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Summary of Facts and Subm ssi ons

The appeal lies fromthe Opposition D vision s decision
to revoke European patent No. 0 590 882 since the

cl aimed Process was not inventive over the cited prior
art.

In particular, the Opposition Division found that the
cl ai med process essentially differed fromthe prior art
processes, as described, for exanple, in document

(4) J. Chem Soc. Ind., 65, pages 128 to 136 (1946),

by the fact that the catal yst to be rejuvenated by
treatment with hydrogen is dispersed in a hydrocarbon
liquid in a slurry bubble colum node of operation
instead of being treated with a gas on a fixed bed. As
cobal t-cat al ysed Fi scher-Tropsch reactions operated in
slurry bubble colums were known and it was
operationally convenient to operate a rejuvenation
process in situ, it was obvious to conduct the
rejuvenation process in a slurry bubble colum node of
operation rather than being treated with hydrogen gas
on a fixed bed.

1. As a response to anended clainms filed by the Appell ant
(Proprietor of the patent) with the statenent setting
out the grounds of appeal, the Respondent (Opponent)
filed with letter of 5 January 2001 inter alia
docunent s

(19) US-A-2 440 109 and
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(21) P. A Ramachandran, Three Phase Catal ytic Reactors,
Gordeon and Breach, New York, 1983, pages 6 and 7.

During the oral proceedings before the Board, which
t ook place on 29 July 2003, the Appellant filed, as a
mai n request, a set of seven clains and, as a first, a
second and a third auxiliary request, sets of clains

cont ai ni ng seven, respectively five and four clains.

Claim1 according to the main request read:

"1. A nethod for rejuvenating a deactivated or
partially deactivated cobalt-containing slurry phase
hydr ocar bon synthesis catal yst having an initial

catal yst activity, which nethod conprises: treating the
catal yst, while dispersed in hydrocarbon |iquids
conprised primarily of Cyp-Gso linear paraffins in a
slurry bubble colum, w th hydrogen or a hydrogen-
contai ning gas, in the absence of carbon nonoxi de, at
el evated tenperature and pressure of 10.1 to 101. 3 bar
(10- 100 at nospheres) for a period sufficient to recover
at least 80+%of the initial catalyst activity."

Claim 1 according to the first auxiliary request read:

"1. A nethod for rejuvenating a deactivated or
partially deactivated cobalt-containing slurry phase
hydr ocar bon synthesis catal yst having an initial

catal yst activity, which nethod conprises: treating the
catal yst, while dispersed in hydrocarbon |iquids
conprised primarily of Cyo-Gso |inear paraffins
sufficient to fully imerse the catalyst in a slurry
bubbl e colum, w th hydrogen or a hydrogen-containing
gas, in the absence of carbon nonoxide, at a



2054.D

- 3 - T 0265/ 00

tenperature rangi ng from hydrocarbon synthesis
tenperature to substantially 40°C bel ow hydrocar bon
synthesis tenperature and a pressure of 10.1 to 101.3
bar (10-100 at nospheres) for a period sufficient to
recover at |east 80+% of the initial catalyst
activity."

Claim 1 according to the second auxiliary request read:

"1. A nethod for rejuvenating a deactivated or
partially deactivated cobalt-containing slurry phase
hydr ocar bon synthesis catal yst having an initial

catal yst activity, which nethod conprises: treating the
catal yst, while dispersed in hydrocarbon |iquids
conprised primarily of Cyo-Gso |linear paraffins
sufficient to fully imerse the catalyst in a slurry
bubbl e colum, w th hydrogen or a hydrogen-containing
gas, in the absence of carbon nonoxide, at a
tenperature rangi ng from hydrocarbon synthesis
tenperature to substantially 40°C bel ow hydrocar bon
synt hesis tenperature and substantially hydrocarbon
synthesis pressure of 10.1 to 101.3 bar (10-100

at nospheres) for a period sufficient to recover at

| east 80+% of the initial catalyst activity."

Claim 1 according to the third auxiliary request read:

"1. A nethod for rejuvenating a deactivated or
partially deactivated cobalt-containing slurry phase
hydr ocar bon synthesis catal yst having an initial

catal yst activity, which nethod conprises: treating the
catal yst, while dispersed in hydrocarbon |iquids
conprised primarily of Cio-Gso |linear paraffins
sufficient to fully imerse the catalyst in a slurry
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bubbl e colum, w th hydrogen or a hydrogen-containing
gas, in the absence of carbon nonoxide, at a
tenperature rangi ng from hydrocarbon synt hesis
tenperature of 175°C to 300°C to substantially 40°C

bel ow hydrocarbon synthesis tenperature and
substantially hydrocarbon synthesis pressure of 10.1 to
101. 3 bar (10-100 atnospheres) for a period sufficient
to recover at |east 80+%of the initial catalyst
activity."

The Respondent submitted that the sets of clains
according to the main and first to third auxiliary
requests did not neet the requirenments of

Articles 123(2) and (3), 83 and 84 EPC. Moreover, he
contested the novelty of Claim1 according to the main
request over docunent (19) and he argued that the

cl ai med processes according to all requests were

obvi ously derivable fromthe teaching of docunent (4)
in conbination with the teaching of inter alia docunent
(19).

The Appellant subm tted that docunments (19) and (21)
were |ate-filed and, therefore, should not be taken
into the procedure. Mreover, he argued that all the
sets of clains according to the main and first to third
auxi liary requests net the requirenents of

Articles 123(2) and (3), 83 and 84 EPC. Furthernore, he
submtted that the clained process was novel over the
teachi ng of docunment (19) and that it was not directly
and unanbi guously derivable fromthe cited prior art
docunents.

The Appel |l ant requested that the decision under appeal
be set aside and that the patent be maintained on the
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basis of the main request, or one of the auxiliary
requests 1, 2 or 3, all submtted at the oral
proceedi ngs on 29 July 2003.

The Respondent requested that the appeal be dism ssed.

Reasons for the Deci sion

2054.D

The appeal is adm ssible.

Late filed docunments (19) and (21)

Since the main criterion for deciding on the

adm ssibility of late-filed docunents is their

rel evance and since the content of both docunents are
relevant, as will appear fromthe discussion of

i nventive step, according to Article 114(1) EPC both
docunents have to be admitted in the proceedings.

Since the Board cane to the conclusion that neither the
mai n request nor any of the first, second or third
auxiliary requests neets the requirenent of inventive
step, it is superfluous to give any reasoning as to
whet her the requirenments of Articles 123(2) and (3), 83
and 84 EPC and the requirenent of novelty are net.

| nventive step

Mai n request

I n accordance with the "probl em sol uti on approach”

applied by the Boards of Appeal to assess inventive
step on an objective basis, it is in particular
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necessary to establish the closest state of the art
formng the starting point, to determne in the |ight

t hereof the technical problemwhich the invention
addresses and solves, and to exam ne the obvi ousness of
the clained solution to this problemin view of the
state of the art.

The "cl osest state of the art” is normally a prior art
docunent di scl osing subject-matter aimng at the sane
obj ective as the clained invention and havi ng the nost
rel evant technical features in common. Since Caiml
relates to a method for rejuvenating a deactivated or
partially deactivated cobal t-containing hydrocarbon
synt hesis catal yst, and since docunent (4) describes
such rejuvenati on of cobalt-containing hydrocarbon
synt hesi s catal ysts, docunent (4) can serve, as the

cl osest prior art, as a suitable starting point for

eval uating the inventive nerit of the invention.

Docunent (4) discloses that cobalt-containing catal ysts
used in the synthesis of hydrocarbons from carbon
nonoxi de and hydrogen can be nmaintained in a high state
of activity by intermttent treatnment wth hydrogen
under various conditions (see the abstract and the
first paragraph of the article). It describes various
nmet hods of maintaining and restoring the catalyst
activity of such cobalt-containing catal ysts and cones
to the conclusion that maxi num catalyst life is
obt ai ned by frequent treatnment with hydrogen at
tenperatures in the synthesis range and by repetition
of the original reduction process, i.e. by passing dry
el ectrol ytic hydrogen downwards through the bed of

catal yst at 390 to 405°C (see page 126, right-hand
colum, first full paragraph, page 130, second
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par agr aph and page 136, |eft-hand colum, first ful
par agr aph) .

In this respect, the Appellant submtted that docunent
(4) only concerned a nethod of dewaxing a cobalt-
contai ning catalyst. Since, however, docunent (4)
clearly concerns nmethods of restoring the catalyst
activity (see page 126, right-hand colum, line 6 to
9), the Board cannot agree that the disclosure of
docunent (4) would be restricted to dewaxi ng processes.

Starting fromdocunent (4), the Appellant submtted,
that the problemto be solved consisted in providing a
nmet hod of rejuvenating a cobal t-containing hydrocarbon
synt hesi s catal yst that has undergone short term
reversi ble deactivation as a result of slurry phase
hydrocarbon synthesis operation, as described in the
first paragraph of the patent in suit. Such problem was
in particular observed in the hydrocarbon synthesis
when a cobal t-containing catalyst was used in a slurry
bubbl e col umm hydr ogenati on process.

However, Claim1l is not restricted to the rejuvenation
of cobalt-containing catalysts specifically to be used
in a slurry bubble colum hydrogenati on process, but
enbraces the rejuvenati on of any cobalt containing
catal yst used in the hydrocarbon synthesis in a slurry
phase.

Therefore the objective, starting from docunent (4),
can only be seen in providing a nethod of rejuvenating
a cobalt-containing catalyst to be used in hydrocarbon
synthesis in a slurry phase.
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The patent in suit clainms to solve this problem by the
nmet hod defined in Caiml.

The first point to be considered in assessing inventive
step is then whether it has been convincingly shown
that by the process according to Claim1l the problem
underlying the patent in suit has effectively been

sol ved.

It has never been contested that with the data
described in the patent in suit it has been nmade
pl ausi bl e that the problem as defined above has
effectively been sol ved.

Therefore, it remains to be decided, whether in the
light of the teachings of the cited docunments a skilled
person seeking to solve the above-nentioned probl em
woul d have arrived at the process of Claim1l in an

obvi ous way or not.

When trying to solve the above stated technical problem
the skilled person would have cone across docunent (19)
which relates to a nethod of effecting catalytic
conversion of gaseous reactants wherein the solid

catal yst, such as cobalt, in finely divided formis
suspended in a carrier liquid, such as petrol eum
hydrocarbons. Mre particularly, docunment (19)

describes the catal ytic hydrogenation of carbon

nonoxi de wherein the gaseous conponents are di spersed
inaslurry of catalyst in a carrier liquid (see

columm 1, lines 1 to 5 and 31 to 36, colum 3, lines 51
to 54, colum 3, line 75 to colum 4, line 4 and
claim3). Mreover, in colum 4, line 31 to columm 5,
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line 16, several procedures for renoving solid or waxy
mat eri al formed upon the catal yst are discl osed.

The Appellant submtted that this docunent teaches away
fromthe clained nethod since it concerns "destructive
hydr ogenation”, which is just the opposite to the
teaching of the patent in suit.

Certainly, in colum 3, lines 50 to 56, a destructive
hydrogenation is nmentioned as a suitabl e procedure.
However, the disclosure of docunent (19) is not |limted
to such destructive hydrogenation. In colum 5,

lines 12 to 16, it is, nanely, taught that, as an
alternative procedure for renoving solid and waxy
material fromthe catalyst, the carbon nonoxide feed
may be periodically discontinued while continuing to
pass hydrogen through the system at el evated
tenperatures, a fact the skilled person would have
noti ced.

The Appellant also submtted that docunent (19) only
nmenti oned the renoval of wax and solids fromthe

catal yst. As renoving wax and solids was only part of

t he reactivation of the catal yst, docunent (19) did not
give any hint how the catal yst may be reacti vat ed.

The Board cannot accept this, since docunment (19)
clearly suggests a nmethod of rejuvenating a cobalt-
containing catalyst. As by the term"rejuvenating" no
difference is made between the kinds of reactivation,
Claim1 relates to any nethod of rejuvenating a cobalt-
cont ai ni ng catal yst.
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The Appel l ant al so objected that docunent (19) was
silent about a treatnent of the catalyst in a slurry
bubbl e col um and that none of the cited docunents

t eaches that cobalt-containing catal ysts can be
rejuvenated in a slurry bubble colum w th hydrogen or
hydr ogen- cont ai ni ng gas because of the risk of

hydr ogenol ysis of the suspension liquid and all the

di sadvant ages i nvol ved therew th.

However, fromthe drawi ng in docunent (19) and the
correspondi ng description in colum 1, line 37 to
colum 3, line 40, and colum 4, lines 16 to 30,
describing the reaction of carbon nonoxide wth
hydrogen in a slurry of catalyst in a carrier |iquid,
there can be no doubt that the fluid m xture conprising
carrier liquid, suspended catal yst and bubbl es of
reactant gas rises through a tubular reactor by the
lifting effect of the gases and overflows fromthe top
of the reactor into a separating vessel. The Board does
not see in what the process described in document (19)
differs fromthe hydrogenation in a slurry bubble
colum as from docunent (21) it clearly follows that in
a bubble colum slurry reactor the particles are
suspended by neans of gas-induced agitation and that in
such a way the slurry mxture rises fromthe bottom of
a tubular reactor to the top of it.

Thus, by the teaching in colum 5, lines 12 to 16, that
the catal yst may be freed fromwax and solids by
peri odi cal ly discontinuing carbon nonoxi de feed while
continuing to pass hydrogen through the system

docunent (19) teaches the rejuvenation of the catal yst
by using a colum which the skilled person would regard
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as a slurry bubble colum in the presence of hydrogen
and in the absence of carbon nonoxi de.

It is true that docunent (19) nentions petrol eum

hydr ocar bons wi thout specifically nmentioning the use of
Cio-Gso | i near paraffins under a pressure of 10.1 to
101. 3 bar (10-100 atnospheres).

According to the case | aw of the Boards of Appeal,
features which do not contribute to the solution of the
probl em are not to be considered in assessing inventive
step of a conbination of features (see Case Law of the
Boards of Appeal of the EPO 4'" edition 2001,

point |.D.6.5).

As the Appellant never provided any proof, that the
choi ce of the pressure range and the carrier |liquid
woul d have any influence on the recovery percentage of
the catal yst, those features are not to be taken into

consi deration in assessing inventive step.

In accordance with the case |aw of the boards of appeal
a course of action can be considered obvious not only
when the results are clearly predictable but al so when
a skilled person would have carried it out with a
reasonabl e expectation of success.

Since fromthe disclosure of docunent (19) a skilled
person woul d have carried out the process of daiml
with a reasonabl e expectation of success to rejuvenate

a cobalt-containing slurry phase hydrocarbon synthesis
catalyst, the nethod of Claim1l is an obvious solution
to the problemunderlying the patent in suit. Therefore,
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Claim1l and, thus, the main request cannot be
considered to neet the requirement of inventive step.

First auxiliary request

The method of Caiml differs fromthe nmethod of
Claim1 according to the main request in that the
hydrocarbon Iiquids are sufficient to fully imerse the
catal yst and that the rejuvenation is conducted at a
tenperature rangi ng from hydrocarbon synthesis
tenperature to substantially 40°C bel owhydrocarbon

synt hesi s tenperature.

Since in a slurry bubble colum the particles are
suspended in a carrier liquid, the full imrersion of
the catalyst is a | ogical consequence thereof, as
acknow edged by the Appellant (see Appellant’s letter

of 14 June 2000, page 2, |ast paragraph). Moreover,
since it is known fromcolum 5, lines 12 to 16, of
docunent (19) that the rejuvenation is conducted under
el evated tenperature and since for conducting the
rejuvenation specifically at a tenperature ranging from
hydrocarbon synthesis tenperature to substantially 40°C
bel owhydr ocarbon synthesis tenperature, as nmentioned in
Claim 1, an effect has never been shown, an inventive

step cannot be based on these features.

Therefore, CQaim1l and, thus, the first auxiliary
request cannot be considered to neet the requirenent of

i nventive step.
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4.3 Second and third auxiliary requests

The nmethod of Claim1 according to the second and third
auxiliary request differs fromthe nmethod of Claiml
according to the first auxiliary request by the
specification that the pressure range of 10.1 to 101.3
bar (10-100 at nospheres) is a substantially hydrocarbon
synt hesis pressure, respectively, by the specification
that the hydrocarbon synthesis tenperature is 175°C to
300°C.

Since, however, for such specifications an effect has
not been shown, also these features may not formthe

basis for an inventive step.

Or der

For these reasons it is decided that:

The appeal is dism ssed

The Regi strar: The Chai r man

N. Maslin A Nuss

2054.D



