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Summary of Facts and Subm ssions

0765.D

Eur opean patent application No. 93 307 703.4,
publication No. 0 590 946, was refused by a decision of
t he Exam ni ng D vi sion.

The Exam ning Division held that the subject-matter of
the clains then on file |lacked an inventive step in
vi ew of

D1: US-A-5 085 674

and the common general know edge of a person skilled in
the art of gas phase adsorption.

Wth the statenent of grounds of the appeal the

appel lant filed a new set of clains. In a comrunication
of the Board the prelimnary opinion was expressed that
the subject matter of at |east the independent clains 1
and 8 seened to | ack novelty over

D2: US-A-4 746 332.

In reply the appellant filed a new set of clains 1 to
7. In a communi cation annexed to the sumons to attend
oral proceedings the Board expressed as its prelimnary
opi nion that the novelty of the process according to
claiml1l was still questionable in view of D2. In
response the appellant submtted two new sets of

clainms 1 to 7 as main and auxiliary request, together

wi th an anmended description for the main request.



0765.D

- 2 - T 0661/ 97

Claim1 of the main request read as foll ows:

"A process for producing high purity nitrogen product
conpri sing renovi ng carbon nonoxide froma feed gaseous
nitrogen or air stream which contains carbon nonoxi de
as an inpurity by a tenperature sw ng adsorption
process conprising the step of passing said stream

t hrough a bed of carbon nonoxi de-sel ective adsorbent at
a tenperature below 150 K, thereby producing a
substantially carbon nonoxi de-free stream wherein the
sai d carbon nonoxi de-sel ective adsorbent is sel ected
from cal ci um exchanged X zeolite, copper exchanged Y
zeolite, 5A zeolite, 13X zeolite, and m xtures thereof,
and wherein when the feed streamis gaseous nitrogen,
the said substantially carbon nonoxide-free streamis
the high purity nitrogen product, but when the feed
streamis air the said substantially carbon nonoxi de-
free streamis fractionally distilled to formthe high
purity nitrogen product."

Claim1 of the auxiliary request differed therefromin
that the carbon nonoxi de-sel ecti ve adsor bent was
limted to 5A zeolite.

The appellant's argunments with respect to novelty may
be summari zed as foll ows:

D2 concerned the renoval of oxygen inpurities and did
not treat the problem of renoving carbon nonoxide
inmpurities. In view of the disclosure in D2 that 5A
zeolite is a Ca-A type zeolite and that Ca-A- type
zeol ites have remarkably | arge adsorption capacity for
nitrogen, so that it is practically used for

sel ectively renoving nitrogen to separate oxygen, the
actual technical teaching of D2 was to use an A-type
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zeolite but not to use 5A zeolite for the adsorption of
oxygen at cryogenic tenperatures. No instructions were
provi ded how to use 5A zeolite for doing just the
opposite, ie the selective adsorption of oxygen from
nitrogen conprising oxygen as an inpurity. Exanple I

of the present application showed that oxygen was not
adsorbed to a substantial anmount by a 5A zeolite. In
the process according to D2 the feed gaseous nitrogen
to be treated did not necessarily contain carbon
nonoxi de. The air fromwhich the feed gaseous nitrogen
was obtai ned could be free from carbon nonoxi de, or the
carbon nonoxide in the air could have been renoved from
the nitrogen feed before the oxygen renoval. In this
respect reference was made to the text book "Separation
of Gases" by W H Isalski, Carendon Press Oxford,
1989, Table 3.1. Wether carbon nonoxi de was renoved
depended on the bed size and adsorption tine, inportant
paraneters about which D2 was silent. Wth reference to
T 450/89 it was stressed that for lack of novelty it
was necessary that the prior art docunent conprised

cl ear and unm stakable instructions to performthe

cl ai med subject-matter of the later invention, a

requi renment that D2 clearly did not fulfil.

The appel |l ant requested that the decision under appea
be set aside and a patent be granted on the basis of
clains 1 to 5 of the main request filed with the letter
dated 12 January 2001. As auxiliary request, the
appel | ant requested that a patent be granted on the
basis of clains 1 to 5 of the auxiliary request filed
wth the sane letter, clains 6 and 7 of both requests
havi ng been del eted during the oral proceedi ngs which
were held on 16 February 2001.
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Reasons for the Deci sion
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Claim1 of the main request concerns a process for
produci ng high purity nitrogen conprising alternative
solutions to solve that problem One of these solutions
IS to pass a stream of nitrogen conprising carbon
nonoxi de as an inpurity through a bed of 5A zeolite at
a tenperature bel ow 150K, whereby substantially carbon
nonoxi de-free nitrogen is obtained and to desorb the
bed at a higher tenperature for reuse of the bed; ie by
a tenperature sw ng adsorption process (TSA).

The prior art docunent D2 al so di scl oses a process for
produci ng high purity nitrogen whereby a stream of

ni trogen conprising oxygen as an inpurity is passed
through a bed with an A-type zeolite in a TSA process
at an adsorption tenperature of -100° to -196°C (77 to
173K). Specifically disclosed are 4A and 5A zeolites
and the adsorption tenperature is preferably between -
150 and -196°C (77 to 123K); see colum 2, lines 39 to
44 and 60-63. It is further disclosed that Ca-A type
zeolite (=5A) has a remarkably | arge adsorption
capacity as to nitrogen, so that it is practically used
for selectively renoving nitrogen to separate oxygen
and that the use of Na-A type zeolite is thus
preferable (colum 2 line 63 to colum 3, line 2). On
the basis of the |last cited passage the appell ant
argued that D2 did not disclose the use of 5A zeolite
for the process disclosed therein. The Board cannot
accept this for the follow ng reasons.

In the clains, the "summary of the invention" and the
exanpl es of D2, the adsorbent is constantly referred to
as A-type zeolite wthout any restriction. Together
with the statenment that 4A zeolite is preferable it
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follows that the other specifically nmentioned 5A
zeolite, although not preferable, is also suitable.
This is not contradictory to the statenent that 5A
zeolite has a renmarkabl e | arge adsorption capacity as
to nitrogen and is practically used for selectively
renoving nitrogen to separate oxygen. The |atter
statenent is understood by the Board to relate to
earlier adsorption processes not perfornmed at the
required cryogenic conditions. As shown in Figure 1 of
D2 the adsorption capacity of zeolites for nitrogen and
oxygen is very nmuch dependent upon the adsorption
tenperature. According to said Figure 1 the adsorption
capacity of 4A zeolite for nitrogen is also higher than
for oxygen at tenperatures between -10 and -100°C, so
that at these higher tenperatures 4A zeolite could al so
be used for selectively adsorbing nitrogen. Although,
according to colum 2, lines 66 to colum 3 line 1, the
graph in Figure 1 is based on experinents with a 4A
zeolite, in the description of the preferred

enbodi nents the graph of Figure 1 is presented as
representative for A-type zeolite in general (colum 2,
lines 10 to 24).

The appellant's argunent that exanple II1l of the
present application confirmed that 5A zeolite did not
adsorb oxygen at cryogenic tenperatures so that a
skill ed person would understand that in D2, 5A zeolite
was not intended for renoving oxygen from nitrogen
under the conditions nentioned there, is not

convi ncing. From present exanple IIl it m ght be
derived that oxygen was | ess strongly adsorbed on 5A
zeolite at cryogenic tenperatures than carbon nonoxi de
but not that oxygen was |ess strongly adsorbed than
nitrogen and that 5A zeolite was thus not suitable for
separating oxygen fromnitrogen under the conditions
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menti oned in D2. Moreover the skilled person was not
aware of present exanple Ill before the publication of
the present application and could not have used its

i nformati on for considering whether D2 disclosed the
use of 5A zeolite or not for the renoval of oxygen.
There is no prior art evidence that at cryogenic
tenperatures 5A zeolite does not adsorb oxygen to such
an extent that it cannot be used for its renoval from
ni trogen.

The Board hol ds, therefore, that 5A zeolite is

di sclosed in D2 as being only gradually different in
adsor ption behavi our from4A zeolite and | ess
preferable but still suitable for the adsorption of
oxygen fromnitrogen at the required cryogenic
condi ti ons.

The starting gas to be treated according to D2 is one
obtained froma rectifying columm in a | ow tenperature
separating apparatus for air that conprises 99, 9% by
vol une or nore of nitrogen and 0.1% by vol une or | ess
of oxygen (claim1 and exanple 1). D2 is silent about

t he carbon nonoxi de content of the gas to be treated
but that does not nean that carbon nonoxide is absent.
As acknow edged in the present application, if carbon
nonoxide is present in the air feed as an inpurity and
it is not renoved fromthe feed streamprior to entry
of the feed streaminto the distillation system it
will end up in the nitrogen-enriched stream because
its boiling point is very close to that of nitrogen
(page 2, lines 10-13 of the published application).

Al t hough the anmpunt of carbon nonoxide in air may be
practically zero as testified by Table 3.1 of the cited
textbook of W H Isalski, normal air and certainly air
in industrial areas where air separation plants are
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normal |y operated, always contain carbon nonoxide. If
that were not the case, there would have been no need
to renove carbon nonoxi de. According to said Table 3.1
t he amount of carbon nonoxide in the air may be up to
35 v.p.m The determ nation of the disclosure of a
prior art docunent should be based on realistic
operation conditions and not on theoretically possible
extreme conditions. Thus when perform ng the process of
D2 under realistic conditions the air used in the air
separation plant always contains detectable anounts of
car bon nonoxi de.

In the process according to Figure 2 of the present
application the nitrogen gas containing carbon nonoxi de
passed through the adsorbent bed al so cones fromthe
rectifying colum in a cryogenic air separation plant
(page 4, lines 41 to page 5, line 19 of the published
application). The feed treated in the present
application is thus identical to the feed treated
according to D2 so that in the process according to D2
the nitrogen feed al so conprises carbon nonoxi de and
the latter is renoved if passed through a bed

contai ning 5A zeolite.

The appellant's argunment that in the process according
to D2 carbon nonoxi de coul d have been renoved before
the feed nitrogen entered the adsorption bed is not
convincing. In the plants according to Figures 3 and 4
of D2 no such renoval units are present. There is al so
no basis for the appellant's assunption that after the
normal rectifying colum an additional rectifying step
coul d have been used to separate carbon nonoxi de by
fractional distillation fromthe nitrogen streamfrom
the rectifying colum. In view of the acknow edged

cl ose boiling points of nitrogen and carbon nonoxi de
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this alleged option would be unrealistic. The

appel lant's further argunent that D2 does not disclose
bed vol unme and adsorption tines so that tine and vol une
could be insufficient to renove carbon nonoxide is also
not convincing. Present claim1l does not require the
conpl ete renoval of carbon nonoxide or the renoval to a
m ni mum anount. In a bed volunme and adsorption tine
sufficient to renove substantial anounts of oxygen it

I s unavoi dabl e that at |east some carbon nonoxide is
renmoved if 5A zeolite is used as adsorbent.

The Board concurs with the decision T 450/89 of

15 October 1991, 3.11 of the reasons, cited by the
appel lant, in that novelty should be affirnmed if the
prior art docunent does not conprise clear and

unm st akabl e di scl osure for the subject-matter of the

| ater invention (point 3.11). Wether subject-matter is
clearly and unm stakably disclosed is, however, a
matter of facts to be decided by the Board dependi ng on
the specific circunstances of the case. For the reasons
gi ven above the Board holds that in the present case D2
clearly and unm stakably discloses the use of 5A
zeolite as adsorbent for the purification of nitrogen
at cryogenic tenperatures and that by using that

adsor bent under the conditions nmentioned in D2, carbon
nonoxi de, inevitably present in crude nitrogen fromthe
air separation plant, is renoved fromthe feed

ni trogen.

For these reasons the Board concludes that the subject-
matter of claim1l of the main request |acks novelty
over D2. Since claim1l of the auxiliary request also
requires the use of 5A zeolite as adsorbent the sane
applies to the subject-matter of claim1 of the
auxi |l iary request.
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O der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

S. Hue G Wassenaar
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