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Summary of Facts and Subm ssi ons

1431. D

Appeal s were | odged by Opponent | (hereinafter:

Appel lant 1) on 12 Septenber 2002 and by Opponent I
(hereinafter: Appellant 11) on 13 Septenber 2002
against the interlocutory decision of the Opposition

di vi sion dated 26 June 2002, posted on 12 July 2002, to
mai nt ai n European patent No. 0 706 020 in anended form
on the basis of two independent clains 1 and 2 having

t he foll ow ng wording:

"1l. A cryogenic rectification nethod for producing
| ower purity oxygen in a double colum system
conprising a higher pressure colum (100), a | ower
pressure colum (200), a side colum (300) and a
bottom reboil er (350), the nethod conpri sing:

(A conpressing (25) feed air (24);

(B) passing a major portion (3) of the
conpressed feed air (1) into the bottom
reboiler (350), partially condensing the
maj or portion (3) of the conpressed feed air
(1) within the bottomreboiler (350) and
passing the resulting partially condensed,
conpressed major feed air portion (29) into
t he hi gher pressure colum (100);

(O t ur boexpandi ng (80) the remaini ng m nor
portion (2) of the conpressed feed air (1)
and passing the turboexpanded m nor portion
of the conpressed feed air into the | ower
pressure colum (200);
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(D) passi ng crude |iquid oxygen (10) conprising
from50 to 88 nol e percent oxygen fromthe
| oner pressure colum (200) into the side
col um (300);

(E) separating the crude |iquid oxygen (10) by
cryogenic rectification wthin the side
colum (300) into oxygen product fluid and
remai ni ng vapor (13);

(F) passi ng remai ning vapor (13) fromthe side
columm (300) into the | ower pressure colum
(200);

(9 at least partially vaporizing the oxygen
product fluid by indirect heat exchange with
t he conpressed major feed air portion (3) to
carry out the said partial condensation of
step (B), wherein all of the vapor feed air
whi ch is passed into the higher pressure
colum (100) results fromthe parti al
condensation of step (B); and

(H recovering oxygen product fluid as product
| ower purity oxygen (34,35) having an oxygen
concentration which exceeds that of the
crude liquid oxygen (10) and whi ch oxygen
concentration is 99 nole percent or |ess."”

A cryogenic rectification nethod for producing

| ower purity oxygen in a double colum system
conprising a higher pressure colum (100), a | ower
pressure colum (200), a side colum (300) and a
bottom reboil er (350), the nethod conpri sing:
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conpressing (25) feed air (24);

passing a first portion (3) of the
conpressed feed air (27) into the bottom
reboiler (350), partially condensing the
first portion (3) of the conpressed feed air
within the bottomreboiler (350) and passing
the resulting partially condensed,
conpressed first feed air portion (29) into
t he hi gher pressure colum (100) of a double
col um system conprising a higher pressure
colum (100), a | ower pressure colum (200);

t ur boexpandi ng a second portion (2) of the
conpressed feed air (27) and passing the

t ur boexpanded second portion of the
conpressed feed air into the | ower pressure
col um (200);

further conpressing (37) the remai nder (36)

of the conpressed feed air (27), condensing

the further conpressed feed air and passing

it into the higher pressure colum (100) at

a point above the point where the partially

condensed, conpressed first feed air portion
(29) is passed into the higher pressure

col um;

passi ng crude |iquid oxygen (10) conpri sing
from50 to 88 nol e percent oxygen fromthe
| oner pressure colum (200) into the side
col um (300);
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(F) separating the crude |iquid oxygen (10) by
cryogenic rectification wthin the side
colum (300) into oxygen product fluid (10)
and remai ni ng vapor (13);

(9 passi ng remai ning vapor (13) fromthe side
columm (300) into the | ower pressure colum
(200);

(H at least partially vaporizing the oxygen
product fluid (10) by indirect heat exchange
with the conpressed first feed air portion
(3) to carry out the said partial
condensati on of step (B)

(1) wi t hdrawi ng oxygen product fluid (12) from
the side colum (300) as liquid, increasing
sai d oxygen product fluid in pressure, and
vaporizing the pressure-increased oxygen
product fluid against the condensing further
conpressed feed air of step (D); and

(J) recovering oxygen product fluid as product
| oner purity oxygen (34,35) having an oxygen
concentration which exceeds that of the
crude liquid oxygen (10) and whi ch oxygen
concentration is 99 nole percent or |ess.”

The oppositions were based on the grounds of | acking
novelty and/or inventive step in view of twelve
docunents D1 to D12. The Qpposition division found that,
starting fromthe process disclosed in D12, there was

no suggestion in the prior art for having either two
(claim1) or three (claim?2) feed air streans.
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The appeal fees were paid on 12 Septenber 2002
(Appellant 1) and on 13 Septenber 2002 (Appellant 11).
The statenents of the grounds of appeal were submtted
on 8 Novenber 2002 (Appellant 1) and 22 Novenber 2002
(Appellant 11). In their statenents, the Appellants
made reference to seven further docunents, D13
(Appellant 1) and E13 to E18 (Appellant 11).

Wth comruni cation pursuant to Article 11(1) RPBA dated
12 August 2003 the Board inforned the parties of its
provi si onal opinion, draw ng particular attention to
docunents D12 and D8. Thereafter the Proprietor of the
patent (hereinafter: Respondent) submtted an anended

i ndependent claim 2 and an anended dependent claim4 on
26 April 2004, and Appellant | advised that it would
not attend the oral proceedings. During the oral
proceedi ngs which took place on 25 May 2004 in the
absence of Appellant | the Respondent further anended

i ndependent claim 2 and submtted fresh dependent
claims 2 and 3 of an auxiliary request. The final
version of independent claim2 is a clarified version
of claim2 as maintained by the Opposition division
wherein the words "of a double columm system... a

| ower pressure columm (200)" are deleted fromstep (B)
the reference sign "10" for the oxygen product fluid is
changed to "12" in steps (F) and (H), the reference
sign "14" is added for the pressure-increased oxygen
product fluid in step (I) and the reference sign "15"
is substituted for the reference sign "34,35" of the
product |ower purity oxygen in step (J).
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Anong the docunents D1 to D13 and E13 to E18 cited
during the opposition and appeal proceedings only the
two docunents

D8: US-A-4 704 148 and

D12: US-A-4 702 757

proved to be particularly relevant and were relied upon
during the oral proceedings.

The Appellants |I and Il request that the decision under
appeal be set aside and that the inpugned patent be
revoked.

The Respondent requests that the appeal be dism ssed
and that the patent be maintained either on the basis
of claim2 as filed during the oral proceedings,

clainms 1 and 3 as maintai ned by the Opposition division
and claim4 as filed with letter dated 20 April 2004
(main request), or on the basis of claim1 as
mai nt ai ned by the Opposition division and clains 2 and
3 as filed during the oral proceedings (auxiliary
request).

The essential arguments of the parties in support of
their requests can be summari zed as foll ows:

Appel | ant s:

| ndependent clains 1 and 2 did not conply with

Article 123(2) because the oxygen concentration in the
oxygen product fluid was originally disclosed to be in
the range of 70 to 99 nole percent and, therefore, a
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concentration of |less than 70 nole percent, as now
covered by clainms 1 and 2 defining only an upper limt
of 99 nol e percent, was beyond the original disclosure.
Further, the original application provided no basis for
understanding step (D) of claim2 in the sense that the
total further conpressed feed air stream was condensed.

| ndependent claim2 of the main request was not new in
vi ew of docunent D12 taking into account that,
according to the option derivable from colum 2,

lines 20 to 26, the entire condensed second substream

| eavi ng the vaporizer (43) could be fed to the high
pressure colum, resulting in nerely three feed air
streans (76), (28) and (44) corresponding to the first,
second and third portions defined in the clains. A
further conpression of the second feed air stream

bef ore turboexpansion, as in expander (28) of D12, was
not excluded in the clains, and the oxygen
concentration of the crude |iquid oxygen had to be
within the range of 50 to 88 nole percent if, as in D12,
the concentration of the oxygen product was 70 nole
percent. Further, no difference could be seen with
regard to the term"side colum” in view of the fact
that the termcolum was defined in the patent (see

par agraph 0011) to include any fractionating zones, and
that the fractionating zone bel ow i nternedi ate reboil er
(112) of the lower pressure colum in D12 was a
fractionating zone |located at the side of the higher

pressure col um.

| ndependent claim1 of the main and auxiliary requests
| acked inventive step in view of docunment D8 which,

t aki ng account of the options referred to in colum 2,
lines 23 to 25 and 38 to 45, disclosed a double
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colum air separation process including three feed air
streans (40), (34) and (54). Since the third stream (50)
served the purpose of vaporising liquid oxygen product
in vaporizer (52), this streamcould be omtted if the
oxygen product was recovered in liquid form Likew se,

t he vaporizer (52) and, consequently, the third air
feed streamcould be renoved if the vaporization of the
iquid oxygen product was effected by the bottom
reboil er (42) of the side colum and the vaporized
product was w t hdrawn from above the sunp of the side
columm in conventional manner, thereby sinplifying the
process.

Respondent :

Whereas no upper limt of the oxygen product purity was
defined in original claim1, independent clains 1 and 2
specified that this purity should be 99 nole percent or
| ess. This narrowing of the originally clainmed purity
range was derivable fromthe description of the figures
and, therefore, fully supported by the application as
filed.

The patent was concerned with a nodification of a
conventi onal double columm rectification process by
produci ng the oxygen product fluid in a distinct side
col um added to the double colum. This was different
fromthe process disclosed in D12 produci ng the oxygen
product fluid in the lower portion of the | ower
pressure colum of the double col um.

As to independent claim2 of the main request, the high
fraction of the condensed feed air streamsupplied to
the | ower pressure colum, which in the enbodi nent

1431. D
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described in D12 anobunted to nore than tw ce that
supplied to the higher pressure columm, was to be seen
as a clear indication that the option of elimnating
this feed air stream as indicated by the word "at
least™ in colum 2, line 21, of D12, was nerely

t heoretical. Thus, D12 disclosed four feed air streans,
as opposed to three streans defined in independent

claim 2.

As to independent claim1l of the main and auxiliary
requests, the stream (40) which is partially condensed
in the bottomreboiler (42) of D8 was not a "nmmjor"
portion of the conmpressed feed air even if, optionally,
the entire partially condensed stream was introduced
into the high pressure colum. Consequently, the

remai ning streans could not form"mnor" portions. If
in D8 the stream (50) was, optionally, passed into the
hi gh pressure colum only, sonme vapor feed air was al so
passed with this streaminto the high pressure colum
and, consequently, not all of the vapor feed to the
hi gh pressure colum resulted fromthe partial
condensation of stream (40). A skilled person woul d not
consider omtting the vaporizer (52) and, consequently,
the stream (50) in D8 because the process would not
wor k anynor e.

Reasons for the Decision

1. The appeal conplies with the provisions of Articles 106
to 108 EPC and of Rules 1(1) and 64 EPC and is,
t herefore, adm ssible.

1431. D
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Mai n request

Bot h i ndependent clains 1 and 2 of the main request
define the oxygen product as having an oxygen
concentration which exceeds that of the crude liquid
oxygen and which is 99 nole percent or less (step (H)

of claim1l and step (J) of claim2). It has to be

determ ned whet her this range, or just the narrower
range of 70 to 99 nole percent, as argued by

Appellant I, is derivable fromthe original application.

| ndeed, the upper limt of 99 nole percent was

di sclosed in the description of figures 1 and 4 (see
page 9, lines 15/16 and 31 to 33, and page 11, lines 31
to 33) in conbination with a lower limt of 70 or 90
nol e percent, respectively. However, the fact that
original claiml defined the lower Iimt with respect
to the oxygen concentration of the crude Iiquid oxygen
("which exceeds that of the crude liquid oxygen"),

whi ch was stated in step (C) to be within the range of
50 to 88 nmole percent, is a clear indication that the
lower limts of 70 or 90 nole percent are related to
the particul ar enbodi nents of the process, rather than
being intended to define a general lower limt of the
oxygen product purity of the process which is, in
original claiml1 as well as in clainms 1 and 2 on file,
based on the sinple consideration that the side colum
enhances the oxygen concentration of the crude |iquid
oxygen.

Appel lant | further argued that a condensation of the
total further conpressed feed air stream as now stated
in step (D) of claim2, was not derivable fromthe
original application. However, the description of the
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enbodi ment of Figure 2 on page 11, lines 3 to 20
clearly states that the further conpressed stream (30)
i s passed through the main heat exchanger into the

hi gher pressure colum, whereby this streamis
condensed by heat exchange with boiling oxygen product
stream (14) either in the main heat exchanger or in a
separ ate heat exchanger |ocated between the main heat
exchanger and the liquid oxygen punp. In view of this
cl ear disclosure of introducing the condensed further
conpressed streaminto the high pressure colum there
is noroomfor a diverging interpretation in the sense
that this stream should either be partially condensed
or partially introduced into the high pressure col um.

Thus, the objections of added subject-matter are not
justified and the clains of the main request conply
with Article 123(2) EPC. Since the anendnents limt the
scope of the patent as granted, the requirenents of
Article 123(3) are |ikew se net.

Concerning novelty it was found, in the inpugned

deci sion, that the subject-matter of claim1l was

di stingui shed fromthe disclosure of D12 "at |east in
that there are only two feed air streans”, and that the
subject-matter of claim2 was distinguished fromthe

di sclosure of D12 in that it specified three feed air
portions as defined in steps (B), (C and (D). Wereas
the finding on claim1 is acceptable, the Board cannot

concur with the finding on claim 2.

Conparing the feed air streans of D12 with those
defined in claim2, it is evident that feed stream
(70,76) of D12 corresponds to the first portion defined
inclaim2 inthat it is a conpressed feed air portion
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passed into the higher pressure colum (52) after being
partially condensed in the bottomreboiler (74) of
col um (30).

The second portion defined in claim2 corresponds to

t he conbi nation of streans (27) and (41) which are

t ur boexpanded i n expander (28) before being introduced
into the | ower pressure colum (30). Indeed, both
streanms (27) and (41) are derived fromthe conpressed
feed air inline (18) and thereby forma portion of the
conpressed feed air, notw thstandi ng any internediate
treatment such as further conpression in conpressor (20)
or cooling in heat exchangers (26), (34) and (40).

In D12, the portion of the conpressed, and further
conpressed, feed air which is not turboexpanded, i.e.
the "remai ning portion of the second substreant
according to the term nology of D12, is condensed in
vaporizer (43) and split, in the enbodi nent shown in
the figure, into a portion passed into the high
pressure colum (52) at a point above the introduction
of the first portion, and a further portion passed to
the | ow pressure colum (30). However, in view of the
general description of the process in colum 2,

lines 20 to 25, of D12, stating that "at least" a
portion of the condensed second substreamis fed to the
hi gh pressure colum, it is evident that the portion
fed to the | ow pressure colum, even if, as pointed out
by the Respondent, in the particul ar enbodi mrent shown
inthe figure it anmbunts to nore than twice that fed to
t he high pressure columm, is optional and all of the
condensed second substream nmay be passed to the high
pressure colum. In this case the condensed second
substreamwould formthe third feed air stream out of

1431. D
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three, corresponding to the remai nder of the conpressed
feed air defined in step (D) of claim 2.

It can, therefore, be concluded that a rectification
process conprising the three feed air streans defined
in steps (B), (C and (D) of claim2 can be derived
from D12.

2.4 The Respondent argues that further differences between
the process disclosed in D12 and the one defined in
claim2 relate to the oxygen content of the crude
liquid oxygen (step (E) of claim2) and to the
separation of the crude liquid oxygen within a side
columm, rather than within the | ower portion of the | ow
pressure colum (step (F) of claim2).

In the patent, paragraph 0011, the terns "colum" and
"doubl e colum" are defined. According to this
definition a double colum neans "a hi gher pressure
colum having its upper end in heat exchange rel ation
with the lower end of a | ower pressure colum”. This
definition is somewhat broader than the typica
arrangenment of the | ower pressure columm on top of the
hi gher pressure colum and includes the nodification

di scl osed in D12 whereby the | ower pressure columm is
the part of colum (30) extending fromreboiler (112)
upwards. If according to paragraph 0011 of the patent
the term"colum"” is |likew se understood in the broad
sense to include any fractionation zone, irrespective
of its physical separation from other zones or col umms,
in D12 the portion of colum (30) below reboiler (112)
and conprising bottomreboiler (74) corresponds to the
side colum of claim2 as being a fractionating zone
operating in the same way and being | ocated sideways of

1431. D
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anot her zone, in this case of the high pressure colum
(52). The Board therefore concurs with the finding, in
t he i mpugned decision, that with regard to the term
"side colum" the clainmed process cannot be

di stingui shed fromthe process disclosed in D12.

Consequently, the crude liquid oxygen of claim?2
corresponds to the oxygen-enriched |iquid descending

wi thin colum (30) of D12 past reboiler (112) fromthe
upper (lower pressure colum) portion to the |ower
(side colum) portion. The oxygen concentration of this
liquid is not specified in D12, but judging fromthe
fact that |iquid product having an oxygen concentration
of about 70 vol-%is wthdrawn at the bottom of colum
(30) and fromthe typical oxygen concentration profile
prevailing in a colum of this type, the skilled person
wi || expect the oxygen concentration of the oxygen-
enriched "crude liquid oxygen" of D12 to be around 50
vol - % or somewhat hi gher, which will be within the
range of 50 to 88 nole percent specified in step (E) of

claim 2.

It is not disputed that, on the basis of the above
understanding of the term "side colum”, the other
steps of claim2 are |ikew se disclosed in D12. As a
consequence, the subject-matter of claim2 | acks
novelty and the main request cannot be allowed as
conprising an unall owabl e cl ai m

Auxi | iary request

The auxiliary request differs fromthe main request in
t hat independent claim?2 is deleted and the dependent
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clainms are renunbered. |Independent clainms 1 of both
requests are identical.

It is conmon ground that the subject-matter of claim1l
i s novel because the docunents D8 and D12, being the
nost rel evant docunents with regard to the overal
process described in the appeal ed patent, do not

di scl ose a process utilising only two feed air streans,
a maj or portion which is passed into the higher
pressure colum after partial condensation in the
bottom reboil er of the "side colum", and a remaining
m nor portion which is turboexpanded and passed into
the | ower pressure col umm.

Further, it is not disputed that, as set out in

point 6.2 of the inpugned decision, the remaining cited
prior art does not give a hint at a corresponding

nodi fication of the known processes. Neverthel ess, the
Board cannot concur with the finding that claim1l is,

t herefore, not obvious.

The process of claiml differs fromthat defined in
claim2 of the main request, not only in the nunber of
feed air streans, but also in that the Iiquid oxygen
product is not pressurised before vaporization by heat
exchange with the remaining feed air stream In view of
this difference docunent D8, disclosing a cryogenic
rectification process for producing |lower purity oxygen
with a colum arrangenent simlar to that of D12 but
vaporizing the |iquid oxygen product w thout preceding
pressurization, is seen as the closest prior art. The
enbodi ment depicted in the figure of D8 conprises
various feed air streans to the columms. However, it is
evident fromthe description at colum 2, lines 23 to
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25 and 38 to 45, that several streanms are optional
corresponding to streans (28), (48) and (58) of the
figure. The basic process of D8, disregarding these
optional streans, conprises three feed air streans, a
first feed air stream (40,46) passed to the high
pressure colum (56) after partial condensation in
bottomreboiler (42), a second feed air stream (24, 34)
passed to the | ow pressure colum after turboexpansion,
and a third feed air stream (50,54) passed into the
hi gh pressure colum (56) in liquid formafter
condensation by heat exchange with the vaporized liquid
oxygen product. Considering that the second feed air
stream (24) is described to conprise 9 nol-% of the
total conpressed feed air and the first feed air stream
conprises 64.1 nol-%of the feed air streamresulting
fromthe total conpressed feed air mnus the second
feed air stream the first feed air stream anmounts to
nore than half of the total conpressed feed air,

t hereby being a "major" portion of the conpressed feed
air, contrary to the correspondi ng argunment of the
Respondent. The oxygen product wi thdrawn at the bottom
of the "side colum" fornmed by the portion of the | ow
pressure colum (36) below internediate reboiler (88)
has a purity of 96 % by volunme or |less, again resulting
in an oxygen concentration of the crude oxygen |iquid
descending within the | ow pressure colum past the

i nternedi ate reboiler somewhere within the range of 50
to 88 nol-%

The only difference between the process derivable from
D8 and that of claim 1l therefore concerns the presence
of the third feed air streamin D8 which is excluded in
claiml by stating that the second feed air streamis
the "remai ning m nor portion" of the conpressed feed
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air. This third feed air stream of D8 serves the

pur pose of vaporizing the Iiquid oxygen product in
product vaporizer (52). Consequently, it is evident
that this third feed streamis not required if the
oxygen product is recovered fromthe bottom of col um
(36) in liquid formw thout further vaporisaton, or
alternatively if oxygen product is wthdrawn in gaseous
formfromthe side colum above the bottomreboiler of
colum (36), whereby the separate vaporizer (52) can be
di spensed with and the heat of vaporisation is

furni shed by the bottomreboiler (42). In the latter
case the process is less conplex but a slightly reduced
purity m ght have to be accepted which, however, is not

a crucial issue in D8.

The skilled person faced with the problem of reducing
the conplexity of the process of D8 or of recovering

t he oxygen product in liquid formwll, therefore,
consider omtting the third feed stream and i ncreasing
the first and second feed air streans correspondingly
according to the altered heating or refrigerating
requirenents in bottomreboiler (42) and turboexpander
(32), respectively, thereby arriving at the subject-

matter of claiml wi thout exerting inventive activity.

The Respondent argued that the process of D8 would not
work if stream 50 was elim nated. The Board cannot
follow this argunment, on which the Respondent did not
further el aborate, because the additional function of
this streamin D8, after vaporizing the liquid oxygen
product, to provide internediate reflux to the high
pressure colum is not relevant for the operation of
this colum which, in a typical double colum system
does the sanme job w thout such an internediate refl ux.
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Onitting the third feed air stream (50,54) in D8
further results in the mgjor first feed air stream
being the only feed streamto the high pressure colum
and, therefore, in all of the vapor feed air to this
columm resulting fromthe partial condensation of this
feed air streamin reboiler (42). It is noted, however,
that this condition of step (G of claiml1l would al so
be met without elimnating stream (54) which is
described, in colum 4, line 30, of D8, to result from
total condensation of third feed air stream (50) and,

t herefore, has no vapor fraction to be introduced into
t he hi gh pressure col um.

4. I n summary, the independent clains of the main and
auxiliary request are not allowable and, therefore, the

grounds of opposition under Article 100(a) relied on by
t he Appellants prejudice the maintenance of the patent.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside

2. The patent is revoked

The Regi strar: The Chai r man:
A. Counillon C. T. Wlson
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