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Summary of Facts and Subm ssi ons
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The nention of the grant of European patent 0 591 572,
in respect of European patent application 92 119 803. 2,
filed on 20 Novenber 1992 and claimng a right of
priority in Italy of 6 Gctober 1992 (IT M 922301), was
publ i shed on 4 June 1997. The patent as granted
conprised 12 clainms. Cains 1 and 12 read as fol |l ows:

"1. Catalytic material in formof granules of
cylindrical shape, displaying a cross section with at

| east three points of contact with the circunscri bed
circunference and endowed wth at |east three through-
bores having axes which are substantially parallel to
each other and to the axis of the granules, and
substantially equidi stant fromeach other, said
granul es showng a ratio of the height of the granules
to the distance between the bore axes (pitch) conprised
froml1l.5 to 2.5 and a ratio of the surface area to the
vol une of the granules higher than 2.4 nm?'."

"12. Process for the oxidative dehydrogenation of

nmet hanol in order to produce fornmal dehyde,
characterized in that said process uses a fixed-bed
reactor containing catal yst granul es according to any
of the preceding clains."

Dependent clains 2 to 11 concerned preferred
enbodi nents of the granules according to Caim 1.

A notice of opposition was filed on 4 March 1998, in
whi ch revocation of the patent was requested on the
grounds of Article 100, paragraphs (a) and (b), EPC,
i.e. that the clained subject-matter |acked an
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i nventive step and that the patent did not disclose the
invention in a manner sufficiently clear and conpl ete
for it to be carried out by a person skilled in the art,
respectively. The opposition was inter alia based on
docunent EP-A-0 464 633 i.e. DL.

L. In an interlocutory decision notified in witing on
16 March 1999, the Qpposition Division found that the
pat ent could be maintained in anended form That
deci sion was based on a main request and a first and
second auxiliary requests, all submtted during the
oral proceedings. In the decision, it was held that:

(a) The amended clains according to the nain request
contravened the requirenments of Articles 84 (lack
of conci seness) and 123, paragraphs 2 and 3, EPC.

(b) Inthe first auxiliary request, the presence of
use clainms 10 to 13 in addition to the process
clainms already contained in that request
contravened the requirenents of Rule 57a EPC.

(c) dainms 1to 9 according to the second auxiliary
request fulfilled the requirenents of Articles 84
and 123, paragraphs 2 and 3, EPC.

(d) The objections raised under Article 100(b) EPC in
connection with Article 83 EPC had been overcone

by the anmendnents nade.

(e) The clained subject-matter was novel

0904.D
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(f) Dl was the closest prior art docunent for the
cylindrical catalyst having a tri-|obed cross-
section. The problemto be solved was to provide a
catal yst having a | ow pressure drop, a large
actual surface area and good nechani cal strength
while permtting a high heat exchange coefficient
bet ween catal yst particles and reacti on gas.
According to the results in Table 5 of the patent
in suit, that problem had been solved, and the
opponents had not shown anything to the contrary.
Since D1 neither exenplified catalysts with three
t hrough- bores nor gave any hints towards the
claimed catal ysts, they involved an inventive step.

(g) Therefore, the clained subject-matter fulfilled
the requirements of the EPC (Article 102(3) EPC)

On 15 April 1999, the opponents (appellants 01) | odged
an appeal against that decision and paid the fee for
appeal on the sane day. In their statenment setting out
t he grounds of appeal, received on 26 July 1999,

appel lants 01 contested the finding that the clains
according to the second auxiliary request underlying

t he i mpugned decision fulfilled the requirenents of
Article 123(2) EPC and that their subject-matter

i nvol ved an inventive step.

In a letter dated 3 March 2004, appellants 01 encl osed
an Annex A, to show that not all the requirenents
stated in Caim1l according to the main request then on

file were conpatible with each other
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On 14 May 1999, the proprietors (appellants 02) | odged
an appeal against the interlocutory decision of the
Qpposition Division and paid the fee for appeal on the
sane day. In their statenment setting out the grounds of
appeal, received on 14 July 1999, appellants 02
contested the finding that the main request underlying
t he i mpugned deci si on extended the protection,
cont ai ned added-matter and was not conci se.

In reply to a comuni cation of the Board, addressing
the points to be discussed during the schedul ed oral
proceedi ngs, the proprietors encl osed new sets of
clainms as the main request and the first to sixth
auxiliary requests, respectively. In addition to the
above requests, the main request underlying the

i mpugned deci sion and the second auxiliary request
found to be allowable in the inpugned decision were
mai ntai ned as further auxiliary requests (letter dated
9 February 2004).

In order to overcone the objections to the new cl ai s,
raised in the opponents’ letter dated 3 March 2004, the
proprietors submtted anmended Clainms 1 for the main
request and the first, the third, the fourth and the
sixth auxiliary requests (letter dated 8 March 2004).

Claim1 according to the main request and the first to
third auxiliary requests read as follows, respectively:

Mai n request

"1. Catalytic material in formof granul es of

cylindrical shape displaying a cross section with three
poi nts of contact with the circunscribed circunference
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and endowed with three through-bores having a circul ar
cross-section with axes which are substantially
parall el to each other and to the axis of the granul es
and substantially equidistant from each other and
defining, on the cross-section of the granule, vertices
of a substantially equilateral triangle, oriented
towards the points of contact of the cross section with
the circunscribed circunference, the radius of the
circunscribed circunference being of 2.8 to 3.0 mm the
ratio of the height of the granules to the distance
bet ween the bore axes (pitch) being of 1.7 to 2.3 and
the ratio of the bore pitch to the dianmeter of the bore
being of 1.3-1.4,

said granul es having three substantially
cylindrical-circular | obes equal to each other and
coaxial with the through-bores and the ratio of the
bendi ng radi us of each |obe to the bore pitch of 0.7 to
0.8, the ratio of the dianeter of the |lobes to the
di anmeter of the bores of 1.8-2.1, the ratio of the
radi us of the circunscribed circunference to the
bendi ng radi us of the |obes of 1.7-1.85, the ratio of
the surface area to the volunme of the granul es higher
than 2.4 mm?, or

sai d granul es having a substantially triangular
cross section with rounded vertices and the ratio of
t he bendi ng radius of each rounded vertex to the bore
pitch of 0.7-0.8, the ratio of the radius of the
ci rcunscri bed circunference to the bending radi us of
the vertices of 1.7-1.85 and the ratio of the surface
area to the volunme from2.4 to 3.1 nm™"
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First auxiliary request

"1. Catalytic material in formof granul es of
cylindrical shape displaying a cross section with three
poi nts of contact with the circunscribed circunference
and endowed with three through-bores having a circul ar
cross-section with axes which are substantially
parall el to each other and to the axis of the granul es
and substantially equidistant from each other and
defining, on the cross-section of the granule, vertices
of a substantially equilateral triangle, oriented
towards the points of contact of the cross section with
the circunscribed circunference, the ratio of the
hei ght of the granules to the distance between the bore
axes (pitch) being of 1.5 to 2.5 and the ratio of the
bore pitch to the dianeter of the bore being of 1.15-
1.5

said granul es having three substantially
cylindrical-circular | obes equal to each other and
coaxial with the through-bores and the radius of the
circunscribed circunference being of 2.8 to 3.0 mm the
ratio of the bending radius of each |obe to the bore
pitch of 0.6 to 0.9, the ratio of the radius of the
circunscribed circunference to the bending radi us of
the | obes of 1.6-2, the ratio of the surface area to
the volume of the granules higher than 2.4 mm?, or

sai d granul es having a substantially triangular
cross section with rounded vertices and the radi us of
the circunscribed circunference being of 2.8 nm the
ratio of the bending radius of each rounded vertex to
the bore pitch of 0.6-0.9, the ratio of the radius of
the circunscribed circunference to the bending radius
of the vertices of 1.6-2 and the ratio of the surface
area higher than 3.1 nm'."
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Second auxiliary request

"1. Catalytic material in formof granul es of
cylindrical shape displaying a cross section with three
poi nts of contact with the circunscribed circunference
and endowed with three through-bores having a circul ar
cross-section with axes which are substantially
parallel to each other and to the axis of the granul es
and substantially equidistant from each other and
defining, on the cross-section of the granule, vertices
of a substantially equilateral triangle, oriented
towards the points of contact of the cross section with
the circunscribed circunference, the ratio of the
hei ght of the granules to the distance between the bore
axes (pitch) being of 1.5 to 2.5 and the ratio of the
bore pitch to the dianeter of the bore being of 1.15-
1.5

said granul es having three substantially
cylindrical-circular | obes equal to each other and
coaxial with the through-bores and a height of 4, 4.5
or 5 mMm the ratio of the bending radius of each | obe
to the bore pitch of 0.6 to 0.9, the ratio of the
radi us of the circunscribed circunference to the
bendi ng radi us of the |obes of 1.6-2, the ratio of the
surface area to the volunme of the granul es higher than
2.4 mmt, or

sai d granul es having a substantially triangular
cross section with rounded vertices and a hei ght of
4 mmthe ratio of the bending radius of each rounded
vertex to the bore pitch of 0.6-0.9, the ratio of the
radi us of the circunscribed circunference to the
bendi ng radius of the vertices is of 1.6-2 and the

ratio of the surface area higher than 3.1 mm'. "
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Third auxiliary request

"1. Catalytic material in formof granules of
cylindrical shape displaying a cross section with three
poi nts of contact with the circunscribed circunference
and endowed with three through-bores having a circul ar
cross-section with axes which are substantially
parall el to each other and to the axis of the granul es
and substantially equidistant from each other and
defining on the cross-section of the granule vertices
of a substantially equilateral triangle, oriented
towards the points of contact of the cross section with
the circunscribed circunference, the ratio of the
hei ght of the granules to the distance between the bore
axes (pitch) being of 1.5 to 2.5 and the ratio of the
bore pitch to the dianeter of the bore being of 1.15-
1.5

said granul es having three substantially
cylindrical-circular | obes equal to each other and
coaxial with the through-bores and a height of 4, 4.5
or 5 mMm the ratio of the bending radius of each | obe
to the bore pitch of 0.6 to 0.9, the ratio of the
radi us of the circunscribed circunference to the
bendi ng radi us of the |obes of 1.6-2, the ratio of the
surface area to the volunme of the granul es higher than
2.4 nmt. "

Oral proceedings were held on 9 March 2004. The
proprietors withdrew the fourth and the sixth auxiliary
requests submtted with letter dated 8 March 2004 and
filed further sets of clains as the nodified fourth and
sixth auxiliary requests. The nodified fourth auxiliary
request conprises 3 clainms, Claim1l reading as foll ows:
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"1. Catalytic material in formof granules of
cylindrical shape displaying a cross section with three
poi nts of contact with the circunscribed circunference
and endowed with three through-bores having a circul ar
cross-section with axes which are substantially
parall el to each other and to the axis of the granul es
and substantially equidistant from each other and
defining on the cross-section of the granule vertices
of a substantially equilateral triangle, the vertices
being oriented towards the points of contact of the
cross section with the circunscribed circunference,
said granul es having three substantially cylindrical -
circular | obes equal to each other and coaxial with the
t hr ough- bores, said granule having the follow ng

features:

Hei ght h (nmm) 5. 00 5. 00 4.00 4.50
Angle B (rad) 0. 89 0.78 0.78 0.78
Bore diameter d; (mm 1.70 1.70 1.70 1.70
M ni nal thickness s (nm 0.90 0. 80 0. 80 0. 80
Bore pitch p (nm 2.20 2.35 2.35 2.35
Maxi mal di mension of cross section M (mm 5.70 5. 65 5. 65 5. 65
M ni mal di mension of cross-section M (mm 5.41 5.34 5.34 5.34
Solid cross section surface area (nmf) 15. 64 14. 69 14. 69 14. 69
Si de surface area (mmf) 170. 77 171. 18 136. 94 154. 06
Total surface area (mmf) 202. 06 200.56  166. 32 183. 44
Vol ume of space occupi ed by catal yst

particle ("solid space") (m?) 78. 22 73. 46 58. 76 66. 11
Equi val ent di ameter (nmm 2.32 2.20 2.12 2.16
Rati o of surface area/volume S/V (nmm?) 2.58 2.73 2.83 2.78
Rati o of bore pitch/diameter p/d; 1.29 1.38 1.38 1.38
Lobe diameter d, (mm 3.5 3.3 3.3 3.3
do/ d; 2.06 1.94 1.94 1.94
Lobe radius R, (mm 1.75 1.65 1.65 1.65
R/ p 0.79 0.70 0.70 0.70
Rati o of height/bore pitch h/p 2.27 2.13 1.70 1.91
Radi us of circunscribed circunference R (mm 3.02 3.01 3.01 3.01
R R 1.72 1.82 1.82 1. 82"

0904.D
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Claim 2 concerns a preferred conposition of the

catal yst granules according to Caim1l. Caim3
concerns a process for the oxidative dehydrogenation of
nmet hanol to fornmal dehyde, in which a fixed-bed reactor
containing a catalytic material according to any one of
clainms 1 and 2 was used.

VI, Appel  ants 01 (opponents) argued essentially as foll ows:

(a) Since the proprietors: main request underlying the
deci si on under appeal had contai ned a range of
hei ghts and the present mmin request no | onger
contained any limtation in that respect, the
proprietors asked for nore than they had | ost
before the first instance. Hence, the proprietors
were not defending their case within the limts of
what they had defended before the first instance.
In particular, the proprietors were now asking for
a hei ght going beyond the value of 7.9 nm present
in the main request rejected by the Opposition
Di vision. However, the frane of the appeal was set
by the anmendnents in the requests before the
Qpposition Division, such that the proprietors
were adversely affected only by those anendnents
turned down by the Opposition Division.
Consequently, the appeal on the basis of the
present main request and the first auxiliary
request was not adm ssible under Article 107 EPC

(b) As regards the gist of the alleged invention, many
paranmeters in conbination were present in Caiml,
whi ch rel evance however was not apparent, since
they represented an arbitrary collection aimng at
sonet hi ng al | owabl e.

0904.D
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Claim1 according to the main request inter alia
contained a range for the radius of the
circunference circunscribed around the cross-
section of the granule, not disclosed in the
application as filed, hence w thout any rel evance.

Al t hough sone val ues for that radius were given in
t he exanpl es, the end val ues of the new range had
been nmade by rounding up the | ower exenplified

val ue and roundi ng down t he upper exenplified

val ue, which val ues concerned specific enbodi nents,
such that the new end values did not correspond to
the exenplified radii. Mreover, the |lack of any
basis for the rounding up or down of the
exenplified val ues was apparent fromthe fact that

t he approxi mation of the values in the application

as filed was not consistent.

Further, a new range had been created from

i ndi vi dual values given in the specific context of
t he exanpl es, which exenplified paranmeters were
interrelated, as also admtted by the proprietors,
such that the situation was different fromthat in
T 201/83 (QJ EPO 1984, 481).

Furthernore, also the end values of the ranges for
ot her paraneters had been rounded up or down with
respect to those disclosed initially and the new
range for the ratio between surface area and

vol une of the granule of 2.4 to 3.1 nm?' was not

di sclosed in the application as filed.
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Therefore, the anendnents contravened the
requi renents of Article 123(2) EPC and the request
was not al |l owabl e.

Claim1l1l of the first auxiliary request inter alia
cont ai ned the sanme range for the radius of the

ci rcunscribed circunference as the main request,
al beit for the tri-I|obed enbodi nent, and
additionally a specific value thereof for the
triangul ar enbodi nent. Hence, that request was
objected to for the sanme reasons as the main
request, such that it was not allowable either.

Claim1 of the second auxiliary request inter alia
i ncl uded three individual values for the height of
t he granul e, which had been taken fromthe exanpl es
and inserted in Claim1l. However, these heights
were exenplified in connection with further
specific ratios of dinensions. For instance, the
hei ght of 4.5 nm of Exanple G was associated to a
rati o between the bending radius of the | obes and
the pitch of the bores of 0.7, whereas in Claim1l

t he sane hei ght was now connected to a ratio
ranging fromO0.6 to 0.9. The sanme happened to the
further ratios exenplified, also for the triangul ar
enbodi nent. Therefore, the amendnents did not
conply with Article 123(2) EPC and the request was
not all owabl e either.

Claim1 of the third auxiliary request was objected
to for the sane reasons as the second auxiliary
request .
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Claim1 according to the nodified fourth auxiliary
request defined the geonetrical paraneters taken
fromthe exanples but did not include the
exenplified conmposition of the granules nor the
further properties of the exanples. Thus, despite
the inclusion of the geonetrical paraneters of the
exanpl es, the m ssing definition of the remnai nder
of the details anpbunted to a generalization, which
was not allowable. Therefore, Article 123(2) EPC
had been contravened.

As to inventive step, there was a substanti al
increase of features in Claim1 according to the
nodi fied fourth auxiliary request. However, it was
not apparent what technical effect was related to
t hese features. For instance, the exenplified
granul es did not produce any unexpected pressure
drops conpared to conventional cylindrical

catal ysts. Further, the data in Table 5 of the
patent in suit showed that the pressure drop for a
gi ven geonetry was i ndependent fromthe parameters
defined in Caim1l.

The cl osest prior art docunent was D1, which
showed in Figure 5 a granule having a tri-| obed
cross-section with three through-bores. Figure 5
was not further illustrated, since the effects of
t he use of that enbodi nent on the pressure drops
were not nentioned in D1.

However, it was not apparent fromthe patent in
suit or fromany further evidence that any nerits
could be associated with the clainmed catalysts in
conparison to that shown in Figure 5 of DI.
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Conparative exanple 14 in the patent in suit
related to hollow cylinders causing a pressure
drop conparable to that of the clainmed granules.
Thus, the proprietors had not shown that a | ower
pressure drop was a nerit of the claimed granul es.

Claim1 did not specify any conpositions nor any
reactions or properties related to selectivity.
Therefore, selectivity was no suitable argunent to
support any nerits of the clained granules, thus
no support for the presence of an inventive step.

Further, the hollow cylinders used in the
conparative exanples in the patent in suit did not
represent the closest prior art. Therefore, no
effect over the granule in Figure 5 of D1 had been

shown.

Thus, the problemto be solved was the nere

provi sion of further catal yst granules. Sol ving
that problemby arbitrarily specifying particul ar
geonetrical paraneters not disclosed in the prior

art did not involve an inventive step.

Therefore, the clained subject-matter did not
i nvol ve an inventive step, and the request for

revocation of the patent was justified.

Appel lants 02 (proprietors) argued essentially as
fol | ows:

As regards the argunent that the proprietors had
only been adversely affected by the inpugned
decision to the extent of the anmendments nade
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before the Opposition Division, the proprietors
di sagreed and nuai ntai ned the requests objected to
by the opponents.

The gist of the invention was a catalytic materi al
in formof granules with a particul ar shape that

| ed to unexpected advantages. That shape was
defined by a nunber of paraneters relating to the
geonetry, inter alia the radius of the
circunscribed circunference and/ or the height of
the granule. Al the essential paraneters were
defined in Caim1l and the interrel ations anong the
paranmeters were shown and exenplified in the patent
in suit. The catalytic granules fulfilling these
par anet ers showed an unexpected perfornmance.

The amended cl ains according to the main request,
in conmparison to the clains as granted, included a
range of absolute values for the radius of the
circunference circunscribed around the cross-
section. These absolute values were directed to
nmeasured di nensions and were related to ot her

di mensions by the ratios nentioned in the patent in
suit. These dinmensions and rel ations were derivabl e
fromthe application as filed.

The patent specification was directed to a skilled
person, who understood that the size and shape of
t he clainmed granul es were defined by interrel ated
di mensi onal paranmeters. |If the paranmeters and
their relations were fulfilled, then the granules

were within the invention
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Al t hough the ranges of the absolute values for the
hei ghts of the granules and for the radius of the
circunference circunscribed around the cross-
section of the granules were not disclosed in the
application as filed, the suitable ranges for the
hei ght and the circunscribed circunference radius
could be gathered fromthe specific val ues
exenplified, which were not linked in a unique
manner to the other features.

Thus, the range for the radius of the

circunference circunscribed around the cross-
section, added to Claim1, had been made from

val ues taken fromthe exanples and rounded to one
figure after the decimal point. The inportance of
that radi us was apparent fromthe description as
filed, which showed that the relations between the
paranmeters were inportant, not their single val ues.

The formation of a nunerical range for a feature
fromthe values exenplified w thout adopting the
val ues for the co-exenplified paraneters was
acceptable to the Boards of Appeal of the EPO as
shown in decisions T 343/90 (EPOR 1996, 216) and
T 526/ 92 (EPOR 1995, 306), according to which,
when deciding on the basis of the application as
filed, a literal interpretation was not
appropriate, since the skilled person would not
stick to the words but to the actual content of
any disclosure in the light of commobn gener al
know edge.
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In the present case, the radius of the

ci rcunscri bed circunference as well as the height
of the granules were not |inked so closely to the
ot her particulars such that the val ue taken from
t he exanple could |l ead to a non-obvi ous enbodi nment
of the invention. Al though one could calculate
specific paraneters fromthe definitions in
Claim 1, no new matter was generated by the
anmendnent s because these paranmeters would
neverthel ess be obviously derivable fromthe
application as filed.

Further, the range for the ratio between the
surface area and the vol une of the granul e was
disclosed initially or corresponded to the val ues
exenplified. The further ranges included in
Claim1 as amended had been either disclosed
initially or made by rounding up or down the end
val ues of the range disclosed initially w thout
added- matter.

Therefore, the requirenents of Article 123,
par agraphs 2 and 3, EPC were net and the main
request was al | owabl e.

(d) As regards the first auxiliary request, it was
i mredi ately apparent that the definition of the
| ast feature was i nconplete and could be corrected
on the basis of the original application. The ratio
bet ween the radius of the circunscribed
ci rcunference and the bending radius of the |obes
had been disclosed in the application as fil ed.

0904.D
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Regardi ng the second auxiliary request, it

contai ned the sanme error as the first auxiliary
request, which could be rectified. Additionally,
Claim 1 according to that request contained
specific values for the height taken fromthe
exanpl es as alternative solutions which fulfilled
all of the other ratios specified, such that no new
matt er was gener at ed.

The amendnents to the third auxiliary request were
simlar to those of the second auxiliary request
but for the circular cylindrical tri-Iobed granules.

In the nodified fourth auxiliary request, the

di rensions of the tri-Iobed enbodi nent exenplified
in Table 1 had been inserted in Caim1. Tables 4
and 5 instead referred to further paraneters of the
catal yst bed and of the reaction conditions carried
out on that bed. According to the description, the
exenplified geonetries of Table 1 were not
associated to the specific characteristics of that
catal yst bed and to the specific chem cal reaction
exenplified. Therefore, no new matter had been
gener at ed.

As to inventive step, the closest prior art

docunent was D1, Figure 5, which showed a catal yst
granule with three, through-bored circul ar | obes.

Al t hough no di nensions for that enbodi nent were
given in D1, it was apparent fromFigure 5 that the
granul e had geonetrical characteristics which were
different fromthose of the clainmed granules. The
enbodi ment exenplified in DL was not that of

Figure 5 but the hollow cylinder of Figures 1 and 9.
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The probl em addressed by the patent in suit was to
provi de bored catal yst granules for fixed bed
reactions, in order to obtain high selectivity
while providing |low resistance to fluid flow

The granul es having the configuration as clained
represented the solution to that problem Three
paraneters in conbination particularly
characterised the clained granules having the tri-
| obed configuration with three through-bores: the
hei ght of the granules, the ratio height/pitch of
the bores and the ratio surface areal/solid space
vol une of the granule.

Conpared to the conventional ring-shaped or

hol | owcyl i ndrical shaped granul es of the sane
conpositions, the clainmed granul es provided
unexpected benefits such as | ow pressure drop and
hi gh selectivity. As regards the |ow pressure drop,
t he bed containing the granul es of Exanple 5 and

t hat containing the granules of Conparative
Exanple 14 (both in Table 5 of the patent in suit)
were fully comparable. The conpari son showed a
significant | ower pressure drop for the clained
granul e. The opponents had not shown that under
conpar abl e conditions the other granules
exenplified did not performbetter than the
conparative rings and holl ow cylinders. Nor had

t hey produced any evidence with respect to the
enbodi nent of Figure 5 of DI.
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Further, according to the exanples in the patent
in suit, the selectivity obtained with the clained
granul es was hi gher than that provided by ring-
type granules. Wth respect to ring-type catalysts
providing simlar selectivity, the clained
granul es provided a nuch | ower flow resistance.

Mor eover, the clained catalysts allowed to
increase the selectivity at higher reaction
tenperatures, which benefit was in contrast to the
known behavi our of such catal ysts.

Concerning the fluctuations in the results shown
in the tables, objected to by the opponents, they
were due to the preparation of the granul es by

t abl et conpression of powders. Neverthel ess, these
fluctuations were small and within the nmeasurenent

error.

Therefore, the problem had been sol ved.

As to the obviousness of the solution, Figure 5 of
D1 showed a catal yst granule having three circul ar
| obes with through-bores, however with a nuch

hi gher di nensional ratio between the height of the
granul e and the pitch of the through bores than
that specified in CQaim2l in suit, which higher
ratio would result in increased pressure drop.

The only general information on the dinension for
the hollow cylinders given in D1 was that its
length was limted by the danger of breaking.
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D1 did not give any data regarding the geonetry
and the performance of the catal yst granul e of
Figure 5. Nor did it disclose that the enbodi nent
of Figure 5 would give better performance than the
rings or hollow cylinders exenplified. However,
the conparative exanples in the patent in suit
showed that the performance of ring-shaped and
hol | ow cyl i nder granul es was worse than that of
the clai ned granul es. Consequently, the skilled
person could not find any suggestion in Figure 5
of D1 to arrive at the clainmed solution show ng

| ow pressure and high selectivity in use.

(i) Therefore, the enbodinent with three | obes as
defined in aim1l1 of the fourth auxiliary request

was not obvious and involved an inventive step.

Appel lants 02 (proprietors) requested that the decision
under appeal be set aside and that the patent be

mai ntai ned in anmended form according to the main
request, or, alternatively, according to any of the
auxiliary requests 1 to 6, the main request and
auxiliary requests 1, 3 and 5 as submitted with letter
dated 8 March 2004, auxiliary request 2 as submtted
with letter dated 9 February 2004 and the nodified
auxiliary requests 4 and 6 as submtted during the oral
proceedings, or, as a further alternative, according to
the main request or the second auxiliary request
under |l yi ng the deci sion under appeal.

Appel l ants 01 (opponents) requested that the appeal be
di sm ssed.
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Reasons for the Decision

1

The appeal s are adm ssi bl e.

Mai n request

2.2

2.2.1

0904.D

Amendnents - Reinstating broader clains in appeal
pr oceedi ngs

According to appellants 01, the main request and the
first auxiliary request, which no | onger contained a
range for the height of the granules, conmpared to
Claim1 according to the main request underlying the
deci si on under appeal, were such that the proprietors
had not been adversely affected by that decision.

As to the facts of the present case, the Board notes
t he foll ow ng:

The range of the heights of the granules nentioned in
Claim1 according to the main request underlying the
deci si on under appeal - (and a height in the range from
2.5 and 7.9 nmm - was based on end val ues that had been
calculated fromthe dinmensional ratios defined in the
description of the patent in suit, taken in conbination
with the |l ower and the upper exenplified values for the
radius of the circunscribed circunference (cal cul ation
in Annex 2 to the mnutes of the oral proceedings
before the Qpposition Division). However, since no

rel ati on between the height and the radius for the
circunscri bed circunference was present in that Claiml1,
the radius of the circunscribed circunference could

assune any val ue.
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The range for the radius of the circunscribed
circunference included in Claim1l according to the
present main request has been derived fromthe exanples,
in which the end values for that circunference are
shown in conbination with specific values for the

hei ght of the granules. Caim1l according to the
present main request includes all the ratios of the

di mrensi ons as necessary to characterise the geonetry of
the granule, in particular to permt the calcul ation of
the heights related to the radii of the circunscribed
ci rcunference. Appellants 01 have argued that the

hei ghts are interrelated with the radii of the

ci rcunscri bed circunference by the given ratios. Hence,
t he hei ght of the granule cannot assunme any val ue, but
only those val ues which satisfy the now cl ai med range
for the radius of the circunscribed circunference.

Therefore, it has not been shown that Caim 1 according
to the present main request goes beyond the scope of
Claim1 according to the main request underlying the
deci si on under appeal .

In addition to the above considerations, the objection
of appellants 01 pronpts the follow ng observations:

According to Article 107, 1°' sentence, EPC, any party
to the proceedi ngs adversely affected by the contested
deci sion may appeal. This is an adm ssibility

requi renent of the appeal which has to be fulfilled
when the appeal is filed in accordance with Article 108
EPC. The inpugned decision is an interlocutory decision
concerned with the mai ntenance of the patent in anmended
form It did not accede to the main request of

appel lants 02. Therefore, they were entitled to appeal
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(Case Law of the Boards of Appeal of the EPQ 4'"
edition, 2001, VI1.D.7.3.2).

In fact, appellants 01 do not contest the entitlenent
of appellants 02 to appeal but to submit requests which
do not contain limtations present in the requests
underlying the decision under appeal. This is not a
guestion of the adm ssibility of the appeal but of
allowability of an anmendnent. In this respect it is
consi stent case |aw that proprietors requesting

mai nt enance of the patent in limted formdo not, by
virtue of such |limtation, irrevocably abandon subject-
matter covered by the patent as granted, but not by the
request as thus limted. In appeal proceedings, the
proprietors may cone back to a version which they did
not defend in first instance proceedi ngs, provided that
this does not constitute a procedural abuse (T 123/85,
Q) EPO 1989, 336, and the further decisions cited in
Case Law, supra, VI.I1.3.1.2(b)).

Hence, there is no general principle that the
proprietors/appellants are bound to their requests
before the Opposition Division. In the course of the
proceedi ngs the proprietors may be confronted with nmany
obj ections, even new objections in appeal proceedings.
Rul e 57a EPC permts the proprietors to nmake
"appropriate and necessary" anendnents occasi oned by

t he grounds for opposition specified in Article 100 EPC,
even if the respective grounds were not invoked by the
opponents.

Therefore, the argunent that the proprietors were not
adversely affected in respect to the main request is
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technically not convincing and has no | egal basis
ei t her.

Amendnents - Formal requirenents

Conpared to Caiml as granted, Caim1l according to
the present request inter alia contains the follow ng
added feature: "the radius of the circunscribed
circunference being of 2.8 to 3.0 mi (lines 8 and 9).

In the exanples of the application as filed, the radius
of the circunscribed circunference has the follow ng
values: 2.77, 3.01 and 3.02 mm (Tables 1 and 2).
Therefore, the end values of the range now clained, i.e.
2.8 and 3.0 mm have not been individualised as such.

It follows fromthe above that, in anending O aiml,
the foll ow ng steps have been taken: the exenplified
lower (2.77 mm and upper (3.02 nmm values for the
radi us of the circunscribed circunference have been
isolated fromtheir specific contexts; then, the |ower
val ue 2. 77 has been rounded up to 2.8 mm and t he upper
val ue 3.02 has been rounded down to 3.0 nm further,

t hese rounded val ues have becone the end val ues of a
range for the radius of the circunference circunscribed
around the cross-section of the granules, which end
val ues were not disclosed in the application as fil ed.

As a consequence thereof, the initially exenplified
dependencies of the radii of 2.77, 3.01 and 3.02 mm
frome.g. the constant bore dianeter of 1.70 nm or
fromthe | obe radii of 1.50, 1.65 or 1.75, have been
general i sed. The new end val ues for the range of the
radi us of the circunscribed circunference are no | onger
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associated to the bore dianeter of 1.70 mm as
originally disclosed, but can be combined with other
specific values of the bore dianmeter and the | obe
radi us, in accordance with the ratios defined in
Claim1.

It is now possible to calcul ate new specific values for
t he di nensions of the granules by sinply associating
any end values for the radius of the circunscribed
circunference to e.g. the lower end value of the ratio
between that radius and the radius of the |obe. The

t hus cal cul ated value for the | obe radius can then
serve to calculate the bore dianeter, and so on, as
defined in claim1.

From the above it is apparent that the insertion of
specific nunerical values not disclosed initially as
end points of a generic range, when associated to
several other generic ranges of ratios, nakes avail able
new species sinply by calculating their geonetries.
Such new cal cul ated enbodi nents are not directly and
unambi guously nmade avail able fromthe application as
filed.

Appel l ants 02 took the view that the new range built
fromthe three specific values in the exanpl es was

al  owabl e under Article 123(2) EPC in view of decisions
T 343/90 and T 526/92 (supra).

T 526/92 concerns a quite different situation, since a
br oader vague range ("high TBN') was restricted on the
basis of a value in the exanples. Therefore, the
amendnent did not result in a generalisation as in the
present case but in alimtation. Further, that
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[imtation nevertheless constituted a new, open-ended
range having no basis in the application as filed,

whi ch consequently was found to be not all owabl e under
Article 123(2) EPC

As far as T 343/90 is concerned, it is true that the
creation of a range was allowed on the basis of val ues
in the exanples. In that case a polyester as part of a
conposition was defined by four properties expressed in
ranges. The contested anendnent concerned the viscosity
of the polyester as a further property expressed in a
range whi ch was as such not expressly disclosed. The
Board hel d the anendnent all owabl e since:

- The | ower and upper limts were specifically
menti oned as such in the application as fil ed;

- the inportance of the viscosity was apparent from
t he description of the patent, which disclosed

means to adjust its val ues;

- further specific values for the viscosity had been
di scl osed in the nunerous exanples, which
supported the new range;

- the specific facts of the case indicated that the
end points of the new range had not to be seen
only in the context of the other data in the
respective exanples on the properties of the
pol yester (point 2.2 of the reasons).

The facts of the present case are different fromthose
of T 343/90. Throughout the description of the patent
in suit the enphasis is on the shape of the granul es as
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defined by a nunber of relations anbng the dinmensions.
Only in the context of a particular process the
information is given that the shape and the size of the
catal yst are of basic inportance for achieving
particul ar advantages (page 3, lines 47 to 49).
Therefore, it is doubtful whether the person skilled in
the art would i medi ately recogni se the inportance of
the radius of the circunscribed circunference.

3.4.4 More inportant appears the fact that in T 343/90 the
five properties expressed in their respective ranges
were not directly interrelated. In contrast, it is the
particularity of the present case that ratios defining
t he shape of the granules create relations by which
insertion of one absolute value for one nmeasurenent
inevitably inplies specific data for the other

neasurenents as will be clear fromthe follow ng.
3.5 The application as filed discloses two enbodi nents for
the cylindrical catalyst granules with three through-

bor es:

- The first enbodi nent has a cross-section
di splaying three circular |obes (Figure 1);

- t he second enbodi nent has a triangul ar cross-
section with rounded vertices (Figure 2).

3.6 Thr oughout the application as filed, the follow ng
paraneters are used to define the size and the shape of

t he above enbodi ments for the catal yst granul es:

- The height of the granul e;

0904.D
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- the bore pitch, i.e. the distance between the
respective axes of the through-bores;

- the radius or the dianeter of said bores;

- t he bending radius of the |obes, for the tri-|obed
enbodi nent ;

- t he bendi ng radius for the rounded vertex, for the
triangul ar enbodi nent;

- the radius of the circunference circunscribed
around the cross-section of the granules;

- the surface area, i.e. the total surface area;

- t he vol une of space occupied by the granul e
(page 6, line 3 to page 7, line 13).

The above paranmeters are not disclosed in terns of
ranges of absolute values but of ranges of ratios, i.e.
as relative values. Therefore, the application as filed
does not disclose any ranges of absolute values for the
radius of the circunference circunscribed around the
cross-section of the catalyst granules nor for the

hei ght .

I nstead, the application as filed nore specifically
defines the granules by a nunber of (preferred) ranges
of ratios between selected pairs fromthe above
paraneters, nanely:
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- A range for the ratio of the bore pitch to the
di anmeter of the sane bores of from1.15 to 1.5,
preferably of from1l.3 to 1.4,

- a range for the ratio of the height of the granule
to the bore pitch of from1.5 to 2.5, preferably
of from1l1l.7 to 2.3;

- a range for the ratio of the bending radius of the
| obes or of the bending radius of the rounded
vertices to the bore pitch of from0.6 to 0.9,
nore preferably 0.7 to 0.8;

- a range for the ratio of the bending radius of the
| obes to the radius of the through-bores of from
1.4 to 2.4, nore preferably of from1.75 to 2.05;

- a range for the ratio of the radius of the
ci rcunscri bed circunference to the bendi ng radi us
of the circular |obes or to the bending radius of
t he rounded vertices of from1l.6 to 2, nore
preferably of from1.7 to 1.85;

- a range for the ratio of the surface area to the
vol une of each granule of higher than 2.4,
preferably larger than 2.7 mm® for the nulti-
| obed enbodi ments and higher than 3.1, preferably
| arger than 3.3 nm?' for the triangul ar enbodi ment
(pages 6 and 7).

The application as filed does not disclose which of the
above paraneters can be set independently fromthe
others, in order to calculate all the other paraneters
defining the desired size and shape of the granules
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fromthe given ranges of ratios. Nor does it disclose
that any paraneters are nore inportant than others. In
that respect, Claiml as filed did not include any
paranetric definition, and Claim1l as granted nentioned
the ratios height/pitch and surface areal/vol une.

Thr oughout the exanples in the application as filed
(Catalyst granules Ato G (Table 1) and Hto Q (Table
2), the follow ng specific values have inter alia been
i ndi vidual i sed: a height of 4.0, 4.5 and 5.0 mm a bore
pitch of 2.20 and 2.35 nm a radius of the
circunference of 2.77, 3.01 and 3.02 mm a bending
radius of the |obes or the rounded vertices of 1.50,
1.65 or 1.75 mm a bore dianeter of 1.70 mmfor all of
t he above enbodi ments. Moreover, six dinmensional ratios
are exenplified in Table 1 and five in Table 2.

It follows fromthe above that, for any enbodi nents,
the radii of the circunscribed circunference are
directly associated with the cross-section of the
granul es and the heights are interrelated with the bore
pi tches. These absol ute values are then connected with
all the other clained paraneters by the given rati os.
In particular, all of the exenplified circunference
radii and heights are always associated with the sole
bore dianeter exenplified. Therefore, the application
as filed does not disclose that the radius of the
circunference circunscribed around the cross-section of
the granules and the height of the granules are

i ndependent fromthe other paraneters disclosed or
exenplified.

Since the nunerical features are closely associated in
conmbination with the other features exenplified, they
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cannot be singled out fromthe specific disclosed
contexts and generalised w thout contravening

Article 123(2) EPC (Case Law of the Boards of Appeal,
supra, II1.A 1.1, in particular T 201/83 and T 1067/ 97
of 4 Cctober 2000, unpublished in the QJ EPO).

In this respect, the proprietors argued that the
enbodi nents of the granules resulting fromthese

cal cul ati ons woul d neverthel ess be within the teaching
of the patent, since the skilled person could work out
all of the possible geonetries within the given ranges
of ratios.

These new enbodi ments m ght well be covered by what is
derived obviously fromthe application as filed.
However, a clear distinction nust be nmade between what
has been directly and unanbi guously nade avail abl e by
the application as filed, either explicitly or
inplicitly, and what can be nerely rendered obvi ous by
the content of the application as filed (Case Law of

t he Boards of Appeal, supra, 1I11.A 3.3, in particular
decisions T 823/96 of 28 January 1997 (EPOR 1999, 417)
and T 329/99 of 5 April 2001, unpublished in the QJ
EPO) .

In the application as filed only those particul ar

enbodi ments of the catal yst granul es are discl osed

whi ch are clearly and unambi guously inplied by the
explicit disclosure, whereas the anended features nake
avai | abl e new speci es which are obtained by the

cal cul ation of the other dinensions of the granul es

from those anended values as defined in Claim1l in suit.
These new species do not belong to the explicit or
inmplicit disclosure of the application as filed but may
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be nmerely rendered obvious fromthat disclosure. They

cannot serve as a valid basis for anendnents.

It follows fromthe above that the added range for the
general i sed radius of the circunscribed circunference
is not explicitly or inplicitly disclosed in the
application as filed, let alone in connection with the
further generic ranges defined in Claim1 in suit.
Therefore, Claim1l in suit contravenes the requirenents
of Article 123(2) EPC

Consequently, the main request is not allowable.

In view of the above reason, the question whether or
not the further amendnents made to Claim1l or to the
other clains neet the requirenents of Article 123(2)
EPC can be | eft undeci ded.

First auxiliary request

4.2

0904.D

Claim1 according to the first auxiliary request
contains the sane amendnent as Claim 1l of the main
request, nanmely that "the radius of the circunscribed
circunference being of 2.8 to 3.0 nm, albeit only for
the tri-|obed enbodinent (lines 12 and 13).

Consequently, the sanme considerations and reasons apply
mutatis nutandis to this request as set out in respect
of the main request (point 3, supra).

Therefore, the amendnent to Caim1l contravenes the
requi renents of Article 123(2) EPC and the first
auxiliary request is not allowable either.
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In view of that reason, the question whether or not the
further amendnents to Caim1 such as that "the radius
of the circunscribed circunference being of 2.8 mi,

for the triangular enbodi ment, fulfil the requirenments
of Article 123(2) EPC can be | eft undeci ded.

Second auxiliary request

5.2

0904.D

Conpared to Caiml as granted, Caim1l according to
the second auxiliary request inter alia contains the
foll owi ng added feat ures:

- "and a height of 4, 4.5 or 5 mt (line 12), in the
definition of the tri-|obed enbodi nent;

- "and a height of 4 i (line 18), in the
definition of the triangular enbodi nent.

The application as filed exenplifies the specific

hei ghts now nmentioned in Claim1l (Tables 1 and 2).
However, in the exanples, said heights are al ways
associated to a sole specific value for the bore
diameter (1.70 m and to few specific values for e.g.
the radius of the circunference circunscribed around
the cross-section of the catal yst granules, the bore
pitch, the | obe radius. Consequently, the values of the
hei ghts now defined in Caim1 were al ways associ at ed
to few specific values for the other dinensions.

In view of the general definitions of the parametric
features in Claiml, the heights of 4, 4.5 and 5 mm may
be used to cal culate further specific dinensions from
the given ratios of dinensions. Any clained ratio is
defined by two end val ues, from any of which the
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cal cul ation of other specific dinensional val ues
associated to the clained heights is possible, the
calculation resulting in species that wll not have the
exenplified di mensional val ues associated to the

cl ai med heights, such as a bore dianeter of 1.70 nmm as
di sclosed in the application as filed.

Therefore, the above anendnent contravenes the
requi renents of Article 123(2) EPC, such that the
second auxiliary request is not allowable either.

Third auxiliary request

Conmpared to Caiml as granted, Caim1l according to
the present request inter alia contains the follow ng
added feature: "and a height of 4, 4.5 or 5 mf{

(line 12). This amendnent adds subject-matter for the
sanme reasons as outlined above (point 5, supra) for the
second auxiliary request. Consequently, the third
auxiliary request is not allowable either.

Modi fied fourth auxiliary request

0904.D

Amrendnent s

Conmpared to Caiml as granted, Caim1l according to
the fourth auxiliary request contains the foll ow ng
anmendnent s:

- The addition of the features defined in dains 2
and 3 as granted;
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- the specific geonetrical features of granules A B,
E and G as detailed in Table 1 of the description
of the patent in suit.

Al'l the added features were already present in the
application as filed.

The opponents argued that the features taken from Tabl e
1, which is part of Exanples 1 to 14, had been isol ated
fromthe further features given in the context of these
exanpl es, such as the process conditions and the
materials for the preparation of the granules. This

i solation contravened the requirenents of Article 123(2)
EPC.

The features contained in Table 1 only concern the size
and shape, i.e. the geonetry of the catal yst granules,
wi t hout defining any features related to the kind of
material used for the preparation, such as the porosity
and the specific surface area BET, which are only
present in Table 4. This finding is inline with clains
1to 13 as filed, in which the catal yst granules are
defined by their geonetrical features.

The description of the patent in suit (page 3, lines 24
to 26) and that of the application as filed (page 7,
lines 14 to 20) explicitly nmention that "the shape of
the catal yst according to the present invention |ends
itself to be used in a wide range of catalytic
processes, such as, e.g., hydrogenation and

dehydr ogenati on of organi ¢ conpounds, al kylation or
deal kyl ati on of benzene derivatives, isonerization,
conversion of olefins into nethanol, thernooxidation of

nmet hane to yield olefins, for exanple."
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Since these processes use different materials as

catal yst, which fact has not been contested, it follows
t hat the shape and the di nensions given in Table 1 are
i ndependent fromthe materials and the process
conditions used for the preparation of the granules.

Claim2 corresponds to Claim1l as granted, which is
identical to Claim14 as filed. Claim3 corresponds to
Claim 12 as granted, which is identical to Caim 15 as
filed.

Therefore, the amendnents to the present C ains have a
basis in the application as filed and comply with the
requirenments of Article 123(2) EPC.

The protection conferred by the clains, conpared to the
protection conferred by Claim1 as granted, is
restricted by the amendnents. Thus, the requirenments of
Article 123(3) EPC are al so net.

The amendnents are occasi oned by the grounds of
opposition raised by the opponents and thus conply with
Rul e 57a EPC.

The clarity of the clains has not been objected to by
t he opponents. The Board has no reason to take a
di fferent position.

Therefore, the anended clains fulfil the forma
requi renents of the EPC.
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Novel ty

The novelty of the clainmed subject-matter is not
contested. The Board has no reason to take a different
posi tion.

| nventive step

The patent in suit concerns catalyst granules, in
particular for the oxidative dehydrogenation of
nmet hanol in order to yield fornmal dehyde.

Such catal yst granules are disclosed in D1, which was
considered by both parties as the closest prior art
docunent .

Docunment D1 di scloses a carrier having at |east one
passi ng-t hrough channel used for a catal yst for
produci ng an unsaturated ester by gas-phase reaction
(Cdaiml).

Preferably, the carrier has a shape of a holl ow
cylinder (Caim2), which has an outside diameter of 3
to 10 mm an inside dianmeter of at least 1 nm a wall

t hi ckness of not nore than 3 nmand a height of 2 to
10 mm (Claim 3). That carrier is preferably made of
silica and/or alumna (Claim4).

D1 addresses the production on industrial scale and the
necessity to increase the volune of the raw materi al,
in order to prevent formation of hot spots on the

catal yst, which is caused by an increase of catalytic
activity when the formation reaction is exothermc, and

to maintain the conversion of oxygen wthin an
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appropriate range whil e maintaining the oxygen gas
content in the gas below a certain level in order to
keep the gas conposition outside the range of expl osion.
An increase in the volunme of raw material creates a
probl em of increasing pressure loss in the catalyst,

whi ch phenonmenon had been a barrier agai nst

advant ageous conmmerci al production when it was

attenpted to enploy a highly active catalyst while

usi ng exi sting equi pnment (page 2, lines 17 to 27).

The purpose of D1 is to provide a carrier used for a
catal yst, for producing unsaturated esters by gas-phase
reaction, that mnimzes the problem nentioned above
(page 2, lines 32 and 33). It was further desired that
the use of a catal yst conprising the carrier decreases
t he amount of by-products with high boiling point

(page 5, lines 2 to 8).

As a solution thereto, several carrier enbodinents are
shown in the figures, in particular a carrier with one
passi ng-t hrough channel (Figure 1), a carrier with 3
passi ng-t hrough channels (Figure 5) and carriers with a
mul tiplicity of passing-through channels (Figures 6,7).

The advantages of the carrier of DL are as foll ows: By
usi ng the catal yst when an apparatus is newy
constructed, the volune of the reactor can be decreased,
t hereby significantly reducing the equi pnment cost; or,
when an existing apparatus is used, the production can
substantially be increased w thout increasing the
capacity of the existing reaction vessel, thereby

savi ng the expense for expandi ng the apparatus which
woul d ot herwi se be required for increasing the
production. Furthernore, by using this catalyst,
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significantly higher selectivity in the desired product
can be attained in a production than when using
conventional catalyst and with the sanme space tine
yield, thereby greatly cutting down the anmount of

ol efin consuned (page 5, lines 31 to 38).

From t he above considerations it is apparent that there
is asimlarity of purposes and structure (enbodi nent
of Figure 5) between D1 and the patent in suit, such
that Dl represents the closest prior art docunent for
assessing the presence of an inventive step.

In view of D1, the problemwas to provide a
configuration for catal yst granules showi ng a high
rati o of surface area to volunme, which makes it
possible to inprove the results obtained in terns of
pressure drop, heat exchange coefficient and
selectivity over conventional granules, inline with
the patent in suit (page 2, lines 42 to 44 and 51 and
to 59).

The solution to that problemis represented by the
catal yst granul es having the geonetrical features
delineated in Claiml.

Catal yst granules A, B, E and G whose geonetrica
features are defined in daim1l, show a ratio between
the surface area and the volunme of the granule of 2.58,
2.73, 2.83 and 2.78 nm?', respectively (present Claimil
and Table 1 in the patent in suit).

In contrast thereto, conparative granules X and Y as
defined in Table 3 of the patent in suit, which
granul es have the shape of a ring (Height < Quter
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di aneter) and a holl ow cylinder (Height = Quter

D aneter), respectively, show a ratio between the
surface area and their volunme of 2.53 (i.e. 90.48/35.81)
and 2 (i.e. 147.26/73.63) nmm?', respectively.

Conparative ring granules X and hol |l ow cyli nder
granules Y both fulfil the dinensional requirenents
established in aim3 of D1 and can well represent the
holl ow cylindrical carriers exenplified in DL. Since D1
does not disclose that the carrier according to

Figure 5 has a ratio surface area to volunme better than
that of the hollow cylinders exenplified and no
evidence to the contrary has ever been submtted by the
opponents in this respect, it follows fromthe above
that the clained granul es have been inproved in that
respect. It is not contested that a higher ratio
surface area/volunme results in a better contact of the
reaction gases with the catal yst surface, such that
bot h heat exchange and conversion of reactants are
favoured, in line with the statenent in the patent in
suit (page 2, lines 55 to 59).

In table 5 of the patent in suit, catalyst granule B of
Exanpl e 5 and hol |l ow cylinder catalyst Y of Conparative
Exanpl e 14 have been tested in a reactor under the sane
bul k density (0.73 g/m) and tenperature (280°C). The
pressure through the reactor bed is 45 mmtHg for
catalyst B and 50 mmHg for catal yst Y. Therefore, under
conpar abl e catal yst bed conditions, clainmed catalyst
granul e B produces a | ower pressure drop than
conparative hollow cylinder catalyst Y according to DI.

0904.D
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The results of the further catal ysts according to
Caiml1lin suit, shown in Table 5; gave the follow ng

resul ts:

- Catal ysts A, in Exanples 11 and 12, at the same
bul k density of 0.69 g/mm shows an increase of
the pressure drop from45 mmg at 270°C to 50 mrHg
at 310°C.

- Catalyst B, in Exanples 3, 4, 8 and 9, at the sane
bul k density of 0.69 g/mm shows: a pressure drop
of 40 mHg at 280°C;, of 45 mmHg at 275 and 290°C
and of 50 mmHg at 300°C. Only in Exanple 1,
catalyst B, at a bulk density of 0.61 g/mm and at
a tenperature of 265°C causes a pressure drop of

55 mHg.

- Catalyst G in Exanple 10, at a bulk density of
0.65 g/mm shows a pressure drop of 40 mrHg at
280° C.

- Catalyst E, in Exanple 7, at a bulk density of
0.70 g/mMm shows a pressure drop of 55 mrHg.

Since the patent in suit does not contain any
conparative exanples with catalysts X and Y under the
conditions of the further catalysts other than those of
Exanples 5 and 14, and since the opponents have not
submtted any evidence in this respect, the only
conclusion that can be drawn fromthe above results is
that, in viewof the little influence of the operating
tenperature at the conditions exenplified on the
pressure drop caused by the clainmed catal yst granul es,
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a higher reaction tenperature for the gases can be used

wi t hout an increase in pressure drop.

Such a hi gher tenperature appears to be advantageous.
In fact, when using the highest tenperatures
exenplified, 300 and 310°C, respectively, the yield of
t he fornmal dehyde obtained is higher than that of the
ot her exanpl es.

Wth respect to the exanpl es other than Exanples 5 and
14, the opponent had the burden to prove that the
results of the granules exenplified were worse than

t hose of the conparative carriers disclosed by D1, at

| east with respect to the pressure drop. However, no
facts have been established which could disprove the
picture resulting fromthe conpari son between Exanpl es
5 and 14. Therefore, this burden has not been

di scharged by the chain of argunments submtted by

appel lants 01 during the proceedings, even if the Board
accepts that these argunents are technically plausible.

In summary, the exanples in the patent in suit show
that the clained granul es have a higher surface
area/volunme ratio than the hollow cylinders of Dl1. This
docunent does not disclose that the carrier of Figure 5
have any such higher ratio over conventional holl ow
cylinders. Nor has any evi dence been produced by the
opponents in this respect. Such a higher surface area
rati o/ volume can favour heat exchange and conversion of
reactants. Additionally, the clainmed granul es, under
conpar abl e bed operating conditions, cause a | ower
pressure drop, which does not appear to be
substantially influenced by the tenperature, so that

hi gher tenperatures can be used for the reactions,
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wi t hout any negative inpact on selectivity, at |east
for the exenplified reaction.

Therefore, the problem has been effectively sol ved.

It remains to be decided whether or not the clained
granul es were nade obvious by the cited prior art.

D1 di scl oses a catal yst conprising a carrier having at

| east one passing-through channel, in particul ar having
the shape of a cylinder with a hollow channel therein
(hereinafter referred to as "hollow cylinder").

The carrier used in DL may have any shape, as |ong as
it has at |east one passing-through channel. The
figures show a hollow cylinder, a ring, honeyconbs
having one or at |east 2 passing-through channels, a
bl ock having a cross-shaped passi ng-through channel .

However, the exanples of DL are only concerned with
hol I ow cyli nders, wherein D, d, h and | represent

out si de dianeter, inside diameter, i.e. dianmeter of
hol | ow space, wall thickness, i.e. the width of solid
part in the cross section and hei ght, respectively.

Dl prefers for the size of the hollow cylinder that the
out side dianeter (D), inside dianeter (d), wall

t hi ckness (h) and height () be within ranges of 3 to

10 mm at least 1 nm not nore than 3 nmand 2 to 10 mm
respectively. If the outside dianeter (D) and the

hei ght (1) exceed these ranges, it will be difficult to
appropriately pack a nultiplicity of such carrier
pellets in a reaction tube of a fixed bed reactor. On
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t he other hand, if these dinensions are smaller than

t he above ranges, the pressure loss will be too |arge.
The wal |l thickness (h) is preferably as thin as

possi ble within the range that permts the strength of
the carrier to be industrially usable. If the inside
dianeter (d) is less than 1 mm the pressure |oss wll
increase. The carrier may be fornmed by noul di ng and
pressing (page 3, lines 19 to 26).

Exanple 1 of D1 concerns a carrier having a holl ow
cylindrical shape of the follow ng dinensions:

outside dianeter (D) 5.1 nm inside dianeter (d) 2.0 nm
wal | thickness (h) 1.55 nm height (I) 4.1 nm This
carrier was conpared to a spherical carrier, a
cylindrical carrier with no channels and a cylindrical
carrier having hem spherical ends. The conparative
carriers give worse results, in particular a |arger
pressure | oss, than the hollow cylinder enbodi nent
(Table 1).

The enbodi nent of Figure 5 of D1, shown herein bel ow,
shows simlarity of shape with the cl ainmed granul es.
However, D1 does not contain any statenent of size, of
use or of advantage of that enbodi nent.

Fig. §
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Thus, D1 gives no indication to the skilled person to
sel ect the di mensional features shown in Claimin suit,

et alone in order to solve the probl em posed.

Therefore, the opponents have not shown that the
claimed subject-matter is nmade obvious by the carrier
of the enbodi nent of Figure 5 of D1. The opponents have
not based their obvi ousness objection on any further
prior art docunent or evidence. Therefore, it has not
been established that the clainmed subject-matter |acks
an inventive step.

Consequently, the clains according to the nodified
fourth auxiliary request are considered to fulfil the
requi renents of the EPC.

In view of the above deci sion, the Board does not need
to decide on the further auxiliary requests.
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the departnent of first
instance with the order to maintain the patent on the
basis of the nodified fourth auxiliary request

submtted during the oral proceedings and a description
yet to be adapted.

The Regi strar: The Chai r man:

C. Ei ckhoff R. Teschemacher
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