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Summary of Facts and Subm ssi ons

2488.D

The present appeal is fromthe decision of the
OQpposition Division to revoke the European patent
No. O 468 016 relating to a hydrocracking and
hydr odewaxi ng process.

A notice of opposition was fil ed agai nst the patent,
wherei n the Respondent (Opponent) sought revocation of
t he patent on the grounds of Article 100(a) EPC, in
particul ar because of an alleged | ack of novelty and
inventive step of the clainmed subject-matter.

The opposition was based inter alia upon the follow ng
docunent s:

(1): WO A-92/03519

(2): US-A-3758402

(3): US-A-4921594

(4): US-A-4743354

In its decision, the Opposition Division found that the
subject-matter of the clainms according to the
Appel l ants' (Patent Proprietors') then pending nmain and
auxi liary request was novel, but |acked inventive step

inthe light of the cited prior art.

In particular it found inter alia that:

- docunent (1) did not disclose a process conprising
a hydrocracking step with a large pore zeolite
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catal yst followed by a hydrodewaxing step with a
catal yst as defined in the clainms of the patent in

suit;

- docunents (1) and (3) did not disclose a mddle
distillate product having a boiling point range as
required in the patent in suit;

- it was obvious for the skilled person to repl ace
the preferred anorphous hydrocracki ng catal yst
used in the process of docunent (1) with the |ess
preferred, but equally disclosed, |arge pore
zeolite catal yst, which had been used, for exanple,
in the process of docunent (2);

- no credible inprovenment had been shown over the
preferred process in docunent (1), which makes use
of an anor phous hydrocracki ng catal yst.

An appeal was filed against this decision by the Patent
Proprietors.

During the oral proceedings, held before the Board on
10 July 2003, the Appellants filed two new anended sets
of clainms to be considered, respectively, as main and

auxiliary request.

Claim1l of the main request reads as foll ows:

"1. A process for converting a wax-containing

hydr ocar bon feedstock at |east 20 wt % of which boils
above 343 °Cinto a mddle distillate product with a
reduced wax content with at |east 50 w % of the product
boiling below 371 °C, which process conprises
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(a) contacting the feedstock in the presence of
hydrogen wi th a hydrocracki ng catal yst containing a
carrier, at |east one hydrogenati on netal conponent
selected fromgroup VIB and G oup VIIl of the Periodic
Tabl e, and a |arge pore zeolite having a pore dianeter
in the range of 0.7-1.5 nm in a hydrocracking zone
under conditions of elevated tenperature and pressure,
(b) contacting the entire effluent fromthe

hydr ocracki ng zone in the presence of hydrogen with a
dewaxi ng catal yst containing a crystalline internediate
pore size nol ecul ar sieve selected fromthe group of

si li coal um nophosphates and alum nosilicates with a
silica:alumna nolar ratio of 12-500 and having a pore
dianmeter in the range of 0.5-0.7 nm in a hydrodewaxi ng
zone under conditions of elevated tenperature and
pressure, and

(c) recovering the mddle distillate product having a

reduced wax content."”

This claimdiffers fromthe granted claim1 only
insofar, as the wording "netallosilicate"” of the
granted cl ai mhas been replaced by "al um nosilicates
with a silica:alumna nolar ratio of 12-500".

Claim1 of the auxiliary request differs fromclaim1l
of the main request only insofar as the dewaxing
catalyst is |limted to a crystalline internedi ate pore
si ze nol ecul ar sieve selected fromthe group of
alumnosilicates with a silica:alumna nolar ratio of
12-500.

Both requests contain 5 dependent clainms relating to
speci fic enbodi nents of the process of the respective

claiml.
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The Appellants submtted in witing and in the oral

proceedi ngs before the Board that:

As

docunent (1) does not seriously contenplate use of
a zeolite as a hydrocracking catal yst and suggests
different possibilities for the disposition of the
catal yst beds in the reactor;

docunent (3) does not disclose at |east step (b)
of the claimed process, according to which the
entire effluent fromstep (a) nust be submtted to
t he subsequent dewaxi ng step;

docunent (2) does not disclose the use of a

f eedst ock having the characteristics of that used
in the patent in suit and relates to the
preparation of a gasoline and not of a mddle

di still ate;

none of the cited docunents discloses all the
features of the clainmed process in conbination;

therefore, the clained subject-matter is novel
over the cited prior art.

regards inventive step they submtted that

docunent (4), disclosing a process differing from
that of the patent in suit only insofar as the
feedstock enters the dewaxing catal ytic zone

bef ore the hydrocracking zone, had to be
considered as the starting point for evaluating

i nventive step;
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- the skilled person, starting fromthe teaching of
docunent (4), would not have expected that an
i nprovenent of the pour point of the mddle
distillate product could be achieved by reversing
t he sequence of the catalytic reaction steps;

- this inprovenent was shown in the exanples of the
patent in suit by conparing a process as clai ned
with a simlar process wherein only the sequence
of the catalytic reactions had been reverted, i.e.
with a process representing the teaching of
docunent (4);

- si nce docunent (1) warned that zeolite
hydr ocracki ng catal ysts had insufficient m dbarrel
selectivity and provided products having a poor
| ow tenperature fluidity and that the process of
docunent (2), according to which a mddle
distillate could be prepared by first
hydr ocracki ng the feedstock on a | arge pore
zeolite catal yst and then dewaxing the effluent on
an internedi ate pore size alumnosilicate, could
| ead to a product having an undesirabl e high
viscosity, the skilled person would have not
reversed the sequence of the catalytic reaction
steps suggested in docunent (4);

- the clained subject-matter thus also involved an
i nventive step over the cited prior art.

Vi . The Respondent argued in witing and in the oral
proceedings inter alia that:

2488.D



- 6 - T 0042/ 00

- t he amendnents to the clains as granted did not
appear to originate fromthe grounds of opposition;

- claiml1l of both requests |acked novelty in the
light of documents (2) or (3) and claim 1l of the
mai n request also in the light of docunent (1);

- it was obvious for the skilled person to repl ace
the preferred anorphous hydrocracki ng catal yst
used in document (1) with a zeolite hydrocracking
catal yst, equally suggested in this docunment, and
to optim ze the obtained products by nodifying the
used process conditions according to the catal yst
used;

- noreover, it was obvious to reverse the sequence
of catalytic reactions in the process of docunent
(4), since it was known fromthe teaching of
docunent (1) that the process of docunent (2),
i nvol ving such a reversed sequence of reactions,
could be equally applied for obtaining a mddle
distillate product having a | ow cl oud point and
pour poi nt;

- t he experinental reports contained in the patent
in suit were not relevant, since the conpared
processes were carried out at different conversion
rates and the pour point and cloud point had been
nmeasured on the 180°C+ fraction and not on the
pure mddle distillate product; noreover, the
products obtai ned by neans of the conparative
process contained a greater anount of material
havi ng a higher boiling point and it was thus to

2488.D
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be expected that they woul d present a higher cloud
poi nt ;

- no evi dence had been submtted that the technical
i mprovenent clained by the Appellants had been
achi eved under any set of process conditions
enconpassed by the cl ains.

The Appel lants requested that the decision of the first
i nstance be set aside and that the patent be maintained
on the basis of the main request or alternatively of
the auxiliary request, both filed during the oral

pr oceedi ngs.

The Respondent requested that the appeal be dism ssed.
1

At the end of the oral proceedings, the chairman
announced the decision of the Board.

Reasons for the Decision

2488.D

Procedural issues

The Board is satisfied that the anmendnents to the
clainms originate froma discussion about the neaning of
the word "netallosilicate", which was al so consi dered
in the decision of first instance (see point I11.2 of
the reasons for the decision); therefore, the
anmendnents have been filed as a response to objections
considered to be valid in the decision under appeal and
are therefore adm ssi bl e.

Mai n request
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Article 123(2) EPC

The Board is satisfied that the anmended cl ai ns
according to this request conply with the requirenents
of Article 123(2) EPC

Since this request fails on other grounds further

details are unnecessary.

Novel ty

Claim1 of this request relates to a process for
converting a wax-contai ning hydrocarbon feedstock into
a mddle distillate product with a reduced wax content
with at |east 50 wt % of the product boiling below 371°C
i nvol ving the steps of hydrocracking the feedstock on a
hydr ocracki ng catal yst containing a carrier, at |east
one hydrogenation netal conponent selected from group
VIB and G oup VIII of the Periodic Table, and a |arge
pore zeolite and dewaxing the entire effluent on a
crystalline internmedi ate pore size nol ecul ar sieve
catal yst selected fromthe group of

si li coal um nophosphat es and al um nosi li cates.

According to the established jurisprudence of the
Boards of Appeal, a prior art disclosure is novelty
destroying if it discloses directly and unanbi guously
the subject-matter in question when al so taking account
of everything which would be considered by a skilled
person as part of the common general know edge in
connection wth the disclosed subject-nmatter at the
publication date of the cited docunent in the case of
prior art cited under Article 54(2) EPC, or at the
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priority date of the cited docunment in the case of an
Article 54(3) docunent (see e.g. T 511/92, unpublished
in Q EPO point 2.2 of the reasons for the decision).

Docunent (1) describes a process for the preparation of
a mddle distillate product of |ow pour point at |east
50% or even 60% of which has a boiling point between
149 and 385°C, i.e. a mddle distillate having a range
of boiling points very largely overlapping with that of
claim1l, which requires at |east 50% of the product to
have a boiling point below 371°C. This process
conprises the step of contacting a feedstock, at |east
90% of which has a boiling point between 371 and 649°C,
with a bed of a |large pore size hydrocracking catal yst
positioned on the top of a bed of an internedi ate pore
si ze silicoal um nophosphat e dewaxi ng catal yst of the
sane type as used in the patent in suit (see page 5,
line 28 to page 6, line 10; page 9, lines 16 to 18;
page 25, lines 31 to 34; page 27, line 30 to page 28,
line 3; claim40 read in conbination with clains 24 and
39). Therefore in such a process, the entire effluent
exiting the hydrocracking catal yst bed enters the
dewaxi ng cat al yst bed.

In the Board's finding the above nentioned passages of
docunent (1) unanbi guously disclose all the features of
claiml of the patent in suit in conbination, apart
fromthe specific hydrocracking catalyst.

According to the general teaching of document (1), any
conventional |arge-pore hydrocracking catal yst can be
used in the described process (see page 10, lines 21 to
23 and page 24, lines 9 to 12). Such hydrocracking
catal ysts have a hydrogenati on-dehydrogenati on

2488.D
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conponent, which is a netal selected from G oup VI-B or
Goup VIIl of the periodic table (page 24, lines 13 to
14 and 25 to 28) and an active cracking support

(page 24, lines 14 to 15). The list of suitable active
cracking supports is reported in the passage on

page 24, fromline 15 to line 20, and includes zeolite
Y or zeolite X, i.e. a zeolite catalyst according to
claim1l of the patent in suit (see page 3, |lines 26 and
27 of the patent in suit).

Even though docunent (1) indicates non-zeolitic
carriers as being preferred (see page 24, lines 21 to
22), the general teaching of the docunment is

unambi guous that any conventional hydrocracking

catal yst, and thus any of the carriers specifically
listed, can be used.

Mor eover, even though the discussion of the prior art
in docunent (1) considers |arge pore zeolite catal ysts
as being insufficiently selective for the production of
a mddle distillate or as |leading to a product having
poor fluidity properties (page 2, lines 1 to 11 and
page 2, line 26 to page 3, line 2), the skilled person
woul d not have understood this information, in the
Board' s judgenent, as a warning agai nst the use of such
a zeolite catalyst in the disclosed process, since the
prior art discussed in docunent (1) related in this
context to processes wherein the feedstock was
contacted only with the zeolite hydrocracki ng catal yst
and not in a sequence with a further dewaxing catal yst
as taught in docunent (1).

Thus, considering the whole content of docunent (1),
the skilled person would have taken therefromthe clear



- 11 - T 0042/ 00

technical teaching to use zeolites X and Y in the
hydr ocracki ng catal yst of the disclosed process.

Therefore, the Board concludes that docunent (1)
di scl oses directly and unanbi guously all the features
of claim1l in conmbination. Caim1 |acks thus novelty.

Since the main request nust be dism ssed on these
grounds, there is no need to deal with the other
novel ty objections raised by the Respondent agai nst
this request.

3. Auxi | iary request

3.1 Novel ty

Claim1 of this request differs fromclaim1 of the
mai n request insofar as the dewaxing catalyst is a
crystalline internmedi ate pore size nol ecul ar sieve
selected fromthe group of alumnosilicates with a
silica:alumna nolar ratio of 12-500.

Therefore, docunent (1), disclosing a process using a
di fferent dewaxing catalyst, i.e. a

si li coal um nophosphat e, does not anticipate the
subject-matter of such a claim as was conceded by the
Respondent .

Docunent (2) discloses a process involving
hydrocracking a feedstock with a catal yst conprising a
| arge pore zeolite and treating the resulting products,
i.e. the entire effluent, with an alum nosilicate of
the ZSM5 type, i.e. an internedi ate pore size zeolite
(see colum 11, lines 27 to 33 read in conbination with

2488.D
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colum 7, lines 13 to 21 and 57 to 58 and col um 9,
line 64 to colum 10, line 8), which process conprises
identical catalytic steps in claiml1l of the patent in
suit. However, this docunment concerns the preparation
of a gasoline and not of a mddle distillate and does
not disclose that a mddle distillate can be recovered
followi ng the process disclosed therein (see colum 2,
lines 3 to 9 and colum 11, lines 34 to 37). Therefore,
it cannot be considered to be novelty destroying for
the clai ned subject-matter

Docunent (3) discloses in its exanples a process
wherein the effluent of the hydrocracking step is
fracti onated before being contacted with the dewaxing
catal yst (see e.g. colum 10, lines 1 to 3 as well as
colum 4, line 67 to colum 5, line 2), which process
is thus different fromthat of claim1l which requires
that the entire effluent fromthe hydrocracking step is
contacted with the dewaxi ng catal yst.

The description of this docunent suggests that both the
hydr ocracki ng and the dewaxi ng step can be carried out
in the sane reactor and thus that the whole effluent of
the first step could be brought into contact with the
dewaxi ng catal yst (see colum 7, lines 37 to 39);
however, it does not teach that a mddle distillate
fraction is recovered fromthe resulting product. The
goal of docunent (3) is in fact the preparation of a

| ubricating oil stock, which has a greater anount of
conponent s having higher a boiling point than a mddle
distillate. Furthernore, contrary to the Respondent's
subm ssi ons, the above nentioned enbodi nent (in

colum 7 of docunment (3)) cannot be read in conbination
with the results of the illustrative exanples, which
relate to a different enbodi nent of the process of
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docunent (3), i.e. to a process wherein the effluent of
t he hydrocracking step is fractionated before being
contacted with the dewaxi ng catal yst, a process which
woul d necessarily lead to different results because of
the different process conditions used.

The Board concludes therefore that the subject-matter
of claim1 is novel over the cited prior art.

| nventive step

Claim1l of the patent in suit relates to a process for
the preparation of a mddle distillate product having a
reduced wax content, such as a jet fuel having a | ow
freeze point and a diesel fuel and heating oil having a
| ow pour point and cloud point, by contacting a wax-
cont ai ni ng hydrocarbon feedstock with a hydrocracking
catal yst containing a carrier, at |east one

hydr ogenati on netal conponent selected fromgroup VIB
and Goup VIII of the Periodic Table, and a | arge pore
zeolite, and thereafter contacting the entire effl uent
of that first step with a crystalline internediate pore
size nol ecul ar sieve selected fromthe group of
alumnosilicates with a silica:alumna nolar ratio of
12-500 as dewaxing catal yst (see page 2, lines 3 to 6
and 38 to 51 and page 4, lines 11 to 15).

According to the description of the patent in suit,
processes which |lead to an efficient conversion of the
hi gh nol ecul ar wei ght waxy feedstock conponents to give
a mddle distillate product having a | ow freeze or pour
and cl oud points were al ready known; for exanpl e,
docunent (4) described a process involving

hydr odewaxi ng a waxy feedstock on a crystalline
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intermedi ate pore size zeolite and thereafter
contacting the entire effluent of the dewaxing step

wi th a hydrocracking catal yst conprising a | arge pore
zeolite (see page 2 of the patent in suit, lines 20 to
30).

The Board finds that docunent (4), cited in the patent
in suit, represents the nost appropriate starting point
for evaluating inventive step, since it deals with the
preparation of a mddle distillate having a | ow freeze
or pour point and cloud point froma feedstock
cont ai ni ng waxy conponents and di scl oses a process

i nvol ving both a hydrocracki ng and a hydrodewaxi ng step
with the sane catalysts used in the patent in suit and
wi t hout any fractionation between these two process

st eps.

Al the other docunents cited by the Respondent appear
in this respect to be less suitable as a starting
point, since they either relate to processes using a
different pair of catalysts or do not explicitly deal
with the production of a mddle distillate or involve a
fractionati on between the hydrocracki ng and dewaxi ng

st eps.

The technical problemunderlying the clained invention
is said in the description of the patent in suit to be
t he provision of a process which inproves the results
obt ai ned by neans of the process of docunent (4) and
thus leads to a | ower freeze point or cloud and pour
point than that of the prior art process (page 2,
lines 30 to 34).
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In the light of the results of the conparative tests
contained in the patent in suit (see table 4 on page 8)
it appears that reversing the sequence of process steps
of document (4), i.e. carrying out the hydrocracking
step before dewaxi ng, under the process conditions used
in exanple 2, leads to a further reduction of the pour
and cloud point of the resulting mddle distillate
product .

As to the validity of these conparative tests, the
Respondent objected that the conpared processes had not
been carried out up to the sane conversion rate and
that the cloud point and pour point had been neasured
on the fraction 180°C+ and not on the pure mddle
distillate fraction (see point VI above).

However, these tests conpare a process as clained with
a simlar process to that carried out in docunent (4),
the only difference in process conditions being al so
the only difference between the process of the prior
art and that clainmed in the patent in suit. Therefore,
these tests represent in the Board's finding a valid
conparison with the prior art. Mreover, both the
process of the invention and the conparison |lead to the
recovery of a mddle distillate, at |east 50% by wei ght
of which has a boiling point below 371°C, therefore,
the cloud and pour points reported in table 4 for the
fraction 180°C+, which points are influenced by the
presence of the conponents boiling above the m ddle
distillate range, show the effect of the nodification
of the process steps on the reduction of the quantity
of undesirabl e conmponents having a high boiling point
in the resulting product.
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The Appel |l ants have argued that the sane effect as
shown in table 4 of the patent in suit will be achieved
under all possible process conditions enconpassed by
claim1, i.e. other conditions of tenperatures or
pressure or the use of other types of feedstock or

ot her pairs of catalysts. This was contradicted in the
appeal ed decision in which it was decided that, for
exanple, not all the catal ysts enconpassed by the
clainms could be expected to produce simlar results
(last three Iines of paragraph Il11.3 of the reasons for
t he deci sion).

The Board also notes that it is undisputed that a
slight variation in the process conditions, e.g. in
tenperature, can have a dramatic effect on the
conversion rate and therefore on the pour point of the
resulting product and that a variation of the catalyst
used al so necessitates an adjustnment of the process
conditions (see e.g. page 4, lines 52 to 57 of the
patent in suit or page 26, lines 19 to 33 and page 27
lines 12 to 24 of docunment (1)).

In view of the facts that claim 1l does not specify any
process conditions, such as the tenperature, to be used
during the process, that any kind of internedi ate pore
alum nosilicate can be used as dewaxi ng catal yst and
that the quantity of |arge pore zeolite contained in

t he hydrocracking catalyst is not specified and can be
very small in respect to anorphous catal ysts, which can
al so be contained in the hydrocracking catal yst, or can
represent al nost the whole of the catal yst (see e.qg.
exanple 2 of the patent in suit; page 6, line 56 to
page 7, line 1 and page 3, line 51), it is the Board's
j udgenent that a variation in these process features
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could dramatically affect the results in an

unpredi ctabl e way and woul d not guarantee that the

i nprovenent obtained by the specific sets of conditions
used in exanple 2 of the patent in suit would be
equal |y obtained for any possi bl e conbination of the
process features enconpassed by claiml.

According to the jurisprudence of the Boards of Appeal
of the EPO the burden of proof in such a situation
rests on the Appellants (see e.g. T 585/92, point 3.2
of the reasons for the decision).

Since the Appellants have not credi bly denonstrated
that the desired reduction of freeze or cloud and pour
poi nts can be achi eved under any process condition
covered by the claim this alleged inprovenent nust be
di sregarded in defining the technical problem
underlying the clainmed invention, which thus nust be
reformulated in | ess anbitious ternms as the provision
of an alternative hydrocracki ng and dewaxi ng process
leading to a mddle distillate having a | ow freeze or
pour point and cl oud point.

In the light of the indications contained in the patent
in suit, the Board is satisfied that the above
techni cal probl em has been successfully sol ved by
reversing the sequence of catalytic process steps of
docunent (4).

Even though docunent (2) relates to the preparation of
a gasoline and not of a mddle distillate and does not
di sclose that a mddle distillate can be recovered
followi ng the process disclosed therein (see point 3.1
above), docunent (1) teaches that the process of
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docunent (2), wherein the feedstock is first subjected
to hydrocracking using a |l arge pore size zeolite

hydr ocar bon cracki ng catal yst and then the entire
effluent is subjected to dewaxing on an internedi ate
pore zeolite dewaxi ng zeolite catal yst, such as ZSM 5,
in a continuous process, i.e. a process conprising
identical catalytic process steps as claim1 of the
patent in suit, can be used for preparing a mddle
distillate having a | ow pour point and | ow cl oud poi nt
(page 3, lines 3 to 16).

In the Board's view this teaching cannot be consi dered,
as argued by the Appellants, an erroneous
interpretation of the content of document (2) which in
fact relates to the preparation of a gasoline and not
of a mddle distillate; on the contrary it makes
avai l able to the public the know edge of the inventor
of docunment (1) that a process as disclosed in docunent
(2) can be applied for preparing a mddle distillate
havi ng a | ow pour point and cl oud point.

It is in fact established jurisprudence of the Boards
of Appeal of the EPO that a prior art disclosure nust
be read as giving to the information it contains the
meani ng that a skilled person would have given it at
its publication date and disregarding information which
woul d be understood by a skilled person to be w ong;
however, any teachi ng which woul d not be recogni zed as
wong by a skilled person has to be accepted as state
of the art (see T 412/91, unpublished in the QJ EPQ
point 4.6 of the reasons for the decision). This board
has no reason to deviate fromthese considerations and

t herefore decides that the above nentioned passage of
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docunent (1), relating to docunent (2), is state of the
art.

The foll ow ng passage on page 3 of docunent (1),
war ni ng that the process of docunent (2) could be not
particularly favourable to the viscosity of the final
product (see lines 16 to 28), cannot have any bearing
on the evaluation of the inventiveness of the clainms of
the patent in suit, since the viscosity of the final
product is not a feature of such clains and the
preparation of a mddle distillate of good viscosity is
not part of the technical problemdealt with in the
patent in suit.

A simlar consideration applies to the discussion of
the prior art in docunent (1), according to which |arge
pore zeolite catalysts are insufficiently selective for
t he production of a mddle distillate or lead to a
product having poor fluidity properties (page 2,

lines 1 to 11 and page 2, line 26 to page 3, line 2),
since the prior art there discussed related to
processes wherein the feedstock was contacted only with
the zeolite hydrocracking catalyst and not in a
sequence with a further dewaxing catal yst.

Therefore, the Board finds that a skilled person, faced
with the technical problemidentified in point 3.2.3
above, would have been aware that the reversion of the
sequence of catalytic process steps of docunent (4)
woul d have also led to a mddle distillate having a | ow
freeze or pour point and | ow cloud point as taught in
docunent (1).
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The skilled person woul d have thus considered the
reversion of the catalytic steps of the process

di scl osed in docunent (4) as the easiest nodification
of the process of this prior art to be carried out with
a mninmumof effort and it would thus have been obvi ous
for himto try this nodification as a first step when

| ooking for an alternative hydrocracki ng and dewaxi ng
process leading to a mddle distillate having a | ow
freeze or pour point and cloud point.

For these reasons, the Board concludes that the
subject-matter of claim1 | acks inventive step

Since this request is to be dism ssed on these grounds
there is no need to deal with the other issues raised
by the Respondent.

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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