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Summary of Facts and Submn ssions

1885.D

The Appel |l ant (Patentee) | odged an appeal against the
deci sion of the OQpposition Division by which the

Eur opean patent No. 0 351 167 ( European patent
application No. 89 306 981.5) was revoked on the ground
that the subject-matter of the clains of the patent in
suit did not involve an inventive step.

The deci sion was based on the Cains 1 to 8 as granted,
i ndependent Claim1 reading as foll ows:

"A nmethod for the production of nethacrylic acid, which
conprises: subjecting isobutylene and/or tertiary

but anol to catal ytic vapor-phase oxidation with

nol ecul ar oxygen in a first reactor packed with an

oxi de catal yst containing bisnmuth, nolybdenum and iron,
thereby nmainly form ng nethacrol ein; then supplying the
gas consequently fornmed by reaction to a second reactor
connected directly to the first reactor and packed wth
an oxi de catal yst containing nol ybdenum and phosphor us,
t hereby subjecting the nethacrolein to catalytic vapor-
phase oxidation wi th nol ecul ar oxygen and consequently
form ng nethacrylic acid characterised in that during
the formation of the nethacrylic acid, a rodlike or

pl ateli ke insert nmade of netallic material or ceramc
material is set in the enpty space of the gas inlet

part of the tube of the second reactor packed with the
catal yst, the void ratio in portion of the enpty space
in the gas inlet part of the catal yst-packed tube of
the second reactor being in the range of 30 to 99% by
vol ume. "

The opposition was based on the sole ground that the
subject-matter as clainmed in the patent in suit did not
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i nvolve an inventive step. It was supported by the
foll ow ng docunents:

(1) JP-A-61 221149, and

(2) DE-A-2 550 838.

Oral proceedings were held before the Board on 17 July
2001.

The Appel l ant (Patentee) defended the patentability of
the patent in suit on the basis of the clains as
granted. Moreover, he announced that he w shed to
defend the patentability of the patent in suit in
anended formon the basis of two auxiliary requests
shoul d the Respondent raise novelty objections in the
i ght of docunment (2).

He argued that the technical problemunderlying the
patent in suit in the light of the closest prior art as
di scl osed in docunent (1) was to provide an inproved
process for preparing nethacrylic acid further reducing
in the second reactor autoxidation and occl usion of the
catal yst bed by polyneric and tarry by-products w thout
the need of using a particularly formed catal yst.

Furthernore, he argued that the solution of this
probl em by using a specific insert while maintaining a
particular void ratio in the enpty space of the gas
inlet part of the tube of the second reactor as
indicated in daim1l, and by applying in said second
react or an appropriate high gas streamvel ocity and at
the sane tinme an adequate high tenperature of the
gaseous reaction m xture preventing autoxidation (and

t hus the danger of explosion) and deposition of the by-
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products on the catal yst, was not obvious in the |ight
of docunent (2).

In this context, he argued that in assessing inventive
step docunent (2) would not be relevant, since it
concerned a different technical problem nanely the
occlusion of the catalyst bed in the second reactor by
nol ybdenum tri oxi de derived fromthe degradation of a
nol ybdenum catal yst in the first reactor, whereas the
techni cal problemunderlying the patent in suit rel ated
to the occlusion of said catal yst bed by polyneric and
tarry by-products present in the reaction gas derived
fromthe first reactor. Mreover, he enphasised that
the technical problemindicated in docunent (2) did not
exist in the process of the present patent, since in
this last process nore sophisticated nol ybdenum

contai ning catal ysts were applied, such as those
normal ly used in the first reactor at the tinme of the
cl osest prior art. In support of this last contention
he referred to a test-report submitted with his letter
of 6 Decenber 1995 show ng that nol ybdenum tri oxi de
formation was not a problemin the process of the
patent in suit.

Mor eover he argued, that even if said docunent (2) were
considered in assessing inventive step, it would not
render the process of the present patent obvious.
According to the process of docunent (2) the reaction
gas derived fromthe first reactor was cooled in order
to deposit the nol ybdenumtrioxide forned on a
particul ar solid bodies, whereas according to the
patent in suit, instead of such a cooling step, a
heati ng step keeping a rodlike or platelike insert in
the enpty space part of the second reactor was applied
and the formng of nolybdenumtrioxide even did not
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occur at all due to the use of appropriate catal ysts.

The Respondent (Qpponent) naintai ned his sole objection
that the subject-matter of Caiml of the patent in
suit did not involve the required inventive step. In
this context, he argued that the process as clained in
the patent in suit included the use of catalysts in the
first reactor giving rise to the form ng of nol ybdenum
trioxide and al so the use of tenperature and gas stream
conditions in the second reactor which apparently woul d
not solve the problens of autoxidation and occl usion.
Moreover, by referring to the patent publication

EP- A-630 879, he also argued that the technical problem
i ndi cated in docunent (2), nanely that of the occlusion
of the catalyst bed in the second reactor by nol ybdenum
trioxide fornmed in the first reactor, even existed
after the priority date of the present patent, so that
the skilled person faced with occlusion problens in the
catal yst bed of the second reactor would have no reason
to di sregard docunent (2).

The Appel | ant requested that the decision under appea
be set aside, and that the patent be naintai ned as
granted. (This request was his only one, since the
Respondent did not raise any novelty objection).

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

1885.D

The appeal is adm ssible.
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The only point at issue in these appeal proceedings is
the question whether the cl ai ned subject-nmatter
i nvol ves an inventive step.

For deciding whether or not a clainmed invention neets
this criterion, the Boards of Appeal consistently apply
t he probl em and sol uti on approach, which invol ves
essentially

(a) 1identifying the closest prior art,

(b) assessing the technical results (or effects)
achi eved by the clained i nventi on when conpar ed
with the closest state of the art established,

(c) defining in the light thereof the technica
probl em whi ch the invention addresses,

(d) verifying that the defined technical problemis
sol ved by the enbodi nents enconpassed within the
cl ai med sol ution, and

(e) exam ning whether or not the clainmed solution is
obvi ous for the skilled person in view of the
state of the art as a whole.

If the technical results of the invention provide sone
i nprovenent over the closest prior art, the problem can
be seen as providing such i nprovenent, provided this

I nprovenent necessarily results fromthe cl ai ned
features for all that is clainmed. If, however, there is
no i nprovenent, but the means of inplenmentation are
different, the technical problemcan be defined as the
provision of an alternative to the closest prior art.
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The Board considers, in agreenment with the parties,
that the closest prior art with respect to the process
of aiml of the patent in suit is the disclosure of
docunent (1).

This docunent (1) relates to a process for preparing
nmet hacrylic acid as indicated in the pre-characterising
part of Claim1l of the patent in suit, whereby the
techni cal problem associated with this prior art
process, nanely, the occlusion of the catalyst in the
second reactor by polyneric or tarry by-products of the
reaction in the first reactor, is solved by the use of
a cylindrical or ring-like catalyst having a | arge

di aneter in the second reactor (see the English
translation of the relevant parts of docunent (1)).
Consequent |y, docunent (1) nakes available to the
skilled person a process for preparing nethacrylic acid
which only differs fromthe process as clainmed in the
patent in suit in that according to the clained process
the enpty space in the gas inlet part of the second
reactor contains a rodlike or platelike insert nmade of
nmetallic material or ceramc material, whereby the void
ratio in said enpty space is in the range of 30 to 99%
by vol une.

Regarding this prior art, the Appellant submtted that
the technical problemto be solved was to inprove the
process by further reducing in the second reactor the
aut oxi dation of the nethacrol ein containing gas and
occl usi on of the catalyst.

However, as indicated above, only such inprovenents can
be recogni sed for defining the technical problem
underlying the patent in suit which are actually

achi eved by substantially all the enbodi nents
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enconpassed within the scope of the claim

It is true, that by applying certain process features
falling under the scope of present daim1l, such as (i)
the use of a particular catalyst in the first reactor,
(ii) cooling the reaction gas derived fromthe first
reactor enough for the prevention of autoxidation and
t he avoi dance of the danger of explosion, and (iii)
subsequently el evating the tenperature of the gaseous
reaction mxture and at the sane tine adjusting an
appropriate |linear speed thereof enabling the by-
products to pass the latter step catalyst bed in a
harm ess state while mnimsing the risk of

autoxi dation (see in this context page 4, lines 10 to
25, of the patent in suit, as well as the exanples
therein), the technical problemas defined by the
Appel I ant m ght be sol ved. However, having regard to
the i nportance of such process features as contended by
the Appell ant and the broad scope of present Caim1l,
in particular concerning the catalyst in the first
reactor (which is not limted to the catal ysts of
docunent (1)) and with respect to the |ack of any
limtation of the tenperature and gas flow conditions
in the second reactor, the Board does not consider it
credible that the inprovenents as indicated by the
Appel I ant coul d be achi eved by substantially all the
enbodi nents enconpassed within the scope of the claim
Mor eover, the Appellant did not submt any evidence in
support of his subm ssions.

Thus, in view of these considerations the technica
probl em as defined by the Appellant cannot be accepted
by the Board and consequently a refornulation of this
techni cal probl em becones necessary to neet a |ess
anbi tious objective (see in this context e.g. T 20/81,
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Q) EPO 1982, 217, point 3 of the reasons; and T 355/97
dated 5 July 2000 (not published in the QJ EPO,
point 2.6 of the reasons).

In the Board's judgnent, and having regard to the broad
scope of CQaim1l of the present patent, the technica
probl em underlying the patent in suit in the |[ight of
the cl osest state of the art can only be seen in the
provision of an alternative process for preparing

nmet hacrylic aci d.

The patent in suit suggests as the solution to this
probl em a process according to Claim1l which is
characterised in that the enpty space in the gas inlet
part of the second reactor contains a rodlike or
platelike insert made of netallic material or ceramc
material, the void ratio in said enpty space being in
the range of 30 to 99% by vol une.

In view of the technical information in the patent in
suit, in particular in the exanples, the Board is
satisfied that the problem as defined above has been
sol ved. This was never challenged by the Respondent.

The remai ning question is thus whether the prior art as
a whol e woul d have suggested to a person skilled in the
art solving the technical problemindicated above in

t he proposed way.

As indicated above (see point 4), docunent (1) does not
mention the use of any insert in the enpty space of the
inlet part of the second reactor at all, so that it
cannot render the clainmed solution of the above defined
techni cal probl em obvious by itself.
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Docunent (2) discloses that a basic drawback of al

catal ysts conprising a nol ybdenum oxi de or any

nol ybdenum conpound whi ch, under the conditions of the
use of the catalyst, is a source of nolybdenum
trioxide, has been found to be that when such catal ysts
are enpl oyed at an elevated tenperature in an reaction
zone through which there is passed a gas which is
subsequently to be introduced into a subsequent
reaction zone, there is an appreciable contam nation of
the effluent gas by vapours of nol ybdenum tri oxi de

| eading to occlusion problens in said subsequent
reaction zone if the tenperature in this |last zone is

| ower than in the first one (see page 3, |ast paragraph
to page 5, first paragraph).

It discloses such a situation in particular in relation
to a process for oxidising propylene or isobutylene in
preparing acrylic or nethacrylic acid as the end
product, wherein (i) in an initial oxidation step the
nol ybdenum cont ai ni ng catal yst, such as an oxide
cat al yst contai ni ng nol ybdenum bisnmuth and iron, is
normal |y enpl oyed at about 300°C to 500°C, (ii) the

ef fl uent gas conprising acrolein or nethacrolein is
cool ed by approximately 40°C to 150°C to the range of
tenperatures nost comonly enployed in a secondary

oxi dation step, and (iii) the secondary oxidation step
Is carried out at tenperatures within the range of
approxi mately 240°C to 300°C in the presence of a
second catal yst acting at these |ower tenperatures in
the sane way as the catalyst of the primary reaction
zone (see page 4, lines 15 to 28, page 10, first and
second paragraph, the exanple, and claim?7; and
concerning the nature of the nol ybdenum contai ni ng
catal yst page 1, first paragraph, page 2, second
paragraph to page 3, line 3, and page 20, | ast
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par agraph to page 21, line 2).

Furthernore, this docunent describes that the occlusion
problens in the secondary oxidation step can be sol ved
by cooling of the hot nolybdenumtrioxide containing

ef fluent gas derived fromthe primary oxidation step in
the presence of solid bodies upon which the nol ybdenum
trioxide is allowed to be deposited, whereby said solid
bodies may be in the formof netal vanes or sinple
rods, or in the formof ceramc balls arranged into a
roughly spiral configuration, and whereby the effective
voi d space in the deposition zone containing said solid
bodies is greater than 40% preferably nore than 50%
and in particular approximately 60% (see page 7, | ast
paragraph to page 8, first paragraph; page 12, |ast

par agr aph; page 16, |ast paragraph; page 17, lines 1 to
7; page 18, |ast paragraph to page 19, first paragraph;
and clains 1 to 5).

Therefore, in the Board's judgnent, a skilled person
faced with the technical problemas defined above would
find in docunent (2) a clear incentive that this
probl em coul d be solved by a process falling under
Caim1l of the patent in suit and that at the sane tine
t he occl usion problens deriving fromthe form ng of

nol ybdenum tri oxi de as indicated in docunent (2) could
be avoi ded.

It is true, that docunment (2) does not explicitly

di scl ose the positioning of the insert solely in the
enpty space of the second reactor as clained in Caim1l
of the patent in suit. However, in the Board's
judgnment, a person skilled in the art would i medi ately
understand i n readi ng docunent (2) that the position of
the zone containing the solid bodies used for purifying
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the effluent gas derived fromthe first oxidation
reactor in order to avoid occlusion problens in the
catal yst bed of the second reactor is not critical as

| ong as the nolybdenumtrioxide is effectively
deposited on the surface of the insert(s) and

undeposi ted nol ybdenum tri oxi de can pass through the
second reactor wi thout further depositing if the
tenperature of the reaction gas is not further reduced
(see page 10, second paragraph, lines 5 to 14). Not hing
was submtted by the Appellant which would point to the
contrary.

The Appel |l ant argued that the technical problem

i ndi cated in docunent (2) did not exist in the process
of the present patent, since in this |ast process nore
sophi sti cated nol ybdenum cont ai ni ng catal ysts were
applied, such as those normally used in the first
reactor of the closest prior art, and that therefore in
assessing inventive step this docunent woul d not be

rel evant.

However, this argunent fails, since the definition of
the catalyst in the first reactor in Cdaim1 of the
patent in suit not only conprises the use of catal ysts
applied in accordance with the closest prior art
docunent (1) but also those used in accordance with
docunent (2) (see also point 10, first paragraph).

Furthernore, the Appellant submtted that docunent (2)
woul d not render the process of the present patent
obvious, since it related to a process wherein the
reaction gas derived fromthe first reactor was cool ed
in order to deposit the nolybdenumtrioxide fornmed on
particul ar solid bodies, whereas according to the
patent in suit said reaction gas was heated in the
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enpty space part of the second reactor keeping a
rodlike or platelike insert therein in order to prevent
occlusion by polyneric and tarry by-products derived
fromthe first reaction step

However, this argunent cannot be accepted by the Board
either, since the broad scope of daim1l of the patent
in suit not only conprises the use of catal ysts applied
i n accordance with docunent (2) involving the occlusion
problens related to such catal ysts, but al so does not
exclude the cooling step as disclosed in docunent (2).
Mor eover, the Board observes that docunent (2) not only
teaches that by cooling the reaction gas the nol ybdenum
trioxide can be renoved fromthe reaction gas derived
fromthe first reactor by deposition on the solid

bodi es, but that also high boiling organic inpurities
coul d be renoved fromthe reaction gas prior to its

i ntroduction into the catal yst bed of the second
reactor if the purity of the cool ed reaction gas woul d
be an essential feature (see page 10, |ast paragraph to
page 11, first paragraph).

Thus, in the Board's judgnent, docunent (2) gives a
clear pointer to the skilled person to solve the
techni cal problem as defined above by a process falling
under the broad scope of Caim1l of the patent in suit.

It follows that the subject-matter of Claim1l |acks
i nventive step and, thus, does not conply with
Article 56 EPC

The further clains fall with Caim1, since the Board
can only decide on the Appellant's request as a whol e.
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O der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

N. Maslin A. Nuss

1885.D



