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Summary of Facts of Subm ssions

1574.D

The present appeal is fromthe decision of the
Opposition Division to revoke European patent

No. O 553 920, concerning a reactor vessel suitable for
hydrotreating a hydrocarbon oil.

Two notices of opposition were filed against the
patent, wherein the Respondents 01 and 02 (Opponents 01
and 02), sought revocation of the patent on the grounds
of Articles 100(a), (b) and (c) EPC

The oppositions were based inter alia upon the
fol |l ow ng docunents:

(4): B-A- 1420248

(5): WD A- 8805767

During the opposition proceedi ngs the Appellant (Patent
Proprietor) filed two anended sets of clains to be
consi dered, respectively, as the main and the auxiliary
request .

The apparatus claim 14 of the main request was objected
to by the Respondents under Article 123(2) EPC,

In its decision, the Opposition Division found the
cl ai med process according to both the nmain and the
auxi liary request to be novel but not to involve an
inventive step in the light of the teaching of docunent

(4).
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As regards the apparatus claimof the main request, it
remar ked, however, that this claimconplied with the
requi renments of Articles 123(2) and (3) EPC and was
novel and inventive over the cited prior art.

An appeal was filed against this decision.

The request filed by the Appellant wth the statenent
of the grounds of appeal consisted only of an apparatus
claimcorresponding to claim 14 of the main request as
filed at first instance.

This claimreads as foll ows:

"1l. Reactor vessel suitable for hydrotreating a
hydrocarbon oil which is substantially liquid at
process conditions by a process which conprises:

(1) contacting partly hydrotreated hydrocarbon oi
obtained in step (iv) described herei nbel ow, at

el evated tenperature and pressure in the upper catalyst
bed with a hydrotreating catalyst in the presence of

cl ean hydrogen contai ni ng gas,

(ii1) separating the effluent of step (i) into
hydr ot reat ed hydrocarbon oil and used hydrogen
cont ai ni ng gas, which hydrotreated hydrocarbon oil is
removed fromthe process,

(iii) contacting fresh hydrocarbon oil at el evated
tenperature and pressure with a hydrotreating catal yst
in the |ower catalyst bed in the presence of used

hydr ogen contai ning gas obtained in step (ii),

(iv) separating the effluent of step (iii) into partly
hydr ot reat ed hydrocarbon oil and contam nated hydrogen
cont ai ni ng gas, which contam nated hydrogen cont ai ni ng
gas is renoved fromthe process, and
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(v) transporting partly hydrotreated hydrocarbon oi
obtained in step (iv) to step (i),

wher eby the hydrogen partial pressure in the upper
catal yst bed is higher than in the | ower catal yst bed
in which vessel

(a) above the upper zone for retaining a catal yst bed
is situated an inlet for gas and an inlet for |iquid,
(b) between the upper and | ower zone for retaining a
catal yst bed is situated a separating neans for
separating liquid and gas,

(c) between the upper zone for retaining a catal yst bed
and the separating neans is situated an outlet for
['iquid,

(d) between the separating neans and the | ower zone for
retaining a catalyst bed is situated an inlet for
['iquid,

(e) below the | ower zone for retaining a catal yst bed
is present an outlet for gas and an outlet for |iquid,
or an outlet for liquid and gas,

to which vessel a nmeans is attached for transporting
liquid obtained fromthe outlet for liquid situated
bel ow the | ower zone for retaining a catalyst bed to
the inlet for liquid situated above the upper zone for
retaining a catalyst bed, to which vessel is also
attached gas cl eaning nmeans and recycle neans to the
gas inlet of the upper zone for retaining a catalyst
bed. "

This claimdiffers fromthe granted apparatus claim
insofar as it requires that gas cl eaning neans and
recycle neans to the gas inlet of the upper zone for
retaining a catal yst bed be attached to the vessel.

1574.D Y A
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Oral proceedi ngs, which were not attended by Respondent
02, were held before the Board on 4 April 2003.

The Appellant put forward in witing and during the
oral proceedi ngs that

- all the features of the anended claimwere
supported by the original docunents of the
application fromwhich the patent was granted;

- process step (iv) of claim1, requiring that the
cont am nat ed hydrogen containing gas effluent be
removed fromthe process, inplied the renoval of
the gas fromthe reaction vessel and did not
exclude its recirculation into the sane vesse
after cl eaning;

- t he techni cal problemunderlying the clained
i nvention consisted in the provision of an
apparatus for reducing the sulfur content of a
substantially |liquid hydrocarbon oil to a very | ow
| evel by hydrotreating the oil in a way which
m ni m zes capital expenditure and avoids the
di sadvant ages of counter-current operations;
docunent (5), which did not disclose the use of a
reactor vessel for the reduction of the sulfur
content of a hydrocarbon oil by hydrotreatnent,
did not represent therefore the closest prior art;

- the conparative tests provided in the patent in
suit showed that this technical problemhad been
successfully solved and that it was possible to
obtai n a hydrocarbon oil having a nuch | ower
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sul fur content than that obtained by carryi ng out
a hydrotreatnent in an apparatus such as that used
in the process of docunent (4);

nor eover, even though the steps of the process
carried out in the apparatus of the patent in suit
were simlar to those of the process discl osed,
e.g., in docunent (4), the prior art did not
suggest the use of one single reactor vessel in a
hydrotreating process not involving countercurrent
operations in order to mnimze capital
expendi t ure;

furthernore, the skilled person, |ooking for an
alternative apparatus for carrying out a
hydr ot reat ment process as di scl osed in docunent
(4), would not have taken into consideration the
reactor vessel of docunent (5), which did not
contain any attached nmeans for cleaning and
recycling the effluent gas to its upper section,
since this prior art docunent did not suggest its
use in a hydrotreating process and taught noreover
to avoid the recycling of the gaseous effl uent;

finally, even considering the teaching of docunent
(5), the skilled person woul d not have foreseen
the reduction of the sulfur |evel achieved by
using the clained apparatus in the hydrotreatnment
of a hydrocarbon oil; furthernore, the reactor
vessel disclosed therein did not contain the
separating nmeans for gas and |liquid between the
two catalytic beds used in the patent in suit,

whi ch separating neans were responsi ble for the
achi evenmrent of a very low sulfur |evel.
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The Respondents submitted inter alia the follow ng
argunents:

claiml1 did not conply with the requirenents of
Article 123(2) EPC since the application as filed
di d not contain any disclosure of attached gas
cl eaning means and recycle neans to the gas inlet
of the upper zone for retaining a catal yst bed;

the process step (iv) of claim1, requiring the

ef fl uent contami nated gas to be renoved fromthe
process, contradicted the apparatus features
requiring the effluent gas to be cl eaned and
recirculated into the process; noreover, the
features relating to the gas cleaning and recycle
means attached to the reactor vessel and not being
part of the vessel itself contradicted the opening
wording of the claimrelating only to a reactor
vessel ; therefore, the patent in suit did not
conply with the requirenents of Article 83 EPC and
the claimdid not conply with the requirenents of
Article 84 EPC,

t he claimed subject-matter |acked novelty in the

I ight of document (5), which disclosed a reactor
vessel conprising features (a) to (e) of claiml
of the patent in suit and al so conprising attached
t hereto neans for cleaning hydrogen gas and for
recirculating the effluent liquid with the used
hydr ogen gas di ssol ved therein;



-7 - T 0539/ 99

- the clained subject-matter |acked an inventive
step since it was obvious to use a single
catal ytic reactor vessel, such as that of docunent
(5), instead of the two reactors disclosed in the
process of document (4) in order to save costs;

- finally, the conparative test contained in the
patent in suit was not suitable for show ng that a
hydrotreat ment process carried out in a reactor
vessel as clainmed provided a hydrocarbon oi
having a | ower sulfur content than that obtained
by neans of a process as described in docunent

(4).
VI, The Appel |l ant requests that the decision of the first
i nstance be set aside and the patent be naintained on
the basis of the claimfiled with the statenent of the
grounds of appeal.
The Respondents request that the appeal be di sm ssed.
VIIl. At the end of the oral proceedings, the chairman

announced t he deci sion of the Board.

Reasons for the Deci sion

1. Articles 83, 84 and 123 EPC

1.1 The Board is satisfied that claim1l conplies with the
requirenents of Articles 83, 84 and 123(2) and (3) EPC.

In particular, the Board finds that the process step

(iv) of claiml, requiring that the effl uent
contam nat ed gas be renoved fromthe process (see

1574.D Y A
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point |V above), inplies that the contam nated gas
effluent exiting the reactor is not reintroduced as
such into the process. Therefore, this wording allows
t he contam nated gas effluent to be cl eaned and
recirculated into the reactor vessel as clained in
claim 1.

Mor eover, since the word "attached" neans in the
Board's view "connected by some neans”, the wording of
claiml is clear and relates to an apparatus consisting
of the described reactor vessel with the indicated

cl eaning and recircul ati ng neans attached thereto.

Since the appeal fails on the grounds nenti oned
her ei nbel ow there is no need to give further details.

Novel ty

The Board is also satisfied that the apparatus
described in docunment (5) does not detract fromthe
novelty of the clainmed subject-matter

The reactor vessel disclosed therein conprises in fact
all the features (a) to (e) of claim1 and neans for
recirculating the liquid exiting the bottom of the
reactor to its upper section (see page 23, lines 51to
page 24, line 15 in connection with Figure 2), i.e.

(a) an inlet for gas and an inlet for liquid above the
upper zone for retaining a catalyst bed (see
entering points of lines 120 and 136 above
catal yst bed 103),
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(b) separating neans for separating liquid and gas
bet ween the upper and | ower zone for retaining a
catal yst bed (see tray 123 and orifice 137 between
catal yst beds 102 and 103);

(c) an outlet for liquid between the upper zone for
retaining a catal yst bed and the separating neans
(see line 122);

(d) an inlet for liquid between the separating neans
and the |l ower zone for retaining a catal yst bed
(see line 108);

(e) an outlet for gas and an outlet for liquid bel ow
the |l ower zone for retaining a catal yst bed (see
lines 110 and 138);

nmeans attached thereto for transporting liquid
obtained fromthe outlet for liquid situated bel ow
the |l ower zone for retaining a catalyst bed to the
inlet for liquid situated above the upper zone for
retaining a catal yst bed (see the right part of
Figure 2 between lines 110 and 120).

As regards feature (b) the Appellant argued during oral
proceedi ngs that the separating neans according to this
feature were different fromthose of the reactor of
docunent (5). However, the wording of claim1 does not
specify further constructional features of such
separating neans. Therefore it enconpasses any
separating nmeans for gas and liquid and thus al so those
di scl osed in docunent (5).

1574.D Y A
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However, this reactor vessel does not contain, attached
thereto, cleaning and recycling neans for the effl uent
gas, separately fromthe effluent liquid, as correctly
remar ked on page 6, point 2 of the decision of the
opposi tion division.

Since the appeal fails on the grounds nenti oned
her ei nbel ow there is no need to give further details.

| nventive step

Most suitable starting point

The patent in suit, and in particular the subject-
matter of claiml, relates to a reactor vessel suitable
for hydrotreating a substantially |iquid hydrocarbon
oil.

As explained in the patent in suit, the forthcom ng
environmental |egislation would require a nore severe
[imtation of the sulfur content in hydrocarbon oil.
Therefore it was desirable to provide a process of
hydrotreatment able to reduce the sulfur content of a
hydrocarbon oil to a very |low | evel. Mreover, it was
desirable to reduce the capital investnent in the
apparatus necessary for carrying out such a process and
to avoi d countercurrent operations (see page 2, lines 5
to 15 and 44 to 58).

The nost suitable starting point for assessing
inventive step is, according to the jurisprudence of

t he Boards of Appeal of the EPO a docunent (if
avai |l abl e) conceived for the same purpose as the

cl ai med invention and not a docunent having the nost
features in common with the clained subject-matter but
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relating to a different purpose (see T 298/93,

point 2.2.2 of the reasoned decision and T 506/ 95,
point 4.1 of the reasoned decision, neither published
in the Q3 EPO) .

Docunent (5), though disclosing, as nmentioned in

point 2.1 above, a reactor vessel differing fromthat
of claim1 only insofar as it has no cl eaning and
recycling nmeans for the effluent gas attached thereto,
does not address the technical problemof providing a
reactor vessel for reducing the sulfur content of a
hydr ocarbon oil by hydrotreatnent.

Therefore, the Board is of the opinion that this
docunent cannot be considered a suitable starting point
for discussing the inventiveness of the clained

subj ect-matter

Docunent (4), nentioned on page 2, lines 12 to 15 of
the patent in suit, discloses a nethod for
hydrotreati ng a hydrocarbon oil in order to provide a
| ow sul fur content of even |ess than 0.5% by wei ght
(see page 1, lines 60 to 76).

Thi s known process conprises all the process steps (i)
to (v) and the pressure requirenents of claim1l1, thus
not meki ng use of any countercurrent operation, as
correctly indicated in the decision of the opposition
di vision (page 3, points 3.2 and 3.3). However, the
apparatus used in this known process requires,
differently fromthe apparatus of claim1l of the patent
in suit, two separate catalytic reactor vessels;

nor eover, the separating neans between the two catal yst

1574.D Y A
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beds according to process step (ii) are outside of the
reactor vessels (see page 4, lines 90 to 110 and

page 6, lines 16 to 34 in conbination with Figure 1,
reactors 3 and 14 and separator 20).

Docunent (4), dealing with the sane kind of process
indicated in the patent in suit and representative of
the state of the art nentioned therein, is thus in the
Board's view the nbst reasonable starting point for
assessing inventive step.

Techni cal probl em

As argued by the Appellant, the technical problem
underlying the patent in suit can be defined in
accordance with the description of the patent in suit
as the provision of an apparatus for reducing the

sul fur content of a substantially |iquid hydrocarbon
oil to a very low level by hydrotreating the oil in a
way which m nimzes capital expenditure and avoids the
di sadvant ages of counter-current operations (see

page 2, lines 5 to 15 and 44 to 45). The sul fur |evel
obt ai nabl e by neans of the clainmed reactor vessel is
nor eover according to the Appellant |ower than that
obt ai nabl e by neans of the apparatus described in
docunent (4).

However, since the process of docunent (4) does not

i nvol ve any countercurrent operations and al ready

provi des a hydrocarbon oil having a |ow | evel of sulfur
(see point 3.1 above), the overcom ng of the

di sadvant ages of countercurrent operations and the

achi evenment of a low | evel of sulfur cannot be
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considered to be part of the overall technical problem
underlying the clainmed invention as seen in the |ight
of the docunent considered to represent the starting
poi nt for the assessnment of inventive step.

Furthernore, the patent in suit does not establish
credibly that the use of the clainmed reactor vessel

| eads under any circunstance to a |lower sulfur content
than that achieved in docunent (4). As already
indicated in the decision of the first instance

(page 4, point 4.2), the conparative test contained in
the patent in suit is not apt at to provide any
evidence of this alleged advantage. In fact, this test
reports a conparison of a hydrotreating process in the
reactor vessel of the patent in suit with a simlar
process carried out in the sane reactor vessel, i.e. in
only one catalytic reactor, but w thout the process
steps (ii) and (iii), i.e. in the conparative process
the gas and liquid exiting the first catalytic bed were
not separated, no hydrocarbon oil exiting the first
catal ytic bed was renoved and no fresh hydrocarbon oi
was added to the top of the second catalytic bed (see
page 4, lines 33 to 37). Therefore, this conparative
test cannot be considered in the Board' s view as
representative of the process of docunent (4) which
requires process steps (ii) and (iii), as explained in
poi nt 3.1 above.

The Appel l ant argued during oral proceedings that the
separation nmeans used between the two catalytic beds in
the single reactor of the patent in suit were
responsi bl e for the achieved | ow sul fur |evel. However,
as already explained in point 2.1 above, the wording of
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claim1 does not define any constructional feature of
such separating neans and, noreover, no evidence was
submtted that the separating neans are responsible for
t he achi evenent of the | ow sul fur content.

Finally, the fact that docunent (4) does not explicitly
di sclose a | ow sul fur content of 0.06% as obtained in
the exanple of the patent in suit cannot be either

consi dered as evidence that the clained reactor |eads
to a |l ower sulfur content than the process of docunent
(4). The Board al so observes that the patent in suit
does not indicate any upper limt for the desired | ow
sul fur content: it just states that an unspecified | ow
sul fur content is desirable, as simlarly stated in
docunent (4) (page 1, lines 61 to 77).

The Board concl udes therefore that the parti al
techni cal problemregarding the achi evenent of a | ower
sul fur content than in docunent (4) has not been
supported by any evidence and has to be disregarded in
t he assessnent of inventive step as not being credibly
solved (see T 20/81, QJ EPO 1982, 217, point 3 of the
reasons).

Therefore, the technical problemunderlying the clained
invention nust be reformulated in |less anbitious terns
as the provision of an apparatus for hydrotreating
hydrocarbon oil in a way which m nimzes capital

expendi ture.

The Board has no reason to doubt that the subject-
matter of claim1l solved the technical problem
ment i oned above.
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Eval uation of inventive step

A skilled person, faced with the technical problem

i ndi cat ed above, woul d have | ooked in the prior art for
suggestions directed at sinplifying the hydrotreatnment
apparatus of docunment (4) and thus, for exanple, at
ways for reducing the nunber of reactor and separation
vessel s needed in the process.

Therefore, he woul d have investigated not only the
reactor vessels specifically known for hydrotreating
but all known reactor vessels suitable for containing
catal ytic beds and for carrying out gas/liquid

hydr ogenati on reactions and separati ons.

In the Board's view the skilled person, aware of the
exi stence of a reactor as disclosed in docunent (5),
capabl e of containing two catal ytic beds and separating
means for gas and liquid (see point 2.1 above) and
suitable for reducing the costs of a nmulti-stage

het er ogeneous gas/|iquid hydrogenati on process (see
page 3, lines 15 to 29), would have recognised this
reactor vessel to be suitable for carrying out the type
of reaction and the separation steps required by the
process of docunment (4) and in particular would have
recognised it to be a suitable replacenment for the two
catalytic reactors 3 and 14 and the separator 20 (see
point 3.1 above) used in that process.

Mor eover, even though the specific apparatus used in
docunent (5) does not require any cleaning and recycle
means for the effluent hydrogen gas and the effl uent
gas is instead purged (see page 3, lines 30 to 32;
page 9, lines 1 to 5; page 18, lines 7 to 11), this
docunent al so teaches that the recycling of gas is
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usual in hydrogenation processes (see page 3, lines 15
to 20 and page 18, lines 11 to 14) but it is not needed
on econom ¢ grounds for carrying out hydrogenation of

al dehydes or ot her unsaturated organi c conpounds in the
di scl osed reactor vessel (see page 3, lines 24 to 29
and page 18, lines 7 to 10).

Therefore, in the Board's judgenent this docunent would
not di ssuade the skilled person from using, connected
to the reactor vessel, cleaning and recircul ati ng neans
for the effluent gas if needed by the specific reaction
process as, for exanple, in the case of the
hydr ot reat ment of hydrocarbon oils of docunent (4).

Since there did not exist any prejudice in the prior
art against the use of such a reactor vessel for the
hydrotreatment of a hydrocarbon oil and the Appell ant
has al so not provided any evidence to the contrary, the
Board concludes that it was obvious for the skilled
person to use the reactor vessel of docunment (5) for
sinmplifying and thus reducing the costs of the
hydrotreating process disclosed in docunent (4).

Consequently, the subject-matter of claim1l does not
nmeet the requirenents of Article 56 EPC
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Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

G Rauh P. Krasa
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