BESCHWERDEKAMVERN
DES EUROPAI SCHEN

PATENTAMTS OFFI CE

rnal distribution code:
] Publication in QJ

] To Chairmen and Menbers
X] To Chairnen

] No distribution

BOARDS OF APPEAL OF CHAMBRES DE RECOURS
THE EUROPEAN PATENT

DE L' OFFI CE EUROPEEN
DES BREVETS

DECI SI ON
of 28 April 2004

Case Nunber:

Appl i cati on Nunber:
Publ i cati on Nunber:

| PC:

Language of the proceedi ngs:

Title of invention:

T 0074/01 - 3.3.6
92870074. 9
0571701

C10G 69/ 12

EN

Process for the al kylation of aromatics

Appl i cant:
ATOFI NA Resear ch

Opponent :
Headwor d:
Al kyl at ed aromati cs/ ATOFI NA

Rel evant | egal provisions:
EPC Art. 56

Keywor d:
"I nventive Step - no"

Deci si ons cited:

Cat chword

EPA Form 3030 06. 03



9

Européisches European Office européen
Patentamt Patent Office des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunber: T 0074/01 - 3.3.6

DECI SI ON

of the Technical Board of Appeal 3.3.6

Appel | ant :

Repr esent ati ve:

Deci si on under appeal :

Conposition of the Board:

of 28 April 2004

ATCOFI NA Research
Zone Industrielle C
B- 7181 Seneffe (Fel uy) (BE)

Deci si on of the Examining Division of the

Eur opean Patent O fice posted 5 Septenber 2000
refusi ng European application No. 92870074.9
pursuant to Article 97(1) EPC

Chai r man: G N C Raths
Menber s: G Dischi nger - Hoppl er
U J. Tronser



- 1- T 0074/ 01

Summary of Facts and Subm ssi ons

1282. D

This appeal is fromthe decision of the Exam ning
Division to refuse European patent application

No. 92 870 074.9 relating to a process for the

al kyl ati on of aromatics, on the ground that the
subj ect-matter of the then pending clains |acked an

i nventive step in view of docunent

D1 EP- A-O0 439 632, in conbination w th document

D3 GB- A-2 053 959.

In its decision, the Exam ning Division held that,
starting fromDl1 and facing the technical problem of
catal yst deactivation, it was nerely a matter of the
ordinary skill of an artisan to identify the conponents
whi ch are responsible for the deactivation and to
neutralise these conponents by hydrogenati on as was

wel | - known from D3.

An appeal was filed against this decision.

In its provisional opinion expressed in the

conmuni cation dated 20 June 2003, the Board of Appeal
addressed probl ens under Articles 123(2), 84, 83 and 56
EPC and referred, inter alia, to D1, D3 and

D4 DE- A-1 493 365,

al so cited during the exam nation procedure.
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Under cover of the letter dated 1 Septenber 2003, the
Appel lant (Applicant) filed newclains in a main and in

an auxiliary request.

In the course of the oral proceedings before the Board
of Appeal, held on 28 April 2004, the Appellant filed
an anmended set of eight clainms in a new single request,
Claim1 reading:

"1l. In a process for the at |least partial |iquid phase
al kyl ati on and/or transal kyl ati on of diluted aromatic
conmpounds, the steps conpri sing:

(a) subjecting a diluted aromatic hydrocarbon
feedst ock consisting of a catalytic reformate
containing less than 70 nol e% of aromatic
conmpounds and containing at least 1 nole% G-G
olefins to a selective hydrogenation of the G-C
olefins in the presence of a palladiumon alum na

cat al yst;

(b) supplying the feedstock resulting fromstep (a) to
a reaction zone containing a zeolite-type aromatic

al kyl ati on catal yst;

(c) supplying an al kyl ati on agent conprising Gto C

olefins to said reacti on zone;

(d) operating said reaction zone in at |east partial
liquid phase at a tenperature conprised between 38
and 300°C, a pressure conprised between 0.3 and
7 MPa, a WHSV in terns of grans of aromatic
hydrocar bons and ol efin per gram of catal yst per

1

hour conprised between 0.5 and 50 hr " and a nol ar
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ratio of aromatics to olefins of at least 3:1 to
cause al kyl ation of said aromati c conpounds by
said al kylation agent in the presence of said
catal yst; and

(e) recovering al kylated aromatic conpounds from said

reacti on zone."

Dependent Clains 2 to 8 relate to specific enbodi nents
of the process of Claim1l.

The Appellant, orally and in witing, submtted the

foll owi ng argunents:

- The cl osest prior art was represented by D1 which
related to the al kylation of pure benzene with
pure ol efins over a zeolite-type catalyst.

- The subject-matter differed fromDl in that the
aromatic feedstock, i.e. the catalytic reformate,
as well as the olefinic streamused as al kyl ation
agent, e.g. an FCC off-gas streamwere extrenely
di luted. The benefit of the application in suit
over D1 consisted in the direct transformati on of
two industrial by-products, w thout any additional
purification, into a valuable product at high

conversion rate.

- This benefit was achieved by the finding that it
was necessary to selectively hydrogenate the G-C
olefins contained in the catalytic reformate
before the alkylation in order to prevent catalyst
deacti vati on.
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- At the tinme of the invention it was not obvious to
identify the G-C; olefins as potential source of
problemin the alkylation of diluted aromatic
feedstock since D1 dealt only with the al kyl ation
of pure aromatics and D4 was not conparable due to
the different kind of catal yst used and was
anbiguous in its teaching since it sinmultaneously
clainmed to purify the aromatic feedstock from
olefins and to react it with G to Ggs ol efins.

The Appel |l ant requested that the decision under appeal
be set aside and that a patent be granted on the basis
of the follow ng points:

Clains 1 to 8 as submitted at the oral proceedings.

At the end of the oral proceedings the Chairnman
announced the decision of the Board.

Reasons for the Decision

1.2

1282. D

Amendnents (Articles 84 and 123 EPC), sufficiency of
di sclosure (Article 83 EPC) and novelty (Article 54 EPC)

The Board is satisfied that the clains filed during the
oral proceedings neet the requirements of Articles 84
and 123(2) EPC and that the clained subject-matter is
novel over the cited prior art (Article 54 EPC)

Concerning sufficiency of disclosure, the Board has
sonme reservations as to whether the application in suit
di scl oses how to sel ectively hydrogenate only the G-C
ol efins in enbodi ments covered by Claim1l where the
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catalytic reformate may contain higher and | ower

olefins, e.g. in the presence of C, olefins as in the
medium reformate used in Exanple 1 of the application

in suit (Table 1, left-hand colum). In the absence of
any evidence in this respect, the term "selectively" is,
therefore, interpreted to indicate that only olefinic

but no aromati c conpounds are hydrogenated (see e.g. D3,
page 1, lines 55 to 59).

However, no further comments on these matters are
necessary in the present case, since the appeal fails

on the ground of inventive step.

| nventive Step

The application in suit relates to the general

techni cal problem of providing a process for

preparing al kyl ated aromati c conmpounds from an aromatic
hydr ocar bon feedstock and an ol efinic stream under at

| east partial liquid phase conditions and in the
presence of a zeolite-type al kylation catalyst (page 2,
lines 1 to 29 of the application as published; in the
follow ng, references will be constantly nmade to the
application as published).

In the application in suit, two known processes for
preparing al kyl ated aromati c conmpounds are identified,
nanel y

- a process where benzene and diluted ethylene are
reacted in the vapour phase over a zeolite-type
catal yst (page 2, lines 17 to 22), and
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- a process, known from D1, where benzene is
al kylated with pure GC-C, olefins in at |east
partial |iquid phase over a zeolite-type catalyst
(page 2, lines 23 to 29).

The Board agrees with the Appellant that D1 is a
suitable starting point for the assessnent of inventive
step since it is concerned with the sane type of
process as the application in suit, conprising

al kylation in at least partial |iquid phase.

Thi s docunent discloses the al kylation of a pure
aromati ¢ hydrocarbon stream such as benzene, with GC-GC
ol efins over the zeolite-type catalyst at a tenperature
of 100 to 600°F (i.e. about 38 to 316°C), at a pressure
of 50 to 1000 psig (i.e. about 0.35 to 7 MPa) while

mai ntaining at |least a partial |iquid phase, at a WHSV
in ternms of granms of aromatic hydrocarbon and olefin
per gram of catalyst per hour of 0.5 to 50 and at a
nolar ratio of aromatics to olefins of preferably at

| east 4:1 (page 4, lines 33 to 38 and page 4, line 56
to page 5, line 7).

Contrary to the opinion of the Appellant, D1 further
suggests to use the olefins in diluted form e.g. with
paraffins, small anobunts of water or nitrogen conpounds
(page 4, lines 38 to 42).

The process of aiml differs therefore fromthat
disclosed in D1 only in that - instead of using pure
aromati ¢ hydrocarbon - a diluted aromatic hydrocarbon
feedstock is used, nanely a catalytic refornmate which
contains less than 70 nol e% of aromati ¢ conpounds and
at least 1 nole%of Gs-C; olefins and that the ol efins
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are hydrogenated in the presence of a palladi umon
al um na catalyst prior to the al kylation reaction.

According to the application in suit, it would be
advant ageous if there existed a process for al kylating
t he benzene present in light reformate with a diluted
stream of GC,-C; olefins, such as FCC offgas which is
normal Iy used as fuel gas (page 2, lines 5 to 10 in
conbination with lines 13 to 16).

The Board agrees that it is certainly beneficial if, as
expl ai ned by the Appellant, a valuable product can be
derived directly fromindustrial by-products wthout
the need for purification. Therefore, the techni cal
problemto be solved in view of DI may be seen in
providing a process for preparing G-C; al kyl ated
aromati ¢ conmpounds from a hydrocarbon feedstock
cont ai ning aromati c conpounds w thout any need for
isolating or purifying the aromatic conpounds in

advance.

According to Caiml this problemis solved by using a
catalytic reformate as the feedstock and subjecting it
to a selective hydrogenation of the G-C; ol efins
contained in an anmount of at least 1 nole%

The Appellant argued that it was the nmerit of the
application in suit to identify those conmponents
contained in the reaction m xture which are responsible
for the deactivation of the catalyst and the | ow
conversion into the desired products.

It is apparent from Exanple 1 and Exanple 2 of the
application in suit, the latter being a conparative
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exanpl e, that the amount of GC,-C, al kyl ated aromatics is
heavily reduced if the reaction m xture contains G and
Cs olefins in addition to the G-Cs ol efins during

al kylation. It is show that the selectivity for G-GC
al kyl ated aromatic conpounds is below 70% i n the
process of Exanple 2, where the reaction m xture
contains 1.22 wt% of C,-Cs olefins and 1.15 wt % of G
and G; olefins, as conpared with nore than 98% in the
process of Exanple 1 where the reaction m xture
contains only C-C; olefins in an anount of 1.76 w %
(Tables | to IV).

Exanples 1 and 2 of the application in suit, in
particular, show that in the presence of G and G
ol efins consi derabl e amounts of G and G al kyl at ed
products are obtained at the expense of the desired
C,- C, al kyl ated aromati c conmpounds (Table 1V).

It is, therefore, credible that the above stated
technical problemin view of D1 is actually solved by
t he cl ai ned process.

It remains to be assessed whether, in view of the cited
prior art docunents, it was obvious for soneone skilled
in the art to solve this problem by the neans cl ai ned.

The Appel |l ant argued that those skilled in the art
woul d have expected the process of D1 to be al so
feasible with catalytic reformate instead of pure
benzene since there was no reason to assune that the
zeolite-type catal yst would not be selective with
respect to G-GC al kyl ati on.
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However, a process for the alkylation of a diluted
aromatic feedstock is already known from D4 (page 1
line 8 to page 2, line 12), where it is enphasized that
t he feedstock nust be free of olefins before the

al kyl ati on even though a m xture of GC,;-Cy ol efins, pure
or diluted with paraffins, is later on used for

al kylation. It is recormended to renove the olefins via
hydrogenation (page 2, third and fourth paragraph,

page 3, second and third paragraph, Exanple 1 and
Clains 1 to 3).

The hydrogenation catalyst is not nentioned in D4, but
it is known fromD3 that palladiumon alumna is a

sui tabl e catal yst for selective hydrogenation of
olefins in the presence of aromatic hydrocarbons, e.g.
in a catalytic reformate (page 1, lines 20 and page 2,
lines 6 to 15, 24 to 26 and 43).

The Appellant argued that D4 related to the old
al kyl ati on technol ogy using a Friedel-Crafts catal yst
which is environnmentally harnful and no | onger allowed

to use.

Therefore, a totally new devel opnment on the basis of
zeolite-type catalyst, e.g. represented in D1, has
taken place in the art. A skilled person would not have
considered D4 at all in order to devel op the new
technol ogy, in particular since the reactions over
zeolite-type catalysts and Friedel-Crafts catal ysts
wer e not conparabl e.

The Board is not convinced by this argunent since, as
eventual |y agreed by the Appellant, it is common
general know edge of those skilled in the art that
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olefins are a reactive group of conpounds and suitable
for catalytic alkylation of aromatics. The skilled
person has, therefore, to expect that in the presence
of a mxture of different olefins, not only specific

ol efins m ght undergo reaction unless there is a reason
to assune that the particular catalyst used is
selective wth respect to those specific ol efins.

However, no evidence has been submitted in this

respect. Therefore, a person skilled in the art has no
reason to assune that zeolite-type catal ysts would be
nore selective for the desired C-C; al kyl ation reaction
than the Friedel-Crafts catal yst. Rather on the
contrary, the skilled person would derive fromthe use
of pure benzene according to D1 that undesired
reactions are not excluded if diluted benzene was used.

Finally, the Appellant argued that the teaching in D4
to purify the aromatic feedstock fromolefins on the
one hand and to react it with G-GCg olefins on the

ot her hand was anbi guous. D4 did not, therefore, teach
away fromthe presence of G-C; olefins in the aromatic
feedstock to be used for al kyl ation.

In fact, D4 teaches that C,-Cy olefins are suitable as
al kyl ati on agents in the presence of a Friedel-Crafts
catalyst (Claim1l). However, it is shown in Exanple 7,
ai mng at the production of propyl benzene, that benzene
is lost for the desired product due its reaction with
hi gher olefins, if these are not to be renoved

bef orehand fromthe aromati c hydrocarbon feedst ock.

Therefore, the correct understanding of the teaching of
D4 is, in the Board s opinion, that selective
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al kylation with specific olefins is only possible if
any undesired olefins contained in the diluted
feedstock are renoved in advance in order to prevent
their reaction with the aromati c conpounds.

The Board has not overl ooked that the amounts of
aromati c conmpounds (less than 70 nole% and G- C

olefins (at least 1 nole% contained in the catalytic
reformate according to Claim1 of the application in
suit are not specifically nmentioned in the prior art.
However, no particular effects due to these anmounts are
derivable fromthe application in suit or the prior art.
Nor has the Appellant provided evidence or argunments in
this regard. Therefore, no inventive nmerit can be
attributed to these features.

For these reasons, the Board concludes that it was
obvious for the skilled person to use in the process of
D1 a diluted aromati c hydrocarbon feedstock such as a
catalytic reformate and to sel ectively hydrogenate the
ol efins contained therein prior to the al kyl ation, as
suggested in D4, over the hydrogenation catal yst
specifically disclosed in D3 for that purpose, in order
to provide in view of DL a process for preparing G-C
al kyl ated aromati c conpounds froman i npure aromatic
hydr ocar bon feedstock w thout any need for isolating
the aromati c conpounds.

Consequently, the subject-matter of Caiml is not
based on an inventive step and does not neet the
requirenments of Articles 52(1) and 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 G Raths

1282. D



