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Summary of Facts and Subm ssi ons

2938.D

The Appellant (proprietor of the patent) |odged an
appeal agai nst the decision of the Opposition D vision
by which the European patent No. 281 208 was revoked in
response to an opposition which had been fil ed agai nst
the patent as a whole on the grounds that the clained
subj ect-matter was not patentable under Article 54 or
Article 56 EPC.

The deci sion was based on five requests filed at the
oral proceedings before the Qpposition Division, i.e. a
mai n request and four auxiliary requests, said requests
theref ore superseding the clains as granted.

The Qpposition Division held in particular that the
feature "that at |east part of the amount of netal (s)
(X) have been incorporated into the (first stage)

catal yst by neans of ion exchange"” contained in each of
the clains 1 of the five requests, was not supported by
the application as filed (Article 123(2) EPC).

I n addition, the Opposition Division considered that
this feature extended the protection conferred by the
patent as granted (Article 123(3) EPC).

At the oral proceedings held on 22 Septenber 1999
before the Board, the Appellant abandoned the five
requests on which the contested decision was based; he
requested that the decision under appeal be set aside
and,

- as a main request, that the patent be naintai ned
in the formas granted and,
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- as an auxiliary request, that the patent be
mai ntai ned in an anended form on the basis of the
claims 1 to 9 submtted at the oral proceedings.

The Respondent (Qpponent) requested that the Appeal be
di sm ssed.

Caiml of the main and auxiliary request read as
fol | ows:

(i) daim1l of the main request:

"Process for two-stage catal ytic conversion of an

ol efins-containing feed wherein the feed is contacted
in a first stage under substantially non-oligonerizing
condi tions conprising a tenperature from 20 to 150°C,
with a catal yst conprising at |east one netal (X)

sel ected fromthe group consisting of netals from

G oups la, 1lb, 2a, 2b, 4b, 5b, 6b and 8 of the Periodic
Tabl e of the Elenents and effluent fromthe first stage
Is contacted in the second stage under olefin

ol i gonerization conditions at a tenperature which is at
| east 50°C above the operating tenperature of the first
stage with a catal yst conprising at |east one netal (2
selected fromthe group consisting of netals from

G oups 1lb, 2a, 2b, 4b, 5b, 6b and 8 on a nordenite-type
of crystalline trivalent netal (Q silicate".

(ii) daiml of the auxiliary request:

"Process for two-stage catal ytic conversion of an

ol efi ns-containing feed wherein the feed is contacted
in a first stage under substantially non-oligonerizing
conditions conprising a tenperature from20 to 150°C
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with a catal yst conprising at |east one netal (X)

sel ected fromthe group consisting of netals from

G oups la, 1lb, 2a, 2b, 4b, 5b, 6b and 8 of the Periodic
Tabl e of the Elenents on a nodernite-type carrier and
effluent fromthe first stage is contacted in the
second stage under olefin oligonerization conditions at
a tenperature which is at |east 50°C above the
operating tenperature of the first stage with a

catal yst conprising at |east one netal (Z) selected
fromthe group consisting of netals from G oups 1b, 2a,
2b, 4b, 5b, 6b and 8 on a nordenite-type of crystalline
trivalent netal (Q silicate".

In the appeal proceedi ngs, the Respondent only

mai nt ai ned his opposition on the ground of |ack of

i nventive step and supported his subm ssions on the
basi s of the docunents:

Dl: US-A-2 828 347
D3: G Wendt et al.: "D nerization of n-butenes on
ni ckel nordenite catal ysts", React. kinet. Catal.
Lett., vol. 31, No. 2 (1986) pages 383-388
In addition to those docunents, three other docunents
whi ch had been cited by the Respondent in the course of
t he opposition proceedings were al so considered in the
appeal proceedings:
D2: GB-A-1 135 938

D4: EP-B-90 569

D5: Ashim K. Ghosh et al.: "A Fourier-Transform
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I nfrared Spectral Study of Propene Reactions on
Acidic zeolites", Journal. of Catalysis 100,
(1986) pages 185-195

Furthernore, in support of the inventive step of the
patent in suit, the Appellant cited in the appea
proceedi ngs six other docunents:

D6: US-A-2 381 198

Dr7: US 2 581 228

D8: Kirk and O hner, vol. 4, Pages 358-360, 3rd
edition (1978)

D9: Kirk and G hner, vol. 4, Pages 716-719, 4rd
edition (1992)

D10: Kirk and G hner, vol. 10 Pages 196-197 (1953)

D11: Catalysis by Metals, G C. Bond, page 285 (1962)

In the course of the witten proceedings and during the
oral proceedings, the Appellant argued essentially that
for both the main and auxiliary request the technica
problemto be solved is the provision of a process for
the catalytic conversion of olefin to diners and
oligoners in which olefinic inpure feeds such as those
avai l able fromrefineries can be used w thout adversely
affecting catal yst stability.

The Appel lant submitted that docunent D1 di sclosed a
process for polynerizing olefin which conprises
contacting a polynerisable olefin feed under
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pol ynmeri zing conditions, at a tenperature preferably in
the range from25°C to 150°C, with a catal yst

conpri sing nickel chloride or nickel brom de supported
on an anor phous silica-alumna carrier. He further
argued that the first step set out in the exanple,

consi sting of passing the olefin-containing feed stream
over a copper-on-pum ce catalyst in order to renove
acetyl ene, butadi ene and sul phur conpounds, before it
was contacted at a tenperature of 71.1°C (160°F) with a
ni ckel chloride catalyst, is an hydrogenation step

whi ch takes place at 150-200°C.

In support of this assertion, the Appellant cited the
docunents D6, D7, D8, D9, D10 and Dl11. He argued
essentially that docunents D6 and D7, cited as
references in D1, suggested passing the feed stream

t hrough a bed of hydrogenation catal yst, e.g. nickel on
ki esel guhr or silica gel at elevated tenperature
(200°C) (see page 2, right hand colum, lines 29 to 30
of D6 and colum 9, lines 6 to 7 of D7). Docunents D8
and D9 di scl osed the renoval of dienes inpurities from
ol efin-containing feed by selective catal ytic

hydr ogenati on. Docunent D10 showed that the yields of

| i ght gases from various cracking processes contain

al ways a few anounts of hydrogen and docunent D11
showed that copper-on-pumce is one of the catal ysts
used in the hydrogenation of acetylene, indicating a
tenperature range of 150°C to 195°C.

He further submtted that the subm ssion of the
Respondent according to which the first step of D1
woul d be carried out at roomtenperature was pure
specul ati on and that the Respondent had adduced no
evi dence for his allegation.
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According to the Appellant, an alternative way for
interpreting the exanple in docunent D1 woul d be that
the tenperature of the first stage is the sane as the
second stage i.e. 71.1°C

Regar di ng docunent D3 which relates to the dinerization
of n-butenes on nickel nordenite catalysts, the
Appel l ant admtted that this docunent disclosed the
second stage of claim1 of the patent in suit, with the
reservation that the olefinic feedstock of D3 did not
contai n any dienes and therefore could not suggest to
the person skilled in the art as to how the technica
probl em addressed in the patent in suit mght be

sol ved.

Regardi ng the docunents D2, D4 and D5, The Appell ant
considered that they did not relate to the sane kind of
catal ysts and did not address the technical problem
menti oned above.

The Appellant further pointed out that an inportant
feature of the present process is the tenperature

di fference between the first and second stages - the
first stage being carried out at a tenperature from 20
to 150°C and the second stage being carried out at a
tenperature higher (at |east 50°C higher) than the
first stage.

In conclusion, the Appellant submtted that D1 and D3
woul d not have led the person skilled in the art to
devel op a process as clained in the patent in suit, nor
was there any reason to believe that such a process
woul d be advant ageous, resulting in good rates of

ol efin conversion over extended periods of tine. In
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support of that, he relied upon experinments 1 to 5 (2
and 4 being conparative exanples) set out in the
descri ption.

In support of the inventive step of the auxiliary
request, the Appellant submtted essentially the sane
argunents.

Regardi ng the main request, the Respondent mmintained
that the subject-matter of the present clains did not
i nvol ve an inventive step in view of docunents D1 and
D3 taken in conbi nation.

In particular, he disputed that the first step of the
Exanple 1 of D1 (passing the feed gas over copper-on-
pum ce catal yst) was carried out at high tenperature.
In his view, the said step was carried out at room
tenperature for the foll ow ng reasons:

(a) the fact that no tenperature is nentioned for this
step neans sinply that the reaction is carried out
at room t enperat ure,

(b) The said reaction cannot be made under
hydr ogenati on conditi ons because no hydrogen is
necessarily present in the gas conposition (D1
nmenti ons carbon nonoxi de but not hydrogen). In
t hat context, docunents D6 and D7 are not rel evant
as they relate to the renoval of sul phur conpounds
and not ol efinic conpounds, by hydrogenation
catal ysts.

(c) It is not credible that the renoval of acetyl ene,
di enes and sul phur conpounds on copper-on-pum ce
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be made at 150°C-200°C as this step does not |ead
to the oligonerization of ethylene or propyl ene.
In this connection, the Respondent pointed out

t hat copper was nentioned in the two stages of the
claimed subject matter. In the second stage of the
clai med subject matter, at the tenperature (150°C
to 330°C) recommended by the patent in suit (page
3, line 11), the oligonerization occurs.

Therefore, the renoval of dienes can only be nade
at a |lower tenperature. The sanme concl usion
applies to the first step of Exanple 1 of D1.

Regardi ng i nventive step, The Respondent consi dered
that Exanple 1 of D1 addressed the sane technica
probl em as that of the patent in suit i.e.

ol i goneri zi ng ethyl ene and propyl ene while renoving, in
a first step, the catal yst poisons such as dienes.
Furthernore, it would have been obvious for one skilled
in the art to use the nordenite catal yst according to
D3 in the process of Exanple 1 of DI and as a result
devel op a process as now cl ai ned.

The Respondent no | onger contested the inventive step
of the patent in suit on the basis of docunents D2, D4
and D5.

In support of the lack of inventive step of the
auxiliary request, the Appellant submtted essentially

t he sane argunents.

At the end of the oral proceedings the decision of the

Board was given orally.
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Reasons for the Deci sion

1

The appeal is adm ssible.

| dentity of the Respondent/ Opponent

The opposition was filed by Hils AG Marl, Germany. The
Respondent infornmed the Board on 10 August 1999 t hat
Hil s AG had nmerged with Degussa AG formng the new firm
Degussa-Hils AG A notarized certificate was provi ded.
The Board concl udes, according to the decision G 4/88
(QJ EPO 1989, 480), that the opposition should be
treated as transferred to Degussa-Hils AG Therefore,
the Board considers that this firmis entitled to take
over the Hils AGs rights in the present proceedings.

Mai n request

2938.D

After exam nation of the cited prior art docunments, the
Board has reached the conclusion that the subject-
matter as defined in the clains as granted is novel.
Since novelty was no | onger disputed, it is not
necessary to give reasons for this finding.

The remaining issue to be dealt with is whether the
subject-matter of the clains as granted invol ves an

i nventive step

The Board considers, in agreenment with the parties,
that the closest state of the art with respect to the
two-stage catal ytic conversion of an ol efin-containing
feed according to present claiml is the disclosure of
docunent D1. | ndeed, according to nunerous deci sions
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(see in particular T 686/91, point 4 of the reasons;

T 298/93, point 2.2.2 of the reasons; both not
published in QJ EPO), the "closest prior art" is a
prior art docunent disclosing subject-matter aimng at
t he sanme objective as the clained invention and havi ng
the nost relevant technical features in comon.

Docunent D1, in particular its exanple, is the sole

di sclosure related to a two-stage catal ytic process for
pol yneri zation of olefins stemm ng froma cracked gas,
wherein the first stage consists in renoving the

poi sons such as but adi ene, acetylene or sul phur
compounds on copper-on-punice and the second stage in
pol ynerizing the olefins on a nickel chloride or oxide
catal yst supported on a silica-alumna carrier at 160°F
(71.1°C) as set out columm 3, lines 25 to 54.

4.2 An inportant question to be answered with regard to the
di scl osure of docunent D1 is, in the Board' s view, that
of the tenperature at which the renoval of dienes,
acetyl ene and sul phur compounds is carried out.

The parties have made contradictory assertions
regardi ng the tenperature at which the feed gas is
passed over copper-on-punice catalyst in the exanple of
D1. None of them have submtted cl ear evidence which
woul d have enabl ed the Board to base its decision on
absol ute convi cti on.

On the one hand, it is a general principle that the
patent proprietor (Appellant) is given the benefit of
the doubt in case of contrary assertions regarding
facts. The burden of proof that the feed gas is passed
over the copper-on-pumce at roomtenperature lay with

2938.D Y A
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t he Respondent. However, the Respondent has submtted
no relevant information to support his assertion.
Therefore, the objection is dismssed (T 219/83, QJ EPO
1986, 211, in particular point 12 of the reasons).

On the other hand, the Appellant has submtted two
alternative ways regarding the tenperature at which the
feed gas is passed over copper-on-pum ce: either at
hydr ogenati on tenperature (150 to 200°C) or at 71.1°C
(160°F), which is the tenperature at which the

pol ymeri zati on occurs.

As a general principle, the Boards decide the issues
before them on the basis adduced by the parties in
appl yi ng a bal ance of probabilities (T 270/90, QI EPO
1993, in particular point 2.1 of the reasons). In the
present case, it is to be deci ded whether the
tenperature of 150 to 200°C is nore likely to be true
than the 71.1°C tenperature, or the opposite.

In support of the tenperature of 150 to 200°C, the
Appel l ant cites the docunents D6 to D11. However none
of them nentions the hydrogenation of dienes by copper
(only D11 relates to hydrogenation of acetylene). The
Board notes furthernore that copper is one of the
netal s (supported on crystalline nodernite) used for
the second step of the patent in suit. The tenperature
of dinerization is between 150°C and 330°C (see page 3,
line 11 of the patent in suit). By contrast, the
tenperature of the first step in D1 is such that no

di meri zation occurs. Although it is likely that the
crystalline nodernite support is involved to sone
degree in the catalytic reaction and that it cannot be
directly conpared to an anorphous support such as
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pumce, it still remains that the Appellant has

subm tted nothing rel evant showi ng that, although

pol ymeri sati on using copper on crystalline nodernite
occurs between 150°C and 300°C, this does not happen
when copper is used al one or on another support, nor
has the Appellant shown that in the presence of copper-
on- pum ce at 150-200°C no dinmerization occurs.

Mor eover, on page 2, lines 51 to 56, the patent in suit
mentions that the first stage (conprising the use of
copper, be it alone or supported), nust preferably be
carried out between 30°C and 100°C to limt the

ol i gonerization. It does not seemcredible that for the
sanme reaction the tenperature, in the patent in suit,
must be limted to 30-100°C to avoid any

ol i gonerization, while it may be of 150-200°C in D1.

On the contrary, the tenperature of 71.1°Cis the nore
likely one to have been used in both steps of the
exanpl e of D1.

Therefore, in accordance with one of the
interpretations offered by the Appellant, the Board is
satisfied that the tenperature at which in D1 the feed
gas i s passed over the copper-on-pumce catalyst is
71.1°C.

In the next step, the technical problemwhich the
i nvention addresses in the |ight of the closest prior
art is to be determ ned.

In view of the closest prior art, i.e. docunent D1, the
techni cal problemunderlying the patent in suit
consists in providing a further process for two-stage

catal ytic conversion of an ol efins-containing feed
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wi thout affecting catalytic stability. In that context,
the conparative tests 2 and 4 nentioned in the Table of
the patent in suit can be of no use as they do not
relate to a process such as disclosed in DL (T 181/82,
Q) EPO 1984, 401, in particular point 5 of the
reasons).

This problemis solved by the process according to
claim1 (see point V(i) above) of the patent as
gr ant ed.

The further step which consists in determ ni ng whet her
the problemis solved for all the solutions falling

Wi thin the scope of the clainmed subject-matter need not
be exam ned in view of the considerations nmade in

point 4.5 bel ow.

It remains to be decided whether or not the proposed
solution to the problemunderlying the patent in suit
is obvious in view of the cited prior art.

Docunent D1, i.e. the closest prior art (see point 4.1
above), teaches as a general description a process for
pol yneri zi ng ol efins which conprises contacting a

pol ynmeri sable ol efin feed under polynerising conditions
with a nickel chloride-silica-alumna "at tenperatures
which vary within a rather w de range but generally are
not much | ower than 0°C nor appreci ably above about
225°C. It is preferred to operate within the range of
about 25°C to 150°C. Tenperatures in the nei ghbourhood
of 100°C seemto be superior since at such |evel

pol ynerisation is accel erated w thout undue side
reactions."” (see colum 2, line 70 to colum 3,

line 5). The specific exanple describes a two-stages
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catal ytic process for conversion of olefins in which it
has been established that both steps are carried out at
71.1°C (see point 4.2 above). The first stage is nmade
on a copper-on-pum ce catalyst to renove acetyl ene,

but adi ene and sul phur conpounds and the second

(pol ynerisation) stage is made on nickel chloride-
silica-alum na catal yst or nickel oxide silica-alum na
catal yst as a conparative experinent. However, it is
within the anbit of the person skilled in the art, in
view of the general description, to vary the
tenperature of polynerisation between 0°C and 225°C or
at | east between 25°C and 150°C.

Nevert hel ess, in docunment D1, the nickel halide-silica-
al um na catal yst (or the nickel oxide-silica-alumna
catal yst, see conparative test) used in the

pol ynmeri sation stage is structurally anorphous because
D1 (see colum 1, lines 25 to 29) refers directly to D6
(US 2 381 198) and D7 (US 2 581 228) which disclose
silica gel containing mnor anounts of alumna (see, in
particular, colum 2, lines 34 to 41 of D7, colum 2,
lines 18 to 22 of D6 and colum 2, lines 37 to 44 of
D1), while, in the patent in suit, the catalyst used in
the polynerisation stage is, anbngst others, a nicke
nodernite-type of crystalline trivalent netal (Q
silicate.

However, when trying to solve the above stated
technical problem it would have been obvious for the
man skilled in the art to replace, in the exanple of
D1, the nickel oxide or nickel chloride supported on
silica-alum na catalyst by a nickel nodernite catalyst
such as disclosed in D3 and carry out the

pol yneri zation of the purified olefinic feed at 100°C
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(373°K) because the |atter teaches those specific (and
sole) conditions for the dinerisation of pure butene
(wi thout dienes or acetylene). Although the Board
admts that this does not |ead conpletely to the

cl ai med subject nmatter, because the difference of

t enperature between both stages woul d be only about
30°C or so, instead of the clainmed difference of at

| east 50°C between the two stages, there is no reason
to believe that the selection of the tenperature range
was a purposive selection and not an arbitrary
selection. Prima facie, in the Board's view, it would
have been within the anbit of the person skilled in the
art to optim ze the tenperature of the second stage as
a matter of routine. Additionally, the Board notes that
docunment D4 teaches that nordenite-type catal ysts can
be used between 20°C and 180°C (see colum 5, |lines 48
to 60), confirmng that, as for the polynerisation
catal ysts of D1, the tenperature of polynerisation with
nordenite-type catalysts may also vary in a w de range.

The Appellant has submitted in the course of the
proceedings that "it was an inportant feature of the
process of the present invention that the first stage

(in which diene renpval is effected) is carried out at
a tenperature in the range from20°C to 150°C and the

second stage (in which olefin oligonerization occurs)

is carried out at a tenperature which is at | east 50°C

above the operating tenperature of the first stage"
(enphasi s added by the Appellant), (see page 5,
paragraph (ii) of the statenent of grounds of appeal).

However, nothing relevant was submtted to substantiate
that the stated difference in tenperature between the
two stages is an essential feature. Although it is
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pl ausible that this is the case when both catal ysts
conprise a nodernite-type carrier (see auxiliary
request), the Board is not convinced that this feature
is critical for any carrier which mght be used in the
first stage. In other ternms, in the present situation,
the conditions of tenperature are arbitrary and
therefore irrelevant for the assessnent of inventive
st ep.

The Board concludes that the man skilled in the art
woul d have been |l ed by the teaching of D1 taken in
conbination wth that of D3 to achieve a two-stage
catal ytic process involving, in a first stage, the
renoval of undesirabl e conpounds such as dienes by a
sui tabl e catalyst and, in a second stage, involving the
pol yneri sation of the olefin-containing feed by a

ni ckel on nodernite-type carrier, the choice of the
tenperature being either neaningless or at best a
question of sinple optimzation that the skilled person
woul d have easily determ ned.

For this reason, claim1l of the nmain request does not
i nvol ve an inventive step in the sense of Article 56
EPC.

Auxi liary request

The present auxiliary request differs fromthe main one
in that claim1l was anended to specify that the netal
(X) is supported "on a nodernite-type carrier" (see
point V(ii) above).

In the Board's judgnment, this anendnent neither
contravenes Article 123(2) EPC (see page 3, lines 22 to
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31; page 6, lines 18 to 24 of the application as
filed), nor Article 123(3) EPC as the protection
conferred is not extended thereby. This anmendnent was
not objected to by the Respondent either.

As for the nmain request, the Board considers that Dl is
the closest prior art and that the technical problem
underlying the patent in suit consists in providing a
further process for two-stage catal ytic conversion of
an ol efins-containing feed without affecting catal ytic
stability.

The Board is satisfied, in viewof tests 1, 3 and 5
contained in the patent in suit, that the difference of
tenperature of 50°C between the first and the second
stage is an essential one for all the solutions
enconpassed by claim1. This finding has not been
chal | enged by the Appellant. Therefore, the Board
accepts that the process as defined in claim1l sol ves

t he above stated technical problem

It remains to be decided whether or not the proposed
solution to the problemunderlying the patent in suit
in the formof the auxiliary request is obvious in view
of the cited state of the art.

Docunent D1, i.e. the closest prior art (see point 4.1
above), teaches a two-stage catalytic process for
conversion of olefins. In Exanple 1, for which it has
been established that both steps are carried out at
71.1°C (see point 4.2 above), the first stage is nmade
on a copper-on-pum ce catalyst to renove acetyl ene,

but adi ene and sul phur conpounds and the second

(pol ynerisation) stage is made on nickel chloride-
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silica-alum na catal yst whereby for this step a w de
tenperature range between 0°C and 225°C (colum 2,
lines 70 to colum 3, line 1) may be envi saged.

When questioned by the Board at the oral proceedings,
the parties did not contest that pumce is a naturally
occurring foamglass and that glass is an inorganic
product of fusion that has cooled to a rigid condition
wi thout crystallizing. Therefore pumce is structurally
anor phous, while the nodernite-type carrier is
crystalline.

Furthernore, in docunent D1, the nickel chloride-
silica-alumna catalyst (or the nickel oxide-silica-

al um na catal yst, see conparative test) used in the

pol yneri sation stage is structurally anorphous because
D1 (see colum 1, lines 25 to 29) refers directly to D6
(US 2 381 198) and D7 (US 2 581 228) which discl ose
silica gel containing mnor amounts of alumna (see, in
particular, colum 2, lines 34 to 41 of D7, col 2,
lines 18 to 22 of D6 and colum 2, lines 37 to 44 of
D1).

When dealing with the main request, where the catal yst
inthe first step is not required to have a nodernite-
type carrier, the Board has already indicated that it
woul d have been obvious to the man skilled in the art
to use in the process known from D1 the nicke
nodernite catalyst of D3 for carrying out the second
stage. However, in the process now clainmed the catal yst
used in the first stage cannot be one such as descri bed
in D1 and docunent D3 teaches nothing about the renoval
of dienes, nor do docunents D2, D4 or D5 contain any
relevant information related to this renoval. D2
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di scl oses a process involving a pure isobutylene, D4
mentions sinply the renoval of butadi ene before the
pol yneri sation reaction and D5 di scl oses a process

i nvol ving substantially pure propene.

The prior art provides, therefore, no incentive for the
person skilled in the art, first, to replace the
copper-on-pum ce carrier by a nodernite-type carrier in
the first stage and, furthernore, to achieve the two
stages under specific tenperature conditions (first
stage from20 to 150°C, and second stage, at |east 50°C
above the operating tenperature of the first stage),
both features in conbination |eading to a non obvious
further process.

The Board concludes that it was not obvious to propose
a process for two-stage catal ytic conversion of

ol efins-contai ning feed such as defined in claim1l of
the auxiliary request and, therefore, its subject-
matter involves an inventive step within the neaning of
Articles 52(1) and 56 EPC

For the same reasons, the Board concludes that the
subj ect-matter of dependent clains 2 to 9 involves an
i nventive step
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For these reasons it is decided that:

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

2. The case is remtted to the first instance with the
order to maintain the patent in anended form nanely:
d ai ns: l1to?9
Description: pages 2 to 5
submtted as the auxiliary request at the ora
proceedi ngs on 22 Septenber 1999.

The Regi strar The Chai r man

E. Gborgmai er A. Nuss
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