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Summary of Facts and Submn ssions

0814.D

Eur opean patent No. 0 438 282 was granted with a set of
clainms consisting of an independent claim1l for a
process and clains 2 to 14 depending thereon. Caiml
read as foll ows:

"A process for separating air conprising

(1) purifying a gaseous feed air stream by
substantially freeing it of water vapour, carbon
nonoxi de and carbon di oxide inpurities by a nethod
conprising the steps of:

(a) renmovi ng wat er vapour fromthe gaseous feed
air stream

(b) contacting the feed streamfromstep (a)
with one or nore oxidation catalysts thereby to
convert carbon nonoxide to carbon dioxide; and

(c) renovi ng carbon di oxide and, if present,
wat er vapour fromthe gaseous stream obtai ned from
step (b) to obtain the purified air; and

(ii) distilling the purified air to produce nitrogen"

A notice of opposition was filed against the patent on
the grounds of Article 100(a) EPC. During the
opposition proceedings, six prior art docunents were
cited, of which reference shall be nmade to the
following four in the present decision:

D1: JP-A-61-228 286 (English transl ation)
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D2: US-A-3 672 824

D3: US-A-4 579 723

D5: US-A-4 054 428

L1l In the course of the opposition proceedi ngs, four sets
of amended clains were filed as auxiliary requests by
the patent proprietor.

| V. At the end of the oral proceedings which were held on
24 July 1998, the opposition division cane to the
conclusion that, essentially, the subject-nmatter of
claiml1l as granted and that of claim1l according to the
auxiliary requests did not involve an inventive step
with respect to the closest prior art DL.

V. The appeal was fromthe decision of the Qoposition
Di vi si on revoki ng the European patent.

\Y/ By letter of 18 January 2002, the appellant submtted
si x anmended sets of clains terned first to sixth
auxi |l iary requests. The correspondi ngly anended pages
of description were submtted by letter of 21 January
2002.

VI, The first, fourth and fifth auxiliary requests were
wi t hdrawn at the oral proceedings held on 21 February
2002. Caim1l of the remaining auxiliary requests were
as follows.

Claim1 of the second auxiliary request differed from

claiml as granted in that it further incorporated the
stipul ati on:

0814.D Y A
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“... in which the said steps (a) to (c) are

perfornmed by passing the feed gas through a single

treatnent zone contained in a single vesse
conprising a first section of adsorbent for
performng step (a), a second section of oxidation
catal yst for performng step (b), and a third
section of adsorbent for performng step (c)".

Caim1l of the third auxiliary request differed from

claim1l of the second auxiliary request in that it

further incorporated the stipulation:

Caiml of the sixth auxiliary request

“... and in which the treatnent zone contai ni ng
the two adsorption sections and the catal yst

section is periodically regenerated by purging the

accumul ated adsorbed inpurities".

read as foll ows:

"A process for separating air conprising:

(i)

(i)

conpressing a gaseous feed air stream cooling
the conpressed feed air streamin a heat
exchanger and renoving liquid water fromthe
cooled air stream so as to forma resulting
feed air stream

purifying the resulting feed air stream by

substantially freeing it of water vapour, carbon

nmonoxi de and carbon dioxide inpurities by a
met hod conprising the steps of:

(a) renoving water vapour fromthe gaseous feed

air stream
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(b) contacting the feed streamfromstep (a)
Wi th one or nore oxidation catalysts thereby to
convert carbon nonoxi de to carbon di oxi de; and

(c) renoving carbon dioxide and, if present,
wat er vapour fromthe gaseous stream obt ai ned
fromstep (b) to obtain the purified air; and

(iii) distilling the purified air to produce nitrogen;

in which the said steps (a) to (c) are perforned by
passing the feed gas through a single treatnent zone
contained in a vessel conprising a first section of
adsorbent for performng step (a), a second section of
oxi dation catalyst for performng step (b), and a third
section of adsorbent for performng step (c), in which
the treatnment zone containing the two adsorption
sections and the catalyst section is periodically
regenerated by purging the accunul at ed adsor bed
impurities, and in which the treatnent zone is operated
in a pressure swing node or a tenperature sw ng node,
the said resulting feed air streambeing forned at a
tenperature of from5 to 50 °C when the treatnent zone
is operated in the pressure swing node, or at a
tenperature of from5 to 20 °C when the treatnent zone
IS operated in the tenperature sw ng node."

The appellant's argunents, submtted orally and in
witing, may be summari sed as foll ows:

- Wth regard to the closest prior art represented
by D1, the problemto be solved was to reduce the

cost in the production of highly pure nitrogen.

- In D1, the catal yst had the dual function of
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oxi di zing both CO and H, The catal yst used was
based on pal | adi um which was only efficient at
el evated tenperatures and not known to be
sensitive to water

The catal yst used in the patent in suit was
different fromthe catalyst of D1 since it was
only needed for the oxidation of CO

The tenperature of air fed to the purification
zone was not obvious in view of DI.

The teachings of DI and D2 (or D5) were nutually
contradictory.

D2 and D5 concerned a technical field different
fromthat of DI and the patent in suit, nanely the
purification of roomair. In these processes, the
m xed oxi des catal ysts were applied to the renoval
of excess and not traces of COfromroomair. A
conbination of DL with either D2 or D5 would be
based on hindsi ght.

The use of the single vessel for the air
purification, which further reduced the
operati onal costs, was not obvious.

respondent’'s argunents were briefly as foll ows:

It was obvious for the skilled person to try and
apply the catalyst of D2 or D5 as an alternative
to the palladiumcatalyst in the process of DL.

The use of a desiccant at anbient tenperatures
upstream of the catal yst was al so known from D2
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and D5.

- D2 was rel evant since the level of COin purified
air as given in D2 corresponded to the |evel of
detection achi evable at that tine.

- The use of single vessels as clainmed was common in
the art.

- The stipulated tenperature ranges of feed air were
known from D2.

The appel | ant (patentee) requested that the decision
under appeal be set aside and that the patent be

mai ntai ned as granted or in the alternative on the
basis of the clains submtted with letter of 18 January
2002 as second, third and sixth auxiliary requests.

The respondent (opponent) requested that the appeal be
di sm ssed.

Reasons for the Decision

0814.D

Mai n request

The patent in suit is directed to a process for
separating air to produce nitrogen which is free of
wat er vapour, carbon di oxi de and carbon nonoxi de

(page 2, lines 3 and 4). It concerns in particular an
"upfront separation process of air" in which these
inpurities are first renoved froma gaseous feed air
streamand the purified air subsequently separated to
produce high purity nitrogen for use in the

sem conductor industry (page 2, lines 5to 8, lines 34



1.2
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to 48 and claim1).

It is common ground that Dl is considered to conprise
the closest prior art.

D1 di scl oses a conventional "upfront separation process
of air" in which feed air is conpressed and its

noi sture renoved, the conpressed and dried air cool ed,
any water vapour and CO, contained in the cool ed
conpressed air renoved by adsorption and the purified
air sent to a distillation columm for producing
nitrogen (page 4, |ast paragraph to page 6, first

par agr aph and Fi gure 8).

It is further knowmn from D1l that the presence of carbon
nonoxi de and hydrogen even at very |ow concentrations
in the feed air is detrinental to the application of
the final product in the sem conductor manufacturing

i ndustry. It is therefore proposed to pass the
conpressed air directly over a palladiumcatalyst to
oxi di se these inpurities into carbon di oxi de and water,
respectively, before further processing (page 6, |ast
paragraph to page 7, last full paragraph; page 11,
second paragraph and Figure 1).

The Board accepts the appellant's subm ssion that the
problemto be solved with regard to D1 can be seen in
the reduction of operational costs. As is already
indicated in the patent in suit, these costs may ari se
due to the extensive use of noble netal catal ysts and
the requirenents in terns of equi pnent and energy
(page 2, lines 18 to 24).

The solution proposed in claiml differs fromthe
processes disclosed in D1, be it the conventiona
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process illustrated in Figure 8 or the proprietary
process illustrated in Figure 1, in the steps of:

(a) renoving water vapour fromthe gaseous feed air
stream and

(b) contacting the feed streamfromstep (a) wth one
or nore oxidation catalysts thereby to convert
car bon nonoxi de to carbon di oxi de.

According to the appellant, the stipulation in step (b)
that the oxidation catalyst is "to convert carbon
nonoxi de to carbon dioxide" has to be interpreted as a
functional feature. The oxidation catalyst inplied by
this feature is thus necessarily different fromthe

pal | adi um catal yst of D1 which has to fulfil the dua
functi on of oxidising both carbon nonoxi de and

hydr ogen. The Board can accept this explanati on which
I's corroborated by the description. Indeed, in contrast
to the process illustrated in Figure 1 of D1, the
present process primarily seeks to renpve carbon
nonoxi de and the catalytic systemto be applied is not
expected to oxidi ze hydrogen (point VIII above and
description, page 2, line 57 to page 3, line 6).

As is indicated above, there is in the present case no
need for a catalyst wth a dual function. Furthernore,
there is no doubt that the use of noble netal catalysts
entails high costs of operation. Thus, when seeking to
reduce the costs, the first and nost obvious

nodi fication the skilled person would consider is to
repl ace the palladiumcatalyst with one which is

sel ective for the oxidation of carbon nonoxide to
carbon di oxi de but | ess expensive. Such a catal yst
based on nanganese and copper oxides (generally known
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as hopcalite) is well known in the art (see for exanple
D2, colum 1, lines 35 to 44 and D5, colum 1, lines 14
to 16). The Board therefore holds that it is
straightforward for the skilled person to apply these
m xed oxides to the present process as an alternative
to the palladiumcatalyst of D1. The sel ection of these
m xed oxi des as the catalyst for the present process is
thus not an indication of an inventive step

(see Exanmples I-111).

The skilled person al so knows that this oxidation

catal yst is sensitive to water or noisture in any form
and therefore needs protection from poi soni ng by

noi sture (see D2, colum 1, lines 48 to 56 and D5,
colum 1, lines 16 to 20). In the Board's judgnent,
therefore, the insertion of a step for renoving any

wat er vapour fromfeed air prior to its contacting with
the m xed oxi des catal yst is an obvi ous consequence of
the choice of the catalyst.

The appell ant has asserted that D2 is directed to the
purification of roomair and the excess carbon nonoxi de
is only renoved to the extent that its content in the
di scharged air is reduced to 20 ppm The skilled person
woul d therefore not expect the sanme oxidation catal yst
to be suitable for the present purpose of renbving
traces of carbon nonoxi de.

The appel | ant has, however, not provided convincing
argunents, let alone proof, to refute the respondent's
subm ssion that the |level of 20 ppmindicated in D2
nmerely reflects the threshold of detection which could
be reached before 1972, the year in which D2 was
publ i shed. The Board therefore holds that, know ng the
anal ytical constraints in earlier years, the skilled
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person woul d not be deterred by the relatively high

| evel of residual carbon nonoxide indicated in D2 from
taking this piece of prior art into consideration with
a viewto solving the present technical problem In
contrast, he would rather interpret the data in D2 as
denonstrating a high efficiency - in absolute as well
as inrelative terns - of the m xed oxi des catal yst for
oxi di zi ng carbon nonoxide. In the Board' s judgnent, D2
therefore provides a strong incentive for the skilled
person to try and apply the sane catalytic systemto

t he purpose envisaged by the patent in suit. Under

t hese circunstances, the observed fact that the m xed
oxi des oxi dation catal yst when applied under the sane
operational conditions as in D2, is indeed efficient in
renovi ng traces of carbon nonoxide, is no nore than the
result of an obvious routine experinent.

The appel |l ant has al so advanced the argunent that the
teachings of D1 on the one hand, and D2 and D5 on the
ot her hand, are nutually contradictory. The skilled
person does not have any incentive in substituting the
pal | adi um catal yst of D1 which is efficient at el evated
tenperatures with a catal yst according to D2 (or D5)
wor ki ng at anbi ent tenperatures. This woul d go agai nst
the teaching of D1 whose salient feature is to nake the
best use of the heat of conpression by feeding air at a
hi gh tenperature to the palladiumcatalyst. It would be
nonsensi cal to operate that process with a desiccant
directly in front of the catal yst since the desiccant
woul d not be effective at that tenperature. Thus,
according to the appellant, the only way in which D1
could be nodified in view of D2 or D5 would be to
conpress the air, cool it, renove the water by
adsorption with the desiccant, reheat the air to the
operating tenperature of the palladiumcatal yst and



1.7.1

1.7.2

0814.D

- 11 - T 0947/ 98

cool the air again to anbient tenperature for the
renoval of CO (see also letter of 14 Decenber 1998,
page 5, points 26 to 29).

The Board remarks that the tenperature at which the

oxi dation catalyst is applied in step (b) is not
explicitly stipulated in claiml1l. However, if the
stipulation "to convert carbon nonoxi de to carbon

di oxide" is to be interpreted as a functional feature,
then the Board can al so accept said feature as inplying
that the catalyst is enployed at such tenperatures
where it is efficient for the conversion in question.

As is indicated in point 1.2 above, in a conventiona
"upfront separation process of air", for exanple as
illustrated in Figure 8 of D1, feed air is conpressed,
cool ed and condensed water renoved therefromfor
further treatnent. It is true that when the pall adi um
catalyst is required for the oxidation of hydrogen and
car bon nonoxi de, the hot conpressed air is first
contacted with the catal yst section before it is cool ed
and the condensed water renoved therefrom (see D1,
Figure 1 and point 1.2 above). As is not disputed by
the appellant, the palladiumcatalyst is, on the one
hand, known to be efficient at higher tenperatures, and
on the other hand, not known to be sensitive to
noi sture. In the Board' s judgnent, the skilled person
woul d however not apply a particular teaching which is
coupled with the use of the palladiumcatalyst to a
process in which m xed oxi des are used as catal ysts,
which are known to be efficient at anbient tenperatures
but sensitive to water vapour or noisture (see D2,
Exanple 1; colum 4, lines 3 to 7 and point 1.5 above).
When nodi fyi ng a conventional process such as one
according to Figure 8 of D1, he would first, in the
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know edge of D2 (or D5), aimat inserting the m xed
oxi des catal yst appropriately so as to protect it from
wat er poi soni ng.

Thus, the Board concurs with the appellant in that a
conbi nation of the DI with D2 or D5 would | ead the
skilled person to conpress the air, cool it to the
tenperature of the desiccant and renove the water
before contacting air wwth the catal yst. However, since
no pal | adium catal yst is involved here, there is no
reason to reheat the air to the operating tenperature
of such catalyst. Therefore, the skilled person would
in the present case, after passing air through the

desi ccant, directly contact the dried air which is

al ready at the appropriate tenperature with the m xed
oxi des catal yst for renoving CO The application of the
m xed oxi des catal yst at anbient tenperatures directly
after the water vapour renoval thus arises straight
fromthe choice of the catalyst.

The appel |l ant has further observed that the inventors
of the process of D1 (published in 1986) have chosen to
use a palladiumcatalyst for the oxidation step. In his
opinion, it is thus pure hindsight to revert to the

ol der teachings according to D2 or D5, published in
1972 and 1975, respectively, when seeking to inprove
the process of DI1.

The Board cannot accept this |ine of argunent since the
probl em which D1 particularly sets out to solve is to
simul taneously renove fromthe air any mnute trace of
hydr ogen and carbon nonoxi de (see paragraph bridging
pages 6 and 7 and point 1.2 above). Conpared to D1, the
problemto be solved by the present process is |ess
severe in the sense that only carbon nonoxi de has to be
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renoved fromthe feed whilst the renoval of hydrogen is
opti onal and necessitates an additional catalyst (see
patent in suit, page 2, line 59 to page 3, line 6).

Mor eover, the m xed oxides catalysts utilised in the
exanpl es of the patent in suit were not only known up
until 1975 to be efficient for the desired purpose but
were still readily available as commercial products at
the priority date of the patent in suit (see patent in
suit page 6, line 5 and line 32 to 33). In the Board's
judgnent, the application of these commercial products
to the oxidation of carbon nonoxide is therefore
straightforward and not based on hindsight.

As corollary to the above, the Board holds that the
subject-matter of claiml1l is an alternative process to
that according to D1, Figure 1 which is obvious in the
light of the disclosure of either D2 or D5.

Auxi |l i ary requests

The additional key aspect common to the subject-matter
of claiml1l of the auxiliary requests is the stipulation
that the three steps of air purification (adsorption /
oxi dation / adsorption) are perfornmed "by passing the
feed gas through a single treatnent zone contained in a
single vessel" (see point VII above).

The Board recogni ses that, by carrying out the air
purification in a single vessel, the process is
sinplified as conpared to the process of D1. It is
therefore accepted that the operational costs can be
further reduced follow ng a decreased requirenent in
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ternms of equi pnment and energy (see also point 1.3
above). The Board, however, holds that the use of a
single vessel for performng the three steps as
stipulated is common in 21 March 2002 the art.

For exanple, in the process of D3, a gas stream
conprising carbon nonoxide is supplied to a bed of
catalytic materi al wherein carbon nonoxi de is oxidised
to carbon dioxide. The resulting gas streamis supplied
to a second bed of getter nmaterial effective to trap
carbon dioxide. Furthernore, it is explicitly suggested
to add alum na at the inlet of the catalyst material in
the event that relatively noist feed is to be purified.
Alum na can al so be added to the getter material in the
event that it is desirable to balance a carbon di oxide
br eakt hrough (colum 6, lines 39 to 42 and 45 to 47).
D3 does not use the term"adsorbent” for the materials
used in the beds before and after the catal yst bed.
However, it is clear that the alumna will performthe
sanme function as in the patent in suit, nanmely first to
renove water vapour fromthe feed gas and | ast,

together with the getter, to renove carbon di oxide from
the gas after the oxidation (conpare patent in suit,
page 3, lines 43 to 46 and page 4, lines 1 to 2). It is
further explicitly stated in D3 that the beds may be

di sposed in a single container (colum 2, lines 37

to 57, columm 3, line 8 colum 6, lines 3 to 6). Since
D3 not only discloses the sane essential gas
purification steps in the same sequence as in claim1l
but al so suggests performng these steps in a single
vessel, the use of a single vessel in the present
process cannot be regarded as involving an inventive

st ep.

The Board does not concur with the appellant that D3 is
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of no relevance to the patent in suit. In fact, D3
concerns the sane technical field as D1 and the patent
in suit since it is also directed to a nmethod for
produci ng pure nitrogen for use in the sem conductor
industry (colum 1, lines 5 to 20). The essentia

di fference between D3 on the one hand and D1 and the
patent in suit on the other hand is that the first

di scl oses a "back end separation process of air"
wherein the air is first separated into its conponents
and the inpurities are subsequently renoved fromthe
nitrogen gas whilst the latter two processes are
"upfront separation processes of air” in which the
purification takes place before the air separation
(see also points 1.1 and 1.2 above). However, the
appel l ant has not argued and the Board cannot see in
whi ch way this basic difference should have any bearing
on the consideration as to whether or not to conbine
the purification steps into one vessel.

A further additional feature common to claim1l of the
third and sixth auxiliary requests is the stipulation
that "the treatnent zone containing the two adsorption
sections and the catalyst section is periodically
regenerated by purging the accunul ated adsor bed
impurities”. This is however already known from D3

whi ch teaches that, in order to assure continued

ef fectiveness of the beds, these are regenerated by
purging to renove trapped inpurities (colum 2,

lines 63 to 58).

Caim1l according to the sixth auxiliary request
further stipulates prior to the step of purification:

(i) "conpressing a gaseous feed air stream cooling
the conpressed feed air streamin a heat exchanger
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and renoving liquid water fromthe cooled air
stream so as to forma resulting feed air
streant, and

(ii) operating the treatnent zone in a pressure sw ng
node or a tenperature sw ng node, with "the said
resulting feed air streambeing forned at a
tenperature of from5 to 50 °C when the treatnent
zone is operated in the pressure swi ng node, or at
a tenperature of from5 to 20 °C when the
treatnent zone is operated in the tenperature
sw ng node. "

Re. feature (i)

It is undisputed that in conventional processes, feed
air is also conpressed, cool ed and condensed wat er
renoved therefromfor further treatnent (see point 1.2
above). Thus the presence as such of feature (i) in the
present process is common in the art.

Additionally, the m xed oxides catal yst used in the
present process for oxidising carbon nonoxide
particularly requires protection from poi soning by

noi sture. As is already set out above, the positioning
of feature (i) into the present process before the air
purification treatnent is nmerely an obvi ous consequence
of the catal yst requirenent (see point 1.7, including
point 1.7.3).

Re. feature (ii)
It is irrefutable that the operation of the treatnent

zone in a pressure swing node or a tenperature sw ng
node as such does not relate to the technical problem
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to be solved, nanely the reduction of operationa
costs. Furthernore, as is already acknow edged in the
patent in suit (page 2, lines 14 to 16), such node of
operation is common in the art (see also D1, page 2 and
Figure 8). In addition, it is already known, for
exanple fromD2, that, where the m xed oxi des cat al yst
Is used, the air to be treated is introduced at 20 °C
(colum 4, lines 3 to 7 and precedi ng paragraph). The
choi ce of the tenperature ranges for both nodes is
therefore al so obvious in view of the choice of the
catal yst type (see also point 1.7, including

point 1.7.3).

Conbi nati on of features

As summary of the above, the Board holds that the
additional features of the auxiliary requests are
either common in the art or a direct consequence of the
choi ce of the m xed oxides as catal yst, which choice
results fromthe kind of inpurity to be renoved, here
carbon nonoxide in feed air. The appellant has not
subm tted any argunents showi ng an unexpected
interaction of these additional features either anong
t hensel ves or between any of those and that of claim1
of the main request. Consequently, the conbination of
features as clainmed in any of the auxiliary requests
does not inply an inventive step.

For these reasons it is decided that:

The appeal is dism ssed.

0814.D
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The Regi strar: The Chai r man:

U. Bul t mann R Spangenber g
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