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Summary of Facts and Subm ssi ons

0826.D

This appeal is fromthe decision of the Opposition
Division to revoke European patent No. 0 572 304
relating to the use of carbon dioxide in neutral and
al kal i ne sizing processes. The deci sion was based on a
set of five clains as granted as a nmain request, on a
first auxiliary request containing only anendnents to
t he description, and on two further sets of anended
clainms according to second and third auxiliary
requests.

Caim1l1l of the granted set of clains reads (after
amendnent of an obvious clerical error):

"1. A process for sizing paper conprising:

formng (12, 14) an aqueous pul p of cellul osic paper-
formng fibers and an aqueous vehicl e,

contacting the fibers in said aqueous pulp with an
al kyl ket ene di ner sizing agent at a non-acidic pH

di ssol ving carbon di oxi de gas (64, 68, 66, 54) in the
aqueous vehicle to provide a catal ytic anmount of

bi carbonate ions for the reaction between the

al kyl ket ene di ner sizing agent and the cellul ose of the
fibers, and

formng a paper fromsaid pulp.”

A notice of opposition had been filed agai nst the
granted patent wherein the Respondent (Opponent) sought
revocation of the patent inter alia on the grounds of
Article 100(a) EPC, i.e. for lack of novelty
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(Article 54 EPC) and | ack of inventive step (Article 56
EPC) .

The opposition was based on el even docunents i ncl udi ng
the foll ow ng:

E2: T. Lindstromet al., "On the mechani sm of sizing
wi th al kyl ketene dinmers, part 4", Nordic Pulp and
Paper Research Journal No. 2/1986, pages 39 to 45;
and

E8: EP-A-0 281 273.

The Respondent further relied on docunent

E12: T. Lindstromet al., "On the mechani sm of sizing
wi th al kyl ketene dinmers, part 2", Nordic Pulp and
Paper Research Journal No. 1/1986, pages 34 to 42

filed late during the opposition proceedings.

Oral proceedi ngs before the Opposition Division were
post poned, to give the Appellant (Proprietor) upon its
request sufficient time to consider the late-filed
docunent .

In its decision, the Opposition Division held that the
subject-matter of the clainms as granted according to
the Appellant's main request and as anended accordi ng
to the second and third auxiliary requests was novel
due to the feature, which was not disclosed in
docunents E12 and E2, of "dissolving carbon dioxide" to
provide a catal ytic anount of HCO; (bicarbonate) ions
in the aqueous vehicle. OQpinion G 2/88 of the Enlarged
Board of Appeal (Q EPO 1990, 93, corr. 469) was
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referred to in this respect. The claimed subject-matter
was, however, not inventive in view of docunment E12 as
the closest prior art since it was comon know edge
that HCO; ions nay be generated by dissolving CO
(carbon dioxide) gas in water, this being an obvi ous
option in particular where the addition of NaHCO,

(sodi um bi carbonate) was not desired. Further, docunent
E8 confirnmed that the introduction of CO, gas into the
pul p was technically feasible.

The first auxiliary request which contained nmerely an
anmendnent in the description was held inadm ssible
under Rule 57a EPC.

An appeal was filed against this decision. Subsequent
to the Respondent's witten counter-statenents and to
t he Board's comuni cation of 18 October 2002, the
Appellant inits letter of 17 January 2003 withdrew its
objection to late filing of docunent E12 and filed one
single auxiliary request. The only claimof this
request differs fromCaim1l as granted by repl acing
the term"dissolving" by "injecting" and by the
addition at the very end of the claimof the feature
"wherein said carbon dioxide is introduced into a

fl ow ng stream of the aqueous pulp (52), said stream
(52) flowng at a liquid velocity effective to
produci ng turbulent m xing and a hydraul i c residence
time of carbon dioxide in the flowi ng stream of at

| east 30 seconds”.

Oral proceedings were held before the Board of Appeal
on 14 March 2003 in the absence of the Appellant as

announced by its letter of 17 January 2003.

The Appellant submtted the follow ng argunments in
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witing:

The cl ai ned subj ect-matter was novel since none of
the cited prior art docunents disclosed the sizing
of paper with AKD (al kyl ketene di ner) at non
acidic pH, wth generation of HCO; ions by
injecting CO, gas into the aqueous support in an
anount sufficient to catal yse the reaction between
the AKD and the fiber while staying at non-acidic
pH condi ti ons.

The technical problemto be solved in view of
docunent E2 as the closest prior art was to avoid
usi ng NaHCO, for generation of HCO; ions including
t he di sadvant ages of an inprecise dosage of NaHCO,
and the introduction of Na* ions which was
detrinmental in the process circuit.

None of the cited prior art docunments gave a
skilled person any incentive to solve this probl em
by injecting and di ssolving CO, gas into the
aqueous vehicle to generate a catal ytic anount of
bi carbonate ions while maintaining a non acidic

pH

The feature "... to provide a catalytic anount of
bi carbonate ions ..." was per se clear and

di stingui shing over the prior art since no

catal ytic amount of HCO; ions was generated if CG
was i njected below pH 7 and above pH 9.

I n docunent E12 a different reaction rate was
observed in tap water as conpared to deionized
water and it was suggested that these differences
could cone from CO, absorbed fromthe air at pH 8
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and 10, but it was not indicated that the absorbed
CO, woul d increase the rate of the sizing reaction.

- According to docunent E8, the function of CO, was
to control the pH of the solution, preferably to
decrease the pH below 7. HCO, ions were not
mentioned in this docunent.

The Respondent filed a figure on carbonic acid

di ssociation (as presented at the 9th PTS-CTP Dei nki ng
Synposi um Munich, My 9-12, 2000) and submtted in
witing and at the oral proceedings the follow ng
arguments:

- Opinion G 2/88 was not applicable in the present
case since the clainmed process did not include a
new t echni cal effect. Instead, the process of
Claim 1 was anticipated by the disclosure of
docunent E12 that the HCO; ion was a strong AKD
reaction catal yst which increased the reaction
rate and which could be provided by absorbing at
pH 8 and t hereby passively dissolving CO fromthe
air into the aqueous vehicle.

- The cl ai ned process was, in any case, not
i nventive over docunent E12 since injecting CO gas
was the only technically feasible way of
di ssolving CO, in an aqueous vehicle on an
i ndustrial scale such as in paper making and since
it was part of the skilled person's general
know edge that the pH should not go bel ow 7 when
sizing wwth AKD. The catal ytic anount was no
di stinguishing feature since it was not defined in
the patent in suit, so that any anmount of HCOy
ions was sufficient for that purpose.
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- As regard the Appellant's auxiliary request, a
skill ed person would get from docunent E8 the
information required to know that the CO, shoul d be
added at the discharge side of the punp so that it
was intimately m xed into the turbulently flow ng
pul p and adequate contact tinme was provided for
the CO, to dissolve

The Appellant, in witing, requested that the decision
under appeal be set aside and that the patent be

mai ntai ned as granted (main request) or on the basis of
its single auxiliary request filed on 17 January 2003.

The Respondent requested that the appeal be dism ssed.

Reasons for the Decision

1.2.1

0826.D

Mai n request

Novel ty of the subject-matter of Claim 1l has been
contested in view of docunent E12 which is a scientific
article entitled "On the nechanismof sizing with

al kyl ketene dinmers; Part 2. The kinetics of reaction
bet ween al kyl ket ene di ners and cel | ul ose".

The article is based on |lab scale experinmental results
wi th bl eached kraft pulp using either tap water or

dei oni sed water as the aqueous vehicle, wherein AKD was
added to the aqueous stock and paper sheets are forned
fromthis stock after sufficient contact tine (30 s)
bet ween the AKD and the pulp (page 34, summary, second
par agraph and right-hand colum, |ast paragraph to

page 35, left-hand colum, third paragraph). It was
found that the reaction between the AKD and the
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cellulose of the fibers essentially takes place if the
paper sheets are alnost dry after a dry or wet curing
treatment (page 34, Summary, second paragraph and
right-hand colum, lines 14 to 22). The experinents
were carried out at pH 4, 6, 8 and 10 (in particular
Figures 1 to 8) and showed that the rate of reaction
increased with the alkalinity, i.e with increasing pH
both after dry and wet curing, as well as when using
tap and deioni sed water (page 36, |eft-hand col um,
lines 1 to 9, page 37, left-hand colum, |ast sentence
above Figure 5 and right-hand columm, |ast sentence
above Figure 7 to page 38, left-hand colum, first |ine
bel ow Fi gure 8).

However, it is stated in docunment E12 that the reaction
rate is slower in deionized water than in tap water and
that the pseudo first order reaction rate constant K;
(mn?') given in Table 4 shows for the forner a
decreased reaction rate over the whole pH range.

| ndeed, Table 4 contains K; values for tap water and

dei oni sed water at pH 4, 6, 8 and 10 which are

t hr oughout higher in tap water and it is noted "that CO
is probably absorbed at pH 10 in tap water and at pH
val ues exceeding pH 8 in deionized water" or "that CG,
fromair may have been absorbed during sheet handling"
and that "HCO; is a strong reaction catalyst" (page 38,
| eft-hand col um, below Figure 8 and Table 4). Fromthe
analysis in Table 1 (page 35) it is known that tap

wat er already contains this strong catal yst HCO,,
typically in a concentration of 0.48 mmles/|.

Thus, given this information, it is evident that the
hi gher reaction rates given for tap water in Table 4 of
docunent E12 are due to its content of HCO; ions right
fromthe start and that the increase of the K, val ues
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at pH 10 for tap water and above pH 8 in deioni sed
water, is due to absorption of CO fromthe air at

al kaline pHinto the aqueous vehicle either of the pulp
or of the wet sheets fornmed therefrom (see al so point
1.5.5 below). Such absorption of CO occurs as a
technical inevitability during the subsequent

di ssolution in the pulp of CO, under the formation of
H,CO, (carbonic acid) which in turn will dissociate,
depending on the pH, in the manner well-known to the
skilled person as confirmed by the figure on carbonic
acid dissociation filed by the Respondent, to produce
HCO, ions, the maxi num concentration of which are
obt ai nabl e at a pH val ue of between 7 and 9.

The Appellant's argunents in favour of the novelty of
the clai ned process over that disclosed in citation E12
were the foll ow ng:

It was not known from docunent E12 to inject CO, gas in
order to produce HCO; ions in a catalytic anount, i.e
in a sufficient anount to have a catal ysing effect on

t he reacti on between AKD and cel | ul ose, while staying
at non-acidic pH conditions. In particular, it was
argued that the amount of CO, present in air was | ow as
was its solubilityin water and that the term"probably
absorbed” in docunment E12 did not suggest the injection
of CO, into the pulp. The termwas rather used to

expl ain the di screpancies contained in Table 4 insofar
as the ratios K/(tap water) : K/ (deionized water) were

i nconsistent with each other at the various pH | evels.
Nor did docurment E12 indicate that CO, absorbed fromthe
air would increase the rate of the sizing reaction. The
Appel I ant agreed that CO, i njection generates a maxi mum
amount of HCO, ions when the pH of the aqueous nedi um
was mai ntai ned at between 7 and 9 but concl uded that,
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as a consequence, below pH 7 and above pH 9 a catal ytic
anount of HCO; ions was not adequately provided.

These argunents are not convincing since the process of
Claim 1 does not call either for a particular method of
"di ssol ving of carbon dioxide gas in the aqueous
vehi cl e" such as actively introducing the CO, gas (e.qg.
by injection), or for a particular "catalytic" anmount,
| et alone for a maxi num anount obtainable at pH 7 to 9.
Consi dering that CO, injection decreases the pH of an
aqueous solution, as submtted by the Appellant,
Claim1l is not even [imted to conditions where the pH
remai ns non-acidic after dissolving the CO, gas in the

pul p.

Instead Claim1 covers, in the Board's judgnment, any
process where paper is made from an aqueous pul p which
is formed fromcellul osic paper-formng fibers and

wat er and contacted with AKD at non-acidic pH, i.e.
above pH 7, and in which pulp HCO; ions are provided by
CO, gas entering the aqueous nedium be it by active

i njection or by passive absorption fromthe air, to
catal yse the reaction between AKD and cellul ose or, in
ot her words, to increase the rate, i.e. the velocity,
of that reaction, without being limted to conditions
where the pH remains non-acidic after CO, addition.

Such a process was, however, already suggested in
docunent E12 where it is stated that HCO; ions,
probably generated by absorption of CO fromthe air at
a pH above 8, act as catalyst for the AKD sizing
reaction. This finding is confirned in Table 4 of
docunent E12 showi ng an increased reaction rate at non-
acidic pH (in particul ar above pH 8) even in deionised
wat er (see above point 1.2.2).
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The ratios K(tap water) : K;(deionized water),

cal cul ated for whatever reason by the Appellant for the
different pH |l evels (see above point 1.4), are not

menti oned in docunent E12, |et alone any discrepancies
or inconsistencies in this respect. Wilst the
differences in these val ues may be based on vari ous
reasons, such as e.g. the different content of ionic
species in tap and deioni zed water, possibly
corresponding to a different CO, absorption equilibrium
and/or a different dissociation behaviour of HCO, at
the different pH levels, it is neverthel ess clear that
docunent E12 in Table 4 in conbination with the
correspondi ng expl anati ons suggests that the reaction
rate increases at a pH above 8 even for deionised water
due to CO, whi ch has probably been absorbed dissociating
after dissolution into the strong HCO, catal yst.

The Board agrees that the only explanation given in
docunent E12 for the results in the said Table 4 is
that they are "probably" caused by the absorption of
CO,. It is only for that reason that the process of

Claim1l is not explicitly disclosed in docunent E12.

However, as conceded by the Appellant, CO, is usually

al ways present in the atnosphere. Therefore, to work in
an CO,-free environnent woul d have required particul ar
nmeasures to renove this gas fromthe air. No such
nmeasures were reported in relation to the experinents
of document E12 which, therefore, have not been carried
out in the absence of CO,. O herw se the suggestion in
docunent E12 that CO, absorption m ght have occurred
woul d make no sense. It is generally known in the art
that CO, i s absorbed by an aqueous nedium in particul ar
if the pH of the mediumis high. Therefore, a skilled
reader would infer fromdocunent E12 the inplicit
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teaching that CO, was actual |y absorbed and consequently
di ssolved in the aqueous vehicle. This concl usion of

the skilled reader is supported by the findings in
Tabl e 4 of docunent E12 (see points 1.2.2 and 1.5.4)

for which the Appellant did not provide any other

pl ausi bl e expl anati on.

The deci sion under appeal referred to the Enlarged
Board's of Appeal opinion G 2/88 in support of the
novelty of the clainmed subject-natter. However, Claim1l
does not relate to a new use of a known conmpound to
achieve an effect as does opinion G 2/ 88 (see reasons
Nos. 5.1 and 7) but to a process for the manufacture of
a product. This opinion is thus not applicable in the
present case.

The Board hol ds, therefore, that no technical process
feature apt to provide novelty over the process

di scl osed in docunent E12 is added sinply by

i ndi cating, in accordance with an enbodi ment covered by
present Claiml, that it is actually this absorption of
CO, whi ch enhances via dissociation into HCO; ions the
reaction rate in AKD sizing.

The Board therefore concludes that the process of

Claim1l is anticipated by the disclosure of docunent
E12.

Auxi | iary request
Amendnent s
By the amendnents made to the clainms of the auxiliary

request, for which a basis can be found in the
application as originally filed, the scope of
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protection has been limted. The requirenent of
Articles 123(2) and (3) EPC are, therefore net. The
anended clains also conply with the requirenents of
Article 84 EPC. This not having been contested by the
Respondent, no further comment on that matter is
necessary.

Novel ty

Novelty of the subject-matter of Claim1 over the

di scl osure of docunment E12 has been acknow edged by the
Respondent due the new technical features of how to add
the CO, to the aqueous vehicle, nanely by injecting it
into the pulp flowwing at a velocity effective to
produce turbul ent m xing, and a residence tine of the
CO, in the flowng pulp of at |east 30 seconds.

The Board agrees that these features are not nentioned
in docunent E12 or, in conbination with the other
features of Claiml1, in any of the other cited prior
art docunents. The Board is, therefore, satisfied that
the subject-matter of Claim1l is novel

| nventive step

The patent in suit is concerned with the general
technical problemin the field of AKD sizing of paper
in neutral or alkaline conditions that the reaction
rate between AKD and cellul ose is slow (colum 1,
line 56 to colum 2, line 1).

The parties disagreed on the issue of whether docunent
E2 or docunment E12 shoul d be considered as the cl osest
prior art. Both docunments belong to the sane series of
articles under the comon heading "On the mechani sm of
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sizing with al kyl ketene dinmers". Docunent E2 relates as
"Part 4" of this series to a problemrelated to that in
the patent in suit, nanely to "The effects of HCO, ions
and pol yneric reaction accelerators on the rate of
reacti on between al kyl ketene diners and cel |l ul ose". It
has been found that fromthe various additives

i nvestigated (page 41, Table 2) in this respect, HCO;
and cationic basic am nes were the nost efficient

si zing accel erators (page 42, left-hand colum, fourth
par agr aph). Docunent E12, as nentioned under 1.1 above,
is part 2 of the same series and concerns the kinetics
of the AKD sizing reaction. It includes, however, the

i ssues concerning the rate of reaction and the
catalytic influence of HCO, ions (Summary, page 39,

| eft-hand colum, third full paragraph and Table 7).
The Board hol ds, therefore, that both docunents are
equally suitable as a starting point for assessing

i nventive step.

Techni cal probl em and sol ution

According to docunents E2 and E12 the HCO; ions are
preferably provided by addi ng NaHCO, (docunment E2,
Tabl e 2, docunent E12, Table 7).

Wi | st the Respondent did not accept the Appellant's
argunent that the introduction of Na* ions m ght be a
problemin the sizing process, the parties neverthel ess
agreed insofar as the technical problem solved by the
claimed process in view of such prior art can be seen
in avoiding the using of NaHCO, for HCO, generation for
one reason or another. The Board also follows this
approach, the nore so as it is evident that this
technical problemis solved by injecting CO, gas into

t he aqueous pul p under conditions which provide
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effective mxing and a residence tinme sufficient for
the CO, to be dissolved in the pul p. The Board considers
it credible that this can be achieved by injecting the
CO, gas at a point where the liquid velocity is high
enough to produce turbul ent mxing and which allows a
hydraulic residence tinme of the CO, in the flow ng
stream of at |east 30 seconds in accordance with the

cl ai med process.

It remains to be decided whether, in view of the cited

prior art docunents, it was obvious for soneone skilled
in the art to solve this technical problemby the above
neans.

It follows fromthe above (see in particular 1.2 and
1.5) that the experinents disclosed in docunent E12

whi ch have been carried out in a | aboratory suggest CO
gas absorbed fromthe air as being a possible source
for HCO; generation. Wiilst it is true, as indicated by
the Appellant, that injection of CO, gas is not
suggested in docunent E12, it is, neverthel ess, obvious
for those skilled in the art that it is not technically
feasible in a large scale process sinply to wait and
expect that the gas be passively absorbed in amounts
sufficient to accelerate the AKD sizing reaction to the
sane extent as woul d be possible by addi ng NaHCO,. On

t he ot her hand, the technical possibilities for

i ntroduci ng a gaseous conpound into a liquid in a
practicable manner are |limted and the Appellant has
not provided any evidence that a skilled person would
sel ect any other nethods than absorption and injection.
Thus, the Board agrees with the Respondent that for
those skilled in the art injection is at |east the nost
conveni ent way of introducing the CO, gas into the pulp
on a large scale.
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The Appellant did not coment on the effects provided
by the features relating to the turbulent m xing and
the residence tinme of at | east 30 seconds of the CO, gas
in the pulp. The patent in suit nerely nmentions in this
respect that the point of injection is |ocated
downstream of a punp where the velocity of the pulp is
sufficient to provide turbulent mxing in a feed |ine
which is long enough to provide "in this way adequate

di ssolution of the carbon dioxide in the fl ow ng stream
is achieved" (colum 4, lines 45 to 49). Certainly,

this does not necessarily nean that this way is the
best one or the only one for m xing and di ssolving the
gas "adequatel y".

In the Board's opinion, it is, however, within the
general know edge of those skilled in the art that a
reaction catal yst should be evenly distributed in the
reacti on nediumto provide honbgenous reaction and that
aretention tine is needed for dissolution of the CO, in
t he aqueous vehicle, as a prerequisite for the
generation of HCO, ions (see 1.3). Therefore, the
skilled person is in any event required to take such

st eps.

The Appellant did not provide evidence as to any
unexpected effect such as a particul ar advantage of the
clainmed injection at a point where the velocity of the
[ iquid produces turbulent m xing and which allows a
hydraulic residence tinme of the CO, in the flow ng
stream of at |east 30 seconds. Further, it is apparent
from docunment E8 that there existed no prejudice in the
technical field of paper maki ng agai nst doing so since
it discloses exactly the sane procedure of injecting CO
under turbulent conditions at the discharge side of a
punp in order to effect acidification, or by
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i mplication dissolution of the CO, in the subsequent
line (colum 2, lines 47 to 54 and Figure).

The features related to m xing and residence tine are,
therefore, considered to be one option anongst others
whi ch a skilled person would sel ect according to
circunstances in order to find adequate conditions to
generate HCO; ions fromCO, gas in an industrial
process.

2.4 Therefore, the Board concludes that, for the purpose of
avoi di ng NaHCO, addition as a source for HCO; generation
as disclosed in docunments E2 and E12, the skilled
person, follow ng a suggestion in docunent E12 to
generate it from CGO, would have tried to produce the
HCO,” ions efficiently by injecting CO under conditions
known to produce effective m xing and dissolution in
t he pul p.

Consequently the subject-matter of Claim1l |acks an
i nventive step and does not neet the requirenents of
Article 56 EPC.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

0826.D
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G Rauh P. Krasa

0826.D



