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Summary of Facts and Subm ssi ons

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

no. 95 922 129.2, relating to a process for the renoval
of mercaptans and/ or hydrogen sulfide from hydrocarbon
st reans.

1. In its decision, the Examning Division, referring to
docunent

(1): US-A 5321163,

found inter alia that

- t he process disclosed in docunent (1) differed
fromthat clainmed in the present application
insofar as it required the additional step of
reacting the products of the first distillation
reaction zone with nmethanol in the sane
distillation colum reactor in order to produce
tertiary anyl nethyl ether (TAME), whereas the
clainms of the present application required such
products to be withdrawn fromthe col unmm before
being used in a further reaction, e.g. for the
preparation of TAME;

- to carry out such an etherification step
alternatively in a different reactor was an

obvi ous choice for the skilled person;

- the clained subject-matter | acked thus an
inventive step in the light of the teaching of
this docunent.

2182.D



2182.D

- 2 - T 0616/ 03

An appeal was filed against this decision by the
Applicant (Appellant).

During the appeal the follow ng docunents were inter
alia cited by the Board and by the Appellant,
respectively:

(2): "Einfdhrung in die therm sche Verfahrenstechnik"
by Prof. Dr. P. Grassmann, Walter de G uyter & Co.
ed., 1967, pages 74 to 77 and 109 to 116"

(7): Ul mnn's Encycl opedia of Industrial Chemistry, 5'F
edition, 1988, vol. B3, page 4-85.

A new nmain request based on an anended claim 1l was
filed by the Appellant under cover of a letter dated

18 August 2004. During the oral proceedings held before
the Board on 15 Septenber 2004 the Appellant nodified

said claim1l and filed a new auxiliary request.

Claim 1 according to the main request reads as foll ows:

"1. A process for renoving nercaptans and/ or hydrogen
sul fide froma hydrocarbon streamto produce a

hydr ocarbon streamw th a reduced nercaptan and/ or

sul fide content, conprising the steps of: (a) feeding
di ol efins and a hydrocarbon stream contai ni ng

mer capt ans and/ or hydrogen sulfide to a distillation
columm reactor into a feed zone in said reactor
whereby the said diolefins and the said hydrocarbon
stream are together with the hydrogen of step (b) the
only feeding conponents; (b) feeding hydrogen to said
distillation colum reactor at a rate to maintain the
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catalyst in the active formand bel ow t hat whi ch woul d
cause fl ooding of the colum; (c) concurrently in said
distillation colum reactor (i) contacting the
diolefins with said mercaptans, hydrogen sulfide or

m xtures thereof contained within said hydrocarbon
streamin the presence of hydrogen in a distillation
reacti on zone containing a catalyst bed containing a
supported Group VIIl netal oxide catalyst prepared in
the formof a catalytic distillation structure and
reacting a portion of said nmercaptans and/ or hydrogen
sulfide with a portion of the diolefins thereby form ng
sul fide products and a distillate product, having a
reduced nercaptan and/ or hydrogen sul fide content and
(1i) separating said sulfides fromsaid distillate
product by fractional distillation; (d) w thdraw ng
distillate product fromsaid distillation colum
reactor at a point above said distillation reaction
zone, said distillate product having a reduced

mer capt an and/ or hydrogen sul fide content; and (e)

wi t hdrawi ng sul fide products fromsaid distillation
colum reactor at a point below said distillation
reaction zone, said distillation colum reactor being
operated under conditions to maintain froth throughout
the catal yst bed by control of the bottons and/or

over heads w thdrawal rate and the pressure in the
distillation colum reactor being such that the m xture
is boiling in the catal yst bed."

Caim1l1l of the auxiliary request differs fromclaiml
of the main request insofar as it specifies that the
overhead pressure in the distillation colum reactor is
bet ween 96 and 1820 kPa (0 and 250 psig) and the
tenperature in the distillation reaction zone is

bet ween 38 and 149°C (100 to 300°F).
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Bot h requests contain dependent clains 2 to 11 relating
to particular enbodi nents of the clainmed process.

The Appel |l ant subm tted that

- claim11 according to both requests required that
t he process had to be carried out by operating
bel ow t he fl oodi ng point but under conditions to
mai ntain froth, i.e. a continuous liquid
cont ai ni ng gas bubbl es di spersed w thin,
t hroughout the catal yst bed, i.e. under conditions
of "artificial" flooding enabling formation of
froth in the catal yst bed though maintaining a
countercurrent flow of vapour and liquid in the

col um;

- t he skilled person woul d have been able to
recogni se the occurrence of froth throughout the
catal yst bed and it woul d have been also able to
operate the distillation colum reactor under the
required conditions by follow ng the teaching of
the application, e.g. by adjusting the bottons
and/ or overheads wi thdrawal rate, this process
feature being contained in claim1l of the main
request, or by further selecting specific val ues
of overhead pressure of the columm and tenperature
in the catalytic reaction zone as specified in
claim1l of the auxiliary request;

- the requirenments of Articles 83 and 84 EPC were
thus conplied wth.
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As regards novelty and inventive step the Appell ant
submtted inter alia that

- di ol efins, hydrocarbon stream and hydrogen were
the only conponents fed to the distillation colum
reactor according to the clains of the present
application, whilst the process of docunent (1)
required the addition of nethanol to the sane
colum in order to obtain an ether; noreover,
docunent (1) did not specify that the distillation
colum had to be operated under specific
conditions in order to maintain froth throughout
t he catal yst bed though operating under the
fl oodi ng point;

- the presence of froth throughout the catal yst bed
was found to inprove the efficiency of the
catal yst thereby allowi ng a reduction of the
hei ght of the catal yst used and bringi ng about a
better separation of the reaction products;
nor eover, the absence of a further etherification
reaction in the sane distillation reactor colum
al l owed the selection of a broader range of
process conditions and increased the flexibility
of the process;

- as explained in docunment (7), it was comon
general know edge at the priority date of the
present application that froth could be fornmed in
a packed distillation colum only after having
reached the flooding point, i.e. under conditions
whi ch had to be avoi ded under any circunstance;
furthernore, docunent (2) taught only that a spray,
i.e. liquid droplets dispersed in vapour, or a
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bubbl es layer but not froth could be forned in a
packed distillation colum by operating between
t he | oading and the fl ooding point;

- since according to the prior art the formati on of
froth throughout the catal yst bed woul d have been
expected only at or above the flooding point, i.e.
under undesirable conditions, the skilled person
woul d not have sel ected such conditions enabling
the formation of froth in the process of docunent

(1);

- therefore it was not obvious for the skilled
person to nodify the process of docunent (1),
whi ch required the addition of methanol for
form ng an azeotrope and reacting with the G
products of the first catalytic reaction zone in
order to produce TAME, by |eaving out the
etherification step and sel ecting conditions
enabl i ng, below the flooding point, the
mai nt enance of froth throughout the catal yst bed.

The Appel |l ant requests that the decision under appeal
be set aside and that a patent be granted on the basis
of the main request submitted as first auxiliary
request on 18 August 2004 as anended at the oral
proceedi ngs (replacing "through”™ with "throughout"” on
the last but one line of claiml) or in the alternative
on the basis of claim1l filed during the oral
proceedi ngs as auxiliary request.
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Reasons for the Decision

1. Mai n Request

1.1 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

1.2 Articles 83 and 84 EPC

1.2.1 According to claim1 hydrogen is fed to the
distillation colum reactor at a rate bel ow that which
woul d cause flooding of the colum and the distillation
colum reactor is operated under conditions to naintain
froth throughout the catalyst bed by control of the
bottons and/ or overheads w t hdrawal rate.

As expl ai ned by the Appellant during oral proceedi ngs
the clained process requires thus to operate bel ow t he
fl oodi ng point but under conditions of "artificial”

fl ooding enabling formation of froth in the catal yst
bed t hough nmaintai ning a countercurrent flow of vapour
and liquid in the colum.

This condition is achieved according to the wordi ng of
the claimby regulating the withdrawal rate of bottons
and/ or over heads.

These features of claim11 find support in the
description of the application reading: "A froth | evel
may be maintai ned t hroughout the catal yst bed by
control of the bottons and/or overheads w t hdrawal

2182.D
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rate..." (page 3, lines 28 to 30) and "The present
invention can be carried out in a catalytic packed

col um whi ch can be appreciated to contain a vapor
phase ascending and sone |iquid phase as in any
distillation. However since the liquid is held up
within the colum by artificial "flooding”, it will be
appreciated that there is an increased density over
that when the liquid is sinply descendi ng because of
what woul d be normal internal reflux" (page 8, lines 1
to 8).

The Appellant subm tted during oral proceedings that it
was common general know edge of the skilled
practitioner at the priority date of the present
application that froth could be fornmed throughout a
catalyst bed in a distillation colum reactor only at
or above the flooding point and not bel ow the fl ooding
point as required by claim1l (see docunent (5), left
col um, passage bel ow headi ng "Fl oodi ng", reading: "The
fl oodi ng boundary is an absol ute boundary that cannot
be crossed under any circunstance. At the fl ooding
poi nt the countercurrent flow of vapour and liquid in

t he col um breaks down. The liquid builds up in the
packi ng and is pushed upward by the vapour. A froth

| ayer can arise above the packing after the flood point
has been reached. ™"

Therefore, even though docunment (2) suggested that a
turbul ent |ayer of spray or bubbles ("Sprudelschicht"),
favourable to the reactants exchange between gas and
liquid, could be forned by operating between the

| oading point, i.e. the point at which liquid starts to
be held up in a packed colum, and the flooding point,
this could not be interpreted as suggesting the
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formation of a froth |layer throughout the packing bel ow
the fl oodi ng point (see docunent (2), page 114, lines 6
to 14 below figure 6.4.5 and page 115, lines 6 to 13).

The Board has no reason to dispute the Appellant's
interpretation of the teaching of docunents (2) and (7)
with the only exception that the appearance of a
"Sprudel schicht”, i.e. a |ayer of bubbles, does not
appear to exclude the occasional occurrence of a bubble
| ayer contained in a continuous liquid film i.e. of
froth, in sone parts of the packing. However, the Board
agrees that docunent (2) does not suggest operating
under conditions in which froth is present throughout

t he packing as required by claim1.

There is no dispute that a skilled person could nonitor
the formation of froth within the catal yst bed and
could repeat the operative conditions of the specific
exanpl es of the present application. However, it nust
still be evaluated if the process step of formng a
froth throughout the catalyst bed is sufficiently
characterized and if a skilled person, when departing
fromthe specific conditions of these exanples, could
carry out the invention as clainmed wthout any undue
burden of experinentation by follow ng the teaching of
t he application and using his common general know edge.

Claim1l requires that a |level of froth throughout the
catal yst bed by operating below the flooding point (the
result to be achieved) is obtained by regulating the
bottonms and/ or overheads w thdrawal rate (process
features).
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However, the regul ation of overheads and bottons

wi thdrawal rate is a process step which is commonly
applied to any type of distillation for obtaining the
desired rectification. Therefore, the Board finds that
this process step does not sufficiently define the
features essential for obtaining the desired result,
i.e. froth throughout the catal yst bed.

Claim1 thus does not contain all the features
essential for properly defining the clained invention
and does not furnish any hint as to the operative
[imts which the skilled person can follow w thout an
undue burden of experinmentation in order to obtain
froth bel ow the fl oodi ng point when departing fromthe
specific conditions of the exanples.

Since this process feature of claiml is the only
feature reported in the description as being essenti al
for obtaining the desired froth | evel throughout the
catal yst bed, the present application contains in the
Board's view just an invitation to performa research
program for finding out the conditions essential for
obtaining the desired result. This amunts in the
Board's judgenent to an undue burden of experinentation
for the skilled person (see also T 782/01, unpublished
in Q EPO points 2.5, 2.6 and 2.7 of the reasons for
t he deci sion).

Claim1 thus does not conmply with the requirenents of
Article 84 EPC and the present application does not

conply with the requirenents of Article 83 EPC

The main request has thus to be di sm ssed.
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Auxi | i ary Request

Article 123(2) EPC

Claim1 according to the auxiliary request differs from
claiml of the main request insofar as it requires that
the overhead pressure in the distillation colum
reactor is between 96 and 1820 kPa (0 and 250 psig) and
the tenperature in the distillation reaction zone is
bet ween 38 and 149°C (100 to 300°F).

These are preferred features of the process of the
invention as specified in the description (page 3,
line 37 to page 4, line 3).

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

Articles 83 and 84 EPC

The Appel | ant expl ai ned during oral proceedings that
t he additional features nentioned herei nabove were
useful for influencing the overheads and bottons

wi t hdrawal rate. Mreover, even though they could not
guarantee by thenselves the formation of the froth

| evel required by claim1, they indicated operative
conditions to be further selected for achieving the
desired result.

The Board notes that these features indeed nust be
deened to affect the withdrawal rate of bottons and
overheads as well as the reaction conditions within the
colum. Therefore these features further limt
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inplicitly the overheads and bottons wi thdrawal rate
whi ch can be used according to the clained process for
obtaining a froth throughout the catalyst bed.

Mor eover, even though these features cannot guarantee
by thensel ves the formation of froth, they anount in
conbination with the other features of claim1l to a

cl ear teaching of the operative limts which the
skilled person has to conply with when departing from
the conditions used in the illustrative exanples of the
application for obtaining the desired result.

The Board thus cannot conclude, in the absence of any
evi dence, that it would not be possible for the skilled
person to performthe invention or that it would be an
undue burden of experinmentation for the skilled person
to find suitable operative conditions within the limts
indicated in the claimin order to carry out the

i nvention throughout the whole clainmed scope.

Therefore, the Board concludes that Articles 84 and 83
EPC are in this case conplied with

Novel ty

Since the clained process requires that diolefins,

hydr ocar bon stream and hydrogen are the only conponents
fed to the distillation colum reactor whilst the
process of docunment (1) requires the addition of

met hanol (columm 2, lines 4 to 6 and 24 to 33) to the
same columm in order to obtain an ether and docunent
(1) does not specify any operative condition which
woul d result in froth being maintai ned throughout the
catal yst bed though operating under the flooding point,
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t he Board concludes that the clainmed subject-matter is
novel over the process disclosed in docunment (1).

| nventive Step

The present application and, in particular, the
subject-matter of claiml1 relates to a process for the
renoval of nercaptans and/or hydrogen sulfide from
hydr ocar bons streans (page 1, lines 8 to 10).

The process of docunent (1), aimng also inter alia at
t he renoval of nercaptans from hydrocarbons streans
(colum 1, lines 15 to 16), represents the nost
suitable starting point for evaluating inventive step
of the clainmed subject-matter as also found in the
appeal ed deci si on.

The Appellant defined the technical problem underlying
the present invention in the |light of the teaching of

docunent (1) as the provision of an alternative, nore

effective and flexible process for the renoval of

mer capt ans and/ or hydrogen sul fide from hydrocarbon

st reans.

According to the description of the application the
mai nt enance of froth throughout the catal yst bed

i nproves the efficiency of the catal yst thereby

all owi ng the reduction of the height of the catal yst
used and a better separation of the reaction products
(page 3, lines 28 to 32).
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Mor eover, the Appellant stated during oral proceedings
that the absence of a further etherification reaction
in the sane distillation reactor colum allowed the
sel ection of a broader range of process conditions and
increased the flexibility of the process.

The Board accepts the underlying technical problem
defined by the Appellant and has no reason to doubt
that this underlying technical problemhas been sol ved
by a process having all the features of claiml.

The Board notes that it was conmmon general know edge of
the skilled practitioner at the priority date of the
present application that froth could be forned

t hroughout a catalyst bed in a distillation colum
reactor only at or above the flooding point, i.e. under
undesi rabl e conditions, and not below the fl ooding
point as required by claim1l (see point 1.2.2 above).

The skilled person thus, applying his comon general
know edge to the teaching of document (1), requiring
the formati on of a nethanol/ G azeotrope, woul d have not
operated under conditions |leading to the formation of
froth throughout the catal yst bed and possibly
inmpairing the formation of the azeotrope.

Moreover, the prior art did not contain any suggestion
that froth could be formed throughout the catal yst bed
bel ow the fl oodi ng point and that this could be useful
for inmproving the efficiency of the catalyst in such a

reacti on process.
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The Board concludes therefore that it was not obvious
for the skilled person to nodify the process of
docunent (1) by leaving out the etherification step in
the sane distillation colum reactor and applying
conditions of "artificial" flooding as required by the
process of claim1.

The subject-matter of claim1l of the auxiliary request

i nvol ves thus an inventive step.

The dependent clains 2 to 11 also involve an inventive
step for the sanme reasons.

2182.D
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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 first instance with the
order to grant a patent with the follow ng docunents:

- Claim1l submtted as auxiliary request during oral
pr oceedi ngs.

- Clains 2 to 11 filed with letter of 21 February
2002.

- Description to be adapted if necessary.

- Figure 1 as originally filed.

The Regi strar: The Chai r man:

G Rauh P. Krasa
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