BESCHWERDEKAMVERN
DES EUROPAI SCHEN

BOARDS OF APPEAL OF
THE EUROCPEAN PATENT

CHAMBRES DE RECOURS
DE L' OFFI CE EUROPEEN

PATENTAMTS CFFI CE DES BREVETS
I nternal distribution code:
(A) [ ] Publication in QJ
(B) [ ] To Chairnen and Menbers
(O [X] To Chairnen

DECI SI ON

of 17 March 1999
Case Nunber: T 0729/95 - 3.3.5
Appl i cation Nunber: 88102079. 6
Publ i cati on Nunber: 0279374
| PC. B01J 23/88
Language of the proceedings: EN

Title of invention:

Catal yst for oxidation of olefin or tertiary al cohol

and

process for production thereof

Pat ent ee:
Ni ppon Shokubai

Opponent :

BASF Akti engesel |l schaft,
Headwor d:

Rel evant | egal provisions:
EPC Art. 54, 56

Keywor d:

"I nventive step (no) -

Deci sions cited:

Cat chword

EPA Form 3030 10. 93

Kagaku Kogyo Co.,

Ltd.

Ludwi gshaf en

obvious to try"



9

Européaisches European Office européen
Patentamt Patent Office des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunber: T 0729/95 - 3

.3.5

DECI SI ON

of the Technical Board of Appeal 3.3.5

Appel | ant ;
(Proprietor of the patent)

Represent ati ve:

Respondent :
(Opponent)

Deci si on under appeal :

Conposi tion of the Board:

Chai r man: R K. Spangenb
Menmber s: M M Eberhard
J. H van Moer

of 17 March 1999

N ppon Shokubai Kagaku Kogyo Co., Ltd
1, 5-chone, Koraibashi

Hi gashi - ku

Gsaka- shi

Csaka-fu 541  (JP)

Kraus, Walter, Dr.

Pat ent anwdl te Kraus, Wisert & Partner
Thormas- W mer- R ng 15

80539 Minchen (DE)

BASF Aktiengesel | schaft, Ludw gshafen
-Patentabteilung - C6-

Carl - Bosch- Strasse 38

67056 Ludwi gshafen  (DE)

Deci si on of the Opposition Division of the

Eur opean Patent O fice posted 3 July 1995
revoki ng European patent No. 0 279 374 pursuant
to Article 102(1) EPC.

erg



S1 - T 0729/ 95

Summary of Facts and Subm ssi ons

1064. D

Eur opean patent No. 0 279 374 based on application
No. 88 102 079.6 was granted on the basis of two
cl ai ns.

The Respondent (Qpponent) filed a notice of opposition
requesting revocation of the patent on the grounds of

| ack of novelty, lack of inventive step and

i nsufficiency of disclosure. He relied inter alia on
EP-B-0 015 565 (EH1) and EP-B-0 293 859 (GEH1). The

| atter docunent (published after the filing date of the
pat ent application) was cited as evidence in support of
the alleged insufficiency of disclosure.

The Qpposition Division revoked the patent on the
grounds of lack of novelty and | ack of inventive step.
It was held that the catal yst according to claim1 as
granted was not novel over the catal yst of exanple 1lc
of EH1. The process according to claim2 was consi dered
to lack an inventive step in view of the teachings of
EH1 and GEHL.

The Appellant (Proprietor of the patent) | odged an
appeal against this decision. He subnmtted an anended
claim as a main request, together with the statenent
of grounds of appeal on 8 Novenber 1995. In reply
thereto, the Respondent filed an English translation
(EH14) of JP-A-52/117 292. The sole claimof the main
request reads as follows:

"A process for preparing a catal yst for producing, by
catal yti c gas phase oxidation of propylene, isobutylene
or tertiary butanol, the correspondi ng unsaturated
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al dehyde and unsaturated carboxylic acid, said catalyst
conprising the oxides of nolybdenum iron and bisnuth
and having a specific surface area in the range froml
to 20 nt/g, a pore volune in the range fromO0.1 to

1.0 cc/g and a pore dianeter distribution in which the
pore dianeters are collectively distributed in the
range of each from1l to 10 pmand fromO0.1 to 1
(exclusive) um and having a conposition represented by
formul a

Mo, WBI cFesA.B: GDiO

wherein Mo denotes nol ybdenum W denotes tungsten, Bi
denotes bisnmuth, Fe denotes iron, A denotes at | east
one el enment selected fromthe group consisting of

ni ckel and cobalt, B denotes at |east one el enent
selected fromthe group consisting of alkali netal

al kaline earth netal and thallium C denotes at | east
one el enment selected fromthe group consisting of
phosphorus, tellurium antinony, tin, cerium |ead,

ni obi um boron, arsenic, manganese and zinc, D denotes
at | east one elenent selected fromthe group consisting
of silicon, alumnum titaniumand zirconium and O
denot es oxygen; and further a, b, ¢, d, e, f, g, h and
X denote atomic ratios respectively; and when the
material to be oxidized is propylene, then a = 2 to 12,
b=0to 10 and a + b =12, C=0,11t0 10, d = 0,1 to
10,0, e = 2 to 20, f=0,005t0 3,0, g =0to 4,0,

h =0,5to 15 and x is a nunerical value determ ned
dependi ng upon the atom c val ues of the el enents other
t han oxygen, and when the material to be oxidized is

i sobutyl ene or tertiary butanol, then a = 12, then b =
O0to 10, ¢ =0,1to 10, d = 0,1to 20, e =2to 20, f =
O0to 10, g =0to 4 h=01to 30 and x is a nunerica



1064. D

. 3. T 0729/ 95

val ue determ ned dependi ng upon the atom c val ues of
the el enents ot her than oxygen,

conprising charging an unfired materi al powder
into a centrifugal flow coating device to form
particles having the average dianeter of 2 to 10 nm and
then firing the particles thereby to obtain the
catal yst which has a specific surface area in the range
from1l to 20 nt/g, a pore volune in the range fromO0.1
to 1.0 cc/g and a pore dianeter distribution in which
the pore dianeters are collectively distributed in the
range of each from1l to 10 pumand fromO0.1 to 1
(exclusive) pum™"

In a comruni cation the Board informed the parties that
the teaching of EH14 seened to be relevant to the

cl ai med process. The question was rai sed whet her or not
the use of an "unfired material powder" as the starting
powder was a distinguishing feature with respect to the
prior art.

Oral proceedings were held on 16 and 17 March 1999.
During the oral proceedings, the Appellant filed
several anended clains as auxiliary requests and
finally maintained three auxiliary requests, each
containing a single claim The claimof auxiliary
request | differs fromthe claimof the main request in
that (i) the word "conprising" before the phrase
"charging an unfired material powder"” is replaced by
the expression "characterized by" and (ii) the |ast
line of the claimcontains the additional features
"Wth the proviso that the catal yst is not supported on
an inert carrier”. The claimof auxiliary request Il is
identical to the claimof auxiliary request | except
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for the additional proviso in the last |ine, which
reads "with the proviso that the catalyst is not
supported on an inert carrier or a core consisting of
said catalyst". The claimof auxiliary request |11
differs fromthe claimof the main request in that the
phrase "conprising charging an unfired nmaterial powder"
is replaced by the phrase "characterized by charging a
powder of an unfired oxi de conposition not shaped or
pre-stage catal yst particle material conposition not

converted to oxide".

The Appellant's argunents can be sunmari sed as foll ows:

The cl ai ned process involved the use of an unfired

oxi de conposition or a conposition which had not yet
been converted to the oxide form The Respondent's
experinments showed that the use of oxides which had
been cal cined at a high tenperature (e.g. 500°C) led to
a catal yst having physical properties |ying far outside
the cl ai ned ranges. Cal ci ned oxi des were used as
starting powder for the formng step in the process of
EHL contrary to the cl ained process. Thus, the skilled
person could not have easily achi eved the present

i nvention on the basis of this teaching. Furthernore,
EH1L did not nmention the physical properties of the
catal yst. As neither the ranges of physical properties
| eading to an excellent catal ytic perfornmance nor

nmet hods for obtaining themw th good reproducibility
were known before the priority date, the physica
properties neasured by the Respondent on the catal ysts
of exanple 1c were obtained only incidentally.
Therefore, the novelty of the catal ysts was not
destroyed. The advantages of the clainmed process with
respect to the process of EHL were that a catal yst
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exhi biting an excellent performance could be produced
Wi th good reproducibility.

EH14 was not a bar to the patentability of the cl ai ned
process since it did not disclose that a catal yst
havi ng a surface area, pore volune and pore dianeter
distribution lying within a certain range exhibited an
excel lent catalytic performance. In the process of EH14
a coating of catalytic material was deposited onto a
granul ar core or carrier whereas, in the clained
process, the particles were forned without using such a
core or carrier. EHl4 disclosed on page 9 that a
granul ar core of an active substance coul d be used;
however, the claimaccording to auxiliary request 11
explicitly excluded the use of an active material as a
core, and the process as clained in auxiliary request
1l did not involve deposition onto a core or carrier.
As the word "conprising"” had been replaced by
"characterized by", the addition of a carrier or core
was excl uded. The skilled person woul d not have used
the centrifugal flow coating nethod of EH14 for form ng
particles of the catal yst since the said nethod was a
coati ng nethod. Neither EHlL nor EH14 pointed towards
the production of a carrier-free catal yst.

In reply to the Board's question as to how the
expression "unfired material powder" had to be
understood in the claim the Appellant indicated at the
begi nning of the oral proceedings that an unfired

mat eri al powder or a powder of an unfired oxide
conposition was a powder which had been treated at a
tenperature | ower than the m ni mum cal ci nati on
tenperature of 450°C stated in the exanples of the
patent in suit. The Appellant also nentioned |ater on
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that an unfired powder m ght be a powder which had been
heated at a tenperature not above 200°C, ie the nmaxi num
tenperature of the drying step

The Respondent argued inter alia as foll ows:

It was questionabl e whether the process as clained in
the main request was novel over the process of EHl. The
Respondent's experinments of 21 August 1992 and

1 February 1999 proved that the physical properties
measured on the catal yst of exanple 1c fell within the
cl ai med ranges. On the basis of the Appellant's
definition of the expression "unfired powder" the
powder used as coating material in exanple 1c was to be
regarded as an unfired powder. Furthernore, the clained
process was not limted to the use of the centrifuga

fl ow coating device disclosed in EH14. In the absence
of a definition for the "centrifugal flow coating

met hod” in the claim the question arose whet her or not
this nethod enconpassed the coating nethod using a
rotating pan as disclosed in EHL. If the clained
process were considered to be new, it would | ack an

i nventive step. The advantages of the centrifugal flow
coati ng nethod over conventional nethods were disclosed
in EH14. This docunent further reconmended use of the
centrifugal flow coating nethod for preparing supported
catal ysts suitable for the vapour-phase oxidation. The
application of this nethod to the preparation of known
supported catal ysts such as those of EH1 coul d not

i nvol ve an inventive step in view of the teaching of
EH14.

The process as clained in auxiliary request | was al so
obvious to the skilled person since EH14 further
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di scl osed form ng catal yst spheres by using the

catal yti c substance as cores. If the skilled person had
accepted that the selectivity be sonmewhat | ower than
that obtained with a supported catal yst but still very
good, he woul d have used the catal ytic substance as
cores instead of an inert carrier. The additiona
features in the claimaccording to auxiliary request 11
did not neet the requirenents of Article 123(2) EPC
Furthernore, this claimstill included the use of an
unfired catalyst as a core and this enbodi nent was

di scl osed in EH14. Therefore, the clained process al so
| acked an inventive step. The reasons given before in
connection with the inventive step issue applied

i kewi se to the process according to auxiliary request
Il

The Appel |l ant requested that the decision under appea
be set aside and that the patent be nmintained on the
basis of the claimsubmtted on 8 Novenber 1995 or on
the basis of any of the auxiliary requests I, Il or III
subm tted during the oral proceedi ngs. The Respondent
requested that the appeal be di sm ssed.

Reasons for the Deci sion

1064. D

The appeal is adm ssible.

The anended cl ai mof the main request and of the
auxiliary requests I and Il neet the requirenents of
Article 123(2) and (3) EPC

The translation (EH14) of JP-A-117 292/ 1977 was
submtted for the first tine in reply to the statenent
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of the grounds of appeal. The Japanese docunent was
already cited in the search report and was briefly

anal ysed on page 4 of the patent in suit. In the
Board's judgenent, this docunent is clearly relevant to
the clainmed process and, therefore, EH14 had to be

i ntroduced into the proceedings.

Mai n request

1064. D

At the oral proceedings, the Respondent raised the
question of the novelty of the clainmed process with
respect to the disclosure of exanple 1 of EHL.

EH1 di scl oses a process for preparing a supported

catal yst which is used for the catal ytic gas phase

oxi dati on of propylene or isobutylene to acrolein or
met hacrol ein. The supported catal yst of exanple 1
contains a commercial nmagnhesiumsilicate sphere having
a dianeter of 1.5 to 2.5 nmand a porosity of about 1%
as a support, and a catalytic active coating having for
exanpl e the conposition M:Ni g 5ZnFesBi 1Py 0esKo 06CG + 10
SiO (see page 5, line 36). According to claiml, the

t hi ckness of the coating is from150 to 1500 um The
process for preparing this catalyst conprises spray-
dryi ng a suspension conprising the precursors of the
catalytic material in the formof salts, calcining rods
of the spray-dried material at a tenperature of 360°C
for 2 hours, mlling the calcined materi al and addi ng
nmet hyl cel | ul ose to the powder. The support is coated
with the resulting powler by charging the latter at a
specific rate in a rotating pan containing the support
whil e conti nuously spraying water. The coated support
is then dried and finally calcined at a tenperature of
600°C for 1.5 hours (see page 4, line 54 to page 5,
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line 42 and claim1l).

The catal yst conposition indicated above falls within
the fornula stated in the claimof the main request and
the sizes of the fornmed particles overlap. The wording
of the claimdoes not exclude charging a carrier into
the centrifugal flow coating device before charging the
unfired material powder and, thus, preparing a
supported catalyst as illustrated in a great nunber of
exanpl es. Therefore, the novelty of the clainmed process
depends in particular on (i) whether or not the powder
used in exanple 1 of EHl is an "unfired materi al

powder™ within the nmeaning of the patent in suit and
(ii) whether or not the coating step in the rotating
pan can be considered as a coating in a "centrifuga

fl ow coating device".

The expression "unfired material powder"” is not defined
in the claim According to page 4 of the patent in
suit, the powder which is charged into the centrifuga
fl ow coating device can be an "unfired oxide
conposition" or a "pre-stage catalyst particle materi al
conposition not converted to oxide". In exanples Xl to
XXI the solid material was dried at a tenperature of
200°C for 5 hours before mlling and the firing (fina
cal cination) of the shaped catal yst was carried out at
500°C for 6 hours. Therefore, at least in these
exanples the "unfired nmaterial powder" seens to be a
pre-stage catal yst powder which is either only
partially converted to the oxide formor not converted
thereto. The patent in suit contains no explanation
about the alternative where an "unfired oxide
conmposition” is used. As pointed out by the Appell ant
hi nsel f, nobst of the oxides concerned are subjected to
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a high tenperature treatnment (e.g. 500°C) at the stage
of their production. At the oral proceedings the
Appel I ant argued that in the exanples of the patent in
suit a "fired" catalyst was a catal yst which had been
treated at a tenperature of 450°C or 500°C, whereas a
"“dried" powder was a powder which had been treated at a
tenperature of only 120°C or 200°C. Therefore, so the
Appel lant, it was derivable fromthe patent in suit
that an "unfired oxide conposition” was an oxi de
conposition which had been treated at a tenperature

| ower than the minimumfiring tenperature stated in the
exanples, ie |ower than 450°C. The Appellant further
argued in the course of the oral proceedings that the
expression "unfired material powder" m ght al so be
construed as neani ng a powder which had been treated at
200°C or less. This argunent is, however, not
consistent with the fact that nost of the concerned
oxides are usually subjected to a treatnent at a high
tenperature at the stage of their production and with
the construction previously suggested for the
expression "unfired oxide conposition”. In these

ci rcunstances and in the absence of any limtation in
the claim the expression "unfired material powder" has
to be construed in the broadest possible neaning
suggested by the Appellant on the basis of the data in
the patent in suit, ie a material powder or a powder of
an oxi de conposition which has been treated at a
tenperature | ower than 450°C

The powder of catalytic active nmaterial used for the
coating step in exanple 1 of EHL was cal cined at 360°C
for 2 hours in the formof rods, ie a tenperature well
bel ow t he tenperature of 450°C i ndi cated above, and the
coated support was finally calcined at 600°C for 1.5
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hours. As argued by the Respondent and not disputed by
the Appellant, the precursors used in exanple 1 were
not conpletely converted into oxi des under the
operating conditions of the first calcination. In these
ci rcunstances, the use of an "unfired material powder"
as indicated in the present claimcannot be consi dered
as a distinguishing feature over the disclosure in
exanple 1 of EHL.

Concerni ng the Respondent's argunent that the coating
method in a rotating pan as disclosed in EHL m ght fal
within the clainmed centrifugal flow coating nethod, the
Board observes the follow ng. Al though the materi al
travels in spiral rings under centrifugal action in a
rotating pan, the latter is usually not called a
“centrifugal flow coating device". In a rotating drum
or pan the material is subjected to a rolling notion.
In the conparative exanples of the patent in suit the
aggl oneration or coating nethod in a rotating drum or
pan i s not expressly nentioned; however, the skilled
person woul d understand that the conventional "rolling
particle-formng nmethod" referred to in the conparative
exanpl es (see exanples 1-5, XI-5 etc.) is in fact the
wel | - known nethod perforned in a rotating drum or pan.
For these reasons, the Board holds that the step of
formng particles "in a centrifugal flow coating
device" indicated in the claimcannot be considered to
enconpass the conventional aggloneration or coating
method in a rotating pan. Therefore, the clained
process i s novel over the disclosure of EHL.

Both parties agreed that of the docunents cited during
the opposition procedure, EHL was the cl osest prior
art, in particular exanple 1 thereof. The Board can
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follow this approach. The supported catal yst prepared
by the process disclosed in exanple 1 of EHl (see
poi nt 4 above) exhibits a very good performance in the
gas phase oxidation of propylene to acrol ein under the
operating conditions of reaction reported in exanple 1b
(see page 5, lines 40 to 42). According to the patent
in suit, catalyst pellets forned by the conventiona
form ng nethods such as the tablet-form ng nethod,
extrusion, pill-formng method or rolling particle-
form ng nethod show in nbst cases a poor

reproduci bility of the catal yst perfornmance.

Starting fromthis prior art, the technical problem
underlying the cl ained process can be seen in the

provi sion of a process for preparing catal ysts having a
very good performance in the oxidation of propyl ene,

| sobutyl ene or tertiary butanol to the corresponding
unsat ur at ed al dehyde and carboxylic acid, which process
makes it possible to produce the catalysts with good
reproduci bility.

It is proposed that this problem be solved by the
process as defined in the claimof the main request.
The exanples of the patent in suit show that form ng
the catalyst particles by the centrifugal flow coating
nmet hod makes it possible to obtain relatively snal

vari ations of the physical properties conpared to the
conventional rolling nethod and also | eads to catal ysts
having a high activity and selectivity. In view of
these exanples, the Board is satisfied that the problem
stated above has actually been solved by the clained
process, at |east when the inert carrier is not porous
or has a very |low porosity, or in the absence of inert
carrier. This was not disputed by the Respondent for
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t hese particular alternatives. The questi on whether or
not this problem has been solved in the case where the
inert carrier has a high porosity need not be deci ded
taking into account the outcone of the present decision
on the main request.

EH1 itself discloses coating a non-porous support or a
support having a porosity |lower than 5% for exanple
1% in a particle form ng device such as a rotating
drum or pan, wherein the powder of catalytic active
material is brought into contact with the support in
rolling notion. The support is preferably in the form
of spheres having a dianeter of 1-5 mm for exanple
1.5-2.5 mm (exanple 1) or 3mm (exanple 2), and the

t hi ckness of the coating is of 150 to 1500 um
preferably 300 to 1200 um Al though EHlL nentions only
the rotating drumand the rotating pan as coating
devices, they are cited as exanples and other coating
devices in which the support is subjected to a strong
notion are not excluded (see page 3, lines 36 to 65).

EH14 di scl oses a process for the manufacture of

granul ar catal ysts conprising coating a granular core
wWith a catalytic active substance in a centrifugal flow
coati ng device. The granular core, for exanple a

catal yst carrier, is charged into the said device and a
powder of catalytic substance having a particle size of
general ly about 50 nesh (0.297 nm or less is applied
onto the surface of the core granules while blow ng air
and spraying a binder. The resulting catalyst

particles, which have a dianeter of for exanple 5 mm
are dried and activated by thernmal treatnent. The
teaching of EHl14 is not restricted to the preparation
of catalysts suitable for a specific reaction or having
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a specific conmposition but is very broad and general.
Catal yst carriers and supported or unsupported

catal ysts of very different conpositions can be

manuf actured by the descri bed nethod. This nethod is
said to be particularly advantageous for the

manuf acture of catal ysts used for reactions perforned
at a high space velocity such as exhaust gas treatnent
or oxidation reactions, which require a m ni nmum
pressure | oss and a catalytic effectiveness factor
close to 1 (see claim Figures 1 to 4; page 2, 1st
par agr aph; pages 7 and 8; page 9, first and third

par agr aphs) .

EH14 further teaches that the use of the centrifuga

fl ow coating nmethod sol ves the problens encountered

Wi th the conventional granul ation nmethods which lead to
uneven effectiveness factors, poor activity and
selectivity due to uneven particle sizes, distorted
shape and poor nechanical strength of the catal yst thus
obt ai ned. According to EH14, the centrifugal flow
coati ng nethod al so overcones the drawbacks of the
known coating nmethods in which a catalytic active
substance is applied onto the surface of separately
shaped cores, in particular the coating nethod in a
rotating pan. Wth the latter nmethod it is difficult to
regul ate the |l ayer thickness so that an uneven

thi ckness is obtained. The resulting catalyst is,

i kewi se, not satisfying as regards the catalytic
activity, selectivity and nmechani cal strength.

| npregnation of a fluid on a carrier is said to | ack
reproducibility (see pages 2 and 3). On the contrary,
the thickness of the coating |ayer can be easily

regul ated with the centrifugal flow coating nethod and
there is no | oss of effectiveness factor or
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selectivity. This nethod |eads to catal ysts having a
uni formparticle size, an excellent nechanica
strength, and a coating layer with uniformthickness
(see pages 2 and 3; page 8, third paragraph).

In view of this teaching about the advantages of the
centrifugal flow coating nethod, in particular the
possibility of better controlling the coating thickness
than with a rotating pan, and considering that the

met hod of EH14 is reconmmended for the manufacture of
catal ysts used for gas phase oxidation reactions
carried out at a high space velocity and requiring a

m ni mum pressure | oss, the skilled person faced with
the problem stated above woul d have been encouraged to
try the said nethod for the production of oxidation
catal ysts having the conposition disclosed in EHL. He
woul d have expected that the better control of the

| ayer thickness would make it possible to achieve the
desi red good reproducibility as conpared to the
conventional formng nethods. If, as argued by the
Appel lant, it was not known before the priority date
that the specific surface area, the pore volune or the
pore size distribution have to lie within specific
ranges in order for the catalyst to have a very good
performance, then the fact that these physica
properties are not nentioned in EHL or EHl14 woul d not
have deterred the skilled person fromtrying the

prom sing centrifugal flow coating nethod for preparing
catal ysts of the conpositions disclosed in EHL.

The powder used for the coating step in exanple 1 of
EHL can be considered as an "unfired powder material"
within the neaning of the patent in suit (see point 4
above). At the oral proceedings, the Appellant
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confirmed that by using the catal ytic powder
conposition and the | ow porosity support of exanple 1
of EHL (or a non-porous support also disclosed in EH1)
and coating the support by the centrifugal flow coating
met hod of EH14 instead of the coating nethod in a
rotating pan, the skilled person would have obtai ned a
cat al yst which exhibits physical properties |ying
within the clainmed ranges after cal cination. No
addi ti onal nmeasures woul d be necessary to achieve the
said properties. In the absence of evidence to the
contrary, this is credible at |east in the cases where
the support has a |ow porosity or is non-porous.
However, the nere neasurenent of the specific surface
area, pore volune and pore size distribution of the
resulting catalysts is obvious to the skilled person.
As these paraneters represent three of the nost usua
paraneters in the field of catalysis and are further
known to have an influence on the catal yst performance,
the skilled person would have consi dered neasuring
them w thout exercising an inventive skill

It follows fromthe above that the claimaccording to
the main request does not neet the requirenents of

i nventive step set out in Article 52(1) and 56 EPC and
I's not allowable.

Auxi | iary request |

1064. D

The parties both considered that EH1 al so represented
the closest prior art with respect to the process as
claimed in this request. Starting fromEHL, the
techni cal problemunderlying the clainmed process is
al so to provide a process for manufacturing catal ysts
havi ng a very good performance in the oxidation of



6.1

1064. D

- 17 - T 0729/ 95

propyl ene, isobutylene or tertiary butanol to the
correspondi ng al dehyde and carboxylic acid, which
process makes it possible to produce the said catal ysts
Wi th good reproducibility.

It is credible in view of the exanples | to X of the
patent in suit that the catal ysts obtained by the

cl ai med process exhibit a very good performance at

| east for the oxidation of propylene to acrol ein and
acrylic acid and that they can be produced with good
reproducibility (see table 2 of the description).
Therefore, in the absence of evidence to the contrary,
the Board is satisfied that the said problem has
actually been solved by the clained process.

According to EH14 the centrifugal flow coating nethod
can al so be used for producing a catal yst sphere which
is exclusively nade of catalytic active substance, ie
an unsupported catalyst. In this case, the catalytic
active substance is used as the core on which the
coating is deposited (see page 9, third paragraph).
Therefore, in view of the teaching of EH14, the skilled
person was aware that the advantages of the centrifuga
fl ow coating nethod, in particular the uniformty of
the particle size or coating thickness, are al so
obtained with a core of a material other than an inert
carrier, for exanple a core of catalytic substance.

Furt hernore, although the catalyst of exanple 1 of EHl
contains an inert carrier, it was well-known before the
priority date that unsupported catal ysts can be used
for the catal ytic gas phase oxidati on of propylene into
acrolein and acrylic acid. As pointed out by the
Respondent, it was known that an unsupported catal yst

m ght lead to a sonewhat |ower selectivity conpared to
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a supported catal yst. However, in the Board s judgenent
this know edge woul d not have di scouraged the skilled
person faced with the problem stated above fromtrying
the centrifugal flow coating nethod for the nmanufacture
of an unsupported catalyst. Firstly, the skilled person
woul d, in view of the teaching of EH14, have expected
this coating nethod to produce catalysts with a good
reproducibility as a result of the nore uniform
particle size and coating thickness conpared to the
conventi onal nethods. Secondly, the problemto be
solved was to provide a process for producing a

catal yst having a very good perfornmance with good
reproduci bility. This objective does not inply that the
resulting catal ysts exhibit an inproved or a simlar
selectivity and the file contains no evidence that such
a probl em woul d have been sol ved. A catal yst having a
somewhat | ower selectivity can still exhibit a very
good performance for the catalytic reaction consi dered.
Furt hernore, EH14 suggests that the centrifugal flow
coating nethod |l eads to an inproved catal ytic activity
and selectivity in conparison with the conventiona
rolling granul ation used to produce spherica
unsupported catal ysts (see page 2, lines 17 to 23 in
conbi nation with page 3, lines 26 to 29). Therefore,
the skilled person woul d have expected that the | ower
selectivity resulting fromthe om ssion of the inert
carrier mght be partially conpensated by the

I nprovenent resulting fromthe better uniformty of
particle sizes. In these circunstances, the skilled
person woul d have tried the nethod of EH14 for
prepari ng unsupported catal ysts having the conposition
di scl osed in exanple 1 of EH14, using the catalytic
substance as cores instead of the inert carrier. As
confirmed by the Appellant, he would thereby have
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arrived at a product having physical characteristics
falling wwthin the ranges indicated in the clai mof
auxiliary request I. As already pointed out above, the
nmeasurenent of these properties does not in itself

i nvol ve an inventive step.

The Appellant's argunents that the skilled person woul d
not have used the nethod of EHl4 to produce unsupported
catal ysts since it involves coating a core or carrier
wWith a catal ytic substance contrary to the cl ai ned
process (see point VI above) cannot be accepted by the
Board for the follow ng reasons. First, the wording of
the claimdoes not exclude charging a core of catalytic
substance into the centrifugal flow coating device
before charging the unfired material powder since the
expression "characterized by" is not equivalent to
"consisting of". It is observed in this context that in
claim2 as granted the expression "characterized by"
was used to define a process in which an inert carrier
may be previously charged into the centrifugal flow
coating device as illustrated by a great nunber of
exanples. Secondly, it is expressly indicated in EH14
that the catal ytic substance is deposited onto the
surface of nuclei or cores, and these nuclei my have a
particle size as |ow as 500 um (see page 2, lines 1 to
4 and page 7, lines 20 to 21). In the clained process,

t he powder introduced into the centrifugal flow device
at the beginning of the form ng process al so
constitutes nuclei or cores for the powder which is
further charged into the said device wwthin a certain
period of time, and the claimdoes not contain any
limtation as to the particle size of the powder.
Further, according to page 4, lines 1 to 6, of the
patent in suit, EH14 "discloses the coating of
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particul ate cores with a catalyst or carrier by a
centrifugal flow coating device" and "the present

i nvention applies this nethod to the preparation of an
oxi de catal yst conprising Mo, Fe and Bi elenents as
essential conponents” (the nunber 17292/1977 should in
fact read 117292/ 1977 as correctly indicated on page 1
of the patent in suit).

It follows fromthe above that the process according to
the claimof auxiliary request | does not involve an
i nventive step

Auxiliary request ||

1064. D

The claimof this request differs fromthe cl ai m of
auxiliary request | in that it contains the additiona
proviso that the catalyst is not supported on "a core
consi sting of said catalyst”, the "said catal yst" being
the catal yst obtained after the firing step. In view of
the statenent on page 4, lines 17 to 20, of the patent
insuit, it is clear that this proviso in fact neans
that a core of the said catalyst (the fired catal yst)
Is not used for formng the catal yst particles.

The Appel l ant argued at the oral proceedings that this
proviso did not neet the requirenents of Article 123(2)
EPC, since it was not directly derivable fromthe
sentence on page 4, lines 17 to 20, of the patent in
suit that the "catalyst per se" was the fired catal yst.
The Board considers that the question of the
allowability of this anendnent can renai n open Since
even if it were assuned in favour of the Appellant that
the provisions of Article 123(2) EPC were conpli ed
with, then the claimwould still not be allowable
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because of |ack of inventive step, as set out bel ow

Al t hough the cl ai ned process excludes the use of a core
of inert carrier or fired catalyst for formng the
catal yst particles, it still enconpasses the use of the
"unfired material powder"” or "unfired oxide
conmposition” as nuclei or cores.

Starting fromEHL, the technical problemunderlying the
claimed process is the sane as that indicated above for
auxiliary request I. It is also credible that the said
probl em has actually been sol ved by the clained
process.

As al ready indicated above, EH14 discl oses the use of
"catalytic active substance" as the cores or nuclei to
produce a sphere made exclusively of the catalytic
active substance by the centrifugal flow coating nethod
(see page 9, third paragraph and page 2, lines 1 to 8).
The Appel l ant argued at the oral proceedings that the
teaching of EH14 was limted to the use of a fired
catal yti c substance as cores, since the expression
"catal ytic active substance” inplied that the catal ytic
subst ance was active and, thus, had been subjected to
the firing step. These argunents are not convincing for
the follow ng reasons. On page 2, lines 1 to 8, the
expression "catal yst active substance"” is enployed to
designate the starting powder which is deposited onto
the nuclei or cores. On page 4, line 7; page 5, line 22
and page 7, line 12, the terns "catal yst" or "catalyst
powder " designate the sane starting powder whereas in
the | ast paragraph of page 7, this powder is called
"the per se known catalyst”. On page 8, lines 7 to 10,
it is disclosed that the "catal yst" shaped in the
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centrifugal flow coating device is dried and activated
by thermal treatnent or the |i ke before use, or nay be
directly used after the form ng step. The next sentence
i ndi cates the precautions to be taken during the
thermal treatnment if such a treatnent is effected.
Therefore, it clearly derives fromthe whol e disclosure
in EH14 that the expression "catalyst active substance"
used on page 2 to designate the starting powder does
not necessarily nean a substance which has been
activated by heat treatnent since such an activation
can be effected after the coating step. In these

ci rcunstances, the skilled person reading the
expression "catalytic active substance"” on page 9 woul d
have no reasons to conclude that only a fired catalytic
substance can be used as nuclei, this expression or
simlar terns being also used in EH14 to designate a
non-acti vated catal yti c substance. The skilled person
woul d thus have inferred fromEH14 that either a fired
or an unfired catalytic substance can be used as

nucl ei. Furthernore, the reasons given above in

points 6.1 and 6.2 apply anal ogously to the clai m of
auxiliary request Il. Therefore, the process according
to the claimof this request |acks an inventive step
and this request nust also fail.

Auxiliary request |11

1064. D

The claimof this request differs fromthe claimof the
mai n request in that the phrase "conprising charging an
unfired material powder"” has been replaced by the
phrase "characterized by charging a powder of an
unfired oxide conposition not shaped or pre-stage

catal yst particle material conposition not converted to
oxi de". The substitution of the expression



- 23 - T 0729/ 95

"characterized by" for the word "conprising” in the

cl ai m does not exclude charging an inert carrier into
the centrifugal flow coating device before charging a
powder of an unfired oxide conposition for the reasons
al ready indicated above in point 6.2.

Furthernore, the claimof this request still contains
the alternative where a powder of an "unfired oxide
conmposition” is used for formng the particles. For the

reasons given above in point 4.1, the expression "an
unfired oxi de conposition” is to be construed as an
oxi de conposition which has been treated at a
tenperature | ower than 450°C. Thus, the powder of
catal ytic active material used in exanple 1 of EHI,
whi ch has been treated at 360°C for 2 hours, is
considered to be a powder of an "unfired oxide

conposi tion not shaped”.

It follows fromthe preceding considerations that the
reasons indicated above in points 5to 5.4 in
connection with the inventive step issue of the main
request apply anal ogously to the claimof auxiliary
request 111. Therefore, the process according to the
claimof this request does not neet the requirenents of
i nventive step set out in Article 52(1) and 56 EPC and
Is not allowable.

O der

For these reasons it i s decided that:

The appeal is dism ssed.

1064. D
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The Regi strar: The Chai r man:

S. Hue R Spangenber g
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