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Summary of Facts and Subm ssi ons

1889.D

The Appellant (Patent Proprietor) |odged an appeal,
received at the EPO on 10 February 2000, agai nst the
deci sion of the Qpposition Division posted on

13 Decenber 1999 concerning the revocation of the

Eur opean patent No. 0 560 991. The appeal fee was paid
si mul t aneously and the statenent setting out the
grounds of appeal was received at the EPO on 13 Apri
2000.

OQpposition was filed against the patent as a whol e and
based on Article 100(a) EPC in conjunction with
Articles 52(1), 54(1), 56 EPC and on Article 100(b) EPC
in conjunction with Article 83 EPC.

In its decision the Qpposition Division held that the
subject-matter of claim1l as granted was not new with
respect to the state of the art as represented by each
of the follow ng docunents:

F1: SAE Paper 780607 (=B13)

F2: SAE of Japan, Paper 882087

F5: EP- A-0 351 197, and

F7: EP-A-0 272 136.

Therefore the subject-matter of the patent in suit did
not satisfy the requirenents of Article 52(1) and 54 EPC.

In addition to these docunents the foll owi ng docunents
pl ayed a role in the appeal proceedings:
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F3: JP-A-62/117620 (in English)

F8: JCCCAT (17), 1990, pages 1165 and 1166

F9: SAE Paper 881595 (=B14)

Bl1l: JP-A-62/106826 (in English)

D20: Taylor et al., "Behavior of Autonobile Exhaust
Catal ysts with Cycl ed Feedstreans", Industrial &
Engi neering Chem stry Product Research and
Devel opnent, Vol. 22, March 1983, pages 45 - 51

D39: EP-A-0 540 280.

Oral proceedi ngs took place on 16 May 2003.

The Appel |l ant requested that the decision under appeal
be set aside and that the patent be maintained on the
basis of the main request or one of the auxiliary
requests 1 to 6, all filed during the oral proceedings.

The Respondents | and Il (Opponents | and I11)
requested that the appeal be di sm ssed.

The Respondent |1l additionally requested that the case
be remtted to the first instance or that the appeal
proceedi ngs be continued in witing, if the Board
intended to assess inventive step of the clained

subj ect-matter
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At the end of the oral proceedings the discussion was
cl osed. The deci sion was announced orally in the
reopened oral proceedings on 23 May 2003.

Claim1l of the main request for the designated
Contracting States ES, IT, SE (claim1, version A)
reads as foll ows:

"An exhaust purification device of a |ean burn internal
conmbustion engine (1) conprising an NO, absorbent (18)
di sposed in an exhaust passage (17) of said engine (1),
wherei n the exhaust gas continuously flows into the NG
absorbent (18) during an operation of said engine (1),
wherein said absorbent (18) conprises a catal yst, and
absor bs NO; when the exhaust gas is | ean and rel eases
sai d absorbed NO, when the oxygen concentration of the
exhaust gas is |owered, so that, when the exhaust gas
is rich or the stoichionetric air-fuel ratio, unburned
HC and CO in the exhaust gas react with the rel eased NGO
to thereby reduce the NO."

Claim1l of the main request for the designated
Contracting States DE, FR, GB (claim 1, version 1)
reads as foll ows:

"An exhaust purification device of a |lean burn internal
conmbustion engine (1) conprising an NO, absorbent (18)
di sposed in an exhaust passage (17) of said engine (1),
wherei n the exhaust gas continuously flows into the NG
absorbent (18) during an operation of said engine (1),
wherein a lean air-fuel mxture is continuously burned
and said absorbent (18) conprises a catalyst, and
absor bs NO; when the exhaust gas is | ean and rel eases
sai d absorbed NO, when the oxygen concentration of the
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exhaust gas is | owered, wherein rel ease of absorbed NO
t akes place when the air-fuel ratio of the inflow ng
exhaust gas is rich and when the air-fuel ratio is
stoichionetric, wherein the air-fuel ratio of the
exhaust gas is made rich or stoichionetric when a
constant anmount of NO( i s absorbed in the NO absorbent
(18), to rel ease the absorbed NO, fromthe NO  absorbent
(18), so that, when the exhaust gas is rich or the
stoichionetric air-fuel ratio, unburned HC and CO in

t he exhaust gas react with the released NO to thereby
reduce the NO, wherein the NO-rel ease processing is
not carried out until the tenperature (T) of said NO
absorbent (18) becones equal to or larger than a
predeterm ned tenperature (T1)."

In support of his main request the Appellant relied
essentially on the foll ow ng subm ssions:

The cl ai ned exhaust purification device had to be
regarded as a systemconprising a lean burn interna
conmbusti on engi ne including an exhaust passage, a notor
managenent systemfor controlling the air-fuel ratio,
and a NO; absorbent. These elenents were inplicitly
defined by the features of the present clains, in
particular by the features beginning with the

expressi on "wherein".

The NO; absorbent was a device which was sufficiently
defined by its arrangenent and its function, ie its
arrangenment in the exhaust passage so that the exhaust
gas continuously flew into the NO absorbent, and its
ability to absorb NO; when the exhaust gas was | ean and
to rel ease the absorbed NO; when the oxygen
concentration of the exhaust gas was | owered. The
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expression "NQO, absorbent” was a current technical term
and defined a device which was able to store NO within
the material of the absorbent and not only on its outer
surface or on the surface of mcro pores contained in
the material of the absorbent. Such a NO; absorbent had
nothing to do with a three-way-catal yst or a NO
adsorbent. Wile a three-way catal yst mainly converted
NO;, and at best stored a m nor anobunt of NO at its
surface, a NO adsorbent was only suitable to store NO
at its surface. As a result of the storage of NO; wthin
t he whol e vol une of an absorbent or only on the surface
of an adsorbent, a NGO absorbent and a NO; adsor bent
coul d be distinguished by the amount of the stored NG.
As shown in Figures 5(A), 5(B) and in the corresponding
description of the patent in suit, the NO absorbent
conprised a catalyst, such as for exanple Pt, which was
necessary for oxidising the NGO  so that it could be
absorbed into the material. Al though the NO: absorbent
additionally had the function of a reduction catalyst,
this function was not necessary, since it was al so
possi ble to reduce the NO: rel eased fromthe absorbent
by a separate catal yst downstream of the NO absorbent.

NO; absorbents were well known to the skilled person and
were described for exanple in F3, Bl11l or F8, and in
colum 14, lines 16 to 46 of the present patent
specification. The NO; absorbent according to the patent
in suit differed fromthe known absorbents only in the
way how the NO: was rel eased fromthe absorbent, nanely
by operating the conbustion engine at a rich or
stoichionetric air-fuel ratio. F3 gave a clear

i ndi cation that the NO( absorbent disclosed in this
docunent conprised a catal yst for oxidising the NO
before it was absorbed. Hence the skilled person had
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enough information for the provision of a NO  absorbent
whi ch was suitable for the clainmed exhaust purification
devi ce.

The subject-matter of version A and version 1 of
claim1l was not disclosed by any of the avail abl e
docunents. All of the docunents F1, F2, F5, F7 and F9
referred to exhaust purification devices which
conprised a three-way catal yst. This type of catalyst
was exclusively used to reduce NO at the stoichionetric
air-fuel ratio or when the air-fuel ratio was nodul at ed
around the stoichionetric air-fuel ratio. However, none
of the three-way catal ysts disclosed in F1, F2, F5, F7
or F9 was intended for or suitable for absorbing NG at
a lean air-fuel ratio, and for rel easing the absorbed
NO, at a stoichionetric or rich air-fuel ratio. D39
referred to an exhaust purification device which was
simlar to the one of claim1, version 1. However,
according to D39 the rel ease of absorbed NO was
controlled solely by the tenperature of the NO
absorbent. Therefore, the subject-matter of claim1,
version A and the subject-matter of claim1l1, version 1
was novel over F1, F2, F5, F7, F9 and D39.

The nost rel evant pre-published state of the art was
represented by F3 or B1l which were the only docunents
referring to an exhaust purification device of a |ean
burn internal conbustion engine conprising a NO
absorbent. The NO absorbent according to F3 or Bll was,
however, not regenerated by exhaust gas having a
stoichionetric or a rich air-fuel ratio. Since this
feature was not known from any of the present

docunents, the subject-matter of claim1l1, version A and
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the subject-matter of claim1, version 1 was al so based

on an inventive step.

The Respondents di sputed the views of the Appellant.

1. The argunents of the Respondent | can be
sunmari zed as foll ows:

Absorption was a m xture of adsorption and
absorption which was not at all clear. This was
even admtted in the patent in suit. Therefore the
skilled person could not distinguish a NG
absorbent from a NO( adsorbent, and the clai med NO
absorbent could only be regarded as a neans for
storing NQ.

Since the patent in suit did not give a clear
teachi ng how the desired NO absorption effect
could be achi eved, the clained invention was not
sufficiently disclosed.

Furthernore, claim1, version A was not new in

vi ew of the disclosure of F9. Although this
docunent did not explicitly disclose a device

whi ch was capabl e of absorbing NO, it had to be
concl uded that the catal yst described in F9
inevitably functioned as a NO storing device,
since Figure 5 showed that this catal yst stored NO
during a | ean phase and released NO during a rich
phase of the conbusti on.

|f the subject-matter of claim1l, version A was
regarded as new, it was at |east not based on an
inventive step. According to F9, a catalyst had to
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be designed so that it sustained a high |evel of
NO reduction for a period as |long as possible
after changing froma rich air-fuel mxture to a
| ean air-fuel mxture. Since each of F3 and F8
descri bed a catal yst which was suitable for
stopping a NO rel ease during | ean conbustion for a
relatively long period, it was obvious for the
skilled person to replace the catal yst according
to F9 by a catal yst according to either of F3 or
F8, in order to neet this requirenent. This

repl acenent would inevitably lead to the exhaust
purification device according to claim1, version
A

Since F3 additionally suggested a NO rel ease
processing only within a certain tenperature

range, the conbination of F9 and F3 woul d al so
directly lead to the subject-matter of claiml,
version |. Hence, the subject-matter of this claim

too did not involve an inventive step.

The Respondent |11 supported his request for
di sm ssal of the appeal by the follow ng
argument s:

Al t hough the function of the NO; absorbent
according to the patent in suit was not clear, it
appeared that the NO; absorbent was provided for
oxi di sing NQ, storing NO: and reduci ng NG, when it
was rel eased fromthe absorbent. Since NG

nol ecul es coul d not penetrate into absorber
materials as described in the state of the art and
in the patent in suit, but only into the mcro
pores of these materials, the storage process was
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a nmere adsorption process. Consequently, the NGO
absorbent according to the patent in suit was at
best a NO; storing device conprising a catalyst for
oxi di sing and reduci ng NG.

Wth respect to the conposition of the NG
absorbent the patent in suit nerely gave the

i nformati on which el enents should be contained in
the material of this absorbent. The MG BaCuG
oxi de which was described in colum 14, lines 16
to 46 had not been described as a NO reducer in
the priority docunents. Docunents F3, Bll and F8
which referred to NO. absorbents did not describe
any absorbent which had a reducing function.
According to F3 and Bll the NO absorbent was
reduced in a 100% reduci ng at nosphere, and F8 was
silent about a reducing function of the materi al
described in this docunent. Therefore the patent
in suit described only a concept of an exhaust
purification systemw thout describing how this
concept could be achieved, and did not disclose
the clained invention in such a way that it could
be carried out by a person skilled in the art.

Claim 1, version 1 contained subject-matter which
ext ended beyond the content of the application as
filed and therefore did not neet the requirenents
of Article 123(2) EPC. The originally filed
docunents neither disclosed that a | ean air-fuel

m xture was continuously burned in the internal
conmbusti on engi ne for which the claimed exhaust
purification device was provided, nor that the NOG-
rel ease processing was carried out in dependence
on the tenperature of the NO: absorbent. It was
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only disclosed that a lean air-fuel mxture and a
rich or stoichionetric air-fuel m xture was
burned, and that the NO-rel ease processi ng was
carried out in dependence on the exhaust gas

t enper at ur e.

Moreover this claimwas not clear, Ssince even a
| ean burn internal conbustion engine coul d not

continuously burn a |l ean air-fuel m xture.

The subject-matter of claim1l, version A was not
new in view of the disclosure of each of the
docunents F1, F2, F5, F7 and F9. In particular
each of F1 and F5 disclosed that a three-way
catal yst stored NO, during |ean air-fuel ratios and
rel eased and reduced the NO: during rich air-fuel
ratios, and therefore had to be regarded as a NG
absorbent. This concl usion was furthernore
supported by the fact that the catal yst according
to F5 conprised a conponent correspondi ng to one
of the conmponents suggested for the NO absorbent
according to the patent in suit.

| f the subject-matter of claim1l1, version A should
be regarded as new, it did at |east not involve an
inventive step. Starting fromthe state of the art
di sclosed in F3, the object to be achieved was the
provi sion of an exhaust purification device which
wor ked wi t hout switching between two NGO
absorbents. It was obvious that for the

achi evenment of this purpose a NO absorbent had to
be used which rel eased absorbed NO; when the
exhaust gas had a rich or the stoichionetric air-
fuel ratio so that it contained reducing
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subst ances such as HC and CO. Starting fromthe
state of the art disclosed in D20 which on

page 50, right hand columm, first paragraph,
suggested already a cycling of the exhaust air-
fuel ratio with an overall lean air-fuel ratio to
reduce the NO; output, the object to be achi eved
could be regarded as to slow down the cycling
frequency by using a better material for the
catal yst. The selection of a suitable materi al
coul d be done by the skilled person without the

exerci se of inventive step

The subject-matter of claiml, version 1 was not
new in view of D39. This docunent disclosed, in
particular in Figures 7 to 10 and in the
correspondi ng description (colum 9, line 53 to
colum 14, |ine 16) an exhaust purification device
having all features of this claim

Wth respect to the question of inventive step of
claim1l1, version 1, the Respondent |1l did not
make any comments. Instead he requested that the
case be remtted to the first instance for

eval uation of inventive step of all clains, since
i nventive step had not been considered by the
Opposition Division, and since the new clains had
been filed so |ate that an appropriate preparation
of argunments agai nst these clainms had not been
possi bl e.

Reasons for the Deci sion

1

1889.D

The appeal is adm ssible.
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The wordi ng of the clains

Having regard to the different interpretations of the
wor di ng of the present independent clains by the
parties, it is necessary to establish the neaning of
the clains. In particular it has to be established

whi ch el ements are conprised by the clai ned exhaust
purification device, what is defined by the expression
"NO, absorbent”, and what is neant by the expression
"sai d absorbent conprises a catal yst".

According to the versions A and 1 of claim1, the only
el ement which is explicitly described as conprised by

t he clai ned exhaust purification device is a NG
absorbent. However, the features present in both
versions and referring to the arrangenent of the NO
absorbent, to the continuous flow of exhaust gas into
t he NO absorbent, to the rel ease of absorbed NO in
dependence on the air-fuel ratio of the exhaust gas,
and to the reduction of the released NO in dependence
on the air-fuel ratio of the exhaust gas, show that the
cl ai med exhaust purification device nust additionally
conprise an internal conmbustion engine which is at

| east capable to provide and to burn a |l ean air-fuel

m xture, an exhaust passage suitable to continuously
del i ver exhaust gas to the NO absorbent, and a notor
managenent system suitable to control the air-fuel
ratio of the gas to be burned in the conbustion engine.

Therefore the Board agrees with the Appellant's
statenment that the exhaust purification system defined
in claiml according to version A and version 1

inplicitly conprises at |least all these el enents.
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2.3 At the filing date of the patent in suit the skilled
person knew three different nethods for the renoval of
NGO, from exhaust gas, ie catalytic reduction of NO, NO
adsorption and NO absorption (see for exanple F3,
page 3, paragraph 3 to page 5, paragraph 2).

The catal ytic reduction nethod is normally used for
reduci ng NO, in a reducing atnosphere and in the
presence of a catalyst. The renmoval of NO fromthe
exhaust gases of an internal conbustion engine requires
an at nosphere contai ning al nost no oxygen, or in other
wor ds exhaust gases having a rich or stoichionetric
air-fuel ratio (see F3, page 3, |ast paragraph). This
method is mainly used in three-way catal ysts which

si mul t aneously convert HC, CO and NO,, by oxidising HC
and CO, and reduci ng NG.

For the renmpval of NO; from exhaust gases having a | ean
air-fuel ratio, NO absorption and NGO, adsorption

nmet hods can be used. Wiile in case of adsorption NO is
only adsorbed onto the surface of the material of an
adsorbent, NO( is absorbed into the material of the
absorbent in the case of absorption (see F8, first
page, left hand col um, |ast paragraph).

It is correct that the patent in suit admts that the
exact mechani sm of the absorption is not clear (see
colum 5, lines 11 to 16). However, for the provision
of a NO, absorbent as described in the present clains,

t he know edge of this nmechanismis not at al

necessary. For this purpose it is sufficient to know

t he essential function of a NO absorbent, ie the
absorption of NO. In view of this function the skilled

1889.D
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person can very well distinguish a NO, absorbent froma
NO; adsorbent. NO; absorbents and NO, adsorbents use
different materials (adsorbents: see F3, page 5,

par agr aph 2; absorbents: see F3, page 8, first

par agr aph, and page 9, paragraph 4; and F8, first

page), and the anobunt of NO stored in an absorbent is
several tinmes |arger than the amount of NGO stored in an
adsorbent (see F8, first page, left hand col um, | ast
par agr aph) .

The statenent of the Respondent 111 that NGO; nol ecul es
coul d not penetrate into absorber nmaterials as
described in the state of the art and in the patent in
suit, but only into the mcro pores of these materials,
is not convincing, since this statenment is not
supported by any evidence, and since F8 which is a
scientific paper clearly describes an absorption of NO
into BaO CuO binary oxides and not an adsorption on any
surface of this material, including the surface of
mcro pores within the material .

Wth respect to the above findings, the "NO absorbent™
according to the present clains cannot only be regarded
as a neans for storing NO, but has to be regarded as a
devi ce which absorbs NO, into the material of the

absor bent .

Wth regard to the feature according to which the
absorbent conprises a catal yst, the description of the
patent in suit shows that this neans that the absorbent
conprises a catalyst like Pt. Wen the air-fuel ratio
of the exhaust gas is lean this catal yst oxidises the
NO contai ned in the exhaust gas to NO; which can be
absorbed into the absorbent (see Figure 5(A) and
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colum 5, lines 24 to 36). Additionally the catal yst
may be used for reducing the NO rel eased fromthe
absorbent when the air-fuel ratio of the exhaust gas is
made rich (see colum 6, lines 29 to 33). However,
while it is indispensable that the catal yst oxidises
the NO; so that it can penetrate into the absorbent, a
reduction of the released NO  is not absolutely
necessary, since it could al so be reduced downstream of
t he NO; absorbent (see columm 6, lines 45 to 55).

Therefore, the expression "said absorbent conprises a
catal yst" has to be understood so that the absorbent
conprises a catalyst for oxidising NG.

Amrendnent s

Claim1, version Adiffers fromclaim1l as granted
essentially in that it refers to an exhaust
purification device of a |lean burn internal conbustion
engine, and in that the expression "characterized in
that" has been replaced by "wherein".

Claim1, version 1 differs fromclaim1l as granted
additionally by the addition of the features according
to which

(a) a lean air-fuel mxture is continuously burned;
(b) release of absorbed NO takes place when the air-

fuel ratio of the inflow ng exhaust gas is rich
and when the air-fuel ratio is stoichionetric;
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(c) the air-fuel ratio of the exhaust gas is nade rich
or stoichionmetric when a constant amount of NO is
absorbed in the NGO  absorbent, to rel ease the
absorbed NGO fromthe NO absorbent;

(d) the NO«-rel ease processing is not carried out until
the tenperature of said NO: absorbent beconmes equal
to or larger than a predeterm ned tenperature.

The granted clainms 2 to 31 have not been anmended, and
t he description has only been adapted to the anended
i ndependent claim11, versions A and 1

The provision of the clainmed exhaust purification
systemfor a lean burn engine is disclosed in colum 8,
lines 4 to 13, and 50 to 57 of the originally filed and
publ i shed application (EP-A-0 560 991). This section
clearly shows that such an engine burns a |ean air-fuel
m xture in the majority of the operation regions, and
that only exceptionally, during warmup, acceleration
and full load, a rich or the stoichionmetric air-fue

m xture is burned. This nmeans for the skilled person in
ot her words that the engine "continuously" burns a |ean
air-fuel mxture as described in feature a). The Board
agrees that the expression "continuously burning a |ean
air-fuel mxture" could confuse a reader of the

claims 1. However, for a skilled person the use of this
expressi on can be accepted in order to be able to nake
the difference to engines which are cycling between
rich and lean with a frequency of about 1 Hz,
particularly since also the description of the patent
in suit (see colum 8, lines 11 to 18) clearly

di scl oses the nmeaning of this expression by conparing
that part of the description with Figures 7(A) and 7(B)
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For a skilled person such a cycling cannot be conpared
with a continuous |ean burning. Features b), c) and d)
are disclosed in Figure 8 of the originally filed and
publ i shed application and in the correspondi ng
description (see colum 9, line 44 to colum 11,

line 11 of the published application).

It is true that the originally filed application does
not explicitly disclose that the tenperature of the NG
absorbent has to be equal or larger than a
predeterm ned tenperature before the NO-rel ease
processing is carried out (feature d), but only that

t he exhaust tenperature has to be equal or |arger than
a predeterm ned tenperature (see colum 10, lines 13 to
16). It is, however, well known to the skilled person,
and confirned by a statenment in the patent in suit (see
colum 7, lines 7 to 9) as well as in the originally
filed application (see colum 7, lines 38 to 41), that
the tenperature of a device and the tenperature of an
exhaust gas flowi ng through this device are essentially
the sane, and that for the determ nation of the
tenperature of such a device nornmally the exhaust gas
tenperature is neasured. As shown in Figures 1, 10, 14
- 16 and 19 of the originally filed and published
application, the tenperature of the exhaust gas is al so
in the present case neasured close to the NO; absorbent.
Furthernore, the flow sheets in Figures 8, 17 and 20
use in the respective steps 103, 502 or 702 the
predeterm ned value T1 which according to the
description, Figure 6 and claim 28 of the originally
filed application unequivocally defines a limt
tenperature of the NO( absorbent (see Fig. 6) bel ow

whi ch the NO absorption is |owered (see claim 28;
colum 25, lines 13 to 16; colum 11, lines 5 and 6;
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and colum 19, lines 51 to 58). Therefore the Board
does not doubt that the nmeasured tenperature
essentially corresponds to the tenperature of the NO
absor bent .

Wth respect to the above findings the Board is

convi nced that the docunents according to the main
request neet the requirenments of Article 123(2) and (3)
EPC.

Clarity

The Board wants to enphasize that the present clains do
not describe the clainmed device as clearly as woul d be
desirable. In fact, as shown in section 2 above, both
claim1l1, version A and claim1, version 1 require an
interpretation for understanding their teaching.
However, according to the case | aw of the Boards of
Appeal , Article 100 EPC does not allow objections to be
based upon Article 84 EPC during opposition proceedi ngs
if they do not arise out of amendnments made during

t hese proceedings (see T 301/87, QJ EPO 1990, 335).
Hence only the question has to be answered whet her or
not the features which have been added to claim1l as
granted result in a lack of clarity.

Wth respect to these features a clarity objection has
only been made in connection with the feature of
claim1, version 1, according to which a |ean air-fuel
m xture is continuously burned. However, as shown in
section 3.2 above, the skilled person would interpret
this feature in such a way that a lean air-fuel mxture
is burned in the mgjority of the operation regions of
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the | ean burn conbustion engine for which the clained
exhaust gas purification device is provided.

Therefore, the nodifications nmade in the clainms of the
mai n request do not make these clains uncl ear
(Article 84 EPC)

Sufficiency of the disclosure

The objection referring to | ack of sufficient

di scl osure of the clainmed invention has been justified
by the statenent that the patent in suit did not give a
cl ear teaching how to design the NO absorbent of the

cl ai mred exhaust purification systemso that the desired
absorption effect could be achieved, in particular
which material had to be selected for the NO absorbent
so that it was capabl e of oxidising NG, absorbing NG,
and reduci ng NG..

As described in section 2.4 above, the NO  absorbent
according to the patent in suit is only provided for
oxi di sing NO and absorbi ng NOQ, whereas a reduction
function of this absorbent is not necessarily required.
Hence, nerely the question arises of whether or not the
skilled person was able to design a NO: absorbent for
oxi di sing and absorbing NO at the filing date of the
patent in suit. At this tinme NGO absorbents were known
for exanple fromeach of F3, F8 and Bl1l. F3 suggests to
make such an absorbent by coating LaFeG3 on a
cordierite honeyconb (see page 9, paragraph 4).
Furthernore F3 indicates that such an absorbent first
oxi di ses NGO and then absorbs the NO; (see page 6,

par agraph 2). F8 suggests the use of BaO CuO binary
oxides as a material for a NO absorbent. Additionally
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the originally filed application of the patent in suit
gives the information that a NO: absorbent can be nade
by the provision of at |east one substance sel ected
fromalkali nmetals, alkali earth netals (such as Ba
described in F8), rare earth metals (such as La
described in F3), and precious netals on an al um na
carrier (see colum 15, lines 31 to 36), or by the
provi sion of a conposite oxide of an earth alkali netal
wi th copper, as for exanple MG BaCuG, (see col um 15,
lines 36 to 41). Moreover, the application indicates
that in the first group of substances Pt could be used
as a catalyst, while in the MG, BaCuG, conposite oxide
Cu perforned the catalytic function (see colum 15,
lines 43 to 46). The catal yst is described as necessary
for oxidising NO before it is absorbed (see columm 5,
line 48 to colum 7, line 33). Therefore the Board is
convinced that the skilled person had enough
information for providing with a reasonabl e amount of
trial and error a NO  absorbent as defined in the
present clains at the filing date of the patent in
suit, particularly since, apart fromallegations, no
substantial and convi nci ng proof has been brought
forward

Wth respect to this conclusion and with respect to the
fact that all the information in the application set
out above is repeated in the patent in suit (see

colum 14, lines 16 to 30, and colum 5, line 26 to
colum 7, line 2), the patent in suit discloses the
clainmed invention in a manner sufficiently clear and
conplete for it to be carried out by a person skilled
in the art.
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Novel ty

Novel ty of the subject-matter of claim1, version A has
been chal l enged with respect to F1, F2, F5, F7 and F9.
Al'l these docunents refer to three-way catal ysts which
are used for sinultaneous oxidation of HC and CO and
reduction of NO. However, as for exanple shown in
Figure 1 of F1, this sinultaneous conversion works only
at the stoichionetric air-fuel ratio. At rich air-fue
rati os the oxidation of HC and CO is poor, and at |ean
air-fuel ratios the reduction of NO is poor. Wth
respect to this drawback attenpts have been nade for

wi dening the air-fuel ratio range in which a sufficient
conversion of HC, CO and NGO is possible, or in other
words for widening the so-called selectivity w ndow.

F1 refers to studies of the effect of air-fuel ratio
nodul ati on on the wi dening of the selectivity w ndow
For this purpose the air-fuel ratio of a combustion
engi ne was nodul ated at a frequency of 1 Hz and at air-
fuel ratio anplitudes of 1 and 2 around m d-range air-
fuel ratios -(A/F)c - from1l4 to 17. The wi dening of the
selectivity wi ndow under air-fuel ratio nodulation is
descri bed anongst other things as a result of
adsorption of NGO, on the catal yst surface during | ean
air-fuel ratios and a reduction of the adsorbed NO
during rich air-fuel ratios (see page 119, abstract;
and page 125, left hand colum, lines 7 to 19 and

Fi gure 13).

Wth respect to the nodul ations of the air-fuel ratio
at a frequency of 1 Hz, the conbustion engi ne used for
the studies according to F1 cannot be regarded as a

| ean burn internal conbustion engine. Such a |ean burn
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engi ne operates (as much as possible) continuously at
high air-fuel ratios which are normally greater than 18
(see for exanple F5, page 2, lines 9, 10; F9, page 1
right hand colum). Furthernore, the adsorption of NGO
on the three-way catal yst during the | ean burn phases
of the engine does not justify defining the three-way
catal yst as a NO; absorbent.

Therefore F1 discloses at best an exhaust purification
device of an internal conbustion engine conmprising a NO
storing and reduci ng devi ce disposed in an exhaust
passage of said engine, wherein the exhaust gas
continuously flows into the NO  storing and reducing
devi ce during an operation of said engine, wherein said
NO, storing and reduci ng device conprises a catal yst
(usual in three-way catalysts), and stores NO when the
exhaust gas is |lean and rel eases said stored NO, when

t he oxygen concentration of the exhaust gas is | owered.
This storing and rel easing takes place during the
different periods of the engine air-fuel ratio
nodul ati on cycl e.

However, F1 does not disclose an exhaust purification
device of a lean burn internal conbustion engine
conprising an NO, absorbent, wherein unburnt HC and CO
in the exhaust gas react with the released NO to

t hereby reduce the NO, when the exhaust gas is rich or
has the stoichionetric air-fuel ratio.

F2 refers to studies of the transient reaction
mechani sm of three-way catal ysts. For these studies a
sanpl e gas was flown through a three-way catal yst, and
the air-fuel ratio of the sanple gas was changed
stepwi se see page 1, section 1). Wth respect to the
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catalytic reactions during the air-fuel ratio changes,
the authors of F2 assune that the three-way catal yst
described in F2 absorbs NGOG, when the sanple gas is hold
for along tine at an air-fuel ratio of 14,5 (see

pages 3 and 4, section 3.2.1).

However, even if the three-way catal yst according to F2
therefore were regarded as an NO, absorbent, this

absor bent woul d not absorb NO: when the exhaust gas is

| ean and rel ease said absorbed NO, when t he oxygen
concentration of the exhaust gas is | owered, as
required by claim1l1, version A

Furt hernore, since F2 does not describe the use of the
t hree-way catal yst in connection with any conbustion
engi ne, this docunent does not disclose an exhaust
purification device of a |lean burn internal conbustion
engi ne, wherein a NO; absorbent is disposed in the
exhaust passage of this engine.

F5 di scl oses an exhaust purification device of a | ean
burn internal conbustion engine conprising a three-way
catal yst di sposed in an exhaust passage of said engi ne,
wherei n the exhaust gas continuously flows into the

t hree-way catal yst during an operation of said engine
(see claim1l, and page 3, lines 40 to 43).

There is, however, no indication in F5 that the three-
way catal yst according to F5 is intended to absorb NO
or works as a NO, absorbent, |et alone in the way as
described in version A of claiml, ie that it absorbs
NO, when the exhaust gas is |ean and rel eases the

absor bed NO; when t he oxygen concentration of the
exhaust gas is lowered. The nmere fact that the catal yst
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of F5 contains platinumand an oxide of the nmetals
described in claim4 of the patent in suit (see page 3,
lines 8 to 12) does not allow one to conclude that it
therefore inevitably works as an absorbent, in
particul ar since the | anthanum barium cobalt oxide
disclosed in F5 (see page 3, lines 10 to 12) is only
one out of several conponents of the three-way

catal yst, and is provided for storing oxygen.

6.1.4 F7 discloses an exhaust purification device of an
i nternal conbustion engine conprising a three-way
catal yst di sposed in an exhaust passage of said engi ne,
wherein the exhaust gas continuously flows into the
catal yst during an operation of said engine (see page 2,
lines 1 to 4).

However, there is no indication in F7 that the exhaust
purification device is provided for a | ean burn

i nternal conbustion engine, and that the three-way
catalyst is intended as a NOi absorbent or works as a
NO; absor bent .

As al ready set out in section 6.1.3 above, the nere
fact that the catalyst of F7 contains a rare earth
nmetal (see page 3, line 52 to page 4, line 2) as
described in claim4 of the patent in suit does not
all ow one to conclude that it therefore inevitably

wor ks as an absorbent, in particular since F7 does not
descri be any effect of this nmetal on the capability of
the catal yst for storing NG.

6.1.5 F9 refers to the conbination of a three-way catal yst
and an engine control strategy for |ean-burn engine

operation which controls the degree and duration of

1889.D
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enrichment of the air-fuel m xture during accel eration
(see page 1, abstract). Conparative tests which mainly
concern the conversion efficiency of a Pt/Pd catalyst,
a PT/Rh catal yst, a concept A catalyst, and a concept B
catal yst are presented. Concept catalysts A and B are
designed to sustain a high | evel of NGO reduction for a
period which is as long as possible after changing from
arichair-fuel ratioto a lean air-fuel ratio (see

page 2, left hand col um, paragraph 4, section b).

Wth respect to claiml1, version A F9 discloses an
exhaust purification device of a | ean burn internal
conmbusti on engi ne conprising a three-way catal yst

di sposed i n an exhaust passage of said engi ne, wherein
t he exhaust gas continuously flows into the catal yst
during operation of said engine (see page 3, table 2).

However, there is no indication in F9 that this exhaust
purification device is intended as a NO; absorbent or
wor ks as a NO; absorbent.

The argunentation of Respondent | that the catalyst
described in F9 inevitably has to function as an NG
absorbent is not convincing. Figure 5 shows that the
concept A catalyst has an inproved NGO conversion
efficiency as conpared with a conventional Pt/Rh three-
way catalyst. This inprovenent results fromthe

mai nt enance of a high NGO conversion after returning
froma rich air-fuel ratio to a lean air-fuel ratio
(see page 6, left hand colum, paragraph 1). Figure 5
does, however, not allow one to conclude that NO is
stored during | ean conmbustion and rel eased during rich
conmbustion. This Figure nerely shows that the NO
conversion efficiency of both the concept A catalyst
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and the Pt/Rh three-way catalyst is high during a rich
phase of conbustion (1 to 2 seconds) and a short period
after this phase (less than 1 second) and | ow during a

| ean phase of conbustion (2 to 8 seconds). Since the NG
conversion efficiency corresponds to the ratio of the

di fference between the amount of NO fed to the catal yst
and the amount of NGO released fromthe catalyst to the
anount of NO, fed to the catal yst, the NO conversion
efficiency would be high if NO was stored in the

catal yst during the | ean phase of conbustion. However,
since Figure 5 shows that it is low, it has to be
concluded that nearly no NO is converted or stored in
both of the catalysts during the | ean phase of
conmbust i on.

Novelty of version 1 of claim1 has been chal |l enged
only with respect to D39 which forns part of the state
of the art according to Articles 54(3) and 54(4) EPC.
Thi s docunent di scl oses (see second enbodi nent shown in
Figures 7 to 11 and described in the correspondi ng
description in colum 9, line 53 to colum 14, line 16)
an exhaust purification device of a | ean burn internal
conbustion engi ne (52) conprising an NO absorbent (56)
di sposed i n an exhaust passage (54) of said engine,
wherein the exhaust gas continuously flows into the NG
absorbent during an operation of said engine, wherein a
lean air-fuel mxture is continuously burned and said
absorbent conprises a catalyst (see clains 7 and 8),
and absorbs NGO when the exhaust gas is | ean and

rel eases sai d absorbed NO; when the oxygen concentration
of the exhaust gas is | owered, wherein rel ease of
absorbed NO; takes place when the air-fuel ratio of the
i nfl owm ng exhaust gas is rich and when the air-fuel
ratio is stoichionmetric (see colum 13, line 41 to
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colum 14, line 14), wherein the air-fuel ratio of the
exhaust gas is made rich or stoichionetric to rel ease
t he absorbed NO; fromthe NGO, absorbent, so that, when
t he exhaust gas is rich or the stoichionetric air-fue
rati o, unburned HC and CO in the exhaust gas react with
the released NO (in the three-way catal yst 58) to

t hereby reduce the NGO, wherein the NO-rel ease
processing is not carried out until the tenperature of
sai d NO, absorbent becones equal to or larger than a
predeterm ned tenperature (see Figure 9, step 312, and
colum 12, lines 19 to 43).

However, D39 does not disclose that the air-fuel ratio
of the exhaust gas is made rich or stoichionetric when
a constant anmount of NO is absorbed in the NG
absorbent. In accordance with D39 the air-fuel ratio of
t he exhaust gas is nmade rich or stoichionetric when a
predeterm ned tine period of a continuing |ean burn
condition has el apsed, which period is determ ned by
measuri ng the accunul ated engine rotati ons SNe (see for
exanple colum 11, line 50 to colum 12, line 7 and
Figure 9, steps 304, 306). In conparison with this
procedure, the patent in suit suggests the estimation
of the anobunt of absorbed NO fromthe cunul ative val ue
of the engine speed (see colum 8, lines 37 to 57).

Consequently, the release of NO fromthe absorbent
according to D39 is based on a paraneter and on neans
for performng a nethod for determning this paraneter
whi ch have nothing in conmon with the paranmeter and the
means for its determ nation according to claim1,

version 1.

1889.D
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Wth respect to the above findings, the subject-matter

of claiml1, version A, and claim11, version 1, is novel.

| nventive step

According to the case | aw of the Boards of Appeal the
closest prior art is normally prior art conceived for
t he sane purpose or having the sane objective as the
cl ai med invention and having the nost rel evant
technical features in comon (see Case Law of the
Boards of Appeal of the European Patent O fice, 4th
edi tion, 2001, English version, 1.D. 3.1, page 102).

In the present case the exhaust purification device
according to the patent in suit is provided for
absorbing NO fromthe exhaust gas of a |ean burn

i nternal conbustion engine while a lean air fuel

m xture is burned. For this purpose the clained device
conprises a NO absorbent which is capabl e of absorbing
NGO, during a | ean burn phase of the conbustion engine.
Consequently, the nost relevant state of the art is a
device which is also provided for absorbing NGO fromthe
exhaust gas of a lean burn internal conbustion engi ne
while a lean air fuel mxture is burned.

Such a state of the art is represented by each of F3

and Bll, the only avail abl e docunents which, with

respect to claim1 version A and version 1, disclose an
exhaust purification device of a | ean burn internal
conmbustion engi ne (F3: see page 2, |ast paragraph; Bll

di esel engine) conprising NO absorbents (F3: Figure 1,
catalysts A and B; Bll: Figure 1, catalysts 1-a and 1-Db)
each disposed in a different exhaust passage of said

engi ne, wherein a lean air-fuel m xture is continuously
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burned. Said absorbents conprise a catalyst (for
oxi di zing NO; F3: see page 6, paragraph 2; Bll: see
abstract), and absorb NO: when the exhaust gas is |ean.

The opi nion of the Respondents that F9 and D20
represent the nost relevant state of the art cannot be
shared by the Board.

F9, as does the patent in suit, refers to an exhaust
purification device of a |lean burn internal conbustion
engine. This purification systemis, however, not

provi ded for absorbing NO  fromthe exhaust gas of such
an engine while a lean air fuel mxture is burned (see
section 6.1.5 above; especially the explanation of
Figure 5). F9 nerely suggests the use of a three-way
catal yst which converts NO during a prol onged phase of
burning a rich air-fuel mxture and during a short
period after reverting to | ean operation of the
conmbusti on engi ne.

D20 refers to studies of the behaviour of three-way
catal ysts as a response to a feedstream whi ch was
cycled from oxi di sing gas blends to reduci ng gas

bl ends. It was found anpong other things that a
situation mght arise, where cycling the exhaust air-
fuel ratio with an overall lean air fuel ratio rather
than stoichionetric air-fuel ratio mght lead to a

| ower NO out put when the cycling result is conpared
with a steady | ean operation (see page 50, right hand
colum, paragraph 1). This finding is based on the fact
that the conversion of NGO, at net oxidizing tinme-average
stoichionetries was greater with cycling than with the
steady feed (see page 50, left hand col um,

par agraph 2). Consequently D20 does al so not relate to
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an exhaust purification system for absorbing NO from
t he exhaust gas of an internal conbustion engine.

Si nce conversion and absorption of NO are two
conpletely different approaches for controlling NO

em ssions, it is not plausible that the closest prior
art for an inprovenent of an exhaust purification
system whi ch is based on NO, absorption could be
represented by an exhaust purification systemwhich is
based on NO; conversion (see in that respect Case Law of
t he Boards of Appeal of the EPO, 4th edition, 2001,

|.D. 3.5, page 104). Therefore F9 and D20 cannot be
regarded as representing the nost rel evant state of the
art with respect to the subject-matter of the patent in
suit. Mreover, even if considered as such, they would
never lead a skilled person in an obvious manner to a

different concept, ie absorption.

According to each of F3 and Bl1l the exhaust
purification device conprises two separate NO
absorbents. The exhaust gas is guided to one of these
absorbents for a predetermined tinme, and then guided to
t he ot her absorbent by a first switch valve (F3: CI,;
Bl1l: 3). The absorbent not receiving the exhaust gas is
regenerated by hydrogen introduced froma hydrogen
reservoir (F3: 5; Bll: 5) via a second switch valve (F3:
C2; Bl1l1l: 4). It is obvious that the exhaust
purification systemaccording to F3 and B11l is conpl ex
and that the absorbents are not effectively used.

Therefore, starting fromF3 or Bll, the object to be
achieved by the patent in suit is to provide an exhaust
purification device which can efficiently absorb NGO
wi t hout a conpl ex construction of the exhaust system
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and which can rel ease the absorbed NO: according to need
(see colum 2, lines 19 to 23 of the present
description of the patent in suit).

According to claim1, version A and version 1, this
object is achieved at | east by the provision of an
exhaust purification device wherein the exhaust gas
continuously flows into the NO, absorbent during an
operation of said engine, and wherein the absorbent

rel eases sai d absorbed NO; when the oxygen concentration
of the exhaust gas is |lowered, so that, when the

exhaust gas is rich or the stoichionetric air-fue

rati o, unburned HC and CO in the exhaust gas react with
the rel eased NO: to thereby reduce the NQ.

These features are not suggested by the available state
of the art.

The argunentation of the Respondent 111 according to

whi ch the use of a NO; absorbent which rel eased absorbed
NGO, when the exhaust gas had a rich or stoichionetric
air-fuel ratio so that it contai ned substances for
reduci ng the rel eased NQ, was obvi ous when the conpl ex
system according to F3 should be avoided, is not

convi nci ng.

There is no indication in the state of the art that a
NO; absorbent may be recovered by exhaust gas having a
rich air-fuel ratio. F3 and Bl11l both suggest a speci al
reducer for recovering such an absorbent. According to
F3 this reducer may be hydrogen, ammoni a, carbon
nmonoxi de, and net hane, wherein hydrogen is described as
preferable in view of handling secondary pollution
probl ens (see page 9, paragraph 1), and according to
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B11 the reducer is hydrogen. F8 is silent about
recovering a NO. absorbent, and all further avail able
docunents do not refer to a NO  absorbent. Furthernore
there is no indication in the state of the art as to
how the pair of NO: absorbents in the exhaust systens
shown in F3 or Bll could be replaced by a single NG
absorbent. In viewof this situation it is not
justifiable to assune that the arrangenment of a single
NO, absorbent in an exhaust system so that the exhaust
gas continuously flows into this absorbent during an
operation of said engine and the exhaust gas itself is
used to release the NO by controlling the air-fuel
ratio so that it becones rich or stoichionetric for
recovering the NO absorbent, is obvious for the skilled

per son.

Procedural nmmtter

Since the patent in suit can be maintained in anmended
formon the basis of the Appellant's main request,
there was no reason to consider of the Appellant's

auxiliary requests.

The request of the Respondent 1l for remttal of the
case to the first instance or for continuation of the
appeal proceedings in witing, in case that the Board
intended to assess inventive step of the clained

subj ect-matter, has been reasoned by the facts that the
Qpposition Division did not consider the question of
inventive step and that the new clainms were filed so

| ate that an appropriate preparation of argunents

agai nst these clainms had not been possible.
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In accordance with Article 111(1) EPC, second sentence,
t he Board of Appeal may either exercise any power

wi thin the conpetence of the departnent which was
responsi bl e for the decision appealed or remt the case
to that departnent for further prosecution. Wth
respect to the length of the exam ning, opposition and
appeal proceedings of nore than 10 years, and since the
Respondent | and the Appellant agreed that the Board
shoul d deal with the question of inventive step during
t he oral proceedings, and since it had been indicated
in the annex to the sunmmons to attend oral proceedi ngs
t hat the question of inventive step would be considered
during the oral proceedings, the Board decided in the
present case not to remt the case to the first
instance but to itself assess inventive step during the
oral proceedings.

Thi s deci sion was al so based on the specific facts of
the present case, nanely that the patent could be

mai nt ai ned according to the nmain request on the basis
of clainms 1, version A and version 1, that version A of
claim1l1 corresponds essentially to claim1l as granted,
that version 1 of claim1 corresponds essentially to
claiml filed by the Appellant in due tinme before the
oral proceedings and that during the oral proceedings
claiml1, version 1 had only been clarified with respect
to clarity objections put forward by the Respondent I1
during the oral proceedings.

The argunent that Appellant 1l was taken by surprise
by the nodifications during the oral proceedi ngs cannot
be followed by the Board. If, as a result from an

obj ection nmade by a party or even by the Board during
the oral proceedings, the claimwording is clarified or

1889.D
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nodi fied by introducing into the claimthe only
possi bl e interpretation, that party cannot be
reasonably be surprised, since the parties should have
been aware not only of these interpretations which can
even be further limting, but also of the possibility
t hat such clarifications or nodifications would be
made. Parties should always be prepared for such
situations, particularly if the nodifications cannot be
considered as the addition of conpletely new features,
but as the clarification or nodification of features
al ready present in the claim

For these reasons it is decided that:

1

2.

1889.D

The deci sion under appeal is set aside.

The case is renmtted to the first instance with the
order to maintain the patent in the follow ng version

Cl ai ns: claim1, version A for the designated
contracting states ES, IT, SE;
claim1, version 1 for the designated
contracting states DE, FR, GB;
both clains 1 filed as a main request
during the oral proceedings on 16 My
2003;
claims 2 to 31 as granted,;

Descri pti on: colums 1 and 2 filed during the oral
proceedi ngs on 16 May 2003;
colums 3 to 18 as granted;
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Dr awi ngs: Figures 1 to 20 as granted.
The Regi strar: The Chai r man:
G Magouliotis C. Andries
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