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Summary of Facts and Subm ssi ons

The appeal is fromthe decision of the Qpposition
Division to reject the oppositions and naintain

Eur opean patent No. 0 323 195 with Cains 1 and 2 as
granted. CQaiml of the patent in suit reads as
fol | ows:

"A process for renoving nitrogen oxides from exhaust
gases containing nitrogen oxides and volatile netal
conmpounds whi ch process conprises contacting the
exhaust gases in the presence of anmonia with a

catal yst conprising titani um oxide characterised in
that the catal yst further conprises a conposite oxide
of vanadi um and at | east one of nol ybdenum and
manganese, sai d conposite oxide of nol ybdenum and
vanadi umis expressed by the fornula NkaC& wherei n x
represents 0.5 to 3 and y represents 3 to 10, and said
conmposi te oxi de of vanadi um and manganese i s expressed
by the formula Mh_V, O, wherein a represents 1 to 4, b

a'bc
represents 1 or 2 and c represents 3 to 9."

1. In the contested decision the followng prior art
docunents were nentioned:

Dl: US-A-4 071 601

D2: DE-C 2 458 888

D3: Surface Technology, 9 (1979), 195-202

D4: DE-B-1 253 685

EH2: EP-A-0 220 416.
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In their statenments of the grounds of the appeal, the
appel l ants mai ntai ned that the product according to
granted claim 1l | acked novelty and inventive step. In
their argunentation during the witten and ora
proceedi ngs they further relied on the followi ng newy
filed docunents:

D5: VGEB Kraftswerktechni k, 65 (8),1985, pages 753-763
D5a: Kirk-OQ hner, Encycl opedia of Chem cal Technol ogy,
Third Edition, Volune 6, pages 224, 228, 247-248,

273-275

D6: Rommp Chem e Lexi kon, Eight Edition (1979),
Vol une 1, pages 511-512

D7: Ul mann's Encycl opadi e der techni schen Chem e,
Fourth Edition, Volunme 12 (1976), page 570

Rommp Chem e Lexi kon, Ninth Edition (1990),
pages 2267-2277

D9: ROommp Chenmie Lexi kon, Ninth Edition (1989),
pages 251-253

D10: US-A-4 377 118.

Furt her new evi dence was submtted in the formof a
report of a reworking of Exanple Xl V-1 of D2.

Oral proceedi ngs took place on 16 Septenber 1999. The
novel ty objection was based on D1 and D2. The
appel | ants argued essentially as foll ows:
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Both D1 and D2 inplicitly disclosed the treatnent of a
gas conprising volatile nmetal conpounds. In this
respect reference was nade to Db5a, D6, D7, D8 and D9.
The catal yst used in the process of claim1l was taught
by D1. The catal yst used in Exanple XIV of D2 was
essentially the sane as that used in the exanples of
the patent in suit.

Wth respect to inventive step both appellants agreed
that D1 represented the closest prior art. They
essentially argued that even if there was any

di fference there was no proof that the cl ai ned process
sol ved any technical problem The conparative exanples
did not show any advantage over the prior art and the
catal ysts prepared according to the exanples in the
patent in suit did not necessarily have the structure
as required by claiml. Reference was nade to the
foll ow ng decisions of the Boards of Appeal: T 279/89,
T 12/81 and T 164/ 92.

V. The respondent mai ntai ned that the subject matter of
the granted clainms was new and i nvol ved an i nventive
step over the available prior art. Neither D1 nor D2
di scl osed the treatnent of waste gases conpri sing
substanti al anounts of volatile netal conpounds, and
that neither of these docunents disclosed or suggested
the use of a catalyst conprising a conposite oxide
within the neaning of the patent in suit.

VI . The appel l ants requested that the decision under appeal
be set aside and European patent No. 0 323 195 be
revoked.

The respondent requested that the appeal be dism ssed

2582.D Y A
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and the patent be nmintai ned.

Reasons for the Deci sion

1

2.1.2

2582.D

The appeal s are adm ssi bl e.

Novel ty

D1 di scl oses the selective renoval of nitrogen oxides
fromwaste gases using catal ysts consisting essentially
of vanadi um oxi de and nol ybdenum oxi de and/ or tungsten
oxide. It is indicated that it is not clear in what

oxi dative states the vanadi um nolybdenum and tungsten
are contained in the catal yst and that the catal yst nmay
further contain conplex oxides of vanadi um and

nol ybdenum such as MgVyO,. The catal yst nay be conposed
of the catal yst conponents alone or it may be
preferable to have the catal yst supported on
conventional carriers. The conventional carriers nmay be
activated alumna, a-alumna, silica gel, alum no-
silicate, diatomaceous earth, silicon carbide, titanium
oxide or the like (colum 3, lines 7 to 24). The Board
accepts the appellants' subnmission that a skilled
person woul d consi der the said conplex oxide to be a
conposite oxide within the neaning of the patent in
suit. In the exanples of D1 neither such conpl ex oxides
nor a titani umoxide carrier have been used.

Caim1l of the patent in suit requires the use of a
catal yst conprising in conbination a conposite oxide
and titanium oxi de. Such a specific conbination is not
di scl osed in D1. The present conbination can be
considered to forma selection of a subgroup of the
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generic group of oxides of vanadi um and nol ybdenumw th
one sel ected nenber fromthe independent generic group
of carriers. In agreenent with the established
jurisprudence on novelty, the Board holds that a
specific conbination of elenents requiring the

sel ection of elenents fromtwo known groups shoul d be
regarded as being novel; cf T 12/81, point 13 of the
reasons, QJ EPO, 1982, 296.

The ot her jurisprudence cited by the appellants is not
particularly relevant to the present case. The criteria
for selection inventions nmentioned in T 279/89 rel ate
to the selection of a sub-range of a known broader
range. This is not the case here. Two of the three
criteria developed in T 279/89, ie the selected sub-
range shoul d be narrow and the sel ected sub-range
shoul d be far renoved fromthe prior art preferences
and exanpl es, are neaningless in the present case where
a choice is made by selecting elenments fromdifferent
groups of sone length. The third criterion in T 279/89
that, the selected sub-range should not be arbitrarily
chosen fromthe prior art but nust be purposively
selected, is in the Board' s opinion not a proper
novelty criterion but nerely a confirmation of a
previously fornmed opinion on novelty (see al so

T 666/89, Q) EPO 1993, 495, point 8 of the reasons).
Moreover, as will be discussed in nore detail in the

i nventive step evaluation, the present choice is not
arbitrary.

T 164/92 (QJ EPO, 1995, 305) relates to the disclosure
of a docunent conprising a conputer program The
statenent therein that the disclosure of a publication
is determ ned by what know edge and under st andi ng can
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and may be expected of the average skilled person in
the technical field in question can be accepted. This,
however, does not nean that any non-di scl osed

conbi nation of disclosed entities that a skilled person
can derive froma docunent is state of the art within
the nmeaning of Article 54(1) EPC. Conbi nations, which
are covered by generic definitions, can only be
considered as formng part of the state of the art if
the conbination is nade available to the public as a
specific teaching with regard to a technical action
(see also T 181/82, QJ EPO 1984, 401, point 8 of the
reasons).

Li kewi se the appellants' argunent that the present

conbi nation of entities would have been seriously
contenpl ated by a skilled person and therefore |acks
novel ty, cannot be accepted. Apart fromthe question
whet her the criterion of "seriously contenplating” is a
proper novelty criterion, there is no evidence that a
skill ed person woul d have seriously contenplated the
use of the specified conposition of matter in the

cl ai med process.

The ot her novelty objection is based on Exanple XV of
D2. This exanple discloses a process for preparing a
catal yst for the catalytic renoval of nitrogen oxides
fromwaste gases. An aqueous m xture of netatitanic
aci d, anmmoni um net avanadat e and ammoni um nol ybdate is
dried, the dried mxture is pressed to tablets and the
tabl ets are calcined at 500°C for 2 hours. The cal ci ned
catal yst conprises the elenents Ti, V, Mo and Oin a
ratio falling within the ranges nentioned in present
claim1l. The conponents in terns of chem cal conmpounds
present in the catalyst are not disclosed. The
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rewor ki ng of this exanple confirnmed that the said

el ements were present in the proportion as required by
present claim1 but the crystal structure was not
reveal ed. The appellants admtted during ora
proceedi ngs that there was no proof that in the

catal yst obtai ned according to said prior art exanple a
conposite oxide of Mo and V was present. They argued,
however, that there was neither any proof that a
conposite oxide was present in the catalysts used in
the process of the patent in suit and that the
cat al ysts obtai ned according to the exanples of the
patent in suit fell wthin the realmof D2. The Board
cannot accept this line of argunent for a novelty

att ack.

If the clainmed subject matter is not supported by the
exanpl es and cannot be obtained by a skilled person
followng the instructions in the description an

obj ection under Article 83 EPC could arise. Opposition
grounds under Article 83 EPC were not raised in the
notices of opposition and are not at issue here.

In any case the Board sees no plausi ble reasons why the
catal ysts obtained according to the exanples of the
patent in suit would not contain conposite oxides. The
presence of these conposite oxides after the first
calcination step at 700°C is confirmed by X-ray
diffraction and it is unlikely that by the foll ow ng
processi ng steps, taking place at | ower tenperatures
(450°C), the conposite oxi des deconpose or react with
the titanium oxide carrier. The subject-matter of
claiml is therefore supported by the description and
novelty should be considered with respect to the
subject matter as cl ai ned.



2.2.2

2582.D

- 8 - T 0720/ 96

The appel l ants' argunent that, if the exanples of the
patent in suit result in a catalyst conprising
conposite oxi des, the same nust apply for the catalyst
obt ai ned according to said prior art exanple, cannot be
accepted either. The process conditions for obtaining
the conposite oxides in the exanples of the patent in
suit are essentially different fromthose disclosed in
Exanple XIV of D2. According to the patent in suit
first a conposite oxide is forned by calcining a
grinded m xture of the oxides of Mo and V at 700°C for
2 hours. This conposite oxide is then mxed with
nmetatitanic acid, the obtained wet m xture is kneaded,
the m xture is then dried and noul ded and the noul ded
product is calcined in nitrogen at 450°C for 2 hours to
obtain the catalyst (Exanple 1). It is unlikely that
under the process conditions nentioned in D2, ie
cal ci ning the noul ded product conprising netatitanic
aci d, ammoni um net avanadat e and ammoni um nol ybdat e at
500°C for 2 hours a conposite oxide of Mo and V is
formed in a neasurable anmbunt. The fact that according
to D3 conposite oxides of Mo and V are forned by
calcining a dried m xture of ammoni um par anol ybdat e and
amoni um net avanadate at 560°C for 5 hours in air, does
not prove the formation of a conposite oxide in

Exanple XIV of D2. Not only was the tenperature | ower
and the calcination time shorter, the mxture in D2
contai ned titani um di oxi de and was therefore not
honogeneous. The presence of titanium di oxi de m ght
have hi ndered the formation of a conposite oxide of M
and V. The Board, therefore, concludes that there is
not only no proof for the presence of conposite oxides
in Exanple XIV of D2 as confirned by the appellants,

but that there are even no plausible reasons for their
presence. In the Board' s judgenent, the appellants’
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subm ssion that it is practically inpossible to
determ ne the presence of small anounts of conposite
oxi des in a catal yst obtained according to the said
exanpl e of D2, does not inply that the burden of proof
shifts fromthe appellants to the respondent.

For these reasons the clained process nust be
consi dered novel with respect to said prior art
exanpl e.

I nventive step

According to the appellants D1 represents the cl osest
prior art. The Board agrees that D1 is a suitable
starting docunent for the inventive step analysis. D1
di scl oses that the process is suitable for the renoval
of nitrogen oxides fromthe waste gases exhausted from
a boiler, heating furnace or internal conbustion engine
(colum 1, lines 9 to 12 and colum 4, lines 1 to 6).
The exanples of D1 show that catalysts conprising a

m xture of vanadi um oxi de and nol ybdenum oxi de on
alumna or silica as carrier have a high conversion
rate of nitrogen oxides (nore than 95% in gases
conprising as pollutants NO and NO, eventual | y together
with SO. In the patent in suit it is recognised that
such catalysts are not deteriorated easily and exhibit
a high denitration performance. It was however known
that these catal ysts were deteriorated when the waste
gases contained volatile netal conmpounds such as the
oxi des of Se, Te, Tl and As as acknow edged in the
patent in suit (page 3, lines 18 to 26). The probl em
underlying the invention was to reduce the
deterioration of the catal yst when treating waste gases
conprising substantial anmounts of such volatile netal
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conmpounds. The patent in suit proposes solving this
probl em by using in a process for renoving nitrogen

oxi des from exhaust gases a catal yst conprising in
conbi nation titanium oxide and a conposite oxide of
vanadi um and nol ybdenum According to the appellants
the performance of the catal yst used according to
claim1 was not any better than those of the catal ysts
used in DL or D2. They pointed to the higher conversion
rates nmentioned in these docunent conpared with the
results of the exanples of the patent in suit. The
Board agrees that the conversion rates in DL and D2 are
hi gher but considers that the conditions under which
they were neasured were not conparable with the
conditions used in the patent in suit. In the patent in
suit nmeasurenents were perfornmed wth a gas contai ning
hi gh anbunts of poisoning volatile netal conpound (140
ppm As,O;) at a high space velocity (120 000 h'') whereas
in the exanples of D1 and D2 the gas did not contain
vol atil e nmetal conpounds and the space velocity was at
nost 27400 h''! (Exanple 7 of D1). In D1 it is explicitly
di scl osed that at space velocities above 100 000 h'!'the
conversion rate of nitrogen oxides is |owered

(colum 4, lines 43 to 51). Fromthe conparative
exanples in the patent in suit, perforned with the sane
vol atil e netal containing gas and the sane hi gh space
velocity, it is apparent that in the durability test
the catal yst conprising titaniumdi oxide and a
conposite oxide of V and Mo performbetter (renoval of
at least 47%after durability test) than the catal yst
conprising titani um di oxi de and an oxide of M or V or
an equi val ent m xture of the oxides of M and V
(renpval of at nobst 37% after durability test).

Al t hough the conparative exanples in the patent in suit
are not exactly in conformty with any of the exanples
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of D1 or D2 there is no evidence or plausible reason
why any of the prior art catal ysts would have perforned
better than the catal ysts of the conparative exanpl es
under the sane test conditions. The Board is therefore
satisfied that the process of claim1l actually sol ves

t he above-stated problem

D1 does not deal with the problem of deterioration of
the catalysts in the presence of volatile netal
conpounds and there is no indication that catal ysts
conprising the conposite oxide MgVyQ, di scl osed therein
perform any better than m xtures of the oxides of M
and V. Thus D1 does not contain any pointer to the

cl ai med sol ution of the above-nenti oned problem

D2 is also silent about the said problem Since it does
not even teach the use of a conposite oxide there is no
hint towards the cl ai med sol ution.

D3 relates to studies on the heterogeneous oxi dation of
1- but ene over V,O- MO, catal ysts. It discloses conposite
oxi des of V and Mo but not in relation to the renoval

of nitrogen oxides fromwaste gases.

D4 relates to the renoval of nitrogen oxides fromwaste
gases and di scloses the use of a catal yst conprising
oxi des of V and Mo but does not disclose conposite

oxi des thereof and does not treat the probl em of
deterioration by volatile netal conpounds.

Docunments D5a, D6, D7 and D8 disclose that nost fuels,
in particular coal, contain small anounts of netals
whi ch can formvol atile netal conpounds such as As. D5
di scl oses that such vol atile conpounds are present in
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t he conbustion gases of electricity works. D9 discl oses
that As is present in trace anounts all over the world.
D10 di scl oses that coal can be used as fuel for

boil ers. The Board does not exclude that volatile netal
conmpounds are present in the waste gases that can be
treated by the processes disclosed in D1 or D2 but this
has no i nmpact on the novelty and inventive step of the
use of the particular catalyst in the process as
clainmed in the patent in suit. There is thus no need to
di scuss these docunents in nore detail. Docunment EH2,
mentioned in the contested decision, does not contain
any pointer to the clained solution. Since the parties
did not rely on this docunent in the appeal proceedings
there is no need to discuss this docunent here.

3.6 The Board therefore holds that the process of claiml
is not only new but it also does not followin an
obvi ous manner fromthe state of the art and thus
i nvol ves an inventive step wthin the nmeaning of
Article 56 EPC. daim2 is dependent upon claim1.

Novel ty and inventive step of the process of claim2
follows fromthis dependency.

O der

For these reasons it Is decided that:

The appeal s are di sm ssed.

The Regi strar: The Chai r man:

2582.D
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S. Hue R Spangenberg
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