
stream of acetic acid, water, hydrogen iodide and

net hyl iodide, and distilling the overhead fromthe
flasher in a single distillation unit as illustrated by
Figure 1 a dry acetic acid product containing

83-132 ppm of water (see Table |I) can be obtai ned.
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In this context, the Appellant submtted that the
skill ed person would not conbine the teaching of
docunent (1) with that of docunent (4), since the

fl asher overhead conpositions were quite different in
view of the high water content of about 18 w%in the
conposi tion of docunment (4) and the relatively high

net hyl acetate concentration in the conposition of
docunent (1). Mreover, he submtted that even if the
skill ed person had conbi ned both documents, he would
have found a clear incentive in docunent (4) to use the
distillation systemconsisting of 2 distillation units
as illustrated by Figure 2 in view of the presence of a
iodide salt in the flasher overhead of docunment (1).

However, the Board does not accept these subm ssions
for the foll ow ng reasons:

Al though it is true that the flasher overhead in the
process of document (4) conprises nore water than the
fl asher overhead in the process of docunent (1), the
skill ed person considering the suitability of the
distillation unit as illustrated by Figure 1 of
docunent (4) would rather conclude that said
distillation unit would even be nore appropriate for
removing a | ower anount of water. Mreover, |like the
Respondent, the Board does not see any reason why the
single distillation unit as indicated in Figure 1 of
docunent (4) would not be appropriate for purifying a
crude acetic acid feed containing sone nethyl acetate.
In fact, the Appellant could not provide any support
for his contention in this respect.
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Furthernore, the Board finds that the Appellant's

subm ssion that in view of the presence of |ithium
iodide in the flasher overhead in the process of
docunent (1) the skilled person would rather select the
distillation systemof Figure 2 instead of the single
distillation unit of Figure 1 (see docunent (4),

colum 4, lines 1 to 5) also fails, since lithium
iodide is involatile, so that the skilled person would
rat her expect that the lithiumiodide content in the

fl asher overhead being fed to the distillation unit
woul d be negligible. This finding is also confirmed by
the patent in suit indicating that the involatile
l[ithiumsalt stabiliser forms part of the liquid
fraction fromthe flasher (see page 7, lines 35 to 37).

Thus, in view of these considerations the Board

concl udes that the solution of the above defined
technical problemas clained in Caim21 of the patent
in suit is obvious to the skilled person, and
consequent|ly does not involve an inventive step within
the neaning of Article 56 EPC.

Clainms 2 to 14 fall with Caiml1, since the Board can
only decide on the Appellant's request as a whol e.
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Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

N. Maslin A. Nuss
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