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Summary of Facts and Submissions

The appeal is fromthe decision of the Opposition

Di vi sion revoki ng European patent No. 0 240 270, which
was granted in response to European patent application
No. 87 302 691. 8.

The deci sion under appeal was based on two sets of 16
clainms, submtted as main and auxiliary request during
oral proceedings before the Qpposition Division. It was
hel d that the subject-matter of claim1l of both the
main and the auxiliary request |acked an inventive step
having regard to the state of the art (Article 56 EPC)
In the decision under appeal, inter alia, the follow ng
docunents were cited:

D2: Ronpps Chem e-Lexicon 7th ed. 1974/ 1975,
pages 2324, 2325 and 2909,

D10: Chem cal Abstracts volune 104 (1986), abstract
no. 21368g,

D12: Linde Union Carbide Leaflet "lnert gas purifier”
1984 (L-5680 83-D650 5M 9/84) and

D14: Tonpkins "Chem sorption of Gases on Metals"
(1978), pages 18 and 19.

Wth the statenent of grounds of appeal, the Appell ant
subm tted eight sets of clainms, a main request and
seven auxiliary requests. It was argued that it was not
obvi ous to conbine the teaching of D10 with any of the
ot her cited docunents so that the conclusion of the
Qpposition Division that the main request |acked an

i nventive step was wong. During oral proceedings,
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which were held on 1 July 1998, it was stressed that in
the prior art it was regarded as necessary to use a
two-step process with two different absorbents in order
to renmove all the contam nants froman inert gas for
use in sem conductor manufacturing processes. In this
respect reference was nmade to D12. The Appel | ant
surprisingly discovered that with the absorbent used in
the patent in suit all the contam nants, normally
present in nitrogen froman air plant, could be reduced
in one step to a level required by the sem conductor

i ndustry.

The Respondent contested the Appellant's argunents. It
was argued that the Opposition Division's conclusion

al so applied to the main request now on file. It was
further argued that even the nost restricted

i ndependent claimon file, claim1l of the 7th auxiliary
request, was still obvious in view of the cited prior
art. In this respect reference was nmade to sone further
docunents.

The Appel |l ant requested that the decision under appeal
be set aside and that the patent be maintained on the
basis of his main request as filed with his G ounds of
Appeal (clainms 1 to 16 submitted on 15 January 1996).
As auxiliary request, he requested that the patent be
mai ntai ned on the basis of any of auxiliary requests 2
to 7 as filed wth his Gounds of Appeal and in the
order indicated therein.

The Respondent requested that the appeal be dism ssed.
At the end of the oral proceedings, after deliberation,

t he deci sion was announced that the appeal was
di sm ssed.
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VI . Claim 1l of the main request reads as foll ows:

"A process for purifying an inert gas stream containing
in total |ess than 1000 vol unmes per mllion of

i mpurities conprising oxygen and one or nore other
impurities selected from carbon nonoxi de, carbon

di oxi de, hydrogen and water vapour, in which said inert
gas streamis passed in a single step through a bed of
particul ate material conprising nickel in an amount of
at | east 5% by weight as el enental nickel, thereby
concurrently to renove said oxygen and one or nore of
the other inpurities fromthe inert gas stream and a
purified inert gas is wthdrawn."

Claim 1 of the second auxiliary request differs
therefromin the additional requirenent that the
treatnment takes place at a tenperature in the range of

0° to 50°C

Claim1l1l of the third auxiliary request differs from
claiml1l of the second auxiliary request in the

addi tional requirenent that the particulate materia
conprises both el enental nickel and nickel oxide.

Claim1l1l of the fourth auxiliary request differs from
claiml1 of the main request in the additional
requirenent that the inert gas streamto be purified
conpri ses oxygen, carbon nonoxi de and hydrogen and t hat
these inpurities are renoved fromthe inert gas stream
together with any carbon di oxi de and any water vapour
impurity present therein.

Claim1 of the fifth auxiliary request conbines the
features of clains 1 of the third and fourth auxiliary

1987.D Y A
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request .

Claim1l of the sixth auxiliary request conbines the
features of clainms 1 of the second and fourth auxiliary
request .

Claim 1l of the seventh auxiliary request conbines the
features of clainms 1 of the third and sixth auxiliary
request .

Reasons for the Decision

1. The appeal is adm ssible.

2. The only issue discussed in the appeal proceedi ngs was
inventive step. In view of the outcone of these appeal
proceedi ngs the Board considers it unnecessary to give
a reasoned opi nion on any other issue.

3. Main request

3.1 According to the patent in suit, the invention rel ates
to a process for purifying an inert gas stream by
removing inmpurities such as oxygen, hydrogen, carbon
nonoxi de, carbon di oxi de and water vapour to such an
extent that the purified gas can be used in the
sem conductor industry, in particular in the production
of integrated circuits (page 2, lines 3 to 10).

3.2 The only prior art docunment on file disclosing a
purifying process whereby apart from oxygen at | east
one ot her of the above-nentioned inpurities is said to
be renoved in order to provide a purified inert gas
suitable for highly sensitive processes in electronics

1987.D Y A
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production is D12 (page 1, left colum). The Board is,
therefore, of the opinion that D12 represents the
closest prior art. This document discloses an inert gas
purifier which renoves trace anmounts of water, oxygen
and carbon dioxide froman inert gas in a two-step
process, whereby in a first step oxygen is renoved from
the streamas it conbines with activated nickel in a
first reactor, followed by feeding the gas stream from
t he nickel -containing reactor to a nol ecul ar sieve
absor ber bed where water vapour and carbon di oxi de are
removed. It is further indicated that in a regeneration
process the nickel oxide fornmed by the reaction with
oxygen is reduced to nickel, which proves that the
first reactor contains netallic nickel (page 2, left

col umm) .

According to the patent in suit, the invention is
concerned with solving the problemof providing a
process which is able to purify in a single step an
untreated inert gas streamcontaining in total |ess

t han 1000 vol unmes per mllion of inpurities conprising
oxygen and one or nore other inpurities selected from
car bon nonoxi de, carbon di oxi de, hydrogen and water
vapour (page 2, lines 49 to 53).

Starting from D12, the Board regards the problem
underlying the invention as providing a sinplified
process for producing a purified inert gas. This
definition of the problemis clearly in agreenent with
t he above-nentioned statenent in the patent
specification. According to claiml, this problemis
sol ved by using an inert gas streamcontaining in total
| ess than 1000 volunmes per mllion of inpurities

conpri sing oxygen and one or nore other inpurities

sel ected from carbon nonoxi de, carbon dioxide, hydrogen

1987.D Y A
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and water vapour, and passing said inert gas streamin
a single step through a bed of particulate materi al
conprising nickel in an anount of at |east 5% by weight
as el enmental nickel.

According to the exanples in the patent in suit, the
inmpurities can be reduced to a level of less than 0.1
ppnv (parts per mllion by volune); ie conparable to
the level nentioned in D12. Since the use of only one
bed of particulate material can be regarded as a
technical sinplification the Board is satisfied that
the process according to claim1 solves the above-
menti oned problem It remains to be deci ded whether the
cl aimed sol ution was obvious to the skilled person
trying to solve the problem having regard to the prior
art.

The inert gas purifier of D12 has been specially

devel oped to cope with contam nati on problens such as
pi peline contam nation and | eaks in a pipeline system
whereby air and noi sture can be introduced into a
pressurized inert gas stream (page 1, m ddl e colum).
As al so pointed out in the patent in suit, carbon

di oxi de and water vapour are not present as

contam nants in nitrogen |eaving the cryogenic air
separation plant but are picked up by the inert gas
stream during the handling and delivery thereof between
the air separation plant and the end-use | ocation

(page 3, lines 11 to 14). Since the second absorber
step in the process of D12 only serves to renove carbon
di oxi de and water vapour, it is obvious to a skilled
person that if the inert gas to be treated does not
contain the latter contamnants, as is within the scope
of present claim1l, the second step is redundant. Thus
for treating inert gases having no or only

1987.D
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insignificant traces of carbon di oxi de and water
vapour, as available froma cryogenic air separation
plant, it is obvious to use only the reactor conprising
t he ni ckel netal

Apart fromthe presence of netallic nickel, D12 does
not disclose the conposition of the bed particles in
the reactor. In order to find a suitable particle
conposition, the skilled person will |ook into other
recent docunents relating to the purification of an
inert gas streamw th a bed of nickel containing
particles. In a standard handbook for such a search
The Chem cal Abstracts, he will find D10, an abstract
of DD A-224 229, which discloses a process for the
removal of oxygen frominert gases by using a
pelletized N -Al ,0 adsorbent at 273-423 K, having a
total Ni content of 43-55%and a netallic NI content of
at least 30% According to the exanple of D10, such
adsorbent is capable of reducing the oxygen content of
a nitrogen gas streamfrom 0.89 vol . % (8900 ppnv) to
less than 2 ppnv. It is obvious to the skilled person
that the adsorbent of D10 is suitable to reduce the
oxygen content of nitrogen froma cryogenic air plant,
havi ng general ly an oxygen content bel ow 10 ppnv (see
page 3, lines 14 to 17 of the patent in suit), to a
much | ower | evel

The Board is therefore convinced that a skilled person,
trying to solve the problemof renoving inpurities from
nitrogen froma cryogenic air plant to a |l evel which
allows its use in highly sensitive processes in

el ectronics production (D12, page 1, left colum) in a
sinmple way, wll take into consideration passing the
nitrogen through a bed of particles according to D10.

If the nitrogen contains no or only negligible traces

1987.D Y A
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of water vapour and carbon dioxide, as is generally the
case with nitrogen froma cryogenic air plant, the
skilled person woul d expect that passing the nitrogen

t hrough a bed of the particles according to D10 was
sufficient to obtain a purified inert gas suitable for
t he purpose nentioned in D12. This obvious sol ution of
t he above-nentioned problemfalls within the scope of
present claiml.

The Board cannot accept the Appellant's argunent that,
since the skilled person did not know that the
particles according to D10 woul d renove ot her
inmpurities than oxygen, he would not use such particles
if he also wanted to renove inpurities such as hydrogen
and carbon nonoxide. It belongs to the general

know edge of the skilled person that nickel also
adsor bs hydrogen and carbon nonoxi de and that these
conponents can be renoved froman inert gas by
contacting the gas with nickel; see the textbook
passages D2 (in particul ar page 2324, right-hand
columm, lines 29 to 39 under "N ckel") and D14 (the
sentence bridgi ng pages 18 and 19). But even if, in the
Appel lant's favour, it is assunmed that the skilled
person was not aware that hydrogen and carbon nonoxi de
woul d be adsorbed, the argunent must fail. Said
inmpurities are always present in nitrogen froma
cryogenic air plant as indicated in the patent in suit
(page 3, lines 2 to 7) and confirnmed by the parties
during oral proceedings. The Appellant also confirned

t hat no additional neasures beyond the presence of

ni ckel - containing particles are necessary to renove
hydr ogen and carbon nonoxi de together with oxygen from
the inert gas stream Their concurrent renoval is thus
t he inevitable consequence of the use of the said
particles for renoving oxygen froma nitrogen gas
streamfroma cryogenic air plant. Stating explicitly

1987.D Y A
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t he consequences of an obvi ous process does not nmake
the process | ess obvious. The subject matter of
claim1, therefore, does not involve an inventive step.

Auxiliary requests

D12 does not explicitly disclose at which tenperature
the inert gas streamis passed through the nickel -
cont ai ni ng bed. Because the docunent is silent about

t he adsorption tenperature but indicates that the
regeneration takes place at an el evated tenperature,
the skilled person will assunme that the renoval of the
inmpurities can be performed at roomtenperature. The
fact that, in the only exanple of D10, the inert gas

was treated at a tenperature of 90°C will not deter the
skilled person fromusing tenperatures in the range of

0O to 50°C as required by claim1l of the second auxiliary
request, since D10 recomrends a tenperature range of 0O

to 150°C.

The additional features clained in the i ndependent
clainms of the other auxiliary requests such as the
presence of nickel oxide and the use of an inert gas
conpri sing oxygen, carbon nonoxi de and hydrogen are

ei ther known from D10 (nickel oxide) or are the

i nevi tabl e consequence of the treatnment of nitrogen gas
froma cryogenic air plant with an adsorbent according
to D10. Thus the argunents against inventive step with
regard to the process of claim1 of the main request
equally apply to the subject matter of the clains of
the auxiliary requests on file.

For these reasons the Board holds that the subject
matter of all the independent clains of all requests on
file lacks an inventive step within the nmeani ng of

1987.D



Article 56 EPC so that the patent in suit cannot be
mai nt ai ned on the basis of any of the Appellant's
requests.

Order

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chair man:

S. Hue R Spangenberg
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