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Summary of Facts and Subm ssi ons

2400.D

Appel lants 1 and 2 (Opponents 1 and 2) | odged an appeal
agai nst the decision of the Qpposition Division
rejecting the opposition agai nst the European patent
No. O 589 463 (European patent application

No. 93 115 384.5), the independent Claim1l reading as
fol | ows:

"A nmet hod for producing al dehydes by subjecting an
olefin, a feed oxo gas containing hydrogen and carbon
nonoxi de, and a recycled gas wthdrawm from a reactor
and returned to the reactor, to a hydrofornylation
reaction in the reactor in the presence of a catalyst,
whi ch conprises the steps of:

providing an operation unit for adjusting a flow rate
of the feed oxo gas supplied to the reactor or a flow
rate of a discharge gas fromthe reactor

setting out a target value for the partial pressure of
carbon nonoxide in the reaction systemto obtain

al dehydes with a desired production ratio of norma

al dehyde to isoal dehyde;

detecting the partial pressure of carbon nonoxide
corresponding to the target val ue;

determ ning an operational anmount of the operation unit
required to maintain the detected partial pressure of
carbon nonoxi de at the target val ue based on a
deviation of the detected partial pressure of carbon
nmonoxi de fromthe target val ue; and
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adjusting the flowrate of the feed oxo gas or the flow
rate of the discharge gas based on the operational

anount . "

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

(1) SU A-1 555 323 (English translation), and

(2) US-A-4 247 486.

The Opposition Division held that the subject-matter of
the patent in suit was novel and al so involved an
inventive step. In this context, it held in particular
that by adjusting the total pressure of the reaction
system | ess violent changes in the CO partial pressure
were achieved than by directly altering the conposition
of the oxo gas as disclosed in docunents (1) and (2).

It was therefore easier to maintain a steady CO partia
pressure at the required value. Thus, neither docunent
(1) nor docunent (2) disclosed or suggested the process
of the patent in suit as clained.

Oral proceedi ngs before the Board were held on

12 Cctober 2004. Appellant 2 and Opponent 3 as a party
as of right according to Article 107 EPC, who had been
duly summoned, did not attend the oral proceedings.

Appel lant 1 objected to the process of Claim1l of the
patent in suit exclusively with respect to novelty and

i nventive step.
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He based his novelty objection solely on document (1).
Al t hough said docunent was silent with respect to the
further processing of the purge gas, it inplicitly
disclosed its recycling to the reactor, since this
enbodi ment represented a selection within only two
known alternatives, nanmely recycling or disposal.
Furthernore, said docunent al so disclosed adjusting of
the flowrate of the oxo gas based on the operational
amount to maintain the detected partial pressure of
carbon nonoxide at its target value if there were no
need to nodify the conposition of the feed oxo gas.

Concerning inventive step, he considered that docunent
(1) was the closest prior art. He disputed that the
techni cal problemunderlying the patent in suit in view
of this docunent was the provision of a nmethod of
controlling a hydrofornylation having an i nprovenent
with respect to the control of the partial pressure of
COin the reactor. Instead, the technical problem
underlying the patent in suit was only the provision of
an alternative process. The solution of this technical
problemas clainmed in the patent in suit, if considered
novel , was obvious to the skilled person in view of
docunent (1) and/or docunent (2). In this context, he
enphasi sed that document (1) disclosed a control of the
flowrate of oxo gas feed maki ng use of a signal froma
transducer for the concentration of carbon nonoxi de,

t hat docunent (2) disclosed the necessity of
controlling the partial pressure of the carbon nonoxi de
in the reactor in order to achieve a desired normal/iso
al dehydi ¢ product isoner ratio, and that recirculation
of reaction gas into the reactor was well known in the
art, e.g. fromdocunment (2).
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Appel lant 2 submitted in witing that the process of
the patent in suit as clainmed | acked novelty in view of
docunent (2), since the process of this docunent
necessarily conprised a detection of the CO partia
pressure in the reaction system and an adj ust nent of
the CO partial pressure in order to maintain a desired
| evel by altering the feed flow of the oxo gas.

The Respondent argued that the subject-matter of the
patent in suit was novel and involved inventive step.
He enphasi sed that the cited docunents did not disclose
a process conprising an adjustnent of the desired CO
partial pressure by altering the flowrate of the oxo
gas or the purge gas flow anobunt based on an

oper ational anount determ ned by the deviation of a
detected partial pressure of CO and the target val ue
thereof. In fact, docunent (1) disclosed a control of

t he conposition of the oxo gas feed by way of a
controlling unit making use of a signal froma
transducer for the concentration of carbon nonoxide in
conbi nation with several signals from additional
transducers and a control of the flowrate of the oxo
gas having the desired conposition by way of another
controlling unit making use of transducers for the flow
rate of propylene and the flowrate of the oxo gas to
the reactor. Furthernore, docunent (2) did not disclose
any way of controlling the desired partial pressure in
t he reactor.

The Appellants (Appellant 2 in witing) requested that
t he deci sion under appeal be set aside and that the

pat ent be revoked.

The Respondent requested that the appeal be dism ssed.
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At the conclusion of the oral proceedings the Board's

deci si on was pronounced.

Reasons for the Deci sion

1

3.2

2400.D

The appeal is adm ssible.

Having regard to the grounds of opposition, the
deci si on under appeal and the subm ssions of the
parties to the proceedings, the only substantial issues
to be dealt with are whether the clainmed subject-matter
is novel and involves inventive step in the |ight of
the cited docunents (1) and (2).

Novel ty

Concerning the issue of novelty, the Board firstly
observes that according to the established
jurisprudence for concluding | ack of novelty, there
nmust be a direct and unanbi guous teaching in a prior
art docunent, which would inevitably |ead the skilled
person to sonething falling within the scope of what is
clainmed. In this context, the Boards of Appeal found
that a generic disclosure or a disclosure |eaving open
t he choi ce between two or nore alternatives did not
take away the novelty of any specific feature falling
within that disclosure (see e.g. T 651/91, in
particul ar point 4.3 of the Reasons).

Docunent (1) discloses a process for producing
al dehydes by subjecting an olefin, a feed oxo gas
cont ai ni ng carbon nonoxi de and hydrogen in the presence
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of a catalyst to a hydrofornylation reaction in a
reaction zone |leaving it open whether or not a purge
gas withdrawn froma separator (3) is recycled to the

reacti on zone.

The novelty objection of Appellant 1 was based on the
contention that said docunent (1) inmplicitly disclosed
a recycling of the purge gas to the reactor zone, since
this process feature represented a selection within
only two known alternatives, nanely recycling or

di sposal

However, apart fromthe fact that a restriction of the
further processing or use of the purge gas to the

all eged two alternatives is considered specul ative, the
Board finds, in line with the established jurisprudence
of the Boards of Appeal indicated above, that this
novelty objection fails, since docunent (1) does not
directly and unanbi guously di sclose as a techni cal
teaching the recycling of the purge gas to the reactor
zone. In this context, the Board notes that even if it
were generally known that recycling of the purge gas to
t he reaction zone would be favourable, this feature
cannot be considered inplicitly disclosed, since it is
not directly derivable fromdocunment (1) itself (see
also T 71/93, point 4.1.1 of the Reasons).

Docunent (2) discloses, as does docunent (1), a process
for produci ng al dehydes by subjecting an olefin, a feed
0X0 gas contai ning hydrogen and carbon nonoxi de in the
presence of a catalyst to a hydrofornylation reaction.
In addition, it discloses recycling of a purge gas to
the reaction zone. Mreover, it is indicated in this
docunent that the partial pressure of carbon nonoxide
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in the reactor is an inportant factor in the process in
order to achieve a desired normal/iso al dehydi ¢ product
i somer ratio and should be kept within a certain range
(see colum 6, lines 53 to 68, and colum 7, lines 5to
10) .

Appel |l ant 2 argued | ack of novelty by contending that
in order to control the partial pressure of carbon
nonoxi de in the reactor the process of this docunent
necessarily conprised a detection of the CO partia
pressure in the reaction system and an appropriate

adj ustnment of the CO partial pressure to a target val ue
by altering the feed flow of the oxo gas.

However, said docunment (2) does not conprise any
teaching how to maintain a certain |level of the partial
pressure of the carbon nonoxide in the reactor and,
consequently, it does not conprise a direct and

unambi guous di sclosure inevitably |leading the skilled
person to sonething falling within the scope of what is
claimed in the patent in suit either

In these circunstances, the Board concludes that the
cl ai med subject-nmatter of the patent in suit is novel
over the cited docunents.

| nventive step

For deci ding 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 essentially

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

cl ai med i nvention addresses and successfully sol ves,
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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.

If the technical results of the clained invention
provi de some i nprovenent over the closest prior art,

t he probl em can be seen as providing such inprovenent,
provided this inprovenent necessarily results fromthe
clained features for all that is clained. |If, however
there is no inprovenent, but the neans of

i npl enentation are nerely different, the techni cal
probl em can be defined as the provision of an
alternative to the closest prior art.

The Board considers, in agreenent with the parties to

t he proceedings, that the closest prior art with
respect to the conpositions according to Caim1l of the
patent in suit is the disclosure of document (1).

Thi s docunent relates to a process for producing

but yr al dehyde by subj ecting propyl ene, a feed oxo gas
cont ai ni ng carbon nonoxi de and hydrogen in the presence
of a catalyst to a hydrofornylation reaction.

In order to reduce the specific flow rate of propyl ene
and to increase the productivity with respect to the n-
but yral dehyde i sonmer, the process is carried out by
stabilising the tenperature in the reaction zone and
the proportions of the initial propylene and synthesis
gas fed into the reactor, and controlled by stabilising
the concentration of catalyst at the input to the
reactor and varying the proportions of hydrogen and
carbon nonoxi de - the constituents of the synthesis gas
entering the reactor - as a function of the
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concentration of carbon nonoxide in the gases energing
fromthe high-pressure separator (see page 1, lines 13
to 29).

In particular, it discloses by referring to the Figure:

(a) that signals fromtransducers (16) and (18) for
the flow rate of propylene and the flow rate of
the synthesis gas are transmtted to the input of
a block (28) for controlling a valve (29) for
suppl ying synthesis gas nmaintaining the ratio of
propyl ene: synthesis gas at a given |evel (see
page 3, lines 6 to 9, and page 2, lines 18 to 20),

and

(b) that the conposition of the initial synthesis gas
is formed froma (so called) converted gas
conpri sing carbon nonoxi de and hydrogen by m xi ng
a first flow passing valve (32) and having the
sanme conposition as the supplied converted gas and
a second flow (indicated as recycling flow having
a nodified conposition conpared to that of the
supplied converted gas due to the separation of
hydrogen in a fractionation bl ock (33), whereby:

(1) signals fromtransducers (19) and (20) for
the flowrate of said second flow and the
suppl i ed converted gas,

(1i) signals fromtransducers (22) and (23) for
t he conposition of said second flow and the
conposition of the supplied converted gas,
and
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(iii) a signal froma transducer (24) for the
concentration of carbon nonoxide in the gas
of the high-pressure separator (3)

are transmtted to a block (30), where

cal cul ations are made on the basis of a deviation
of the value of the concentration of the carbon
nonoxi de in the high-pressure separator (3) froma
gi ven value in conbination with the other detected
val ues to assess a magnitude of correction for
setting a controller (31) determning the m xing
ratio of said first and said second gas flow by
means of the valve (32) (see in particular page 3,
lines 10 to 25).

Regarding this prior art, the Respondent submtted that
the technical problemto be solved was to provide a

nmet hod of controlling a hydrofornylation reaction
wherein the control of the partial pressure of carbon
nonoxide in the reactor is facilitated, and accordingly,
the production ratio of n-al dehyde to iso-al dehyde can
easily be controlled to a desired | evel (see also

page 2, lines 55 to 58, of the patent in suit).

However, in accordance with the established
jurisprudence of the Boards of Appeal, only such

i nprovenents can be recogni sed for defining the
techni cal problem underlying the patent in suit which
are actually achieved by substantially all the

enbodi ments enconpassed within the scope of the claim

In this context, it follows fromExanple 1 and Figure 5
of the patent in suit, that under the process
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conditions of this exanple the target value of the
partial pressure of carbon nonoxi de, and consequently a
desired production ratio of n- to iso-al dehyde, could
not be consistently achieved.

Thus, having regard to said exanple, and in the absence
of sufficient proof for any inprovenment over the
process of docunment (1), the Board finds that it is not
credi ble that the alleged i nprovenent can be realised
by substantially all the enbodi nents enconpassed w thin
t he scope of present aim1l, and that consequently a
reformul ation of the technical problem as defined by

t he Respondent becones necessary to neet a | ess
anbi ti ous objective (see e.g. T 20/81, QJ EPO 1982, 217,
point 3 of the reasons; and T 355/97 (not published in
the Q3 EPO), point 2.6 of the reasons).

In these circunstances, the technical problem
underlying the patent in suit in the light of the

cl osest state of the art can only be seen in the

provi sion of an alternative process for controlling a
hydr of ornmyl ati on reaction conprising an easy control of
the partial pressure of carbon nonoxide and,
consequently, an easy control of the production ratio
of n-al dehyde to iso-al dehyde.

The patent in suit suggests as the solution to this
probl em a process according to Claim1l essentially
conpri si ng:

(a) setting out a target value for the parti al
pressure of carbon nonoxide in the reaction system
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(b) detecting the partial pressure of the carbon

nmonoxi de,

(c) determning an operational anmpbunt of an operation
unit required to maintain the detected parti al
pressure of carbon nonoxide at the target val ue
based on a deviation of the detected value from
the target val ue, and

(d) adjusting the flowrate of the feed oxo gas or the
flowrate of the discharge gas on the basis of
sai d operational anobunt.

In view of the technical information in the patent in
suit, in particular in the exanples, the Board is
satisfied that the problemas defined in point 4.7
above has been solved. This was never chall enged by the
Respondent s.

The remai ning question is thus whether the prior art as
a whol e has suggested to a person skilled in the art
solving the technical problemindicated in point 4.7
above in the proposed way.

In this context, and in view of the above defi ned
techni cal problem Appellant 1 in challenging the
inventive step only relied on docunents (1) and (2).

As indicated under points 3.2 and 4.2 above, docunent
(1) cannot render the clainmed subject-matter obvious by
itself since, apart fromthe fact that it is silent
about a recycling of the purge gas flow and about an
adjustnment of the flow rate of the discharge gas (one
of the two alternative enbodi ments of the process
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clainmed), it discloses the control of the carbon
nonoxi de concentration in the reactor by a conbination
of controlling the flowrate of the initial synthesis
gas by valve (29) on the basis of the detected fl ow
rates of propylene and synthesis gas and the
conposition of the initial synthesis gas by valve (32)
on the basis of the detected concentration of the

car bon nmonoxi de in the high-pressure separator (3) the
ot her detected flow rates and conpositions. In contrast
thereto, according to the process of patent in suit
only the flowrate of the oxo gas or the flow rate of
t he di scharge gas is adjusted.

Furthernore, as indicated under point 3.3 above,
docunent (2) does not conprise any teaching howto

mai ntain a certain level of the partial pressure of the
carbon nonoxide in the reactor. In fact, a skilled
person could only derive fromthe exanple in docunent
(2) that, under the specific reaction conditions
applied therein, the level of the partial pressure of

t he carbon nonoxide in the reactor m ght be naintained
by applying a synthesis gas feed having a particul ar
conposition (see Table 2).

Therefore, docunents (1) and (2), taken alone or in
conbi nati on, do not provide an incentive to the skilled
person to arrive at the clainmed solution of the above
defined technical problem which solution essentially
conprises the adjustnment of the flow rate of the feed
ox0 gas or the flowrate of the discharge gas solely on
the basis of the deviation of a detected value of the
partial pressure fromthe target val ue.



- 14 - T 0808/ 00

5. In conclusion, the Board finds that the subject-matter
of present Claim1 involves an inventive step in the
sense of Article 56 EPC

Dependent Clains 2 to 8 relate to particular
enbodi nents of the subject-matter of Claim1l. They are

therefore al so all owabl e.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

A. Townend R Freinuth

2400.D



