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Summary of Facts and Subm ssi ons

2125.D

The appeal is fromthe decision of the Qpposition

Di vision to revoke European patent No. 0 360 548, which
was granted in response to European patent application
No. 89 309 485. 4.

The deci si on under appeal was based on two sets of
anmended clains. Inter alia the follow ng docunents were
cited:

Dl: US-A-4 285 838

D2: DE-B-2 846 476

I n the decision under appeal the subject natter of

i ndependent clains 1 and 4 of the main request and
claim1l of the auxiliary request were regarded as

| acki ng an inventive step in view of D2 in conbination
with the general know edge of the skilled person. The
Qpposition Division considered that the technica
problemto be solved was essentially to create a
catalyst with a high peeling-off strength and that this
probl em was identical to the technical problem solved
by D2.

Wth the statenment of grounds of appeal, the appell ant
submtted newclains 1 to 7 as nmain request and new
claims 1 to 3 as auxiliary request. Later in the
proceedi ngs a declaration of Akira Kato, a joint

i nventor of D2 and a decl aration of Yasuyoshi Kat o,
conprising repetitions of Exanples 3 and 4 of D2, were
submtted. During oral proceedings, which were held on
30 June 1999, an anended set of seven cl ai ns was
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subm tted, which replaced the above-nentioned cl ai ns
according to the main request.

Claim1l of this set reads as foll ows:

"A process for producing a denitration catal yst for
reduci ng wi th ammoni a nitrogen oxide contained in an
exhaust gas, which conprises adding water to catal yst
raw materials, which materials upon calcination afford
titani um oxi de, nol ybdenum oxi de and, optionally,
vanadi um oxi de; making a slurry, the water content in
said slurry being made 35 to 50% by wei ght; supporting
said slurry on a netal substrate; and drying the
product; characterised in that the respective nole
proportions of Ti/MJ/V are in the range 97-65/3-20/0-15
percent and said catalyst raw nmaterials are cal cined
before slurrying or being supported on the substrate,
and powdered, wherein said netal substrate is an
expanded netal lath with a plurality of openings and is
coated with a slurry of catalyst raw naterials by

i mrersion so that the quantity of said catalyst
supported onto said netal substrate is in the range of
100 to 200 g/ n?, wherein the surface area in this case
refers to a projected area of one surface of the
cat al yst including the openings of the expanded netal,
wherei n the openings of the expanded netal lath are
prevented fromclogging with the slurry, by renoving
superfluous slurry fromthe openings."

The probl em underlying the invention was regarded as
bei ng the provision of a denitration catalyst with high
catal ytic activity and high peel-off strength which
uses a relatively low quantity of catal yst conponents
whereas D2 was principally ained at providing a
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catal yst of high nmechanical strength and good adhesive
strength. In the witten and oral proceedings it was
essentially argued that, contrary to the patent in
suit, D2 required that the slurry coated on the netal
wire mesh had a paste-like consistency with a | ow water
content and that D2 did not disclose or suggest
preventing the openings of the wire nesh from cl oggi ng
as required by the patent in suit. D1 disclosed the use
of an expanded netal lath but did not disclose or
suggest the prevention of clogging. On the contrary, in
the specifically disclosed and illustrated catal ysts
havi ng an expanded netal |ath as support, the openings
therein were conpletely covered with the catal yst
material. It was submtted that the conclusion drawn by
the Opposition Division was essentially a
reconstruction with hindsight of the invention based on
unsupported assunptions about the teaching of D2 and
that it would not have been obvious to one of ordinary
skill at the priority date of the patent in suit to
have taken the teaching of D2 and arrived at a process
for producing a catalyst having all the features of
present claim1l.

The respondent contested the appellant's argunents and
submtted that the subject nmatter of the independent
clains of all requests |acked an inventive step over

D2. It was argued that in the patent in suit and in D2
the sane problemwas indicated, ie to provide a
cat al yst having hi gh nechani cal strength and good
adhesion to the carrier. It was further argued that the
new feature introduced in the independent clains, ie
the renoval of superfluous slurry fromthe openi ngs,
was not sufficiently disclosed in the patent in suit so
that this anendnent was not all owabl e under
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Article 123(2) EPC. Moreover, the renoval of
superfluous slurry was also disclosed in D2. It was not
contested that in the Exanples 3 and 4 of D2, repeated
by the appellant, the openings in the supporting netal
mesh were filled, but it was argued that the teaching
of D2 was nuch broader and included conditions whereby
t he openings in the nmesh remained free. In particular
Figure 4 of D2 revealed that the water content of the
slurry to be applied on the wire nesh could have a

wat er content within the terns of present claim1l so
that by imersing the wire nmesh in the slurry and
renoval of superfluous slurry clogging of the openings
was automatically prevented. If the wire nesh was

repl aced with an expanded netal lath, the result would
have been the sane. Such a replacenent was obvious in
view of D1, disclosing an expanded netal lath as
support for the same kind of catalytic material. Since
according to the patent in suit the openings in the
expanded netal |ath occupied about 79% of the surface
area it was obvious that only 29% of the catalytic

mat eri al was needed for the unclogged coating of such a
| ath conpared with the full coverage of a wire net or a
netal plate. In view of the fact that conventiona
supported catal ysts contai ned 800 to 1000 g/ nt of

catal yst material and the catal ysts obtai ned by
repeati ng Exanples 3 and 4 of D2 conprised 690 and
1200 g/ nt of catalytic material respectively, it was
obvious to apply 100 to 200 g/nt catalytic material as
now cl ai med.

Wth respect to product claim4 of the nmain request,

essentially defined by the process features according
to claim1l1, no additional objections were raised.

2125.D N
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The appel | ant (patentee) requested as its main request
that the decision under appeal be set aside and that
the patent be maintained in anmended formwth clains
and description as filed during oral proceedi ngs and
drawi ngs as granted. As first auxiliary request, the
appel l ant requested to maintain the patent with the
clainms as filed with its "Auxiliary Request” on 18 July
1996. As second auxiliary request, the appell ant
requested to nmaintain the patent with clains 1 to 3 of
the main request filed in the oral proceedings with the
ot her cl ai ns del et ed.

The respondent (opponent) requested that the appeal be
di sm ssed.

Reasons for the Deci sion

1

2.1

2125.D

The appeal is adm ssible.

Mai n request

Amendnents (Article 123 EPQ)

Clains 1 and 4 contain the additional requirenent that
t he openings are prevented fromclogging with the
slurry by renoving superfluous slurry fromthe
openings. This limtation is based on the genera
statenent in the description as originally filed that
the process of applying the slurry nay be carried out
by imersing the substrate in the slurry, renoving
superfluous liquid by a centrifugal separator, blow ng

of f, suction, inpact or the |ike nmeans and dryi ng, and



2125.D

-6 - T 0454/ 96

the nore specific statenment in Exanple 1 with respect
to applying the slurry on an expanded netal |ath
readi ng: "The object of renoving the superfluous slurry
by neans of a centrifugal separator is to prevent the
openi ngs of the expanded netal fromclogging with
slurry and to obtain a porous netal plate catalyst. As
to the process of the centrifugal separation can be
replaced by air-flow ng, vibration-inpacting,
etc."(page 8, lines 3 to 8 and page 10, last two full
sentences of the application as originally filed). The
Board cannot, therefore, accept the respondent's
argunment that the phrase "by renoving superfl uous
slurry fromthe openings"” is an unall owabl e
generalisation. In the Board' s judgenent it is clear
fromthe above citations fromthe original application
that the centrifugal separator is only one neans of
renmoving slurry fromthe openings and that the origina
di scl osure includes any neans for renoving the slurry
whi ch prevents the openings from cl oggi ng. The Board
can neither accept the respondent’'s argunent that
claim1l1l now requires that superfluous slurry is
exclusively renoved fromthe openings and that this is
not disclosed. In the Board's view, the nentioning in
claiml that superfluous slurry is renoved fromthe
openi ngs does not nean that no slurry is renoved from
the netal parts around the openings. Such a process
woul d in fact be practically inpossible and i s not
clainmed by present claiml as interpreted in the |ight
of the description. The anendnent in clains 1 and 4 is
t hus based on the original disclosure and does not
extend the protection conferred; it fulfils the

requi renents of Articles 123(2) and(3) EPC. The ot her
anmendnents also fulfil these requirenents. Since this
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was not contested, there is no need to di scuss them
here.

Novel ty

Lack of novelty was raised as an opposition ground but
not mai ntai ned at the appeal stage. Fromthe foll ow ng
eval uation of inventive step it is evident that the
Board holds that the subject matter of the clains on
file is novel. Since the novelty of the clains on file
has not been contested there is no need to give further
reasons relating to this issue.

I nventive step

It is uncontested that D2 represents the cl osest prior
art. It discloses a process for producing a denitration
catal yst for reducing with anmoni a nitrogen oxide
contai ned in an exhaust gas, which conprises adding
water to catalyst raw materials to forma pasty slurry,
whi ch materials upon calcination afford titani um oxide,
nol ybdenum oxi de and, optionally, vanadi um oxi de,
drying the paste and precalcining the raw materials to
forman oxide mxture, formng a powder of the oxide

m xture, adding water to the powder to forma pasty
slurry, supporting said slurry on a netal wire nesh or
a porous steel plate and drying and cal cining the
product (colum 6, line 59 to colum 7, |ine 28,

colum 8, line 34 to colum 9, line 11 and Exanples 3
and 4). The result of the peeling-off dropping test of
the catalysts obtained in Exanples 3 and 4 was in both
cases 0.5% Wth the catal yst obtained in Exanple 4 of
D2 a denitration of 89% could be obtained; see

Exanpl e 5 of D2.
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D2 does not disclose the anbunt of catal yst on the
support. According to the experinents of Yasuyosh

Kato, filed during the appeal proceedings, the anounts
of catal yst supported on the wire net according to
Exampl e 3 was 690 g/ nt and on the steel plate according
to Exanple 4 was 1200 g/ nf. These data were not
contested and are in agreement with data given in the
description of the patent in suit for prior art
supported catal ysts (800 to 1000 g/nf) and in
conparative Exanple 2 of the patent in suit (820 g/n%).

In agreenent with the subm ssions nmade by the appell ant
and the statenents in the patent in suit (page 2,

lines 33 to 42) the problemunderlying the invention
can be seen in providing a nore econom c denitration
catal yst having a high activity and peeling-off

resi stance. According to claim1l this problemis solved
by using an expanded netal |ath as catalyst carrier, a
coating slurry with a water content of 35 to 50% and
such coating conditions that the quantity of catalyst
mat eri al supported onto the nmetal lath is in the range
of 100 to 200 g/nf(as defined in claim1) and the
openings in the netal lath are prevented from cl oggi ng
wWith the slurry by renoving superfluous slurry

t herefrom

The figures for percentage denitration (maximum 81%
and peeling-off resistance (best result 12% in the
patent in suit are not quite as good as those given in
D2 but the neasurenent conditions are not identical and
do not allow a direct conparison. Fromthe conparative
exanples in the patent in suit it follows that with the
catal ysts obtai ned according to the process of the
patent in suit, with 1/5 or less the quantity of
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catal yst material, the sane degree of denitration and
peeling-off is obtained as with a catalyst with
conventional production processes (page 7, lines 22 to
24). The conparative conventional processes were
essentially perfornmed in agreenent with D2. These
findings were not contested. On this basis the Board is
satisfied that the process according to claiml
actually solves the above-nentioned problem It remains
to be deci ded whether the clainmed solution was obvious
to the skilled person trying to solve the problem
having regard to the prior art.

D2 does not contain any |ead towards the clained

sol ution. The Board cannot accept the respondent's
argunment that D2 discloses coating slurries containing
nore than 35% water (Figure 4), which slurries, when
applied to an expanded netal lath, automatically result
in catal ysts according to present claim4. Fig.4 of D2
di scl oses graphically the relationship between the nost
sui tabl e anount of water to be added to a nol ybdenum
oxi de containing titani um oxi de powder for obtaining a
coating slurry and the precal cination tenperature of
the powder. Fromthis figure it can be deduced that for
a slurry to be applied to a netal wire nmesh (curve B)
at precal cination tenperatures bel ow 500°C t he anount
of water to be added shoul d be above 35% (maxi nrum 429% .
According to D2 high anmpbunts of water are however not
preferred since the | ower the anount of water added,
the better the nechanical stability of the sintered
products (colum 10, lines 8 to 11). For coating on a
wire net the nost suitable ambunt of water to be added
is 20 to 30% by weight (colum 8, lines 62 to 67).

But even if the skilled person considered addi ng an
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amount of water of 42% he would obtain a slurry
conprising only 29.5% water and woul d not obtain a
product according to claim4, since in the Board's
judgenent and in agreenent with the appellant's

subm ssion, the anmpbunt of water relates to the weight
of the dry powder. The respondent's allegation that the
amount of water nentioned in D2 should be read as the
anount of water with respect to the slurry obtained
after the addition of water cannot be accepted. The
fact that in D2 the anpbunt of the oxide conponents in
the starting conposition or the powder is given in

wei ght percent with respect to the total conposition
does not nean that the anmount of water should al so be
related to the total conposition; ie to the anount of
slurry. In a nulti-conponent system such as a
conposition of the oxides of Ti, M and V, the
conmpounds can only be related to the total conposition.
In the case of a dual conposition such as water and a
powder there are two possibilities, which are both
common in the art. \Wiether the anount of water is
related to the anount of powder or to the anount of
slurry obtai ned after m xi ng depends upon the actua
wor di ng. Throughout D2 the anpbunt of water is referred
to as to the anbunt added to the powder mx; ie related
to the weight of the powder. This is particularly clear
in Exanple 9 were it is said that 140 ml water per 1 Kg
powder is added (Dem erhaltenen Pulver wurden 140 ni
Wasser pro 1 Kg des Pul vers zugesetzt.) The Board is
therefore convinced that in D2 the anount of water is
related to the anpbunt of powder and that even the

hi ghest possi bl e anbunt of water which can be derived
fromD2 is lower than required by present claiml. Thus
no process according to D2 | eads automatically to a
product according to present claimd4.
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The Board further observes that, even if, in the
respondent's favour, the anount of water in D2 were to
be cal cul ated on the sane basis as in the patent in
suit, the use of 42%water in the slurry would not have
automatically provided a coated wire nmesh with free
openi ngs. As indicated in Exanple 1 of the patent in
suit special neans are generally necessary, such as a
centrifugal separator, in order to prevent the openings
fromcloggi ng. No such neans are disclosed in D2. Only
at the high end of the water content (50% it is

per haps possible that after inmersion of the wire nesh
in the slurry superfluous slurry is sinply dripped off

| eaving the openings free. Apart fromthe fact that D2
does not teach the immersion of a wire nesh in a
slurry, there is no evidence that a slurry according to
D2 all egedly containing 42% of water would have such a
| ow viscosity that by sinple i mersion and renoval from
the slurry an open catal yst structure is obtained. Such
a process would in fact be conpletely against the
general teaching of D2 to use a water-powder m xture
whi ch is viscous and can be kneaded (claim1l). In
particular, Figure 4 does not disclose that a slurry
obt ai ned by addi ng 42% water to a powder precal ci ned at
a tenperature bel ow 500°C woul d have the required | ow
viscosity. In the Board's judgenent, this figure has to
be interpreted in the light of the said genera
teaching, which is in conformty with the correspondi ng
expl anations in the description (see colum 10, lines 5
to 8 in conbination with colum 9, lines 52 to 60).

D1 does not provide any incentive to the skilled person
for making a plate-like catalyst with free openings. It
di scl oses the use of an expanded netal |ath as support
for the sane kind of catalyst material, but requires
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that the catal yst material is present at both sides and
i s anchored through the openings to increase the
cohesion of the catalyst (colum 5, lines 39 to 48).
Figures 15 to 21 clearly indicate that if the support
is an expanded netal lath or any other essentially flat
structure with openings, the openings are conpletely
filled with the catalyst material. Conbining the
teaching of D1 with D2 nmay make the repl acenent of the
wire mesh in D2 with an expanded netal |ath obvi ous but
not the nodified coating nethod according to present
claim1 which yields a flat catalyst with unpl ugged
openi ngs.

2.3.6 The other docunents on file do not provide any
incentive for the clainmed solution either. Since in the
appeal proceedings the respondent only relied on D1 and
D2, there is no need to discuss any of the other
docunent s.

2.3.7 The respondent further argued that, since according to
the patent in suit an expanded netal |ath has about 79%
of its surface occupied by openings (Exanple 1) and
conventional supported catalysts contain 800 to
1000 g/ ntfcatalyst material (page 4, lines 44 to 45) it
was obvious to use only about 1/5 of this anpbunt, ie
within the [imts required by claiml, if an expanded
nmetal lath is used as support. In the Board's
judgenent, this argunent is based on hindsight. It
woul d only apply after the skilled person had
consi dered that a supported catalyst with free openings
woul d sol ve the technical problemset out initem?2.3.2

2125.D N
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above. Since for the reasons given above the skilled
person had no incentive to consider such a structure,
this argunment is not relevant for assessing the

I nventive step

2.3.8 For these reasons the Board holds that the solutions
for the above-nenti oned problemas clained in process
claim1l and product claim4 do not follow in an obvious
manner fromthe state of the art and therefore involve
an inventive step. The inventive step of the subject-
matter of the other clainms follows fromtheir
dependency upon either claim1 or claim4.

O der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the Opposition Division with
the order to maintain the patent with clains 1 to 7 as
filed during oral proceedings, the description as filed

during oral proceedings and the drawings (Figures 1 to
8) as granted.

The Regi strar: The Chai r man:

S. Hue R Spangenberg
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