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Eur opean patent No. 0 140 587 was granted on the basis
of nine clains contained in European patent application
No. 84 306 625.9.

Opposition was filed against the granted patent by the
Respondent citing inter alia the foll ow ng docunents:

(2) DE-A- 970 310

(3) Houben-Weyl "Methoden der Organi schen Chem e",
Band |V/ 10 (1980), pages 67-69

(4) Chem Abstract, 91, (1979) 9169y (JP-A-79/26060)

(5) Chem Abstract, 90, (1979) 12148a (JP-A-78/91095)

(6) Mtteilungen der VGB, 91, (1964), page 254

The Opposition Division revoked the patent on the
grounds of |ack of inventive step. In the opinion of

t he Opposition Division, the closest prior art was
docunent (2) which relates to the deoxygenati on of
boiler feed water with hydrazine in the presence of a
catal yst such as copper, silver or activated carbon.
The Opposition Division took the view that the skilled
person, seeking to update the process known from (2),
woul d be led to the use of a supported nobl e netal
catalyst. Not only is supported palladi um known as
hydr ogenati on catal yst, e.g. from "Houben-Wyl" (3) but
it is also known to catal yse the reaction of oxygen

wi th hydrazine in an aqueous nedi um (docunents (4) and

(5)).

I n appeal i ng agai nst the decision of the Opposition
Division, the Appellant filed an anended set of clains
whi ch was stated to enphasi se the "once through" nature
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of the process. The new claimincluded the features of
previous Claim3, 4 and 6 which related to the contact
tenperature, intimate mxing and a pressurising step
respectively; a reference to a contact tinme of 0.5 to 2
m nutes was al so i ncl uded.

The Appel |l ant argued that there was no unamnbi guous

di sclosure in the prior art of residual oxygen val ues
of less than 10 parts per billion (ppb). Furthernore,
it could not be assuned that, since Pd and Pt were
effective as catal ysts for deoxygenation using
hydrogen, they woul d al so be effective when using
hydrazi ne. The Appellant al so questioned the rel evance
of docunments (4) and (5) relied upon by the Qpposition
Di vision since they each refer to renoval of hydrazine
by enpl oying air or oxygen, i.e. the converse of the
process of the patent in suit.

The respondent disputed the argunents of the Appellant.
The addition of further features to Claim1l did not
alter the reasons already given in the statenment of
opposition which had led to the revocation of the

pat ent .

I n summoning the parties to oral proceedings, the Board
i ntroduced a further docunent, DE-C-935 659 (2a), which
is the parent patent of docunent (2) referred to above.
According to Exanple 1 of (2a), when boiler feed water
cont ai ni ng residual oxygen was treated w th hydrazine,
even in the absence of catalyst, it was possible to
obtai n residual oxygen val ues of |ess than 10 ppb.
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In a tel efax communi cation received in the EPO on
10 June 1993, the Appellant requested a decision based
on the witten docunentation.

Claim1l filed with the statenment of appeal and received
in the EPO on 17 Decenber 1990 reads as foll ows:

"1l. A process for the renoval of dissolved oxygen from
an aqueous nedi um by addi ng hydrazine to said nmediumto
react with said dissolved oxygen, characterized by
intimately m xing the aqueous nedi um and the hydrazi ne,
and with an effective anount of a noble netal in the
form of palladiumor platinum dispersed on a stable
carrier material for a contact tinme between 0.5 and 2
m nutes whereby to react the hydrazine with the

di ssol ved oxygen to reduce the dissol ved oxygen content
of the aqueous nediumto a value of |less than 10 parts
per billion, the aqueous nedi um being subjected to a
pressure of between 50-150 psig (344.4 to 1033 KPa) for
contact with the noble netal, the contact being
effected at a tenperature of between 20°C and 40°C. "

The Appel |l ant requested that the contested decision be
set aside and that the patent be naintained on the
basis of Claims 1 to 5 filed wth the statenment of
appeal .

The Respondent requested that the appeal be dism ssed.

Reasons for the Decision

1

0929.D

The appeal is adm ssible.
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New Claim 1 contains a nunber of |limting features
which stemfromprevious Clains 3, 4 and 6 together
with the original description. The requirenments of
Article 123 EPC are net.

None of the prior art docunents cited discloses the
specific conbination of features set out in Caim 1;
novel ty can accordingly be recognised. Since novelty is
not in dispute, it is not necessary to consider the
matter further.

The patent in suit relates to a process for the renoval
of di ssol ved oxygen from an aqueous nedi um
specifically fromwater circulated in steam generating
pl ant .

The Board agrees with the view taken by the Opposition
D vision that DE-A-970 310 (2) can be considered to be
the closest state of the art. Docunent (2) also rel ates
to a process for renoving dissol ved oxygen from wat er
used in stream generating plant whereby the water is
treated with a stoichionmetric excess of hydrazine in
the presence of a catal yst such as copper or silver.

In relation to the process known from docunent (2), the
problemto be solved can be seen in the devel opnent of
an alternative process for renoving di ssol ved oxygen
fromwater.

The problemis solved by using, instead of the

catal ysts known from (2), palladiumor platinum as
catal ysts for the reaction between oxygen and
hydrazi ne. Having regard to the values for residual
oxygen content which appear in the worked exanpl es of
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the patent in suit, the Board is satisfied that the
probl em has been pl ausi bly sol ved.

It remains to consi der whether or not the clained
solution involves an inventive step as required by
Article 56 EPC.

The process of the patent in suit differs fromthe
closest prior art in that Pd or Pt are used as

catal ysts instead of the Cu and Ag known from docunent
(2). The Appellant contended both during the opposition
procedure and the appeal that, by using Pd or Pt
catalysts, it was possible to obtain for the first tine
resi dual oxygen values of < 10 ppb. However, there is
nothing on the file which would support this

al | egati on.

On the contrary, it is apparent from docunent (2a),
which is the parent patent of which (2) is a patent of
addition, that values as |low as this were achieved
before the priority date of the patent in suit. In
Exanple 1 of (2a), oxygen containing water froma
boiler was treated with hydrazine. In the absence of a
catalyst, it was possible to obtain a residual oxygen
val ue of 0.005 ny/l, i.e. 5 ppb.

Thus, even without a catalyst it was possible to obtain
val ues under 10 ppb. Although (2) is silent concerning
resi dual oxygen contents, having regard to its status
as patent of addition to (2a), it is reasonable to
assune that values at |east of the sane order woul d
have been obtai ned when the netal catal ysts nenti oned
in the latter docunent were enployed in addition.



5.2

5.2.1

5.2.2

5.3

5.3.1

0929.D

- 6 - T 0790/ 90

From Houben-Weyl (3), it is known that both Pd and Pt
are useful as catalysts in hydrogenation reactions.
More specifically, docunent (4) discloses the use of Pd
to catal yse the oxygen/ hydrazi ne reaction. In docunent
(5) Cu and Pd are nentioned as alternatives for the
sanme reaction of oxygen wi th hydrazine.

The Appel |l ant has argued that (4) and (5) are
irrelevant in that they refer to the catalysis of a
reacti on of hydrazine with oxygen which has a purpose
of renovi ng hydrazine from aqueous nedia. The Board is
not convinced by this argunment since, as in the patent
in suit, both (4) and (5) relate to reaction between
hydrazi ne and oxygen in aqueous nedia. Although used
for a different purpose, the chem cal reaction is the
sane.

The Board can only conclude that docunents (3), (4) and
(5) woul d have provided a strong incentive for the
skilled person to replace the catal ysts known from (2)
with Pd or Pt

| f substituting Pd or Pt for the Ag or Cu catal ysts
known from (2) had produced sone unexpected effect,
such as a markedly | ower residual oxygen content or an
unexpected speed of reaction, this m ght have provided
sone evidence of inventive step

As indicated above, the residual oxygen contents
recorded in the patent in suit are very nmuch in |ine
wi th those known several years earlier from docunent
(2a). Areaction time of 0.5 to 2 mnutes cannot be
regarded as exceptional, since it is clear fromthe
description of the patent in suit that this anounts to
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not hing nore than the tinme necessary to effect reaction
bet ween hydrazi ne and the dissol ved oxygen (see page 3,
lines 35 to 38). It is self-evident that in order to
remove the oxygen, the reaction tinme nmust be sufficient
for the hydrazine to react therew th.

5.3.2 The other features of aim1l |ikew se do not provide
any evidence of inventive step over the prior art. It
is apparent from docunent (6) that a water tenperature
of 170.1°Cis normal in a steamgenerating plant. It
has not been contested that such a tenperature
corresponds to a pressure of 807 KPa, i.e. within the
range of 344 to 1033 KPa specified by daim1l. The
tenperature of the water |eaving the process plant at
the foot of Figure 7 of docunent (6), where it passes
to the deoxygenation step is shown to be 32.8°C, i.e.
in the mddle of the range of 20 to 40°C specified in
Claim1l of the patent in suit.

5.4 To summarise: in view of the obviousness of the
alternative process defined by aim1l and the fact
that the Appellant has not shown that the defined
process shows an unexpected advantage over the prior
art, an inventive step nust be deni ed.

5.5 There appears to be nothing in the sub-Clains 2 to 5
whi ch m ght provide a basis for inventive step. In any
event, in the absence of any auxiliary request,

Clains 2 to 5 nust share the same fate as Claim1l

Order

For these reasons, i1t i1s decided that:
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The appeal is dism ssed.

The Regi strar: The Chai r man:

P. Martorana A. J. Nuss
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