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Summary of Facts and Subm ssi ons

1837.D

Eur opean patent application No. 90 201 254.1 was
refused by a decision of the exam ning division posted
on 25 January 1996. The deci sion was based on anended
claiml filed on 8 Novenber 1995, and clainms 2 to 11 as
originally filed, as the main request, and on clains 1
to 9 submtted on 8 Decenber 1995 as the auxiliary
request .

The grounds for the refusal were |lack of novelty and

| ack of support by the description. The exam ning

di vision held that the subject-matter of claiml
according to the main request |acked novelty over the
di scl osure of either of D4 (US-A-4 124 537), D5
(EP-A-9 068), D6 (EP-A-0 199 509). The process of
claim1 according to the auxiliary request |acked
novelty with respect to D4 which clearly described the
use of the catalyst in a hydrotreating or

hydr odesul phuri sati on process. These processes were
hydr ogenati on processes according to the definition of
"hydrogenation” given in the Haw ey's Condensed

Chem cal Dictionary.

The exam ni ng division considered that the requirenents
of Article 84 EPC were not net since the clainms were
only partly supported by the description. As there was
a general consensus in the catalyst field that the
properties of a catal yst were unexpected, it could not
be recognised on the basis of only 2 or 3 exanpl es that
an effect automatically existed for all the

133 catal yst conpositions defined in claim1.

The appel | ant | odged an appeal against this decision.
Wth the statenent of grounds of appeal, he submtted
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addi ti onal experinments and requested that a patent be
granted on the basis of the auxiliary request filed on
8 Decenber 1995, which accordingly becane the main
request. In a conmunication pursuant to Article 11(2)
RPBA, the appellant was inforned of the provisional

opi nion of the board regarding allowability of the
anendnents, clarity, support by the description and
novelty. In reply thereto, the appellant filed five
sets of amended clains in replacenent of all the

previ ous requests. Additional test reports were
submtted on 26 June 2000. Oral proceedings took place
on 28 June 2000. At the oral proceedings the appellant
filed two sets of anended clains as a nmain request and
a first auxiliary request respectively. Claim1l and
claim8 of the main request read as foll ows:

"1. A process for hydrogenation and/ or dehydrogenation
of an organic conpound in the presence of one or nore
sul fur compounds, using a catal yst having inproved
resi stance agai nst deactivation by sul fur conpounds,
sai d catal yst conpri sing:

- a support material selected fromthe group of
al um ni um oxi de, silicon oxide, silicon oxide-
al um ni um oxi de, titanium dioxide, zirconium
oxi de, magnesi um oxi de, m xtures of two or nore of
t hese support materials and active carbon, said
support material having a particle size up to
200 pm

- at | east one hydrogenati on conponent selected from
the group of nickel, cobalt, copper, platinum
pal I adi um rhodi um rutheniumand m xtures of two
or nore of these netals, said hydrogenation
conponent being present in an anmount of nore than
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0.1 wm.%cal culated on the weight of the support
mat eri al and the hydrogenati on conponent in
reduced form and

- at | east one netal oxide containing conponent,
said netal oxide having been selected fromthe
group consi sting of oxides of silver, |anthanum
antinony, nickel, bismuth, cadmum |ead, tin,
vanadi um cal cium strontium barium cobalt,
copper, tungsten, zinc, nolybdenum nanganese,
iron and m xtures of two or nore of these oxides,

at | east part of the hydrogenation conponent being
present as separate particles on said support materi al
and at | east part of the netal oxide conponent being
present as separate particles on the said support
material, there being only very limted direct contact
of the hydrogenation conponent with the netal oxide
cont ai ni ng conponent, the particles of both the

hydr ogenati on conponent and the netal oxide conponent
bei ng honogeneously distributed in the catal yst, the
conposition of the catalyst per 0.01 mm? not differing
nore than 15% fromthe total conposition of the

catal yst and the hydrogenati on conmponent being
different fromthe netal oxide containing conponent,
sai d catal yst being obtainable by the separate
preparation of a support material with the

hydr ogenati on conponent applied to it and a support
material with the netal -oxide material applied to it,
foll owed by m xing the thus | oaded support material s,
or said catal yst being obtainable by applying the said
hydr ogenati on conponent or precursor therefor to the
support material, followed by drying, converting to a
catalytically active material, and applying the said
nmet al oxi de contai ning conponent to said hydrgenation



- 4 - T 0566/ 96

conponent containing support material, followed by
drying and conversion to a catalytically active
material."

"8. A catal yst for hydrogenation and/or dehydrogenation
havi ng i nproved resistance agai nst deactivation by

sul fur conpounds, suitable for use in the process of
any of the clainms 1-7, said catal yst conpri sing:

- a support material selected fromthe group of
al um ni um oxi de, silicon oxide, silicon oxide-
al um ni um oxi de, titanium dioxide, zirconium
oxi de, magnesi um oxi de, m xtures of two or nore of
t hese support materials and active carbon, said
support material having a particle size up to
200 pm

- at | east one hydrogenati on conponent selected from
t he group of nickel, cobalt, copper, platinum
pal I adi um rhodi um rutheniumand m xtures of two
or nore of these netals, said hydrogenation
conponent being present in an anmount of nore than
0.1 wm.%cal culated on the weight of the support
mat eri al and the hydrogenati on conponent in
reduced form and

- at | east one netal oxide containing conponent,
said netal oxide having been selected fromthe
group consi sting of oxides of silver, |anthanum
antinony, nickel, bismuth, cadmum |ead, tin,
vanadi um cal cium strontium barium cobalt,
copper, tungsten, zinc, nolybdenum nanganese,
iron and m xtures of two or nore of these oxides,

at | east part of the hydrogenation conponent being
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present as separate particles on said support materi al
and at | east part of the netal oxide conponent being
present as separate particles on the said support
material, the particles of both the hydrogenation
conponent and the netal oxide conponent being
honmogeneously distributed in the catal yst, the

conposi tion of the catalyst per 0.01 mm? not differing
nore than 15% fromthe total conposition of the

catal yst and the hydrogenati on conmponent being
different fromthe netal oxide containing conponent,
sai d catal yst being obtainable by the separate
preparation of a support material with the

hydr ogenati on conponent applied to it and a support
material with the netal -oxide material applied to it,
foll owed by m xing the thus | oaded support nmaterials."”

The appel lant put forward inter alia the follow ng
argument s:

The requirenment of support by the description was net
since a nunber of different materials had al ready been
shown to give the inventive effect. The general case

| aw on catalysts did not seemto be applicable to the
present case as the invention concerned the discovery
and reduction to practice of a nore general principle.
Furthernore the additional experinents in the test
report submtted on 26 June 2000 showed that the
present invention was operative for various types of
nmet al oxi de and hydrogenati on conponents and was
applicable to the whol e breadth of the clains.

The cl ai ned process and catal ysts were novel with
respect to D4. Using the conditions described in the
exanples of D4 resulted in a product wherein the two
conponents were intimately m xed as shown by the
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appellant's test reports submtted with the statenent
of grounds of appeal and on 26 June 2000. The process
of preparation used in these exanples led to a Co- M-
sul phi de active phase. Cobalt, nolybdenum and sul phi de
wer e honogeneously m xed on an atom c scale in each
particle. In exanple 2 of D4 the cobalt and nol ybdenum
conpounds were dissolved in the agueous nitric acid
solution during the mxing step. This exanpl e was

equi val ent to exanple 1 insofar as both compounds were
in solution. The separate addition of the conponents as
defined in claim1 with fixation of the hydrogenation
conponent therebetween was totally different fromthe
si mul t aneous i npregnation disclosed in D4 and resulted
in the hydrogenati on conponent and the netal oxide
conponent being present as separate particles on the
support instead of form ng a single Co-M-sul phide
phase.

The appel | ant requested that the decision under appeal
be set aside and that the case be remtted to the

exam ning division for further prosecution on the basis
of the main request and first auxiliary request
submtted at the oral proceedi ngs before the board.

Reasons for the Decision

1

The appeal is adm ssible.

Mai n request

1837.D

The anmended clainms 1 to 8 of the main request neet the
requi renents of Article 123(2)EPC. Clains 1 and 8 are
based on a conbination of the features stated in
claims 1, 3, 4, 6, 9 and 11 as originally filed with
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features disclosed in the original description. The
upper limt of 200 umfor the particle size of the
support material and the amount of hydrogenation
conponent are indicated on page 8, lines 16 to 18, and
page 7, lines 26 to 29, respectively. The honbgeneous
di stribution of the conponents expressed in terns of

t he conposition per 0.01 nmm? i s disclosed on page 2,
lines 18 to 26. The feature concerning the limted
direct contact of the different conponents is based on
page 3, lines 17 to 26. The preparation nethod
incorporated into both clains 1 and 8 is described in
t he passages on page 8, lines 22 to 25, and page 9,
line 12 to page 10, line 3, of the original
description. The second nethod of preparation
introduced into claiml is directly and unanbi guously
derivable frompage 9, lines 12 to 22, of the
description. Dependent clains 2 to 7 are based on
original clainms 3, 4, 5, 7, 8, 10 and 11

Concerning the | ack of support by the description
objected to by the exam ning division, additional

evi dence was submtted by the appellant in the test
report of 26 June 2000. In the application as filed the
conbi nation of Ni (as the hydrogenation conmponent) with
iron oxide (as the netal oxide conponent) is
exenplified. It is also shown that this conbination

| eads to an inproved resistance agai nst deactivation by
sul phur conpounds in particular with respect to a

catal yst containing the hydrogenati on conponent (ie

ni ckel ) but no netal oxide conponent. In the test
report filed with the appellant's letter of 22 June
1995, it was further proved that an inprovenent is also
achieved with the conmbination of Pt with MbGO,. In the
test report of 26 June 2000, the follow ng conbinations
of hydrogenati on and netal oxide conmponents were
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tested: Pd/Pt/Ni + MO/ Fe,O;; Pd/Pt/N + MO,; Pd/Pt/Ni
+ V,Q;; Pd/Pt/Ni + ZnO. These conbi nati ons were shown to
exhibit a better resistance to deactivation by a

sul phur conpound (2, 5-di nmet hyl -t hi ophene) than a

catal yst containing the hydrogenati on conponent (ie N
or Pd/Pt/N) but no netal oxide conponent. Thus, the

i nproved resistance agai nst deactivation indicated in
claiml1 and in the general part of the description has
been proved to be achieved with six conbinations which
differ considerably fromeach other since they contain
netals of five different groups (11B, VB, VIB, VIIB and
VI11) as the netal oxide conmponent, and three different
hydr ogenati on conponents. These conbi nations, although
very different fromeach other, all exhibit an inproved
resi stance agai nst deactivation by sul phur conpounds
with respect to a catal yst not containing the netal

oxi de conponent. In these circunstances, the board
consi ders that the objection of unreasonable
generalisation raised by the exam ning division on the
basis that the properties of a catal yst are unexpect ed,
cannot be maintained. Therefore, the requirenment of
support by the description set out in Article 84 EPC is
fulfilled. This, of course, does not nmean that an

i nprovenent of resistance agai nst deactivation was
shown to be achieved with respect to the catal ysts of
the closest prior art; however, this question has to be
exam ned in connection with the requirenent of
inventive step and not with the issue of support by the
descri ption.

D4 discloses an inproved catal ytic conposite for use in
hydrotreati ng or hydrodesul phurisation processes (see
col. 4, lines 12 to 29). Hydrotreating is, by
definition, a catalytic process for sul phur, nitrogen,
and heavy netal renoval and hydrogenation of unsatured
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hydr ocarbons i n petrol eum f eedst ocks. Such a process
falls within the scope of the process defined in
claim1l1, especially when considering the statenent on
page 10 of the description that "the process according
to the invention conprises in its nost general sense
reactions in which hydrogenation and/ or dehydrogenati on
occurs". Exanples | and Il of D4 disclose a supported
catal yst conprising an alumna support with a particle
size lying within the clainmed range, cobalt as the

hydr ogenati on conponent, and nol ybdenum oxi de as the
net al - oxi de contai ni ng conponent. The cal ci ned cat al yst
was contacted with an atnosphere containing a vacuum
gas oil and hydrogen at a tenperature of 385°C for
several hours (see col. 5, lines 11 to 24). The ampunts
of cobalt stated in exanples | and Il of D4 also fal
within the range indicated in claiml.

The appel |l ant argued that the preparation nmethod used
in exanple | of D4 resulted in a single Co-M-sul phide
phase with cobalt and nol ybdenum at ons bei ng
honmogeneously m xed on an atomi c scale in each
particle, contrary to the nmethods defined in claiml.
The appel | ant expl ai ned that the sinultaneous

i npregnation of the nmetal oxide and hydrogenation
conponents on the support material did not in fact |ead
to both these conmponents being present as separate
particles on the support, contrary to the statenment on
page 9 of the present application, which should be
del et ed.

In the appellant's test report of 26 June 2000, the

catal yst of exanple |I of D4 was reproduced using the
operating conditions indicated in this exanple,

foll owed by a reduction in hydrogen at 400°C for two
hours. The cal ci ned sanpl es and the reduced sanpl es
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were anal ysed by transm ssion el ectron mcroscopy with
EDAX as indicated in the report. Fromthe anal yses, it
coul d be determ ned that whenever a netal was present,
both Co and Mo were present. This applied to both the
cal cined and the reduced catalysts. It was concl uded
that cobalt and nol ybdenum were m xed on an atomc

| evel and that the preparation nethod used in exanple 1
resulted in a honogeneous distribution of cobalt and
nol ybdenum and not in the production of separate
particles of nolybdenum oxi de and cobalt. In view of
this test report, the board can accept the appellant's
argunents that the preparation nmethod followed in
exanple | of D4, in particular the sinultaneous

i npregnation of the cobalt and nol ybdenum conpounds and
the cal cination conditions, do not lead to a catal yst
in which at |east part of the hydrogenation conmponent
and at |east part of the netal oxide conponent are
present as separate particles on the support, contrary
to the nmethods of preparation defined in claiml.

As regards the catalyst according to exanple Il of D4,

t he appel l ant did not reproduce this exanple. He argued
that the operating conditions used in this exanple
woul d al so lead to both the cobalt and the nol ybdenum
oxi de not being present in the formof separate
particles on the support. According to the appellant,

t he cobalt and nol ybdenum conpounds woul d be di ssol ved
in the 5% aqueous nitric acid solution during the
intensive mxing carried out in exanple Il so that this
exanpl e was conparable to the situation in exanple
where both conmpounds were in solution during the m xing
step. In the absence of evidence to the contrary, the
board sees no reason not to accept these arguments. In
t hese circunstances and in view of the fact that the

si mul t aneous application of the conponents and the
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calcination conditions used in exanple | result in the
nol ybdenum oxi de and the cobalt not being present as
separate particles on the support, the board considers,
in the absence of evidence to the contrary, that a
conparable result would be obtained in exanple Il of
4.

It follows fromthe above that the catal ysts as defined
inclaiml of the main request differ fromthe

catal ysts of exanples | and Il of D4 by the netal oxide
cont ai ni ng conponent as well as the hydrogenation
conponent being present as separate particles on the
support, with very limted direct contact of the

hydr ogenati on conponent with the netal oxide conponent.
Therefore the process according to claim1l of the main
request is new over the disclosure of D4.

The precedi ng consi derations and concl usi ons apply

i kewise to the catalysts as defined in claim8 of the
mai n request. Although it is not explicitly stated in
claim8 that there is only limted direct contact of

t he hydrogenation conponent with the netal oxide
cont ai ni ng conponent, this feature derives inplicitly
fromthe nmethod of preparation stated in this claim
Therefore, claim8 neets the requirenment of novelty

Wi th respect to D4.

D5 concerns catal ysts for the production of natural gas
by the nethanisation of CO Caiml differs fromthe
subject-matter of D5 at |east by the different

catal ytic reaction. The catal yst according to claim38
is also newwith respect to the catal yst prepared by

t he nethod disclosed in exanple 3 of D5. The separate
preparation of i) a support material with the

hydr ogenati on conponent applied to it and ii) a support
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material with the netal oxide applied to it, foll owed
by m xing the thus | oaded supports obviously |leads to a
catal yst which differs structurally fromthe catal yst
prepared as indicated in exanple 3 of D4. Therefore,
clainms 1 and 8 also fulfil the requirenent of novelty
Wi th respect to Db5.

D6 di scl oses high tenperature catal yst conpositions for
i nternal conbustion engine, ie for oxidation of carbon
nonoxi de and unburned hydrocarbons in an exhaust stream
(see page 17, claim1). The process according to
claiml of the main request is novel over this

di sclosure at least in that it concerns a different
catal ytic reaction. Regarding the catalyst of claimS8,
there is no doubt that the method of preparation as
defined in this claimleads to a catalyst which is
structurally different fromthe catal ysts containing Pd
supported on Ba, La-Ba, or La-RE-Ba stabilised alumna
prepared by the nethods disclosed in exanples I, I1,

1l and IV of D6. Therefore, the catal ysts according to
claim8 are new with respect to those of D&6.

The board has al so checked that the disclosure of the
remai ni ng docunents cited in the search report and
during the exam ning procedure does not destroy the
novelty of the process and catal ysts according to
clainms 1 and 8 of the main request. Therefore, these
clainms nmeet the requirenent of novelty set out in
Articles 52(1) and 54 EPC.

The issue of inventive step was not considered at al
in the communications fromthe exam ning division, nor
was it discussed at the oral proceedings before it.
Furthernore, the appellant has indicated at the oral
proceedi ngs before the board that the catal ysts of D4
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were |l ess resistant to deactivation than catal ysts
contai ning a hydrogenati on conponent but no netal oxide
conponent and, thus, |less resistant to deactivation
than the clainmed catal ysts. The appel |l ant has proposed
to file evidence showing this inprovenent, if

necessary. In these circunstances, the board, in the
exercise of its discretionary power pursuant to

Article 111(1) EPC, finds it appropriate to remt the
case to the exam ning division for further prosecution.

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 exam ning division for

further prosecution.

The Regi strar: The Chai r man:

S. Hue R Spangenberg
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