BESCHWERDEKAMVERN
DES EUROPAI SCHEN

PATENTAMTS OFFI CE

rnal distribution code:
] Publication in QJ

] To Chairmen and Menbers
X] To Chairnen

] No distribution

BOARDS OF APPEAL OF CHAMBRES DE RECOURS
THE EUROPEAN PATENT

DE L' OFFI CE EUROPEEN
DES BREVETS

DECI SI ON
of 10 Novenber 2004

Case Nunber:
Appl i cati on Nunber:
Publ i cati on Nunber:

| PC:

Language of the proceedi ngs:

Title of invention:

T 0299/00 - 3.3.5
95100967. 9
0667178

BO1D 53/ 04

EN

VSA adsorption process with continuous operation

Appl i cant:
Al R PRODUCTS AND CHEM CALS,

Opponent :

Headwor d:

Rel evant | egal provisions:
EPC Art. 56, 123(2)

Keywor d:

"Anmendnments - added subject-matter (no)"

"I nventive step - (yes)"
"Excl usi on of hindsight”

Deci si ons cited:

Cat chword

EPA Form 3030 06. 03



9

Européisches European Office européen
Patentamt Patent Office des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunber: T 0299/00 - 3.3.5

DECI SI ON

of the Technical Board of Appeal 3.3.5
of 10 Novenber 2004

Appel | ant :

Repr esent ati ve:

Deci si on under appeal :

Conposition of the Board:

Chai r wonman: M M
Menmber s: A T. Liu
J. H

Al R PRODUCTS AND CHEM CALS, | NC.
7201 Ham | ton Boul evard
Al |l entown, PA 18195-1501 (US)

Mar x, Lot har, Dr.

Pat ent anwal t e Schwabe, Sandmair, Marx
Stunzstrasse 16

D- 81677 Minchen (DE)

Deci si on of the Examining Division of the

Eur opean Patent O fice posted 2 Novenmber 1999
refusi ng European application No. 95100967.9
pursuant to Article 97(1) EPC

Eber hard



Sq . T 0299/ 00

Summary of Facts and Subm ssi ons
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The appeal was | odged agai nst the decision of the
Exam ning Division refusing patent application No.
95 100 967.9 concerning a VSA adsorption process with

cont i nuous operati on.

The exam ning division held that the subject-matter of
claiml on file did not inply an inventive step in view

of the docunents:

D1: US-A-5,122,164

D2: US-A-4,781, 735

bservations regarding the significance of the
technical features differentiating the clained process
fromthat of D1 were filed with the statenent of the
grounds of appeal and by letter dated 6 Decenber 2002.

Wth the letter dated 26 May 2004, the appellant filed
a new set of claims 1 to 9 and a new page 5 of the
description. Claim1l read as foll ows:

"1. A vacuum swi ng adsorption process for selectively
separating a nore strongly adsorbabl e conponent from a
| ess strongly adsorbabl e conponent of a feed gas

m xture in a plurality of adsorption beds containing an
adsorbent selective for the nore strongly adsorbable
conponent, conprising the steps of:

(a) introducing a feed gas m xture at an el evated
pressure higher than anbient containing said nore
strongly adsorbabl e conponent and said | ess
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(b)

(c)

(d)
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strongly adsorbabl e component into an inlet of a
first adsorption bed containing said adsorbent
selective for the nore strongly adsorbabl e
conponent and adsorbing the nore strongly

adsor babl e conponent on the adsorbent while the

| ess strongly adsorbabl e conponent passes through
said first bed unadsorbed as a product and as a
source of purge gas for a bed of said plurality of
adsor pti on beds undergoi ng purge of step (d) and
continuing until the adsorption front of said nore
strongly adsorbabl e conponent approaches an outl et
of said first bed and term nating the introduction
of said feed gas m xture;

following the term nation of the introduction of
said feed gas m xture into said first bed,
cocurrently depressurizing said first bed to a

| oner pressure to renbve a cocurrent
depressurization gas fromsaid first bed and
passi ng said cocurrent depressurization gas to an
outlet of a bed of said plurality of adsorption
beds at | ower pressure undergoing repressurizing
of step (e) to at least partially pressure
equal i ze the two beds, while countercurrently
depressurizing said first bed by connection to a

source of vacuum

countercurrently evacuating said first bed under
vacuum conditions to renove said nore strongly

adsor babl e conponent;

countercurrently purging said first bed with a
portion of the |less strongly adsorbabl e conponent
froma bed of said plurality of adsorption beds
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undergoi ng step (a) to renove additional nore
strongly adsorbabl e conponent fromsaid first bed;

(e) simultaneously repressurizing said first bed with
anbi ent pressure feed gas m xture, elevated
pressure feed gas m xture and said cocurrent
depressurization gas froma bed of said plurality
of adsorption beds undergoing the cocurrent
depressuri zation of step (b);

(f) further repressurizing said first bed with
el evated pressure feed gas m xture; and

(g) performng steps (a) through (f) in each of said
plurality of adsorption beds in a phased

sequence. "

The appel lant's argunents may be sumrari sed as foll ows:

- Wth respect to the closest prior art according to
D1, the problemto be solved is to achieve | ower
costs of production by making it possible to
operate the rotating machinery, the feed bl ower

and vacuum punp, continuously.

- The solution offered in claiml1 is a process in
whi ch the pressure equalisation / repressurisation
step (e) of the first bed is carried out using
si mul t aneousl y anbi ent pressure feed gas, elevated
pressure feed gas m xture and depressurisation gas
emanating from anot her bed of the plurality of
adsorption beds and the further repressurisation
step (f) of the first bed is carried out using
el evated pressure feed gas m xture.
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- D1 does not nention the present technical problem
or its solution. The objection of |ack of
inventive step is based on hindsight.

The appel | ant requested that the decision under appeal
be set aside and that a patent be granted on the basis
of claimse 1 to 9 as submtted with the |etter dated
26 May 2004. Oral proceedings were requested as an

auxiliary request.

Reasons for the Decision

2528.D

Amrendnent s

Present claim 1 corresponds to claim1l1 as originally
filed , with the difference that it specifies, in the
preanbl e, that the process is a "vacuum sw ng
adsorption process". It also contains the anendnents in
step a) wherein the original feature "el evated
pressure” has been anended to read "el evated pressure
hi gher than anmbient” and in step e) wherein the
original feature "repressurizing" now reads

"simul taneously repressurizing". These anmendnents are
based on the original description at page 1, |line 6;
page 10, line 32 and page 11, lines 14 to 18,
respectively.

The text of present claim?2 is a clearer and nore
conci se refornul ation of the text of original claim2.

Clains 3 to 8 correspond to clains 3 to 8 as originally
filed. Aaim9 corresponds to original claim210, with
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the essential difference that the pressure val ues are
al so expressed in Sl-units.

The amendnents at pages 1 and 3 to 5 of the description
are in accordance with the present clainms. On pages 6
to 11, 13 and 14 of the description, the appropriate

Sl -units have been introduced.

Consequently, the anmendnents satisfy the requirenents
of Article 123(2) EPC

2. Novel ty

2.1 Claim1 (see also point IV above) is directed to a

vacuum swi ng adsorption (VSA) process conprising the

fol |l ow ng sequence of steps:

(a) an adsorption step

(b) a cocurrent depressurisation step

(c) a countercurrent evacuation step

(d) a countercurrent purge step

(e) a pressure equalisation step conbined with a
partial repressurisation and

(f) a final repressurisation step

2.2 The process as clainmed is novel since none of the
docunents on file discloses a vacuum swi ng adsor pti on
process conprising the above step (e) using
si mul t aneousl y anbi ent pressure feed gas, elevated

2528.D
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pressure feed gas m xture and depressurisation gas
emanating from anot her bed of the plurality of
adsorption beds and step (f) using el evated pressure
feed gas m xture.

| nventive step

The Board can accept that the closest prior art is
represented by D1 which is directed to a PSA process
for produci ng an oxygen enriched product streamfrom a
feed gas containing at |east oxygen and nitrogen using
two adsorption colums. This process ains inter alia at
m nim zing cost and naintaining sinplicity of operation
(colum 1, lines 9 to 12 and lines 42 to 46, and
claim1l). In this process, feed gas is introduced into
the inlet of the first colum and the oxygen enriched
gas product is recovered fromthe outlet and introduced
to the product reservoir. A portion of the recovered
product gas is used for purging the second col um which
i s sinultaneously undergoing a desorption and
evacuation of the nitrogen rich gas. Product gas from
the outlet of the first colum (which is at an
initially high pressure) is continued to be introduced
into the outlet of the second colum until the pressure
is substantially equal in both colums while

wi thdrawi ng gas fromthe inlet of the first colum

t hrough a vacuum punp. The second bed is then
repressurised using oxygen enriched gas taken fromthe
product reservoir while continuing to withdraw gas from
the inlet of the first colum. In the next step, the
feed gas is introduced into the inlet of the second
colum for nitrogen adsorption and recovery of the
oxygen enriched product gas in the product reservoir. A
portion of the oxygen enriched product gas is used for
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purging the first colum which is sinmultaneously

under goi ng a desorption and evacuation of the nitrogen
rich gas. Product gas fromthe second colum is
introduced into the outlet of the first columm to
substantially equalize the pressure in the colums
while w thdrawi ng gas fromthe second col um t hrough

t he vacuum punp. After this equalisation step, product
gas contained within the product reservoir is
introduced into the outlet of the first columm to
backfill it while continuing to withdraw gas fromthe
inlet of the second colum. The preceding steps are
cyclically repeated (claim11, description colum 3,
line 38 to colum 5, line 36; Figures 2A-2F).

The Board can accept that, with respect to D1, the
technical problemto be solved is the provision of a
process allowi ng the production of oxygen at | ower
costs.

To solve the above stated technical problem claiml
proposes a process in which the pressure equalisation
usi ng depressurisation gas froma bed undergoing a
depressurisation is carried out sinultaneously with the
repressurisation using anbi ent and el evated pressure
feed gas, followed by a final repressurisation using

el evated pressure feed gas (steps (e) and (f) of
claim1l). In the process of D1, the repressurisation is
excl usively achi eved by using oxygen enriched product
gas fromthe product reservoir, in a separate step
subsequent to the pressure equalisation (see point 3.1
above and D1, in particular Figures 2A/ 2B and 2D/ 2E;

Fi gures 3A/ 3B and 3E/ 3F; Figures 4B/ 4C and 4G 4H).
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Wi | st the process of D1 uses the nore val uabl e oxygen
enriched product gas for repressurisation, the clained
process uses anbient feed gas and el evated pressure
feed gas for the repressurisation in step (e). As

poi nted out by the appellant, the use of anbient feed
gas in this step contributes to the reduction of the
production costs. Further, by using el evated pressure
feed gas for repressurisation both during the pressure
equalising step (e) and the repressurisation step (f),
the present process keeps the feed bl ower continuously
in use, avoiding its shutdown or idling. It is thus

pl ausi bl e that the clainmed process results in a nore
efficient use of the rotating machinery (the vacuum
punp and the feed blower), which leads to a further
reducti on of production costs (page 10, line 29 to
page 11, line 25 and page 14, lines 16 to 29). It is
therefore credible that the technical problemindicated
in point 3.2 above is solved by the process of claiml.
The question is whether the proposed solution is
derivable fromthe available prior art.

As is stated in D1, the process disclosed therein

achi eves a power saving by continuous or nearly
continuous utilisation of the vacuum punp. In the
enbodi nent of Figure 2, the vacuum punp runs
continuously to withdraw gas alternately from one or
the other of the two colums (columm 1, lines 47 to 64
and colum 5, lines 32 to 36). However, it is expressly
indicated that, in the equalisation step 1 (Figure 2A)
the inlet of colum Ais conpletely closed and the
inlet of colum Bis only open for gas to be w thdrawn
to the vacuum punp (colum 3, lines 38 to 49). Wile
pressure equalisation takes place in step 4 (Figure 2D),
the reverse occurs, i.e. the inlet of colum A is open
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for withdrawi ng gas through the vacuum punp and the
inlet of colum B is conpletely closed (colum 4,

lines 44 to 56). The inlet of colum A (or colum B) is
thus only opened to admt pressurised feed streaminto
t he adsorption columm for produci ng oxygen enriched gas
after this colum has been repressurised with product
gas fromthe product reservoir (colum 4, lines 11 to
14 and colum 5, lines 1 to 11). The Board can
therefore follow the appellant's argument that Dl does
not di scl ose or suggest the possibility of using the
feed bl ower continuously or using elevated pressure
feed gas for repressurisation.

D2, which is also cited in the decision under appeal,
is particularly directed to a PSA process for producing
oxygen enriched gas having a |l ow nitrogen content. To
this end, the process nmakes particular use of three
adsorption colums (colum 2, lines 36 to 47). Wthout
the benefit of hindsight, it is not apparent to the
Board why the skilled person should turn to D2 in order
to solve the present technical problemwth respect to
D1. Even if he would have done so for sone reason,
there is no pointer in either of these docunents

all owi ng a conbi nati on of these processes in such a way
as to arrive at the clainmed process. A conbination of

t hese processes is all the nore dubitable since D1
expressly seeks to sinplify prior art three-bed
processes by providing a process requiring only two
adsorption beds (see D1, colum 1, lines 47 to 50).

As i s established above, although D1 al so tackles the
techni cal problemof mnimsing costs, it does not
suggest a process as defined in claiml, either by
itself or in conbination with D2. The other avail abl e
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docunents do not disclose or suggest a process
conprising the conbination of steps (e) and (f)
according to claiml1l. As a consequence, the Board is of
the view that the subject-matter of claim1 inplies an
i nventive step, Article 56 EPC.

Dependent clains 2 to 9 are directed to preferred
enbodi nents of the process of claim1l1; their object is
therefore al so new and i nventive. The description has
been correctly adapted to the clainms on file.
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to grant a patent with the follow ng docunents:

- claims 1 to 9 filed with the letter of 26 May 2004

- description pages 1 to 4 and 6 to 15 filed with
the G ounds of Appeal dated 24 February 2000,

- description page 5 filed with the letter of
26 May 2004.

- drawi ng sheet 1/1 as originally filed

The Regi strar: The Chai r man:

A. \Wall rodt M Eber hard
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