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Summary of Facts and Subm ssi ons

2866. D

The appeal is fromthe Qpposition Division s decision
rejecting two oppositions agai nst European patent

No. O 156 490, relating to a cracking process using

| arge-size ZSM5 crystals, which was granted with eight

cl ai ms.

The Opposition Division considered 25 docunents and
held that in the cracking catal ysts containing ZSM5
disclosed in the prior art, the crystal sizes of the
ZSM5 generally ranged from0.02 to 100 um In
conparison, the crystal size of 0.2-5 umin granted
Caim1l was considered as a selection which conferred
novelty on the subject-matter of the patent in suit.
Further, the exanples of the patent in suit
denonstrated that in conmparison with a process using
ZSM5 of much smaller crystal size an increased octane
nunber was obtained, in particular after steam ng. None
of the cited prior art docunents gave any hint that
such an inprovenent was possible by using | arge ZSM5
crystals. Therefore, inventive step was acknow edged.

Bot h Appel | ants (Opponents) | odged an appeal agai nst
this decision. Oral proceedings were held on 1 Cctober
1998, during which the Respondent (Proprietor)
submtted an anended Claim 1l as a main request and a
further anended Claim 1 as an auxiliary request.
Caim1l of the main request differs from granted
Claim1l in that it has been restricted to the use of an
additive catal yst "consisting of" instead of

"conprising" a zeolite dispersed in a matrix and in



2866. D

- 2 - T 0267/ 95

that the crystal size range has been restricted to 0.2

to 0.5 um It reads as foll ows:

"1l. A process for the catalytic cracking of a
petroleum fraction in the presence of a cracking

catal yst under cracking conditions, during which
process coked catalyst is formed and is passed through
a regenerator wherein the coke deposits are burned with
formati on of steam carbon oxi des and hot regenerated
catal yst, characterised by adding to the cracking
catalyst fromO0.1 to 50 wei ght percent based on
cracking catal yst of an additive catal yst consisting of
a zeolite dispersed in a matrix, said zeolite having a
constraint index of 1 to 12, a silica to alum na nole
ratio greater than 12, and a crystal size of 0.2 to 0.5

um (mcrons)."

Caim1l1l of the auxiliary request differs therefromin
that the cracking catal yst has been defined to be one
"which is selected fromzeolite X, zeolite Y and

naturally occurring faujasite or which is anorphous”.

O the docunents cited in the opposition proceedings,
only the following remain relevant to this decision

D1: US-A-4 309 279
D3: US-A-3 702 886
D7:  US-A-3 926 782
D8: EP-A-0 021 674
D9: EP-A-0 026 962 and
D10: EP-A-0 026 963.
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The Appel |l ants contended that the crystal size of O0.2-
0.5 umwas insufficiently defined and not suitable for
di stinction because crystal sizes generally depended on
t he met hod of determ nation, and because it was uncl ear
whet her the size was valid for any direction of the

crystals.

They further submtted that the subject-matter of
Claim1l1l of the main request |acked novelty over the

di scl osure of D1, wherein reference was made to D3 with
respect to the ZSM5 class zeolite to be used in the
additive catal yst, since the ZSM5 synt hesi zed in D3
had a crystal size within the clainmed range. This was
confirmed in D8 to D10. In addition, Claim1l of the
mai n request did not specify the cracking catalyst
used, which could consequently contain any catal yst
suitabl e for cracking and hence covered the presence of
further ZSM5 of any crystal size dispersed in a
matri x. Such a zeolite could not, however, be

di stinguished froma zeolite added wth the additive
catal yst. The presence of ZSM5 crystals outside the

cl ai mred range was, therefore, not excluded.

Concerning Caim1 of the auxiliary request, |ack of
inventive step in view of DL as the closest prior art
was asserted. This claimproposed for the purpose of
providing an inproved additive catalyst for a cracking
process, a ZSM5 having a narrower crystal size range.
However, no inprovenent was shown over the process
taught in DL. Moreover, it was generally obvious to
test different types of ZSM5 in order to find the nost
sui t abl e one, because it was known that too |arge

crystals were less resistant to attrition and because

2866. D Y A
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it was inportant for a catalyst in a cracking process
to be stable in the presence of steam Mreover, if in
accordance with the Proprietor's assertion, there

exi sted only two ranges of crystal size in commrercial
ZSM5 products at the tinme of D1, the skilled person
had only the choi ce between these two types of ZSM5
for reworking the process of DL.

According to the Respondent, Claim1 on its proper
construction required that all dinmensions of the
crystal are within the clained size range of 0.2 to

0.5 um Since the range was defined as an absol ute
physi cal val ue, the nmethod of neasuring was not
important for definition, but for a determ nation of
the size the nost accurate nethod, ie scanning electron

m croscopy (SEM, not sorption, nust be used.

Concerning novelty, it was pointed out that D1 did not

i ndi cate any specific crystal size. Further, the
reference to D3 was nerely for the purpose of
identifying the class of zeolites in the sense of X ray
diffraction characteristics. It was not allowable to
construe such references as formng part of the

di scl osure of D1. The cl ai med subject-matter was in the
Respondent's opinion in fact novel over the teaching of
D1 because the skilled person had the possibility to
select a particular ZSM5 from nunmerous different
docunents. Even if he had only considered D3, he had
the possibility to select from 27 exanples. Only three
of these nentioned a crystal size and none was
definitely wwthin the cl aimed range. Moreover, the

di sclosure of D8 to D10 was irrelevant for the purpose

of assessing novelty. Further, the additive catal yst

2866. D Y A
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was conposed of a particular zeolite glued in a matrix
and, therefore, distinguishable fromany other zeolite

present in catalyst m xture.

As to inventive step, the Respondent argued that the
problemin view of D1 was to obtain in a catalytic
cracking unit an octane gain over a prolonged period of
time on stream The solution consisted in increasing
the hydrothermal stability by using in the additive
catal yst solely a zeolite having a crystal size of O0.2-
0.5 um The superiority of the clainmed process using
such a large size ZSM5 over a process using snal
crystals was evident fromthe exanples given in the
patent specification. D1 did not nmention a particul ar
crystal size. The skilled person had, however, several
reasons to select a small crystal size ZSM5 for the
pur pose of D1, because of the inherent advantages
concerning increased diffusion rate and reaction tine
on the one hand and reduced ageing and attrition on the
other. The prior art did not provide any gui dance which
led to the significance of the crystal size for

hydrot hermal stability of a zeolite catal yst under the
conditions in an FCC unit.

The Appellants requested that the decision under appeal
be set aside and that the patent be revoked.

The Respondent requested that the appeal be dism ssed
and the patent be maintained on the basis of the main
or auxiliary request submtted during the oral

pr oceedi ngs.

2866. D
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Reasons for the Decision

1. The appeal is adm ssible.

2. In the Board's judgnent there are no objections under
Article 123(2) and (3) EPC with respect to the anmended
i ndependent clains of the main and auxiliary requests.
Since this was not contested by the Appellants, there

is no need to give reasons for this finding.

3. Main Request

Novel ty was attacked on the basis of D1. This docunent
di scl oses a process for catalytic cracking of petrol eum
fractions in the presence of a conventional cracking
catal yst conprising a zeolite as the catalytically
active conponent, wherein a separate additive catal yst
conprising a zeolite having a Constraint |Index of 1-12
and a silica to alumna nole ratio greater than 12 is
added to said conventional cracking catalyst (see
Caim1l). This process as well as that according to the
contested patent are perfornmed in FCC-units, wherein a
fluidized bed of catalyst circul ates between the FCC
reactor and the FCC regenerator. The purpose of the

regenerator is to burn away coke deposited on the

catal yst (see the patent in suit, page 3, lines 4 to 14
and exanples; in DI, Caim8, colum 4, |ines 28/29,
colum 6, lines 10 to 14 and exanples). The features

concerni ng regeneration of coked catal yst by burning
wth formati on of steam carbon oxi des and hot

regenerated catal yst are thus inherent in the process

2866. D Y A
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known fromDl. This interpretation of the disclosure of
D1 was not di sputed.

According to the exanples of Dl the additive catal yst
is conmposed of 25 wt % of commercially manufactured | ow
sodiumtype ZSM5 in a matrix (see Exanple 2) and added
to the conventional cracking catalyst in an anmount of
0.1 wm % based on the commercial cracking catal yst (see
Exanple 4). As a consequence, no distinction between

t he process of D1 and that according to the patent in
suit can be derived fromthe anmobunt of additive

cat al yst.

Therefore, Dl discloses a process as clained in Jdaiml
of the main request, with the exception that no crystal
size is nentioned. However in respect of ZSM5, D1
mentions D3, the content of which is incorporated
therein by reference (see colum 10, lines 39 to 44).

The Respondent argued that in D1 the purpose of this
cross-reference to D3 was nerely for identifying a
suitable class of zeolites in the sense of X-ray
diffraction characteristics and not for identifying a
specific zeolite and a process for obtaining this
zeolite. In addition, he submtted that D1 contained a
| arge nunber of references to different docunents, so
that it was absurd to assune that the disclosure of D1
i ncluded the content of all these docunents. In his
opi nion, for the assessnent of novelty the disclosure
of D1 had to be considered in isolation, as was nade
clear in T 153/85 (QJ 1988, 1, reasons No. 4.2).

The Board agrees that it is only the actual content of

2866. D Y A
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a docunment which may destroy novelty and that it is not
perm ssible to conbine for this purpose separate itens
of prior art. However, in a case where there is a
specific reference in a first prior art docunent to a
second prior art docunent, the presence of such
specific reference may nmake it perm ssible to consider
a part or the whole of the disclosure of the second
docunent as being part of the disclosure of the first
docunent. In T 153/85 (see reference above) it was

deci ded that the teaching of a first docunent had to be
construed to inply a particular nethod according to a
second docunent, because it was specified in the first
docunent that copolymers described therein "may be
conveniently prepared” by said nethod. In the present
case, Dl prefers ZSM5 as the zeolite in the additive
catalyst (see aim4 and colum 11, lines 1 to 4).
Only this type of zeolite is used in the exanpl es where
it isidentified as a commercially manufactured | ow
sodiumtype. D1 itself does not disclose howthis ZSM5
can be obtained, so that it is generally at the

di sposal of the reader of Dl to use any suitable prior
art ZSM5 product. However, the skilled person trying
to rework the exanples of D1 is in this respect
expressly referred to D3. In addition, the ZSM5
products of D3 are exactly those which are suitable for
the exanples of Dl1. As a consequence, it is, in the
Board's judgnent, certainly not appropriate to regard
the purpose of said reference to D3 nerely as a neans
for identifying a suitable class of zeolites and not as
a disclosure of specific zeolites suitable for
perform ng the process of Dl1. The Board hol ds,
therefore, that it is legitimate in the present case to

replace the reference to D3 in D1 by the rel evant

2866. D Y A
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content of that document. Having regard to the above
ci rcunst ances, the fact that D1 incorporates by
reference a nunber of further docunents concerning
inter alia other types of suitable zeolites (see
colum 10, lines 39 to 62) is not relevant to the
proper assessnment of the disclosure of DL for the
pur pose of answering the question whether or not
Claim1l1l of the patent in suit covers subject-matter
made avail able to the public by DI1.

The crystal size of the ZSM5 product is nentioned on
three occasions in D3: in Exanple 2, where "m croscopic
exam nation showed the presence of very small crystals
(of the order of 1 mcron)"; in Exanple 26, where

"m croscopi c exam nation showed mainly crystalline
material < 14" and in Exanple 27, according to which

"m croscopi ¢ exam nation showed mainly | arge rod-shaped
crystals to 8 x 20u, sone |large cubes to 25u". In
agreenent with the Respondent's view, D3, and therefore
al so D1, does not nention a crystal size range of
exactly 0.2 to 0.5umas clainmed in the contested

pat ent .

However, as correctly observed by the Appellants, the
type of cracking catalyst to be used in the clained
process is not defined. Consequently, Claim1l of the
patent in suit covers the possibility to use any
cracking catalyst. The Respondent did not contest that
ZSM5 of any crystal size was suitable for this

pur pose, but expressed the opinion that the additive
catal yst was distingui shable insofar as it contained
ZSM5 of the above crystal size range wthin a matrix,

2866. D Y A
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the latter having the effect of a glue surrounding the
zeolite crystals. The Board is unable to accept this
argunent, since Claim1l does not define whether or when
such an effect of the matrix conmes into action, but
nerely defines the additive catalyst to consist of a
zeolite dispersed in a matrix. According to Claim1l,
the additive catal yst can be added together with the
cracki ng catal yst and need not be present in the form
of particles separate fromthose of the cracking

catal yst. Therefore, the particles of both catal ysts
may be dispersed in the same matrix, so that the Board
agrees with the Appellant's subm ssion that the
catalyst m xture used in Claim1l of the contested

pat ent cannot be distinguished fromany catal yst system
conprising ZSM5 of a crystal size which covers the
claimed range and a matri x.

Concerning the contentious definition of the crystal
size, the patent in suit fails to indicate any nethod
for its determ nation and makes no distinction between
t he various dinmensions of the crystals. Hence, no
information is given concerning the accuracy of the

cl ai med range of crystal size. The Board hol ds,
therefore, that the accuracy of any prior art method
for determning crystal sizes may be applied
accordingly. As pointed out by the Appellants, D3 is a
basi ¢ docunent concerning ZSM5, to which reference is
made in several |ater-published docunents such as D8 to
D10. In all these docunents, which were published in
the Respondent's nanme, D3 is referred to as disclosing
an "average particle size dianeter of less than 1/2

m cron" (see in D8, page 1, lines 20 to 23; in D9,

page 1, lines 21 to 23; in D10, page 1, lines 23 to

2866. D Y A



- 11 - T 0267/ 95

26). According to common |inguistic usage, this
expression clearly indicates that at |east particles up
to 0.5 um nust be present, since otherw se an average
particle size below this value woul d be inpossible.
Contrary to the Respondent’'s opinion and al t hough the
terms "particle” and "crystal" usually have a different
meani ng, as was for exanple evident from D7 (see
Exanple 9), the Board is satisfied that these terns are
used synonynously in D8 to D10 (see in D8, page 2,
lines 27 to 29 and page 5, lines 28 to 30; in D9,

page 1, lines 23 to 26 and Claim1; in D10, page 1
lines 26 to 31). The ternms actually used in Exanples 2
and 26 of D3 which indicate that crystals smaller than
1 umin dianeter nmust be present, and the statenent in
D3 that crystal size depends on the nature of the
reaction m xture (colum 6, lines 13 to 16) are not in
contradiction thereto. Neverthel ess, the Board agrees
wi th the Respondent's argunent that the m croscopic

nmet hods at the time of D3 have in all probability been
| ess accurate than the nethods used |later, such as
scanni ng el ectron m croscopy (SEM, so that the val ues
given in D3 m ght be |less precise. Wiat matters in
respect of the rel evant question of novelty is,
however, not what is said in D3 about the crystal size,
but only which crystal size was in fact obtained as a
result of performng the process disclosed in D3. The
exact range of crystal sizes so obtained can be proved
at any time after the publication of D3 by any kind of
sui tabl e evidence, including the references to D3
contained in D8, D9 and D10. The Board holds that the
evidential weight of these docunments is very high,
since at the tinme of their publication the nore

2866. D Y A
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accurate nmethod of SEM for the determ nation of the
crystal size was avail able, and since these docunents
as well as D1 and D3 were published in the nane of the
Respondent, who shoul d have the best know edge of the
rel evant facts. This being taken into account, the
Board cannot accept the Respondent's argunment that by
bei ng published 10 years |later D8 to D10 m ght be wong
with respect to the crystal sizes and could not,

t herefore, be used to establish the true crystal size
obt ai ned according to D3.

On this basis, the Board is convinced that the average
crystal size of the products obtained according to D3
is correctly indicated in D8 to D10 which, by the way,
were already available at the priority date of the
patent in suit. The Board holds, therefore, that at

| east the ZSM 5 products prepared according to
Exanples 2 and 26 of D3 contain crystals within the
clai med range. Further, as pointed out above, the

di scl osure of these products forns part of the rel evant
di scl osure of D1. Consequently, the process according
to daim1l1l of the main request of the patent in suit is
not novel over the disclosure of D1, so that this

request nust fail.

Auxiliary Request

Unlike in daim1l1l of the main request, the cracking
catalyst in Cdaim1l of the auxiliary request does not
contain crystalline ZSM5, so that the presence of ZSM
5 having a crystal size outside the range of 0.2 to

0.5 umis excluded. This claimwas only attacked on the
basis of inventive step in viewof D1. It is undisputed

2866. D Y A
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that this docunent represents the closest prior art.

As indicated in point V above, the Respondent submtted
that in respect of this prior art the probl em existed
of obtaining by a catalytic cracking process a product
havi ng an increased octane nunber for a prol onged
period of time on stream However, this problem can
only be taken into account for the assessnent of
inventive step if it is credible that it has in fact
been sol ved by the clainmed process. This being disputed
by the Appellant, the Board has to exam ne that matter.

In the Respondent's view it was evident fromthe
results shown in Tables 2 to 5 of the contested patent
that the technical surplus provided by the use of a
catal yst systemcontaining ZSM5 of a crystal size of
exclusively 0.2-0.5 umin accordance with the cl ai ned
process over the process according to D1 consisted in
an increase in the gasoline octane nunber over a

prol onged period of tinme on stream Nevertheless, it
was admtted by the Respondent that no conparisons have
been made with enbodi nents exactly according to D1,
taking into account the crystals sizes of D3. He argued
that this was due to the fact that D1 (including D3)
did not attach any inportance to the crystal size and
| eft various possibilities open. It was, therefore, in
any case necessary to make a choice. A skilled person
woul d, in the Respondent's view, in this case select a
smal | crystal size because maxi mum conversion can be
obtained very quickly as a result of the |large target
provi ded by the | arge surface area and of the m ninmum
residence tinme wwthin the pores of small crystals. In
addition, small crystals were nore resistant to ageing

2866. D Y A
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and attrition. Therefore, conparisons have been nade

wi th those nodifications which were outside the clained
subj ect-matter and woul d have been used by a person
skilled in the art.

In fact, all the exanples reflected in the above tables
2 to 5 show conparisons between a catal yst systemwth
ZSM'5 having a crystal size within the clainmed range of
0.2 to 0.5 umin the additive catal yst and anot her
system contai ning ZSM5 of the nuch smaller crystal
size of 0.02 to 0.05 um The preparation of these two
kinds of additive catalysts is described in Exanples 1
and 2. However, as correctly noticed by the Appellants,
t hese nethods of preparation differ with respect to the
manuf acturing of the matrices, the extent of the final

i on exchange after addition of the respective ZSM5 and
the ion exchange solutions used therefor. It is,
therefore, prinma facie not possible to ascribe the
different results presented in said tables solely to
the different crystal sizes as a result of their
superior hydrothermal stability as alleged by the
Respondent. As a consequence, it is of no inportance
whet her or not hydrothermal stability of a zeolite had
been already linked in the art wwth the crystal size
paraneter. Concerning Tables 2 and 3, these
circunstances are further aggravated by the fact that,
in addition, different cracking catal ysts (base

catal ysts) were used. The Respondent contested any
effect of such differences on the perfornmance of the
catal yst. However, such an assertion is, in the absence
of any support by evidence, in the present situation

not sufficient for rebutting the Appellant's

2866. D Y
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obj ections, since as a matter of principle conparisons
nmust be such that it is convincingly shown that any
effect has its origin solely in the distinguishing
feature (see Case Law of the Boards of Appeal of the
Eur opean Patent O fice, 1986, Chapter I, D-7.7.2).

Consequently, there is in the present case no reliable
evi dence that the problem addressed by the Respondent
has in fact been solved, so that it cannot be taken
into account for the assessnent of inventive step. The
Board considers, however, that the relevant problemin
view of the disclosure of D1 can be seen in providing a
further process for the catal ytic cracking of

petroleum As indicated in point 3 above, Dl teaches a
process according to present Claiml with the exception
that the zeolites suitable in the additive catal yst are
not restricted to a particular crystal size.
Accordingly, Caim1 of the auxiliary request proposes
to select fromthese zeolites those which have a
crystal size ranging fromO0.2 to 0.5 um As is evident
fromthe exanpl es, the above problem has actually been
solved by this feature.

It remains, therefore, to be deci ded whet her or not

such a sel ection was obvious for sonmeone skilled in the
art in order to provide such a further process.

2866.D Y
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As set out above, the selected range does not provide
any effect which was hitherto unknown and unexpect ed.
Further, in view of D8 to D10 a skilled person woul d
have recogni sed that the crystal size of the ZSM5 used
in the exanples of D1 was already of the same order of
magni tude (see point 3 above). Picking out, within this
order of magnitude, the particular range cl ai ned,
represents in the Board' s judgnent nerely an arbitrary
sel ection, which cannot involve an inventive step (see
T 548/ 94 of 18 May 1998, reasons Nos. 2.5 and 2.6).
Therefore, the Board concludes that the cl aimed process
represents a hitherto undi scl osed but obvi ous

enbodi nent of the process disclosed in DL.

For this reason, the auxiliary request nust also fail.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The patent is revoked.

The Regi strar: The Chair man:

S. Hue R. Spangenberg
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