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Summary of Facts and Subm ssi ons

Eur opean patent No. 242 394 based on application
No. 86 906 556.5 was granted on the basis of thirteen
clainms. Ganted claim1 reads as foll ows:

"1. A process for maintaining | ow amoni a
concentrations, while reducing the concentration of
ni trogen oxides in an oxygen-rich effluent fromthe
conmbusti on of a carbonaceous fuel, the process
conpri si ng:

i njecting an aqueous solution of urea and an oxygenated
hydrocarbon into said effluent at an effl uent

t enper at ure above 1600°F (871°C), the concentration of
the urea in solution and the size of the droplets in

t he di spersion being effective to achi eve reduction of
nitrogen oxide levels in the effluent and the
concentration of oxygenated hydrocarbon in the

di spersion being effective to reduce the |evel of free
amonia in the effluent.”

. The respondent (opponent) filed a notice of opposition
requesting revocation of the patent on the grounds of
| ack of novelty and |ack of inventive step. In support
of his argunents, the respondent relied inter alia on
JP- A-82 365/1979 (D6) and a German transl ation thereof
(D6a) .

L1l The opposition division revoked the patent on the
ground of |ack of novelty. It held that the process of
claim1l as granted and the use as defined in claim1l of
the first auxiliary request submtted on 17 February
1995 both | acked novelty over the disclosure of D6. The
use of the oxygenated hydrocarbon in the nmethod of D6
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at a tenperature above 1600°F to reduce the |evel of
free ammonia in the effluent was considered to form
part of the information which the skilled person could
i nherently obtain from D6. Furthernore, the disclainer

i ntroduced into each claim1l of the second, third and
fourth auxiliary requests submtted on 17 February 1995
did not render the clained processes novel over the

di scl osure of D6.

The appellant (proprietor of the patent) | odged an
appeal against this decision. Two auxiliary requests
were filed together with the statement of grounds of
appeal on 16 Cctober 1995 as well as an English
translation of D6 (hereinafter D6b). The respondent
infornmed the board by a letter dated 20 February 1998

t hat the opposition was wi thdrawn. On 2 Decenber 1998
the appellant filed six auxiliary requests in

repl acenent of the previous auxiliary requests. Claiml
of the first auxiliary request reads as foll ows:

"1l. The use of a process conpri sing:

i njecting an aqueous solution of urea and an oxygenated
hydrocarbon into said effluent at an effl uent
t enper at ure above 1600°F (871°C), the concentration of
the urea in solution and the size of the droplets in
t he di spersion being effective to achieve reduction of
nitrogen oxide levels in the effluent and the
concentration of oxygenated hydrocarbon in the
di spersion being effective to reduce the |evel of free
amonia in the effluent

for maintaining | ow anmoni a concentrations, while
reduci ng the concentration of nitrogen oxides in an
oxygen-rich effluent form (sic) the conbustion of a
car bonaceous fuel."
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Claim1l of the second auxiliary request differs from
claiml of the main request (granted claim1) only by
the incorporation of the phrase "and al so m nim zi ng
car bon- based pol lutants" at the beginning of the claim
so that it is directed to "a process for maintaining

| ow anmoni a concentrations and al so mnim zing carbon-
based pollutants, while reducing the concentration of
ni trogen oxides ...".

Claim1l1l of the third auxiliary request differs from
claiml1 of the main request in that the sentence
"wherein the weight ratio of oxygenated hydrocarbon to
urea is wthin the range of 1:2 to 2:1" has been added
at the end of the claim

Claim1l1l of the fourth auxiliary request differs from
claiml1l of the main request by the follow ng additional
features incorporated at the end of the claim "wherein
the droplets within the dispersion are uniformy wthin
t he range of from about 10 to 10.000 pmin diameter.”

Claim1 of the fifth auxiliary request reads as
fol | ows:

"1l. The use of a process conpri sing:

i njecting an aqueous solution of urea and an oxygenated
hydrocarbon into said effluent at an effl uent

t enper at ure above 1600°F (871°C), the concentration of
the urea in solution and the size of the droplets in

t he di spersion being effective to achieve reduction of
nitrogen oxide levels in the effluent and the
concentration of oxygenated hydrocarbon in the

di spersion being effective to reduce the |evel of free
amonia in the effluent, wherein the weight ratio of
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oxygenat ed hydrocarbon to urea is within the range of
from1l:2 to 2:1

for maintaining | ow ammoni a concentrations and
m ni m zi ng carbon-based pollutants, while reducing the
concentration of nitrogen oxides in an oxygen-rich
effluent form (sic) the conmbustion of a carbonaceous
fuel .

Claim1l1l of the sixth auxiliary request differs from
claiml1 of the fifth auxiliary request in that the
sentence "wherein the droplets within the dispersion
are uniformy within the range of from about 10 to

10. 000 pmin di ameter and" has been incorporated after
t he phrase" being effective to reduce the |level of free
amonia in the effluent”.

In a comuni cation pursuant to Article 11(2) RPBA, the
appel l ant was informed of the prelimnary opinion of

t he board about the seven requests on file. The
appellant's attention was drawn in particular to
specific points to be discussed at the oral

proceedi ngs. The appellant did not present coments on
the reasons given in the comuni cation. O al
proceedi ngs were held on 22 May 2000 in the absence of
t he appel l ant and of the previous respondent. The
appel l ant had infornmed the board on 18 May 2000 that he
woul d not attend the oral proceedings.

The appel lant's argunents can be sumrari sed as foll ows:

Regarding claim1 of the main request, the appellant
argued that D6/ D6b was totally silent about the
possibility of maintaining | ow amoni a concentrations.
Rat her, follow ng the equations on page 7 of D6,
especially equation (5), it would seemthat the anpunt
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of ammoni a was i ncreased and not decreased in the
process of D6. Furthernore, D6 was al so silent about
the droplet size of the dispersion. The concentrations
of urea and oxygenated hydrocarbon used in the exanples
of D6 did not fall within the concentrations defined in
claiml. According to claim1l urea had to be present in
a concentration effective to achieve the reduction of
the total nitrogen oxide | evels and the concentration
of the oxygenated hydrocarbon had to be effective to
reduce the level of free ammonia in the effluent. Uea
and t he oxygenated hydrocarbon were both used in a
concentration of 35%in the exanple of the patent in
suit, whereas the concentrations of urea and ethanol in
D6 were 4.2 wt.%and 0.6 w. % respectively.

Furthernore, D6, contrary to the patent in suit, did
not teach a skilled person to introduce urea for
reduci ng the total amunt of NQ, but rather taught
using urea mainly for transformng NO to NO,. Thus, the
concentration of urea used in D6 did not necessarily
fall within claiml1l. Caiml was clearly novel over D6
in accordance with decision G 2/88 (QJ EPO, 1990, 93).
In this decision the alleged "doctrine of inherence"
had not been accepted. The skilled person would not
have derived from D6 the technical teaching underlying
the patent in suit, nanely to provide a process for

mai nt ai ni ng | ow ammoni a concentrations, while reducing
t he concentration of nitrogen oxides in an oxygen-rich
effluent fromthe conbustion of a carbonaceous fuel. D6
was conpletely silent on the reduction of ammonia in
the effluent and thus this feature represented a

"hi dden techni cal feature” which had not been avail abl e
to the public. Furthernore, the technical teaching of
the patent in suit was very different fromthat of D6.
In D6 the al cohol was used in order to oxidise NOto NG
and permt renoval of the latter by scrubbing. D6 was
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conpletely silent about using an al cohol in a

sel ective-non-catal ytic reduction. D6 taught that in
each and every instance the oxidation step was foll owed
by a wet scrubbing step. The primary technical teaching
of D6 was to provide an alternative manner of oxidising
NO.

Claim1l of the first auxiliary request was adm ssible
foll owi ng decision G 2/88 and the sane argunents
applied to this request. As D6 did not disclose the
exenplified process to be useful for maintaining | ow
ammoni a concentrations while reducing the concentration
of nitrogen oxides in an oxygen-rich effluent fromthe
conmbusti on of carbonaceous fuel, the subject-matter of
claiml of this request was new with respect to D6.

Novel ty was even nore given for each claim1l of the
auxiliary requests 2 to 6 since nothing was nenti oned
in D6 about m nim zing carbon-based pol |l utants, about
the rati o oxygenated hydrocarbon/urea or the dropl et
size. The neans of realisation were different in terns
of concentration, droplet size, tenperature range for
effective operation and the specific conbination of al
three. D6 neither described the inportance of these
features nor enabled their selection for any process
other than for use with wet scrubbing as a final step
to reduce NO.

Bef ore wi thdrawi ng the opposition, the previous
respondent had contested the appellant's argunents put
forward in the statenent of grounds of appeal.

The appellant requested in his letter dated 1 February
2000 that the decision of the opposition division be
set aside and that the patent be naintained on the
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basis of the granted clains, as the nmain request, or as
auxiliary requests, on the basis of one of the
auxiliary requests 1 to 6 filed on 2 Decenber 1998, in
consecutive order. The appellant further requested on
18 May 2000 that a decision be taken on the basis of

t he requests, docunents and witten subm ssions
presently on file.

Reasons for the Decision

1

The appeal is adm ssible.

Mai n request (granted clai ns)

1420.D

The question arises whether or not the process
according to claim1l is novel over the disclosure of
D6/ D6b.

D6/ D6b di scl oses a process for reducing the
concentration of nitrogen oxides in an oxygen-rich

ef fl uent such as an oxygen-rich exhaust gas froma
boiler. It describes experinents in which an aqgueous
solution of urea (4.2 w.%urea), an aqueous sol ution
of ethanol (0.6 wt.% or a mxture thereof was injected
into the effluent at different tenperatures within the
range from 500 to 1000°C to cause a gas phase
reduction. The weight ratio of urea to ethanol in the
m xture was 2.5:1. Wth the m xture of urea and et hanol
t he gas phase reduction started at 500°C and becane
nore active when increasing the tenperatures up to
1000°C. Figure 2 shows the ratio of nitrogen
transformation at tenperatures of 500, 600, 700, 800,
900 and 1000°C. At tenperatures of 900°C or 1000°C this
ratio is well above 60% NO, was forned in addition to
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ni trogen because of the presence of oxygen. D6/ D6b
teaches that this gas phase reduction leads to a

maxi mum denitrification ratio of about 80% this
[imtation resulting fromthe formation of NG, in the
presence of oxygen. The said ratio can be inproved by
reduci ng and deconposing the forned NGO, with an aqueous
solution of urea or by absorbing it with al kaline
adsorbents (see D6b, page 6, line 9 to page 7 line 9;
page 8, exanple; whole page 9; page 10, first and
second paragraph; Figures 1 and 2).

The concentration of urea in the mxture falls wthin
the ranges indicated in dependent claim 13 of the
patent in suit. As a reduction of the nitrogen oxide

| evel was obtained in the experinments of D6/ D6b which
were carried out at a tenperature of 900°C or higher
(see Figure 2; page 9, |ast paragraph; page 10, second
par agraph), it must be assuned that the size of the
droplets fulfilled the conditions stated in claim1l, ie
a size "effective to achieve reduction of the nitrogen
oxide levels in the effluent”.

The appell ant argued in the statenent of grounds of
appeal that the concentrations of urea and oxygenated
hydr ocarbon used in the exanples of D6 were different
fromthose of the clainmed process. He supported this
argunment in particular by referring to the exanple of
the patent in suit where urea and the oxygenated

hydr ocarbon are both used in a concentration of 35%
These argunents cannot be accepted by the board. As
concentrations of 35%are not stated in claiml, the
latter is not [imted to concentrations of urea and
oxygenat ed hydrocarbon of about 35% Furthernore, the
urea concentration and the ureal/ethanol ratio disclosed
in D6 lie within the ranges stated in dependent
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claims 13, 4 and 5 of the patent in suit.

The appellant further argued that D6 did not teach

i ntroducing urea for the purpose of reducing the total
amount of NQ  but rather indicated using urea mainly for
transformng NOto NO, and that D6 was sil ent about
using an al cohol in a selective non-catalytic
reduction. In the appellant's view the primry
techni cal teaching of D6 was to provide an alternative
manner of oxidising NO These argunents are not
convincing for the foll ow ng reasons. According to
claim1 of D6/D6b a nitrogen oxide-containing gas is
brought into contact with urea and an al cohol in the
presence of oxygen to cause a gas phase reaction in
which a part of the nitrogen oxide is transformed into
nitrogen gas and a greater part of the remaining
nitrogen oxide is transformed into nitrogen dioxide.
However, the disclosure of D6 is not limted to the
subject-matter as defined in the clainms. It is further
di sclosed in D6 that the gas phase reduction of
nitrogen oxide into N, | eads to a nmaxi mum
denitrification of about 80% at the higher tenperatures
as already indicated above. It is directly and

unamnbi guousl y derivable fromFigure 2 of D6 and the
correspondi ng explanations in the description that the
injection of urea or of the m xture of urea and al cohol
into the effluent at a tenperature of for exanple 900°C
or higher in the presence of oxygen |eads to the
reduction of a major part (up to 80% of the nitrogen
oxide to nitrogen and not mainly to the oxidation of NO
into NO,. The fact that a mnor part of the nitrogen
oxide is transfornmed into NO, which may be further
reduced or deconposed with an aqueous sol ution of urea
or absorbed with al kaline adsorbents, is not relevant
to the novelty issue since, on the one hand, the
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cl ai med process does not exclude a nulti-stage
treatment and, on the other hand, it is not stated in
claiml to which extent the nitrogen oxide level in the
ef fluent is reduced.

It is not indicated in D6/ D6b that | ow amoni a
concentrations are maintained in the effluent or that

t he concentration of ethanol in the dispersion is
effective to reduce the level of free ammonia in the

ef fl uent. However, it is observed that both the

et hanol /urea ratio and the urea concentration used in

t he experinents of D6 fall within the ranges defined in
dependent clainms 4, 5 and 13 of the patent in suit. As
the process for reducing the concentration of nitrogen
oxi des at a tenperature of 900°C disclosed in D6 is
applied to the same effluent as in the patent in suit
and is perfornmed using a tenperature and urea and

et hanol concentrations which all lie within the ranges
defined in clainms 1, 4, 5 and 13 of the patent in suit,
it must be inferred therefromthat the ethanol
concentration used in D6 al so causes a reduction of the
| evel of free ammonia in the effluent. The appellant's
argunent that in view of equation (5) on page 7 of D6,
it wuld seemthat the anmobunt of amoni a was increased
and not decreased in D6 is not convincing. As pointed
out by the respondent, it was known to the skilled
person before the priority date that anmmonia and NO are
converted to N, and water in the presence of oxygen
especially in a tenperature regi on of about 1600°F
(871°C). This was not contested by the appellant. In

t hese circunstances, the board is not convinced that a
skill ed person would have derived fromD6 that the
amoni a concentration in the effluent m ght be

i ncreased when the process is carried out at a
tenperature of 900°C.
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The appell ant further argued that the process of
claiml was clearly novel over D6 in accordance with
decision G 2/88 (QJ EPO, 1990, 93) since D6 did not

di scl ose the reduction of the free ammonia |level in the
effluent and this feature represented therefore a

"hi dden technical feature"” which had not been nmade
avail able to the public. The board cannot agree with

t hese argunents for the follow ng reasons. As already
poi nted out above, it is not stated in D6 that the

al cohol reduces the |level of free ammonia in the

ef fl uent. However, the clained subject-matter involves
the sane use or purpose as in D6, ie the reduction of
t he concentration of nitrogen oxides in an oxygen-rich
effluent fromthe conbustion of a carbonaceous fuel,
and the sanme neans of realisation as in D6, ie the

i njection of an aqueous solution of urea and an
oxygenat ed hydrocarbon into the effluent at the sane
tenperatures and in the sane concentrations. The
effluent in which the urea and oxygenat ed hydrocarbon
are injected is also the sane as in D6. Thus, in the
present case, not only the neans of realisation but

al so the use or purpose are the sane as in the prior
art docunent. The present case is therefore not
conparable to the situation considered in G 2/88 where
the claimwas directed to a new use of a known
conpound, based on a newly discovered technical effect.
The di scovery that the same known neans |lead to an
additional effect, ie the reduction of the |evel of
free ammonia in the effluent, when they are used for

t he sane known purpose (ie known use) of reducing the
concentration of nitrogen oxides in the sanme oxygen-
rich effluent fromthe conbustion of a carbonaceous
fuel cannot confer novelty to this known use since both
the said nmeans of realisation and the said use or

pur pose remain the sane.
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It follows fromthe above that the subject-matter of
claim1l1 according to the main request |acks novelty
over the disclosure of D6. As claim1l of the main
request does not neet the requirenment of novelty set
out in Articles 52(1) and 54 EPC, the main request is
not al | owed.

First auxiliary request

1420.D

Claim1l1l of this request is not correctly fornul ated
since reference is made to "said effluent” in the third
line although an effluent was not previously nentioned.
However, as reference is made in the last two |ines of
this claimto "an oxygen-rich effluent form(sic) the
conbustion of a carbonaceous fuel", the board considers
that the claimcan be understood as neaning that the
"said effluent” referred to at the beginning of the
claimis in fact the effluent as defined at the end of
the claim

Claim1l of this request is directed to the use of a
process conprising specific process features for

mai nt ai ni ng | ow ammoni a concentrations, while reducing
t he concentration of nitrogen oxides in an oxygen-rich
effluent fromthe conbustion of a carbonaceous fuel.
The said specific features are the sanme as those stated
inclaiml of the main request. The effluent and the
pur pose or use are also the sane as those defined in
claiml of the main request. Therefore, this claimdoes
not differ in its substance fromclaim21l of the main
request. It follows that the reasons given above in
points 2.1 to 2.5 apply likewise to claim1l of the
first auxiliary request and that this claimis also
considered to | ack novelty over the disclosure of De6.
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Second auxiliary request

1420.D

Claim1 of this request differs fromclaim1 of the
mai n request by the incorporation of the features "and
m ni m zi ng carbon-based pollutants” into the claim The
board expressed doubts in the comunication dated

9 February 2000 regarding the allowability of this
amendnment. The patent in suit and the origina
application disclose that there is a "need for a
process whi ch enabl es the reduction of nitrogen-based
pol lutants by operating under efficient oxygen-rich
conditions which mnimze carbon-based pollutants, and
yet permts the control of ammonia levels in the fina
effluent” (see respectively page 2, line 57 to 58 and
page 4, lines 16 to 21). Therefore, according to the
description oxygen-rich conditions mnimze carbon-
based pollutants. However, it is not clear to the board
for which reasons it would be directly and

unanbi guously derivable fromthis statenent that the

i njection of an aqueous solution of urea and oxygenated
hydr ocarbon into an oxygen-rich effluent fromthe
conbustion of a carbonaceous fuel, at tenperatures
above 1600°F al so m nim zes carbon-based pol |l utants.
The application as filed contains no additional
information fromwhich it mght be directly derived
that the said injection of urea and oxygenated

hydr ocar bon enabl es not only reducing the concentration
of nitrogen oxides and the |evel of free ammonia in the
effluent but also, at the same tinme, mnimzing carbon-
based pollutants. The appellant hinself did not

i ndi cate on which part of the original description the
cl ai mred amendnent was based (see point 3 of the

comuni cation dated 9 February 2000). Furthernore, he
did not present any comment in reply to the doubts
expressed in the said communication. In these
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circunstances, the board is still not convinced that
the amendnment in claim1l of the second auxiliary
request neets the requirenents of Article 123(2) EPC
Therefore this request cannot be granted.

Third auxiliary request

1420.D

The amendnents in claim1l of this request neet the
requirenments of Articles 123(2) and (3) EPC. The
subject-matter of claim1l is new over the disclosure of
D6 since the latter discloses an ethanol/urea wei ght
ratio of 1:2.5 (ie 0.4), and thus a ratio which lies
outside the clainmed range of 1:2 to 2:1 (ie 0.5 to 2).

Concerning the issue of inventive step, the board
considers in agreenent with the appellant that D6/ D6b
represents the closest prior art. Neither the patent in
suit nor the file contains evidence showi ng that an

i mprovenent is achieved by using a weight ratio of
oxygenat ed hydrocarbon/urea of 1:2 to 2:1 instead of
1:2.5 in D6/D6b. In these circunstances, the problemto
be solved with respect to D6 can be seen in the

provi sion of another process for reducing the
concentration of NQ in oxygen-rich effluents fromthe
conmbusti on of a carbonaceous fuel while maintaining | ow
ammoni a concentrati ons.

It is proposed to solve this problemby a process as
defined in claiml1 of the third auxiliary request, ie
by a process which differs fromD6/D6b only in that the
wei ght rati o of oxygenated hydrocarbon/urea is within
the range 0.5 to 2 instead of 0.4. In view of the data
in the patent in suit, it is credible that this probl em
has actually been solved by the clained process.
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The question whether or not it was obvious to the
skilled person to increase the ratio of 1:2.5 discl osed
in D6 in view of the teaching of this docunent has to
be answered positively. D6 teaches that a weight ratio
et hanol /urea of 1:2.5 was used in the experinents
carried out at tenperatures from500 to 1000°C. It can
be inferred fromD6 that this value represents only an
exanple and not the upper limt of the appropriate
range for the ethanol/urea ratio. Therefore, the

skill ed person reading D6 woul d have expected that

val ues of the ethanol/urea ratio which are either
somewhat smaller or higher than the exenplified val ue
of 1:2.5 would al so be suitable for the gas phase
reduction of the nitrogen oxides into nitrogen at the
di scl osed tenperature of for exanple 900°C. In these

ci rcunstances and further taking into account that the
lower limt of 1:2 stated in claiml1l is not far renoved
fromthe value of 1:2.5 given as an exanple in D6, it
is considered that the choice of the oxygenated

hydr ocarbon/urea ratio stated in claim1 was an obvi ous
solution of the above stated technical problemin view
of the teaching of D6. It follows that the process
according to claim1 of the third auxiliary request
does not involve an inventive step. As claim1 does not
nmeet the requirenents of Articles 52(1) and 56 EPC,
this request nust also fail.

auxi liary request

Claim1 of this request neets the requirenents of
Article 123(2) and (3). It is assunmed to the

appel lant's benefit that the process according to
claim1 of this request is newwith respect to D6
taking into account that D6 does not expressly nention
that "the droplets within the dispersion are uniformy
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within the range of fromabout 10 to 10.000 pmin
di aneter”.

As the appellant has provi ded no evidence that the
choice of a droplet size of 10 to 10 000 pmis critical
or results in an inprovenent over other possible
dropl et sizes, the technical problemw th respect to
the closest prior art D6 is the sane as that stated
above in connection with claim1 of the third auxiliary
request. It is also credible that this problem has been
solved by the clainmed process. However, it is self-
evident that a uniformm xing of the urea solution with
the effluent is desirable in order to achieve an
efficient gas phase reduction. As pointed out by the
respondent and not contested by the appellant, it
formed part of the general know edge before the
priority date that the droplet size is inportant to
enabl e uniformm xing of the effluent gases with the
reactant, ie urea. In these circunstances, the board
considers that in viewof D6 it would have lain within
t he conpetence of the skilled person to determ ne, by
routi ne experinents, the appropriate range of suitable
droplet sizes in relation to the chosen tenperatures in
order to obtain an efficient reduction of the nitrogen
oxide in the effluent. Therefore, the process according
to claim1 of this request |acks an inventive step and
the fourth auxiliary request is not allowable.

Fifth and sixth auxiliary requests

1420.D

Claiml1l of the fifth auxiliary request and claim1 of
the sixth auxiliary request both include the amendnent
"and m nim zing carbon-based pollutants”, which has
been exam ned above in connection with the anendnents
inclaiml of the second auxiliary request (see
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point 4). Therefore, the considerations in point 4
above apply likewise to each claim1l of the fifth and
sixth auxiliary requests. It follows that these clains
are considered to contravene the provisions of

Article 123(2) EPC. Therefore, the fifth and sixth
auxi liary requests nust also fail.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

S. Hue R Spangenberg

1420.D



