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Summary of Facts and Subm ssi ons

2606. D

Eur opean patent application 99 972 245.7 is based on

i nternational patent application US99/24848, filed on
25 Cctober 1999, claimng a priority in the U S A of
16 Novenber 1998 based on application US 09/192650 and
publ i shed as WD 00/ 29510. The international application
as filed contained the follow ng i ndependent cl aim

"1l. A process for reducing sulfur content of gasoline
whi | e substantially maintaining notor octane nunber and
road octane nunber, conpri sing:

contacting a catalytically cracked olefinic
gasol i ne stream conpri sing organi c sul fur conpounds and
having an initial boiling point in the gasoline boiling
range, an initial sulfur content and an initial road
octane nunber with a catal yst conprising an al um na
substrate inpregnated with at | east one netal selected
fromthe group consisting of Goup VI netals of the
Periodic Table and Group VIII nmetals of the Periodic
Tabl e, under a conbination of a tenperature of from
300° to 650°F (149° to 343°C), a space velocity of from
0.1 to 10 LHSV and an at nosphere conprising hydrogen to
convert the sulfur conpounds to hydrogen sul fide;

wherei n hydrogen sulfide is renoved fromthe
gasoline streamto provide a gasoline having a reduced
sul fur content lower than the initial sulfur content, a
| ess than 5% change in notor octane nunber fromthe
initial notor octane nunber and a | ess than 10% change
in the research octane nunber.”

In a decision notified by post on 2 June 2003, the
Exam ning Division refused the application.
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That deci sion was based on Clains 1 to 10 enclosed in
the applicants' letter dated 9 Cctober 2002, Claiml
readi ng as foll ows:

"1l. A process for reducing sulfur content of gasoline
whi | e substantially maintaining notor octane nunber and
road octane nunber, conpri sing:

contacting a catalytically cracked olefinic
gasol i ne stream conpri sing organi c sul fur conpounds and
having an initial boiling point in the gasoline boiling
range, an initial sulfur content and an initial road
octane nunber with a catal yst conprising an al um na
substrate inpregnated with at | east one netal selected
fromthe group consisting of Goup VI netals of the
Periodic Table and Group VIII nmetals of the Periodic
Tabl e, under a conbination of a tenperature of from
204.4° to 315.6°C (400° to about 600°F), within a
pressure range of from 689.48 to 2757.92 kPa (100 to
400 psig), and a space velocity of fromabout 0.1 to 10
LHSV and an at nosphere conpri sing hydrogen to convert
t he sul fur conpounds to hydrogen sul fide."

The Exam ning Division held that:

(a) The amendnents conplied with Article 123(2) EPC,

(b) The objection of |ack of novelty over the
di scl osure of D1 (US-A-5 378 352), raised in the
first conmunication of the Exam ning Division, was
no | onger maintained. Having regard to the process
conditions disclosed in D1 and the argunents
of fered by the applicants, the clainmed subject-
matter represented a purposive sel ection. Hence,



- 3 - T 1089/ 03

the clai ned subject-matter was not antici pated by
t he di scl osure of D1.

(c) D2 (Us-A-5 576 256) disclosed a process for
upgradi ng a sul phur-rich heavy napht ha feedst ock,
in which a catal yst was used whi ch contai ned Co,
Mb, alum na and H-ZSM5. |In particular, the
process of Exanple 6 was operated at 200 psig,
280°C, a H/ HC feedstock nolar ratio of 3 and a
LHSV of 1-2 h'!, and resulted in sul phur reduction
and octane enhancenent. In this respect, contrary
to the applicants' argunentation that the catal yst
of aim1l only included netals of G oups VIB and
VIl of the periodic system the Exam ning
Division found that the wording of Claim1, in
particul ar the expression "... catalyst
conprising ...", did not exclude the presence of
further catalytic conponents, such as those
contained in the catal yst of D2. Therefore, the
subject-matter of Clains 1 to 10 was not new.

(d) In view of the above objection, the application
was consequently to be refused (Article 97(1) EPC).

L1l On 4 August 2003, the applicants | odged an appeal
agai nst that decision and paid the appeal fee. In their
statenment setting out the grounds of appeal, received
on 2 COctober 2003, the appellants enclosed two sets of
amended clains as the main request and the auxiliary
request, respectively.

I V. In reply to a communi cation of the Board in preparation
for the oral proceedings, the appellants enclosed five
sets of amended clains as the main and the first to

2606. D
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fourth auxiliary requests, respectively; the nmain and
the first auxiliary request replacing the requests then
on file (letter dated 5 July 2004).

V. During the oral proceedings, held on 6 August 2004, the
appellants filed a set of anended Clains 1 to 10 as the
new mai n request which, before deliberation, becane the
sol e request and replaced the requests then on file.
Claim 1 according to the main request reads as foll ows:

"1l. A process for reducing sulfur content of gasoline
whi | e substantially maintaining notor octane nunber and
road octane nunber, conpri sing:

contacting a catalytically cracked olefinic
gasol i ne stream conpri sing organi c sul fur conpounds and
having an initial boiling point in the gasoline boiling
range, an initial sulfur content and an initial road
oct ane nunber with a conventional desul furization
catal yst made up of an al um na substrate inpregnated
with a Goup VI and/or Goup VIIl nmetal or a dual
functional catalyst that perforns desul furization and
cracking reactions made up of an internedi ate pore size
alum nosilicate zeolite having an alum na substrate
i npregnated with a Goup VI and/or Goup VIII netal,
the contacting being carried out under a conbi nati on of
tenperature of from 400° to 600°F (204.44° to 315.55°C),
a pressure of 100 to 400 psig (790 to 2859.35 kPaa), a
space velocity of fromO0.1 to 10 LHSV and an at nosphere
conprising hydrogen to convert the sul fur conpounds to
hydr ogen sul fi de;

wherei n hydrogen sulfide is renoved fromthe
gasoline streamto provide a gasoline having a reduced
sul fur content lower than the initial sulfur content, a

| ess than 5% change in notor octane nunber fromthe

2606. D
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initial notor octane nunber and a | ess than 10% change
in the research octane nunber."”

Dependent clains 2, 3 and 7 to 10 were brought into
line with Caim1l and, where necessary, the units of
nmeasure were anended in conpliance with Rule 35(12) EPC

The argunents of the appellants can be sunmarised as
fol | ows:

(a) The clains had been anended as foll ows:

(1) Caim1l included the last part of Claim1l as
filed, which had been cancelled during the
exam nation proceedi ngs;

(it) A'so, aim1l defined two alternative
catal ysts, conventional and dual functional,
inline with the description as filed, and
that definition was not in contradiction
wi th dependent claim2 (Article 84 EPQC

(iii) Further, GAaim1l defined that only al um na
and/ or zeolite together with nmetal (s) of
Groups VI and/or VIII made up the catalyst;

(iv) Hence, the new clains conplied with
Article 123(2) EPC as well as with
Article 84 EPC, clarity and support;

(v) The dependent cl ai ns had been anended
correspondi ngly;

(vi) As regards the units of neasure, the Sl
units, in brackets, followed the US units,
inline wwth Rule 35(12) EPC. Therefore, it
was cl ear which units were the original and
whi ch the correspondi ng conversi on.
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The gi st of the invention underlying the
application in suit was a process which did not
only reduce the sul phur content but al so prevented
any substantial nodification of the octane nunbers.
To achi eve these goals, a fraction was treated
under specific |ow tenperature, |ow pressure and
usual linear hourly space velocity (LHSV). As
shown in the exanples, although that process was
conducted at | ow pressure and | ow tenperature, it
neverthel ess was very advant ageous and achi eved
substantial reduction of sul phur while maintaining
t he octane nunbers. The invention did not lie in
the catal yst but in a process to desul phurise the
fraction wth a known catal yst, under specific
conditions, while nmaintaining the octane nunbers.
Therefore, a conventional catalyst, which was
known for dewaxi ng, had been successfully put to

use to a new situation for a new purpose.

As regards novelty, D1 disclosed a

desul phuri sati on process operating at a
tenperature of at |east 650°F and a pressure of 50
to 1500 psig. Since D1 showed inprovenents at and
above 650°F, it led the skilled person away from
the | ow tenperature of the clainmed process.
Further, the conbination of |ow tenperature and

| ow pressure was not contenplated by Dl1. Therefore,
as acknow edged in the inpugned decision, the

cl ai med subject-matter was a purposive sel ection
over D1.

D2 related to a hydro-isonerisation process of a
heavy napht ha feedstock, by neans of a catal yst
system conprising a matri x, a support nedi um
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Wi thin or distributed through the matrix, and a
catal ytically active phase which included a G oup
1A nmetal, preferably gallium Hence, that
process used a different catalyst and ainmed at a
di fferent purpose. Since the catalytic conposition
as defined in the anmended clains did not contain
any G oup IIl metal such as gallium the clained

subj ect-matter was novel

I n addi tion, when hydrodesul phuri sati on was
referred to as such in D2, it was stated that
conventi onal hydrodesul phurisation was frequently
acconpani ed by | oss of octane nunber. Mreover, it
was apparent fromthe exanples that the process of
D2 was carried out under different operating
conditions and/or provided different gasoline
products having reduced sul phur content as well as
| arge fraction of isonerised product and increased
oct ane nunbers. Therefore, D2 actually confirnmed

t hat conventional hydrodesul phuri sation reduced

t he octane nunber and additionally taught the use
of a catalyst different fromthe one defined by
the clained subject-matter, for a different

pur pose.

D3 (US-A-5 591 324) and D4 (US-A-5 770 047) were
closely related to D2, addressed the sanme purposes
and contai ned the sanme teachings and di scl osures.
D5 (US-A-4 696 732) related to dewaxi ng of

petrol eum resi dua.

Therefore, the clained subject-matter was novel .
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The appel l ants requested that the inmpugned decision be

set aside and that a patent be granted on the basis of

Clains 1 to 10 submtted as the main request during the
oral proceedi ngs before the Board.

Reasons for the Decision

1

2.2

2606. D

The appeal is adm ssible.

Amrendnent s

Conpared to Claim1l as originally filed, daiml

according to the present request contains the follow ng

amendnent s:

(a) "a conventional desulfurization catalyst nmade up
of an alum na substrate inpregnated with a G oup
VI and/or Goup VIII netal or a dual functiona
catal yst that perforns desul furization and
cracking reactions made up of an internedi ate pore
size alumnosilicate zeolite having an al um na
substrate inpregnated with a G oup VI and/or G oup
VIIl nmetal, the contacting being carried out”;

(b) "tenperature of from 400° to 600°F (204.44° to
315.55°Q) ";

(c) "a pressure of 100 to 400 psig (790 to 2859. 35
kPaa) ".

Amendnent (a) has a basis in the original description:
page 7, lines 4 to 11, 15 to 18 and 24 to 25; page 9,
[ine 1.
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2.5

2.6

2.7
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Amendnent (b) has a basis in the preferred range for
the tenperature disclosed on page 8, line 12.

Amendnent (c) has a basis in the preferred pressure
range di scl osed on page 8, lines 13 to 14.

Conpared to Claim2 as originally filed, Caim?2
according to the present request contains the follow ng
anmendnents: the internediate pore size zeolite is an
intermedi ate pore size alumnosilicate zeolite, as
defined in Caim1l. The basis for the internedi ate pore
size alumnosilicate is on page 9, first line, of the
application as filed. That zeolite is selected fromthe
group consisting of the zeolites defined in Claim2 as
filed, apart fromthe rectification of the original
termM41S to MCM41S, in line with page 9, line 6, of
the application as fil ed.

Conmpared to Caim6 as originally filed, Caim7 now
conprises: a restriction of the hydrogen to hydrocarbon
ratio, in accordance with page 8, line 18, of the
application as filed; a correction of the conversion of
the original US units into the SI units, which has the
sanme basis as above; and an indication of the
conversion of the original US units into the SI units
in brackets, inline with Rule 35(12) EPC.

Clainms 8, 9 and 10 were not present in the set of
clains as filed. Caim8 has a basis on page 9, lines 7
and 8, of the original description. Caim9 has a basis
on page 8, lines 15 to 16, of the description as fil ed.
Claim 10 has a basis on page 5, lines 17 to 19, of the
description as filed.
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Therefore, the application under exam nation has not
been anended in such a way that it contains subject-
mat t er whi ch extends beyond the content of the
application as filed (Article 123(2) EPC)

Clarity

Al t hough an objection based on the Guidelines, CIlI1,
4.7 was raised in the first comunication of the

Exam ning Division (dated 3 July 2002; Point 6.3), the
applicants retained the last part of daim1l as filed.
According to the cited passage of the Cuidelines,
clainms which attenpt to define the invention by a
result to be achi eved should not be allowed, in
particular if they only anount to the underlying
techni cal problem However, the last part of Caim1l as
filed did not nerely anbunt to the underlying problem
but contained further features, in particular that

hydr ogen sul phide is renoved fromthe gasoline stream
and that the obtained gasoline is specified by the

al  owabl e | osses of RON and notor octane nunber (MON).
These features are defined in concrete terns, which can
positively be verified by tests known to the person
skilled in the art and are thus acceptable, in |line
with decision T 68/85 (QJ EPO 1987, 228). Furthernore,
the allowed | osses of octane nunbers provide a nore
specific definition of the vague term "substantially
mai nt ai ni ng notor octane nunber and road octane numnber"”
inthe first part of Claim1l. The fact that the
magni t ude of the | oss of the RON may provide a clear

di stinction over a process of hydrodesul phurisation of
cracked feedstock is apparent from Table 6 of D2.
Therefore, the (cancelled) last part of Claim1l as
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filed has been reintroduced into Claiml to conply with
Article 84 EPC

Hence, the anmendnents to the clains, which essentially
repeat the wording of the application as filed, do not
affect the clarity of the clainms (Article 84 EPC)

It follows fromthe above, that the sole request filed
during the oral proceedings is adm ssible.

Novel ty

According to the decision under appeal, the clained
process was consi dered to be not novel over the process
of D2, because the catalyst used in the clainmed process
did not exclude further netals and could thus not be

di stingui shed fromthe catalysts used in the processes
of D2. Hence, before dealing with the disclosure of the
cited docunents, the question arises whether or not the
anmended definition in Caim1l excludes further netals
ot her than those of Groups VI and VIIl of the Periodic
Tabl e.

According to present Claim1, the conventional

desul phuri sation catalyst is nade up of an al um na
substrate that is inpregnated with a Goup VI netal, or
with a Goup VIIl netal, or wwith a Goup VI and a G oup
VIIl nmetal. Since the term "nade up" neans forned,
constituted, prepared by putting together the el enents
listed after that term the definition of the
conventional desul phurisation catal yst does excl ude the
presence of other substrates and/or netals of other

G oups of the Periodic Table on the alum na substrate.
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As to the dual functional catalyst which perforns

desul phuri sation and cracking reactions, it is nade up
of an intermedi ate pore size alumnosilicate zeolite
having an alum na substrate inpregnated with a G oup VI
netal, or wwth a Goup VIIl netal, or wwith a Goup VI
and a Goup VIIl netal.

Since the term "made up" has the meaning as above
(point 4.1), the definition of the substrate of the
dual functional catalyst al so excludes the presence of
nmetal s of other G oups of the Periodic Table.

As regards the zeolite, it has an internedi ate pore
size and it is an alumnosilicate. The terns
"internedi ate pore size" and "alumnosilicate" are
further specified in the application as filed
(paragraph bridging pages 8 and 9). According to those
passages, no further netal other than al um nium which
is preferred, is incorporated in the alumnosilicate

zeolite.

The mention that "other isostructural forns of the
intermedi ate pore size zeolites containing other netals
i nstead (enphasi s added) of al um num such as gal |ium
boron or iron can also be used" (last sentence of the
first paragraph on page 9) relates to |l ess preferred
alternative zeolites, which, however, are now excl uded
fromdaim1l. The above picture is not changed by the
further nention in the description as filed (page 7,
lines 29 to 30) that the zeolite used in the catal yst
m ght include as other conponents of its structure,
present in mnor anmounts, netals such as gallium iron
and boron. In that case, those optional other
conponents such as galliumwould be a constituent part
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of the zeolite structure and it is not apparent from
the description that that galliumwuld mgrate to the
al um na substrate where it would exhibit the clained
catal ytic function, for which the netals of G oups VI
and VIl are selected. Instead, according to the
description as filed, the zeolite should nerely fulfil
t he additional function of cracking the feedstock
(page 4, line 21). In any case, the presence of gallium
in the alumnosilicate is not required by the wording
of Caiml. Also, the applicants have decl ared that al
t he above passages in the description, which were not
inline wwth the definition of the alumnosilicate
zeolite of Cdaim1l1, would be cancell ed when adapting

t he description.

Simlar considerations apply nutatis nutandis to the
passage of the application as filed, which nerely
mentions that other netals (i.e. other than nol ybdenum
and tungsten, or nickel and cobalt) possessing
hydrogenation functionality are also useful in the
service, i.e. hydrodesul phurisation (page 7, lines 4
to 8). Since the nentioned passage is not consistent
with the definition of aiml, it could also be
cancel | ed.

The above interpretationis in line with the purpose of
the process of aiml (to convert the sul phur
conpounds to hydrogen sul phide) as defined in the
description as filed (page 1, line 4; page 2, lines 7
to 9; page 3, lines 13 to 17 and 24 to 32; page 7,
lines 4 to 11 and 15 to 17; page 10, lines 1 to 12;
page 11, lines 25 to 29; Exanples 1, 5 and 6).
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The adaptation of the description to the clains
according to Caim84 EPC, if any, is however left to
t he decision of the Exam ning D vision.

In conclusion, on the proper interpretation of the
amended feature in CQaim1l, the catalytic conposition
used on the substrate for reducing the sul phur content
whi | e substantially maintaining notor octane nunber and
road octane nunber only contains netals of G oups Vi
and VII1 of the Periodic Table.

D1 concerns a process of upgrading a sul phur and olefin
containing feed fraction containing at |east 100 ppm S,
and boiling in the gasoline boiling range which
conpri ses:
contacting such sul phur and ol efin containi ng gasoline
boiling range feed fraction with a hydrotreating
catal yst at tenperatures of at |east about 650°F, which
conpri ses

(a) a substantially acidic porous refractory solid
having an internedi ate effective pore size and the
t opol ogy of a zeolitic behaving material corresponding
to at |east one nenber of the group consisting of ZSM 5,
ZSM 11, ZSM 22, ZSM 23, ZSM 35, ZSM 50, MCM 22, and
nordenite,

(b) a Goup VI netal,

(c) a Goup VII'l netal, and

(d) a suitable refractory support, under
hydrotreating conditions conprising a tenperature of
about 650° to 900°F, a pressure of about 50 to
1500 psig, a space velocity of about 0.5 to 10 LHSV,
and a hydrogen to hydrocarbon ratio of about 500 to
5000 standard cubic feet of hydrogen per barrel of feed,
which are sufficient to separate at | east sone of the
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sul phur fromthe feed nol ecul es and convert such to

hydr ogen sul phide, to produce a product conprising a
normally liquid fraction boiling in substantially the
sane boiling range as the feed, but which has a | ower

sul phur content than the feed and which has a research
octane nunber (RON) substantially no |ess than the feed;
and recovering at |east the gasoline boiling range
fractions so produced (Claim1l).

The feed fraction conprises a |light naphtha fraction
having a boiling range within the range of G to 330°F
(GAaim2), or a full range naphtha fraction having a
boiling range within the range of G to 420°F (C aim 3),
or a heavy naphtha fraction having a boiling range

wi thin the range of 330° to 500°F (Claim4), or a heavy
napht ha fraction having a boiling range within the
range of 330° to 412°F (Claim5). In particular, said
feed can be a cracked naphtha fraction conprising
olefins (Claim®6).

Preferably, the refractory support is at |east one
menber selected fromthe group conprising silica-
alumna (Claim9) and the hydrotreating catal yst
conpri ses cobalt, nolybdenum and al um na (C aim10).

The hydrotreating conditions preferably conprise a
tenperature of about 700° to 800°F, a pressure of about
300 to 1000 psig, a space velocity of about 1 to 6 LHSV,
and a hydrogen to hydrocarbon rati o of about 1000 to
2500 standard cubic feet of hydrogen per barrel of feed
(A aim12).
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In particular, the feed can contain 10,000 to

30, 000 ppm S by weight, and the hydrotreating
conditions can conprise a tenperature of about 650° to
900°F, and the product has a research octane nunber
(RON) greater than the feed (Caim 13).

It is apparent fromthe above that the process

di scl osed by D1 also relates to reducing sul phur
content of gasoline while substantially maintaining
not or octane nunber and road octane nunber. Further,

t hat process al so uses a dual functional catalyst
within the definition of laiml in suit. However, the
process of D1 is carried out at a tenperature of from
at | east 650°F to 900°F, conpared to from at |east 400
to 600°F for the clained process.

Al though Figures 2 and 3 of Dl show that both the
conventional CoM/ Al ,0; catal yst and the dual functional
catal yst CoMo/ MCM 22 cat al yst prepared in accordance
with Exanple 1 of D1 have al so been used at 450°F and
550°F, which tenperatures fall within the definition in
Caimlin suit, the pressure used in Exanple 1 (i.e.
600 psig, see columm 9, line 30) lies outside the range
of 100 to 400 psig defined in Cdaim1lin suit.

It is apparent fromthe above that the process defined
in present Caim1l is operated at conbi ned conditions
of |ower tenperature and | ow pressure. Therefore, in
line with the decision under appeal, the process

di scl osed by D1 does not prejudice the novelty of the
subj ect-matter of C aim1.

D2 and D3 relate to the sane subject-matter, in fact
t hey have the same description. Wereas the clains of
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D2 are directed to a hydroconversion catal yst system
those of D3 instead are directed to a process of use of
that catalyst. Since Claim1l under exam nation concerns
a process, docunent D3 will therefore be considered.
The concl usions drawn fromthe analysis of D3 would of
course al so apply to D2.

D3 concerns a process for upgrading a sul phur rich
heavy naphtha feedstock conprising the steps of:
provi di ng a heavy naphtha feedstock having an initial
sul phur content and an initial octane nunber; and
contacting said feedstock with a hydroconversion
catal yst system under a hydrogen atnosphere at

hydr oi soneri sati on tenperature and pressure so as to
provide a final product having a final sul phur content
which is less than the initial sul phur content of the
feedst ock, and having a final octane nunber which is
substantially equal to or greater than said initial
oct ane nunber of the feedstock, and wherein the final
product has an increased isonerised conponent and
substantially no increase in aromatic content with
respect to said feedstock said hydroconversion catal yst
conprises (1) a catalytically active matrix, (2) a
support nmediumdistributed through the matrix, said
support nmedi um conprising a silicious nolecul ar sieve
material, and (3) a catalytically active phase
supported on the support nedium said catalytically
active phase conprising a first netal selected from
group Il A of the periodic table of elenents and a
second nmetal selected fromgroup VIB of the periodic
table of elements (Claim1l).

The feedstock preferably has an initial sul phur content
of between about 1 ppmto about 20,000 ppm (C aim 2),
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and the final sul phur content is preferably between
about 30%to about 60% Il ess than said initial sulphur
content (Claim3). Hence, the process of D3 reduces the
sul phur content.

The final octane nunber is greater than said initial
oct ane nunber by between about 2 to about 40 (C aim4).
In particular, if the feedstock is a heavy straight run
napht ha, the final octane nunber is greater than said
initial octane nunber by between about 30 to about 40
(daimb5); and, if the feedstock is a heavy cracked
napht ha, the final octane nunber is greater than said
initial octane nunber by between about 2 to about 10
nunbers (Claim®6). Hence, the process of D3 nay or may
not be suitable for substantially maintaining the

oct ane nunbers.

D3 al so concerns a process for upgrading a sul phur rich
heavy napht ha feedstock, conprising the steps of:
provi di ng a heavy naphtha feedstock having an initial
sul phur content and an initial octane nunber;
contacting said feedstock with a hydrodesul phuri sation
catal yst under a hydrogen atnosphere and

hydr odesul phuri sati on tenperature and pressure to
provi de an internedi ate product having an internedi ate
sul phur content less than said initial sulphur content
and an internedi ate octane nunber |ess than said
initial octane nunber; and

contacting said internedi ate product with a
hydroconver si on catal yst system under a hydrogen

at nosphere at hydroi soneri sation tenperature and
pressure so as to provide a final product having a
final sul phur content which is less than the

i ntermedi ate sul phur content, and having a final octane
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nunber which is greater than said internedi ate octane
nunber, and wherein the final product has an increased
i someri sed conmponent and substantially no increase in
aromatic content with respect to said feedstock said
hydroconversi on catal yst conprises (1) a catalytically
active matrix, (2) a support mediumdistributed through
the matri x, said support nmedium conprising a silicious
nol ecul ar sieve material, and (3) a catalytically
active phase supported on the support nedi um said
catalytically active phase conprising a first nmeta
selected fromgroup II1A of the periodic table of

el ements and a second netal selected fromgroup VIB of
the periodic table of elements (Claim 7). Hence, when a
separate desul phurisation step is included in the
process of D3, it is carried out on a conventi onal

catal yst therefor and it substantially reduces the

oct ane nunbers.

The results of the exanples of D3 can be sunmarised as
fol |l ows:

In Exanple 1, the preparation of the follow ng two
catalysts is illustrated: CoMoP/ Al ;03 + GaCrH ZSM 5 and
Ni MoP/ Al ,0; + GaCrH-ZSM 5 (Tabl e 1). These catal ysts

i nclude netal s other than those of Groups VI and VI I

of the Periodic Table.

In Exanple 2, to show the inportance of both the active
netal s supported on the zeolite support nmedium and al so
on the alumna matrix, the followi ng three catal ysts
have been prepared:

Cat al yst A CoMoP/ Al ;03 + GaCr H- ZSM 5;
Cat al yst B: CoMoP/ Al ;O3 + H ZSM 5;
Catal yst C. Al ,0; + GaCr/ H ZSM 5.
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These catal ysts were tested in hydroi somerisation of n-
octane at 350°C and 400 psi. Catalyst A, which has the
active netal phases on both the matrix and zeolite
support is the nost preferred catalyst. Therefore, this
exanpl e, although it does not disclose a feed and a
tenperature within the definition of daiml in suit,
shows that the catal yst should have active phases
containing Ga+Cr as well as Co, Mo and P to provide the
best results.

Exanpl e 3 concerns the use of Catalyst Ain

hydr oi soneri sati on of a heavy virgin naphtha under
hydr oconversion conditions simlar to those of
Exanple 2 but with rising pressures. The process

i nproves as pressure increases. The concl usi ons drawn

from Exanple 2 apply nutatis nutandi s here.

Exanple 4 illustrates a two-stage process using a
commer ci al hydrodesul phuri sation catal yst and process
(first stage) foll owed by hydroconversi on using

Catal yst A of Exanple 2. The feed was a heavy cracked
naphtha. In addition to the distinct constitution of
Cat al yst A of Exanple 2, hydrodesul phurisation was
carried out at 340°C, hence outside the maxi mum
tenperature of aim1l in suit. Further, the Research
Oct ane Nunber (RON) was reduced from 77 to 44 (Table 6),
hence bel ow the reduction Iimt specified in daim1lin
suit. The hydroi sonerisation, which was conducted at
330°C and 700 psig, did increase the RON from44 to 81.

Exanple 5 also illustrates a two-stage process simlar
to that of Exanple 4 but applied to a heavy FCC napht ha
feedst ock and using Catal yst A of Exanple 2. However,
in addition to the distinct constitution of Catalyst A
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of Exanpl e 2, hydrodesul phurisation was carried out at
340°C, i.e. above 315.55°C as defined in Caim1, and
hydr oi soneri sati on was carried out at 330°C and

700 psig.

I n Exanpl e 6, an atnospheric straight run naphtha with
| ow sul phur content (60 ppm is treated with the

catal yst of D3 to provide transformation to nore

sui tabl e i sonmeri sed hydrocarbon products wi th high

oct ane nunbers (RON and MON val ues). The process is
carried out at 280 to 320°C and 200 psig. Although

t hose operating conditions such as pressure and
tenperature fall within the definition of aim1l in
suit, the follow ng distinctions should be noted: the
feed; the conposition of the catalyst is not disclosed;
if the catalyst was any of those of Tables 1 and 2, it
woul d contain netals other than those of Goup VI and
VIIl of the Periodic Table; further, the RONis
increased from 55 (feedstock) to 85 (product) (Table 8),
which increase is outside the limtation of Claim1lin

suit.

Exanple 7 deals with light cuts of FCC (65°to 170°C)

wi th noderate content of sul phur (600 ppm). However,
the catalyst is not defined, as in Exanple 6. Further,
the tenperature conditions (320-350°C) are outside the
cl ai mred ones. Exanple 7 shows that when treating FCC
cuts, conpared to atnospheric straight run naphtha as
in Exanple 6, the tenperature is increased over that
shown in Exanple 6.

The further exanples of D3, which relate to the
typol ogy of the zeolite material, are |less relevant and
need not be considered in detail.
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It follows fromthe above anal ysis that the process of
D3 requires a catal yst and process conditions which are
different fromthe clained ones. Thus, the process of
D3 is not prejudicial to novelty, which conclusion
applies to D2 as well.

D4 is a continuation-in-part of D2, which contains
further steps for decreasing the nitrogen content. D4
t hus concerns a process for upgrading a nitrogen and
sul phur rich heavy napht ha feedstock conprising the
steps of:

provi di ng a napht ha feedstock having an initial
nitrogen content, an initial sul phur content and an
initial octane nunber;

contacting said naphtha feedstock with an acid source
so as to provide a reduced nitrogen feedstock having a
reduced nitrogen content which is less than said
initial nitrogen content;

contacting said reduced nitrogen feedstock with a
hydroconver si on catal yst system under a hydrogen

at nosphere, tenperature and pressure so as to provide a
final product having a final nitrogen content which is
| ess than said initial nitrogen content, a final

sul phur content which is less than said initial sulphur
content, and having a final octane nunber which is
substantially equal to or greater than said initial

oct ane nunber of the feedstock, and wherein said final
product has an increased isonerised conmponent and
substantially no increase in aromatic content with

respect to said feedstock (Claim1l).

The catal yst used in that process conprises:
a catalytically active matrix;
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a support nediumdistributed through the matri x and
conprising a silicious nolecular sieve material; and

a catalytically active phase supported on the support
medi um and conprising a first netal selected from group
11 A of the periodic table of elenents and a second
nmetal selected fromgroup VIB of the periodic table of
el ements (Claim?2).

Hence, as far as desul phurisation is concerned, D4 is
not nore relevant than D3 and D2. The concl usi ons drawn
fromthe analysis on D3 therefore applies nutatis

mut andi s to D4.

D5 concerns a process conprising the steps of

si mul t aneous denetal | ati ng, hydrodesul phuri sing and
dewaxi ng petrol eumresi dua at | east 50% of which boils
above 750°F by contacting said residua with a catal yst,
conprising: (a) a hydrogenation/ dehydrogenati on
conponent supported on catalytically active al um na,
said alum na having a controll ed pore size whereby said
catal yst has 75% of its pore volunme in pores no greater
than 100 Angstromunits in diameter, and about 20% of
its pore volume in pores greater than about 300
Angstromunits in diameter; and (b) an internediate
pore zeolite, and zeolite beta as a | arge pore
conponent and a | arge pore non-zeolitic inorganic

bi nder (Claim1l).

The hydrogenati on/ dehydr ogenati on conponent preferably
includes a catalytically effective anbunt of at |east
one netal selected from Goup VIB and Goup VIIl of the
Periodic Table (Claim2) and the internedi ate pore
zeolite is ZSM5 (Claim 3).



2606. D

- 24 - T 1089/ 03

The process further conprises recovering an upgraded
petrol eum product characterized by fractions having
pour points |ess than about 20°F and by kinematic

viscosity |l ess than about 500 centistokes (C aimb5).

The process further conprises reacting the catal yst at
pressures between about 200 and about 3000 psig,

t enper at ures bet ween about 600° and about 900°F, and a
space vel ocity between about 0.1 and about 10 LHSV
(Caim®6).

The internediate pore zeolite is preferably selected
fromthe group having the structure of ZSM5, ZSM 11
ZSM 12, ZSM 22, ZSM 23, ZSM 34, ZSM 35, ZSM 38, ZSM 48,
TVA Ofretite, Cinoptilolite and Erionite (Cl aim8).

The process hydrogenati on/ dehydr ogenati on conponent
preferably includes 1 to 10 wt% of Goup VIII netal and
5to 20 wt% of Goup VIB netal, based on total catalyst
wei ght and expressed in elenmental form (Cdaim?9),
whereby said G oup VIII netal conprises nickel and said
G oup VIB netal conprises nol ybdenum (C aim 11), in
particul ar wherein said Goup VIII nmetal conprises 2 to
10 wmt % ni ckel oxide and said G oup VIB netal conprises
5to 20 wt % nol ybdenum oxide (O aim12).

The contacting is preferably carried out in the
presence of hydrogen gas at a total pressure of about
500 to 3000 psig, a tenperature of about 600° to 850°F
and a liquid hourly space velocity of 0.1 to 5, based
on the total conplenent of catalysts in the system
(Caim10).
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More particularly, the process is for

hydr odesul phuri sation, denetallising and dewaxi ng
petrol eum residua, and conprises contacting the residua,
at |l east 50% of which boils above 750°F, with a

catal yst conprising 5 to 50 wt % Zeolite Beta and 95 to
50 wt % al um na, based on the conbi ned wei ght of Zeolite
Beta and alum na, ZSM5, and 10 to 25 wt % based on
total catalyst weight, of nickel oxide in an anmount of
2 to 10 wt % and nol ybdenum oxi de in an amount of 5 to
20 wt% said catalyst having 75%of its pore volune in
pores no greater than 100 Angstromunits in dianeter
and about 20%of its pore volunme in pores greater than
about 300 Angstromunits in dianmeter, said contacting
being carried out in the presence of hydrogen gas at a
total pressure of about 500 to 3000 psig, a tenperature
of about 600° to 850°F and a liquid hourly space
velocity of 0.1 to 10, based on the total conplenent of
catalyst in the system (C aim 13).

It follows fromthe above analysis, that apart from any
anal ogy with the use of the catal ysts, the process of
D5 is carried out wwth a different feed (petrol eum
residua), under different conbinations of tenperature
and pressure, to obtain a different product. Therefore,
D5 cannot prejudice the novelty of the clainmed process.

In view of the above, the amendnents nmade have actually
overconme the novelty objection, on which the refusal
had been based (points 4 to 4.2 of the inpugned

deci sion). Thus, the appellants no | onger seek grant of
the patent with a text corresponding to that which was
rejected by the Exam ning D vision.
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10. Therefore, since the exam nation has to be continued on
a new basis and since inventive step has not been dealt
with in the inpugned decision, the Board consequently
considers it appropriate to remt the case to the
Exam ning Division for further prosecution, in
conpliance with Article 111(1) EPC.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the departnent of first

i nstance for further prosecution.

The Regi strar: The Chai r man:

C. Ei ckhoff R. Teschemacher
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