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Summary of Facts and Submn ssions

0658. D

The Appel |l ant (Opponent I1) | odged an appeal, received
at the EPO on 1 April 1999, against the decision of the
Qpposition Division, dispatched on 26 January 1999, on
the rejection of the oppositions against European
patent No. 0 580 389. The appeal fee was paid

simul taneously and the statenent setting out the
grounds of appeal was filed on 7 June 1999.

Qpponent | withdrew his opposition with the letter of
6 May 1999.

The oppositions were filed against the patent as a
whol e and based on Article 100(a) together with
Articles 52(1), 54(1) and 56 EPC.

In its decision the Qpposition Division held that the
grounds for opposition did not prejudice the

mai nt enance of the patent unanended and that therefore
the oppositions were to be rejected.

Oral proceedi ngs took place on 7 February 2002.
The Appel | ant requested that the decision under appea
be set aside and the European patent No. 0 580 389 be

r evoked.

The Respondent (Patentee) requested that the appeal be
di sm ssed and the patent be naintai ned unanended.

The argunentation of the Appellant at the ora
proceedi ngs was based on the foll ow ng docunents:
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D14: US-A-5 116 800

D16: SAE- Paper 75 0093

D19: English translation of JP-A-62/117620
D20: SAE- Paper 88 1595.

During the witten proceedi ngs the Appel |l ant
additionally referred to the foll ow ng docunents:

D5: DE-A-3 709 136

D10: SAE Paper 78 0607

D18: JP-A-3/135417 and its English translation

D21: T. Yamanoto et al.: "Dynam c Behavi our Anal ysis of
Three Way Catal ytic Reaction"”, Traffic Safety and
Envi ronnmental Pollution Research Center, English
transl ati on of SAE of Japan, Paper 88 2087,
Oct ober 1988

D22: DE-A-3 735 151.

Claim1l reads as foll ows:

"An exhaust gas purification apparatus for an interna
conbusti on engi ne conpri sing:

an i nternal conbustion engine (2) capable of fue
conbustion at lean air-fuel ratios and an exhaust
conduit (4) connected to the engine (2);

an NOx absorbent (6, 6A) installed in the exhaust
conduit (4) and including at |east one el enent sel ected
fromthe group consisting of alkaline earth, rare-
earth, al kaline netals, and oxides of al kaline earth,
rare-earth, and al kaline netals, the NOx absorbent (6,
6A) absorbing NOx included in exhaust gas having excess
oxygen therein and rel easing the NOx which the NOx
absorbent (6, 6A) has absorbed when an oxygen
concentration of the exhaust gas decreases; and

operating condition detecting neans (10, 10A, 12,
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14, 18) for detecting an operating condition of the
engi ne (2),
characterized in that said exhaust gas purification
apparatus further conprises:

operating condition determ ning neans for
determ ni ng whet her the exhaust gas includes excess
oxygen and for determ ning whether one of an exhaust
gas tenperature and an NOx absorbent tenperature is
hi gh; and

exhaust gas oxygen concentration control neans for
decreasi ng the oxygen concentration of the exhaust gas
flow ng into the NOx absorbent (6, 6A) when the
operating condition determ ning neans determ nes that
t he exhaust gas includes excess oxygen and that one of
an exhaust gas tenperature and an NOx absor bent
tenperature is high."

In support of his request the Appellant relied
essentially on the foll ow ng subm ssi ons:

The cl osest prior art was represented by D19 which

di scl osed an exhaust gas purification apparatus for an
I nternal conbustion engi ne conprising an NOx absor bent
as defined in claiml1 of the patent in suit. This
absorbent stored NOx when the conbustion engi ne was
operated at lean air-fuel ratios at a high tenperature
and di scharged NOx when a reducer was fed to the
absorbent. Having regard to the description on page 8,
par agraph 4 and page 9, paragraph 1, it was obvious
that the reducer could be fornmed by the exhaust gases
of said conbustion engi ne when operated at a rich air-
fuel ratio. Furthernore D19 showed (on page 5,

par agraph 2) that the storage capacity of the NOx
absor bent was strongly influenced by sul phur conpounds.
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The subject-matter of claim1l of the patent in suit
differed fromthe apparatus shown in D19 only in that
it conprised neans for switching froma |ean air-fue
ratio to a rich air-fuel ratio for regenerating a
singl e NOx absorbent, instead of neans for sw tching
between a first and a second NOx absorbent in such a
way that one of the absorbents was used for absorbing
NOx of the exhaust gases and the other one was
regenerated in a reduci ng at nosphere.

Therefore, starting from D19, the problemto be sol ved
coul d be regarded as being to provide an exhaust gas
purification apparatus which enabled the regeneration
of a NOx absorbent in a |ess conplicated way, in
particular without the use of a second NOx absorbent.

D14 referred to a catal yst including bariumor

| ant hanum oxi de. Since this catal yst corresponded to
the conposition of the catalyst defined in claim1 of
the patent in suit, it inevitably worked as a NOx
absorbent. For the regeneration of the catalyst, in
particular for the cleaning of sul phur conpounds, D14
suggested (see exanple 7) the provision of contro
means for switching the feed gas conposition for the
correspondi ng conbustion engine fromlean to rich when
the tenperature of the catal yst was high (550°C). It
was obvi ous to use such neans in the apparatus
according to D19 in order to solve the problemset out
above. Since the skilled person knew that the
tenperature of the NOx absorbent was essential for the
storage capacity of an absorbent, it was al so obvious
to swwtch fromthe lean to the rich feed gas m xture in
dependence on the tenperature. Therefore, under

consi deration of D19 and D14, the subject-matter of
claiml1l of the patent in suit did not involve an
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i nventive step

D20 referred to a further catal yst which included
cerium and therefore also inevitably worked as a NOx
absorbent. The ability of the catalyst to absorb NOx
was al so apparent from Figure 5 which showed that the
NOx conversion efficiency of a catalyst according to
D20 in conparison to a usual three-way catal yst

remai ned high for a short period after the feed gas
conposition changed fromrich to |l ean. Additionally D20
suggested the provision of an exhaust gas purification
apparatus conprising an NOx absorbent and a contro
means for switching froma lean to a rich feed gas
conposition in order to regenerate the absorbent.
Consequently al so a conbi nati on of D19 and D20 woul d

| ead in an obvious way to the subject-matter of claim1l
of the contested patent.

Furthernore D16 showed (in particular on page 5,

"sul fur storage") that a catal yst which had been

poi soned by sul phur could be regenerated at a high
tenperature. Hence it was obvious to regenerate a
catal yst only when the catal yst tenperature was high.

The Respondent disputed the views of the Appellant. H's
argunents can be sunmari zed as foll ows:

D19 which in fact represented the nost relevant state
of the art cited by the Appellant disclosed an exhaust
gas purification apparatus conprising two NOx

absor bents which were alternately exposed to the
exhaust gases of an internal conbustion engine to
absorb NOx, or to a reducer supplied froma separate
source for regenerating the absorber. The sw tching
bet ween t he absorbers happened exclusively in
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dependence on tine and not in dependence on
tenperature. The statenents on page 5, paragraph 2 and
page 6, paragraph 2 showed that the authors of D19 did
not recogni ze the problem of sul phur storage in an NOx
absorbent, but nmerely on a NOx adsorbent. Consequently,
D19 did not deal with the problem of SOx poisoning of a
NOx absorbent at hi gh tenperatures.

D14 referred to a catalyst for an internal conbustion
engi ne whi ch produced a m ni mal anmount of foul snelling
hydr ogen sul phide. This docunent did not deal with the
probl em of degradati on of a NOx absorbent as a result
of SOx storage, and did not suggest such a control of
the conbustion engine that an NOx absorbent coul d be
regenerated. Exanple 7 described in colums 7 and 8 of
D14 suggested only the avoidance of a rich air-fue

m xture to suppress the rel ease of hydrogen sul phide.

D16 dealt with the problem of hydrogen sul phide rel ease
froma catal yst, too. According to this docunent,

hydr ogen sul phide was only rel eased at high
tenperatures and coul d be avoi ded at | ow tenperatures.

Consequently the skilled person woul d not consider
either D14 or D16 when confronted with the object of
recovering a NOx absorbent poisoned by SOx by
controlling an operation of the conbustion engine.
However even if he considered D14 or D16, these
docunents coul d at best suggest the avoidance of a rich
air fuel mxture and a high tenperature in order to
suppress the rel ease of hydrogen sul phi de.

D20 did not disclose an absorbent which was able to
absorb NOx, but a catalyst which was able to accunul ate
oxygen. As a result of the capability to accunul ate
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oxygen, after a change of the feed gas conposition from
rich to lean, there remained, for a short period, a
reduci ng atnosphere at the surface of the catal yst

whi ch still enabled a NOx conversion as shown in

Figure 5. Furthernore, D20 taught the conbination of
such a catalyst with a fuelling control strategy
according to which the degree and duration of

enrichment during accel eration was increased. The

enri chment was however not dependent on the tenperature
of the catalyst. Therefore D20 was al so not suitable to
| ead the skilled person to the subject-matter of the
patent in suit.

Reasons for the Decision

1

2.2

0658. D

The appeal is adm ssible.

The cl ai ned subject-nmatter

The patent in suit refers to an exhaust gas
purification apparatus which is not only intended to be
used in an internal conbustion engine, but which
explicitly conprises an internal conmbustion engine
capabl e of fuel conbustion at lean air-fuel ratios and
havi ng an exhaust conduit connected to the conbustion
engi ne.

The cl ai ned apparatus additionally conprises a NOx
absor bent which according to claim11 includes at | east
one el enent selected fromthe group consisting of

al kaline earth, rare earth, alkaline netals and oxi des
of alkaline earth, rare earth, alkaline netals, and
which is able to absorb NOx included in the exhaust gas
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havi ng excess oxygen therein and rel easing the absorbed
NOx when an oxygen concentration of the exhaust gas
decr eases.

Wth respect to the ingredients of the NOx absorbent,
the Respondent admtted that the statenent in columm 4,
lines 26 to 35 of the patent specification, according
to which the at |east one el enent which has to be

sel ected coul d consist solely of a noble netal catalyst
havi ng oxidi zing and reducing abilities or an oxide of
such a noble netal catalyst [i.e. possibility (a)], is
wong and in contradiction to claim1l. However, with
respect to the conplete description of the patent in
suit (see in particular colum 4, line 50 to colum 5,
line 26), this statenent obviously has to be understood
in such a way that the NOx absorbent includes at |east
one el enent selected fromthe group of a noble netal
catal yst having oxidizing and reducing abilities, and
anot her additional elenent selected fromthe group
consisting of alkaline earth, rare earth, alkaline
nmetal s and oxi des of alkaline earth, rare earth,

al kal i ne netals.

The Respondent also admitted that the sentence in
lines 35 to 38 in columm 4 is wong and in
contradiction to claim1.

Al t hough these passages (i.e. colum 4, lines 28 to 31
- possibility (a) - and lines 35 to 38) should have
been del eted fromthe description during exam nation
stage in view of Article 69 EPC, the Board did not urge
the Respondent to file a new adapted description, since
no further substantial anmendnments were required to

mai ntain the patent as granted.
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Wth respect to the function of the NOx absorbent, it
is clear fromthe whol e patent that the expression "NOx
absorbent” is a generic nane for a special type of
exhaust gas purification device which can cope with the
NOx exhausted by an internal conbustion engine
operating at |lean air-fuel ratios and which otherw se
woul d be exhausted to the atnosphere. Moreover, a "NX
absorbent™ in the neaning of the patent in suit is a
device which is not only able to absorb NOx fromthe
exhaust gases of an internal conbustion engine
operating at lean air-fuel ratios over a certain tine
period, but also to rel ease the absorbed NOx when the
oxygen concentration of the exhaust gases decreases.

2.3 According to the |ast feature of claim1, the oxygen
concentration of the exhaust gas flowing into the NOx
absorbent is decreased anongst other things when one of
an exhaust gas tenperature and a NOx absor bent
tenperature is high.

The term "high" has no well-recognized neaning in the
field of conbustion engi nes. However, with respect to
colum 7, paragraph 2; colum 10, lines 48 to 53;
colum 11, lines 29 to 31 and 46 to 48; and colum 13,
lines 32 and 33 of the patent in suit, it is obvious
that this termdefines an exhaust gas tenperature of
about 550°C or a NOx absorbent tenperature of about
500°C.

2.4 Furthernore, claim1 describes explicitly only an
appar at us whi ch decreases the oxygen concentration of
t he exhaust gas under predetermnmi ned circunstances in
order to regenerate the NOx absorbent. However,
al though claim 1l does not include a feature according
to which the oxygen concentration is also re-increased

0658. D Y A
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after such a decrease, it is obvious and thus
inplicitly clained that the apparatus increases the
oxygen concentration when the predeterm ned

ci rcunstances are not given so that the conbustion
engi ne operates again at |ean air-fuel rati os,
particularly since the patent in suit discloses an

i nternal conbustion engine operating at |ean air-fue
ratios and intends to solve problens [inked with such a
| ean air-fuel ratio operation.

State of the art

D19 is the only docunent cited by the Appellant which
refers to a catal yst for absorption of NOx (see for
exanpl e page 2: claim1l; page 6, first paragraph). This
docunent di scl oses an exhaust gas purification
apparatus for an internal conbustion engi ne conprising
an internal conbustion engi ne capable of fue
conbustion at lean air-fuel ratios (see |ast paragraph
of page 2) and an exhaust conduit connected to the
engi ne, two NOx absorbents (A, B) each installed in
paral | el exhaust conduits and including at |east one
el enent selected fromthe group consisting of alkaline
earth, rare-earth, alkaline netals, and oxides of

al kaline earth, rare-earth, and al kaline netals (see
page 8, paragraph 1), the NOx absorbent absorbi ng NOx
i ncl uded i n exhaust gas having excess oxygen therein
(see page 6, paragraph 1) and rel easing the NOx which
the NOx absorbent has absorbed when a reducer is
supplied to the NOx absorbent (see |ast paragraph of

page 6).

However D19 does not disclose that the absorbent
rel eases the NOx when the oxygen concentration of the
exhaust gas decreases, and the apparatus of D19 does
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not conprise any operating condition detecting neans,
operating condition determ ni ng neans or exhaust gas
oxygen concentration control neans as defined in
claim1 of the patent in suit.

The Board does not share the Appellant's opinion that
D19 al ready described the influence of sul phur
conmpounds on the storage capacity of a NOx absorber.
The statenments on page 5, paragraph 2 do not refer to
the NOx absorbent shown in D19, but to a NOx adsorber
according to the state of the art, since it is

i ndi cated that the adsorber nmust be exchanged or

adsor bed substances nust be rel eased by heating
follow ng a decrease in efficiency. That efficiency can
of course only be the adsorption efficiency and not the
wongly translated "absorption” efficiency. Wile this
par agr aph expl ains that the adsorption efficiency of a
customary adsorber is negatively influenced by sul phur
conpounds, paragraph 2 of page 6 enphasizes that the
adsorption capacity of the absorber according to D19 is
relatively immune to environnmental conditions.
Consequently D19 does not indicate that sul phur
conpounds have an influence on the storage capacity of
a NOx absor ber.

D14 refers to a catalyst for installation in an exhaust
conduit of an internal conbustion engine, said catalyst
including at |east one elenent, i.e. barium oxide, and
optional ly | anthanum oxi de (see colum 2, lines 59 to
67) which are elenents nentioned in claim1 of the
patent in suit.

The Appellant's argunentati on according to which the
catal yst described in D14 inevitably worked as a NOx
absorbent is not convincing. Barium oxide or |anthanum



3.3

3.4

0658. D

- 12 - T 0348/ 99

oxi de is deposited on the support of the catal yst shown
in D14 and functions as a pronoter in place of nickel,
iron or ceriumoxide in order to achieve a high
durability and m ni mal hydrogen sul phi de em ssion (see
colum 2, lines 44 to 49, lines 59 to 65, and col um 4,
lines 31 to 39). A function as a NOx absorbent is

nei ther described nor intended. There is also no
paranmeter nmentioned which is used to switch fromlean
to rich conbustion. Wth respect to the speci al

| ocation of the bariumor |anthanum oxide within the
catal yst and the object of these oxides, the skilled
person woul d not consider the catalyst of D14 to work
as a NOx absorbent, |et alone as a NOx absor bent
absor bi ng NOx included in exhaust gas havi ng excess
oxygen therein and rel easi ng the NOx when an oxygen
concentration of the exhaust gas decreases.

D16 descri bes | aboratory and engi ne dynanoneter studies
whi ch were conducted to determne the effect of various
cat al yst and engi ne operating paraneters on the
formati on of hydrogen sul phi de over al um na-supported
Pt and Pd catal ysts. These studi es show anongst ot her
things that a maxi mum sul phur accunul ati on on such
catal ysts occurs at a tenperature of 425°C and
decreases to nil at a tenperature of 760°C (see page 5,
sul fur storage).

D20 di scl oses an exhaust gas purification apparatus for
an internal conbustion engine conprising an interna
conbusti on engi ne capabl e of fuel conbustion at |ean
air-fuel ratios (see page 2, right hand col um,

par agraph 2) and an exhaust conduit connected to the
engine (see figure 1), a catalyst installed in the
exhaust conduit and including at | east one el enent,
i.e. cerium(see page 4, right hand col um,
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paragraph 3) which is an elenment fromthe group
nmentioned in claiml of the patent in suit, and exhaust
gas oxygen concentration control neans for decreasing

t he oxygen concentration of the exhaust gas flow ng
into the catalyst (see page 2, right hand columm, | ast
par agr aph).

In contradiction to the Appellant's opinion, the nere
facts that the catal yst according to D20 incl udes
ceriumand that the NOx conversion efficiency of such a
catal yst remains high for a short period after the feed
gas conposition changes fromrich to |l ean, is not
sufficient to conclude that the catal yst of D20

i nevitably works as a NOx absorbent. As described on
page 4, right hand col um, paragraph 3 of D20, the
ceria conponent of the catal yst achieves to naintain a
hi gh HC/ CO activity even during the rich phase. D20 is
however silent on the influence of ceriumon the
capability of the catalyst to absorb NOx. Moreover D20
does not contain any indication that the retention of
NOx conversion on return to the | ean phase is based on
an absorption effect of NOx. Therefore the Board does
not agree that the catal yst disclosed in D20 is or

wor ks as a NOx absorbent.

Al further docunents cited by the Appellant are |ess
rel evant than the docunents cited above.

D5 refers to an exhaust gas purification apparatus for
an i nternal conbustion engine (30) capable of fue
conbustion at lean air-fuel ratios (see colum 2,
lines 35 to 39) conprising operation condition
detecti ng neans (44, 48, 58, 60, 62, 64), operating
condi tion determ ning neans (see figure 3, P1, P2) and
exhaust gas oxygen concentration control neans (see
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figure 3, P3 and columm 7, line 49) as defined in
claim1l of the patent in suit. These neans are however
used to avoid a rapid deterioration of the catalytic
activity of rhodiumcontained in a three-way catal yst,
and not for the regeneration of a NOx absorbent.

D10 descri bes investigations concerning the
rel ati onshi p between nodul ated air-fuel ratios and the
selectivity w ndow of a three-way catal yst.

D18 di scl oses an exhaust gas purification apparatus for
an internal conbustion engi ne capable of fue
conbustion at |ean air-fuel ratios (see page 3,
paragraph 1) conprising a NOx adsorption device (4).

D21 di scl oses a dynam c behavi our analysis of a three
way catalytic reaction. On the basis of the tests
described in this docunent, the authors assune anongst
ot her things that the accunul ati on of oxidizing
substance (O, NO, etc.) in a catalyst caused by hol ding
a given air-fuel ratio for a long tine is not to be
seen as taking place on the surface of the catal yser,
but as absorption into the inside of the catal yser (see
page 4, lines 14 to 17).

D22 descri bes a catal yst accunul ati ng NOx on the

catal yst surface and reducing NOx to nitrogen and
oxygen. Although D22 states that NOx is "absorbed" (see
page 2, lines 37 to 41), it is obvious that "adsorbed"
I's nmeant because the described reaction is a reduction
and happens at the surface of the catalyst.

I nventive step

The subject-matter of claiml differs fromthe
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apparatus shown in D19 (which indisputably represents
the nost relevant state of the art) by operating
condition detecting neans for detecting an operating
condition of the engine, operating condition

determ ning neans for determ ning whet her the exhaust
gas includes excess oxygen and for determ ni ng whet her
one of an exhaust gas tenperature and a NOx absorbent
tenperature is high; and exhaust gas oxygen
concentration control nmeans for decreasing the oxygen
concentration of the exhaust gas flow ng into the NOx
absor bent when the operating condition determning
means determ nes that the exhaust gas includes excess
oxygen and that one of an exhaust gas tenperature and a
NOx absorbent tenperature is high, whereby the NOx

whi ch the NOx absorbent has absorbed is rel eased.

According to the case | aw of the Boards of Appeal an
obj ective definition of the problemto be solved should
normal ly start fromthe problem described in the
contested patent. Only if an exam nati on showed t hat

t he probl em di scl osed had not been solved or if

I nappropriate prior art were used to define the
problem was it necessary to investigate which other
probl em obj ectively existed (see Case Law of the Boards
of Appeal of the European Patent O fice, 3rd edition
1998, English version, page 115, paragraph 4).

In the present case the problemto be solved by the
patent in suit is the provision of an exhaust gas
purification apparatus for an internal conbustion
engi ne, wherein the NOx absorbent poisoned by SOx may
be recovered to a nearly original non poisoned state
(see the patent specification colum 1, lines 44 to
50) .
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Since there is no doubt that this problemis a
realistic and technically rel evant one and has
furthernore been sol ved by the apparatus of claiml,
and since no inappropriate prior art has been used to
define this problem there is no reason to consider
anot her problem such as for exanple the one set out by
the Appell ant (see paragraph VI above) which in
addi ti on was not based on the proper difference as

i ndicated in section 4.1 above.

The provision of the operating condition detecting
means, operating condition determ ning nmeans and
exhaust gas oxygen concentration control neans defi ned
in claiml of the patent in suit, in order to solve the
above nentioned problem is not suggested by the
avai | abl e state of the art.

The Appellant's argunentation according to which it was
obvi ous that the reducer described in D19 could be
formed by the exhaust gases of a conbustion engine is
not convincing. In accordance with D19 itself the
reducer is supplied froma separate reservoir (5) and
consi sts of hydrogen, ammoni a, carbon nonoxi de or

met hane which may be diluted with an inert gas such as
nitrogen (see page 9, paragraph 1, 2). It is correct

t hat exhaust gases of a conbustion engi ne include

hydr ogen and car bon nonoxi de. However these are only
two conpounds out of a multitude of conmpounds existing
in the exhaust gas. Since the reducer is intended to be
used wi thout further conpounds, except an inert gas, it
is not likely that the skilled person would replace the
reducer described in D19 by exhaust gases, particularly
since the teaching of D19 is clearly to avoid exhaust
gases (see claim 1 which requires stopping the exhaust
gas supply to the catalyst during its regeneration).
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The Board is also not convinced that exanple 7 of D14
suggests the provision of control neans for sw tching
the feed gas conposition fromlean to rich in order to
regenerate a catalyst. D14 does not deal with the
regeneration of a catalyst, but with the reduction of
foul snelling hydrogen sul phide produced by a catal yst
(see for exanple columm 2, lines 44 to 49). Exanple 7
descri bes a test devel oped to neasure hydrogen sul phide
em ssions of different catal ysts (see colum 7,

lines 54 to 55). In accordance with this test sul phur
conpounds are intentionally stored in a catal yst by
contacting its surface with a | ean feed gas contai ni ng
SO, for 30 mnutes at 550°C. At the end of the storage
period the feed gas conposition is changed to rich
allowing the catalyst to rel ease hydrogen sul phide (see
colum 7, lines 59 to 64). Finally the amount of the
rel eased hydrogen sul phide is detected. D14 does
however not disclose that the storage of SO, results in
a degradation of a catalyst, let alone of a NOx
absorbent, and that the degradation can be made undone
by switching froma |ean feed gas to a rich feed gas.
On the contrary, since it is the final intention to

m ni m se hydrogen sul phide em ssions, the skilled
person would be inclined to avoid a rich conbustion

whi ch woul d result in these hydrogen sul phide

em ssi ons.

Furthernore the Board does not share the Appellant's
opi nion that D16 could |ead the skilled person to the
subject-matter of the patent in suit. This docunent
shows (as set out in paragraph 3.3 above) that nmaxi mum
sul phur accunul ati on on noble netal catalysts occurs at
| ow tenperatures (425°C) and decreases to nil at high
tenperatures (760°C). The authors of D16 assune that
this effect is based on a elusion of hydrogen sul phide
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stored on the catal yst during reducing conditions at

hi gher tenperatures. This does however not nean that
D16 suggests the regeneration of a degraded catal yst at
a high tenperature. Furthernore, the conbination of

t hese conditions, high catal yst tenperature and
reduci ng conditions, is presented as being a situation
which is unlikely to occur unless the engine or the
systemis malfunctioning. A skilled person is inclined
to avoid such a situation, whereas in the patent in
suit this situation is used to release NOx (see page 6,
ri ght hand column, first paragraph). D16 (like D14)
deal s exclusively with the problem of hydrogen sul phide
rel ease froma catal yst (see for exanple page 1,
abstract) and teaches at best to reduce hydrogen

sul phide formati on by avoi di ng hi gher tenperatures at
reduci ng conditions. D16 does however not refer in any
way to the probl em of sul phur poisoning of a catalyst
or to the regeneration of such a catal yst.

4.3.4 The Appellant's argunentation according to which D20
could lead the skilled person in an obvious way to the
subject-matter of the patent in suit is also not
convincing. It is true that D20 suggests the provision
of control means for switching froma lean to a rich
feed gas conposition. This switching however is solely
triggered by the inlet manifold pressure (page 6, first
two lines of the |ast paragraph). Furthernore, this
means i s provided to prolong the duration of enrichnent
during accel eration which in conbination with a
sui tabl e catal yst design results in an inproved
reduction of NOx em ssions (see page 1, left hand
colum, last two paragraphs). A regeneration of a NOX
absorbent is however neither intended nor described in
D20.

0658. D Y A
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Wth respect to the above findings there is no reason
for the skilled person to consider any of docunents
D14, D16 or D20 when confronted with the problemto
regenerate a NOx absorbent poi soned by SOx.

Even if the skilled person were to consider any of the
teachi ngs of D14, D16 and D20, this would not |ead him
in an obvious way to the subject-matter of the patent
in suit. These docunents could at npst suggest the
provi sion of control neans for controlling the oxygen
concentration of the exhaust gas for suppressing the
rel ease of hydrogen sul phide (D14, D16) or for

prol ongi ng the duration of enrichnent during

accel eration (D20). They do not however suggest the
provi sion of control neans for decreasing the oxygen
concentration of the exhaust gas on the basis of the
exhaust gas conposition and the exhaust gas tenperature
for the regeneration of n NOx absorbent.

Consequently the skilled person had no reason to

repl ace the apparatus for the provision of a reducer
according to D19 by exhaust gas oxygen concentration
control neans for controlling the oxygen concentration
of the exhaust gas. Since the feeding of the NOx
absorbent according to D19 with either exhaust gas or a
reducer is controlled in dependence on tine (see

page 7, |ast paragraph and page 9, second | ast

par agraph), or when the efficiency of nitrogen oxide
absorption by the catal yst decreases (page 2, claim1l),
there is in particular no reason to control the oxygen
concentration in dependence on the detected oxygen
concentration and on the exhaust gas or absorbent

t enper at ure.

Therefore the Board conmes to the conclusion that the



Or der

- 20 - T 0348/ 99

subject-matter of claim1 of the patent in suit cannot
be derived in an obvious manner fromthe cited prior
art and accordingly involves an inventive step
(Article 56 EPC).

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

G Mgouliotis C. Andries
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