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Summary of Facts and Submn ssions

VI .

2619.D

The appeal is fromthe decision of the exam ning

di vision refusing the European patent application

No. 93 610 018.9 on the basis of clains 1 to 9 as filed
with the letter of 16 June 1995.

The exam ning division held that the subject-matter of
claim1l did not involve an inventive step in view of
the prior art document DE-A-3 713 143 (D1).

Wth the statenent of the grounds of appeal, the

appel lant filed two new sets of clains, terned primry
and secondary clains. Reference was al so nade to the
fol |l owi ng docunents:

D1': US-A-4 802 966
D2: EP-A-0 405 619
D3: US-A-4 578 257.

D1' corresponded to the German patent application D1
cited in the decision by the exam ning division.

In a communi cation dated 16 Novenber 2000, the Board
gave reasons as to why, in their prelimnary view, it
was unlikely that the appeal could succeed on the basis
of those primary or secondary cl ai ns.

By letter of 30 May 2001, the applicant filed a new set
of primary clainms to replace the primary set of clains
filed with the statenent of the grounds of appeal, and
a new set terned tertiary clains.

In the annex to the summons to attend oral proceedings,
t he Board expl ai ned why the new subm ssions and the
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acconmpanyi ng argunents were not appropriate for neeting
the objections raised in the previous comuni cati on.

The primary set consisted of a newy anended
I ndependent process claim1l and clainms 2 to 10
dependent thereon. Claiml read as foll ows:

"A flue gas desul furization process conprising:

(a) contacting the gas (2) to be desulfurized with an
aqueous adsorbent (sic) solution (3) for
desul furization of sulfur oxides in an absorption
colum (1); said absorption solution conprising:

a cal ci um conmpound for providing calciumions to
react wth said sul fur oxides;

(b) absorbing sulfur oxides fromthe gas (2) into the
absor bent solution (3);

(c) reacting the absorbed sulfur oxides in the
absor bent solution (3) with calciumions fromsaid
cal ci um conpound and oxi di zi ng the reaction
product with oxygen to forma plaster therein;

(d) wthdrawing a portion (7) of the plaster-
contai ni ng adsorbent (sic) solution (3) fromthe
adsorption (sic) colum (1) for separating out the
formed plaster (9) and for formng a filtrate (10,
12);

(e) electrolyzing a portion (12) of the filtrate in an
el ectrodi al yzer (14) conprising diluting chanbers
and concentration chanbers | ocated between cation-
exchange nenbranes (C) and ani on- exchange
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menbranes (A) alternately arranged between a
positive and a negative el ectrode for recovering
of a diluted solution (16); and

(f) recycling the diluted solution (16) to the
absorption colum (1);

CHARACTERI ZED i n

that the absorption solution further conprises an
auxi |l iary absorption agent for inproving the renoval of
sul fur oxides; said agent being an organi c carboxylic
acid consisting of a strai ght chai ned hydrocarbon
having 1 to 4 carbon atons and havi ng carboxylic groups
at opposite ends of said hydrocarbon;

that said filtrate conpri ses water-sol uble salts nade
up of cal ciumions, magnesi umions and chloride ions;
said calciumions and nmagnesi umions being major
conponents of said filtrate; and

t hat the ani on-exchange nenbranes (A) are unival ent-

sel ective so that the auxiliary absorption agent in the
formof a bival ent organi c carboxylate ion (CA)
mgrating in the direction toward the positive

el ectrode is retained in the diluted solution (16) of
the diluting chanbers between said nenbranes (A C, so
that the auxiliary agent is recycled in the diluted
solution for further absorption."

The secondary set of clains consisted of an independent
process claiml and clainms 2 to 9 dependent thereon.
Caim1l of this set differed fromclaim1l of the
primary set in its characterising part which read:
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" CHARACTERI ZED i n

that the absorption solution further conprises an

auxi liary absorption agent for inproving the renoval of
sul fur oxides; said agent being an organi c carboxylic
acid consisting of a straight chai ned hydrocarbon
having 1 to 4 carbon atons and havi ng carboxylic groups
at opposite ends of said hydrocarbon; and said agent
having a concentration of about 5 nol/l;

that said filtrate conprises water-sol uble salts nade
up of cal ciumions, nmagnesiumions and chloride ions;
and

t hat the ani on-exchange nenbranes (A) are unival ent-

sel ective so that the auxiliary absorption agent in the
formof a bival ent organi c carboxylate ion (CA)
mgrating in the direction toward the positive

el ectrode is retained in the diluted solution (16) of
the diluting chanbers between said nenbranes (A C."

The tertiary set consisted of 9 clains corresponding to
clains 1 to 9 of the primary set.

By letter of 1 Cctober 2001, the applicant inforned the
Board that he did not intend to participate in the oral

proceedi ngs as schedul ed.

Pursuant to Rule 71(2) EPC, oral proceedings were held
on 8 Cctober 2001 in the absence of the appellant.

The appellant's argunments, submtted in witing, nmay be
summari sed as foll ows:

- The invention as clained was directed to a flue
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gas desul furisation process using carboxylic acid
as auxiliary absorption agent. The problemto be
sol ved was to avoid pollution caused by the
rel ease of this agent into the environnent.

- The sol ution proposed with the cl ai ned process was
a net hod conprising subjecting the spent absorbent
liquid to electrodialysis in such way as to retain
t he carboxylic acid for recycling.

- The cl osest prior art was not represented by D1
whi ch did not address the sane probl ens and
di scl osed the electrodialysis of a different type
of absorbent |iquid.

- D3 was proof that the use of a sul fosuccinate as
auxi liary absorption agent as in D1' woul d not
pose a pollution problem

- In view of D1', the skilled person would not be
pronpted to realise that a three-chanbered
el ectrodi al yser, and even | ess a two-chanbered
el ectrodi al yser could be used to retain
carboxylate in the treated |iquid.

- The skilled person would consi der docunent D2 as
starting point for the clainmed invention.

- The present process involved an inventive step
with regard to D2 which neither disclosed the use
of an auxiliary absorbing agent nor its recovery
fromthe waste |iquor

The appellant's nmain request was that a patent be
granted on the basis of clains 1 to 10 of the primary
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set of clains filed by letter of 30 May 2001.
Auxiliarily, a patent was to be granted on the basis of
clains 1 to 9 of the secondary set of clains (auxiliary
request 1), filed with the statenent of the grounds of
appeal or on the basis of clains 1 to 9 of the tertiary
set of clains filed by letter of 30 May 2001 (auxiliary
request 11).

Reasons for the Deci sion

Mai n request

2619.D

I nventive step

Caiml

Caiml is directed to a flue gas desul furisation
process, defined in the preanble essentially by the

foll ow ng process steps:

(a) contacting the flue gas with a cal ci um contai ni ng
aqueous absorbent in an absorption col um,

(b) absorbing the sulfur oxides fromflue gas,

(c) reacting the sulfur oxides with the cal ciumions
in the absorbent solution to forma pl aster,

(d) separating a filtrate fromthe plaster-containing
absor bent sol ution,

(e) electrolysing the filtrate in a electrodial yser
conprising diluting chanbers and concentrati on
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chanbers | ocated between cati on-exchange nenbranes
and ani on- exchange nenbranes alternately arranged
bet ween a positive and a negative el ectrode for
recovering a dilute solution, and

(f) recycling the diluted solution to the absorption
col um.

The characterising features recited in claim1l are
essentially as follows:

(1) t he absorbent solution further conprises, as
auxi | iary absorption agent, a carboxylic acid
consisting of a straight chai ned hydrocarbon
having 1 to 4 carbon atons and havi ng carboxylic
groups at opposite ends;

(1) the filtrate contains calciumions and magnesi um
ions as mj or conponents, and chloride ions;

(iii) the anion-exchange nmenbranes are unival ent-
sel ective so that the carboxylate ion is
retained in the diluted solution of the diluting
chanber and recycl ed.

As is already stated in the patent application and

| ater confirnmed by the appellant's subm ssions, the aim
of the clainmed process is to avoid the entrai nment of
the carboxylic acid with the waste water (see published
patent application, page 3, lines 33 to 55).

Cl osest prior art docunent

The problem of |oss of the carboxylate used as
auxi liary absorption agent in a process for flue gas
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desul furization is addressed in D1I' (colum 1, lines 31
to 48 and colum 2, lines 3 to 10). In contrast, as is
recogni sed by the appellant, D2 does not disclose the
use of an auxiliary absorbing agent in such processes
and thus, necessarily does not address the probl em of
its loss. The Board therefore concurs with the

exam ning division that the closest prior art to the
process of claim1l is that disclosed in D1'.

Techni cal problemw th regard to D1

The appel |l ant has not submitted that the present
process provides an inprovenent over that of D1'.
Neither is the Board able to establish any such

I nprovenent on the basis of the available data. The
technical problemto be solved is therefore held to
reside in the provision of a further process as an
alternative to that of D1'.

Sol ution proposed in claim1l

It is undisputed that D1' relates to a process for flue
gas desul furisation conprising features (a) to (d) and
(f) as indicated in points VII and 1.1 above. In this
prior art process, the (carboxyl ate contai ni ng)
filtrate is treated in an el ectrodi al yser conpri sing
units of three dialysing chanbers as foll ows:

(1) an internedi ate chanber M| ocated between two
sheets of nenbrane A, and A, sel ectively perneabl e
to nonoval ent ani ons,

(2) a concentrating chanber C | ocated between the
above-nenti oned nenbrane A, sel ectively perneabl e
to nonoval ent ani ons and a cati on-exchange
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menbr ane K and

(3) a desalting chanber |ocated between the cation-
exchange nenbrane K and a sheet of nenbrane A
sel ectively perneabl e to nonoval ent anions of the
nei ghbouring unit of three dialysing chanbers

(colum 3, lines 16 to 35; colum 4, lines 9 to 21 and
lines 52 to 64, and Figure).

In the process of claiml, the filtrate is also

el ectrolysed in an el ectrodi al yser conprising diluting
chanbers and concentration chanbers | ocated between
cati on-exchange and unival ent sel ective ani on-exchange
nmenbr anes. The cl ai ned process is, however, essentially
di stinguished fromthat D1' in that these different

nmenbranes are alternately arranged between a positive

and a negative el ectrode (enphasis added) (see feature

(e) in points VII and 1.1 above). The apparat us
involved will be referred to bel ow as a two-chanber
el ectrodi al yser.

At this point, the Board notes that, although features
(i) to (ii1) are recited in the characterising portion
of claiml (see points VII and 1.1 above), they do not
di sti ngui sh the process of claiml1l fromthat of D1'.
The reasons therefor will be given bel ow (see

points 1.8 and 1.9).

The Board accepts that, according to the process of
claiml1l, the auxiliary absorbent agent is effectively
retained in the treated solution. The only question is
therefore whether, in view of the available prior art,
the skilled person would consider the stipul ated
process when seeking an alternative to the process of
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D1' .

In the prior art process, when the absorbing liquid is
treated in the three-chanber el ectrodial yser, the
organi ¢ substances present as anion in that liquid
scarcely shift into the concentration chanber with the
chloride ions (see D1': Exanple 2, Table 2; Exanple 3,
Table 4; colum 10, lines 15 to 18). In fact, D1' also
di scl oses that, even when a two-chanber el ectrodial yser
Is used, the concentration of the organic anion in the
concentrated liquid is a factor 10 |lower than that in
the liquid to be treated (see Conparative exanpl e,
Table 3). Thus, the skilled person can scarcely ignore
the finding that the unival ent sel ective ani on-exchange
nmenbr anes, which are perneable to the chloride ions,
prevent nost of the organic substances from passing
through. It is also clear that the concentrated |iquid
is to be discarded while the treated ("diluted") liquid
is kept for recycling (see colum 4, line 65 to

colum 5, line 5; colum 6, lines 32 to 44 and Figure).
Wth the aimof retaining the organi c substances in the
recycle liquid and avoiding its discharge with the
waste liquor, D1' thus offers the choice of using
either a three-chanber el ectrodial yser or a two-chanber
el ectrodi al yser.

The Board does not ignore the fact that, in order to
avoi d the additional risk of scaling, D1' prefers
treating the absorbent liquid in a three-chanber

el ectrodi al yser (D1', paragraph bridging colums 9 and
10). When looking for an alternative to this preferred
enbodi nent, the skilled person, however, woul d nost
naturally try to use the two-chanber el ectrodial yser

al ready suggested in D1', especially where the risk of
scaling is either acceptable or is not to be expected
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as in the present case. In such a case, it also appears
obvi ous to use repeating units as for the three-chanber
el ectrodi al yser. The Board therefore holds that, in the
present case, the deliberate choice of using a |ess
efficient electrodialyser with repeating two-chanber
units in lieu of the apparatus with repeating three-
chanber units preferred by the prior art is nerely a
matter of choice which depends on the circunstances and
not a matter of inventivity. The nodification as
proposed in claim1l therefore |acks an inventive step
(Article 56 EPC).

The appel |l ant has asserted that D1' neither relates to
the retention of an auxiliary absorption agent nor does
it mention a pollution problemdue to that auxiliary
agent .

It is true that D1' does not nention the expressions
"auxiliary absorption agent” or "pollution probleni.
However, it indicates that the carboxylic acid is being
used in the desul furisation process for inproving the
SO,- absorbability, thus clearly as an auxiliary
absor bi ng agent (colum 6, lines 65 to 68).
Furthernore, it expressly advises agai nst a nethod
wher ei n added carboxylic acid is discharged as
carboxylate wth the waste |iquor (see colum 2,
lines 3 to 11). The Board in this case holds that D1
in fact indirectly addresses the problem of pollution
whi ch woul d be encountered if the auxiliary absorbing
agent were discharged with the waste |iquor.

The appel | ant has observed that D3 proposes to use a
sul fosuccinate salt in order to avoid pollution

problens relating to the use of carboxylic acids such
as adipic acid (see D3, colum 3, lines 8 to 27). He
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has gone on to conclude that the pollution problem
woul d not arise for the process of D1' in which
sul fosuccinate is used as auxiliary absorption agent.

However, D3 specifically concerns the pollution problem
caused by the deconposition of carboxylic acids used as
auxi | iary absorbent agent in an off-gas desul furisation
process. In the Board's view, what is suggested in D3
I's that sul fosuccinate should be preferred over adipic
acid or other conpounds whi ch deconpose to by-products
with of fensive odours (see colum 2, line 61 to

colum 3, line 36). Thus, the pollution problemtackled
in D3 is not the sanme as the problemof |oss of the
auxi | iary absorbent agent which is discharged with the
absorbing |iquid.

On the other hand, Dl1' discloses the use as auxiliary
absor bent agent of carboxylic acids in general, wth
particul ar preference for sulfosuccinic acid or adipic
acid (colum 6, lines 63 to 64). As is already outlined
above, the problemof retaining this organic agent - be
it sulfosuccinic acid or adipic acid - in the recycle
liquid is discussed in D1I' (see point 1.2 above) and
the solution as proposed in claim1l is obvious in view
of the sane docunent (see point 1.6).

The Board is also unable to follow the appellant's

al l egation that nothing in Dl' indicates or suggests
that the organic ions are retained in the desalting
chanber and that the present process is therefore

di stinguished fromDl1' by the stipulation that the
auxiliary agent be recycled in the diluted solution for
further absorption (features (i) and (iii), see

points VIl and 1.1 above). Indeed, Dl1' clearly

i ndi cates that the carboxylic anion which is used as
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auxi liary absorbi ng agent scarcely shifts into the
concentrated liquid with the chloride ions but renains
in the desalted solution (see colum 6, lines 32 to 39
and colum 10, lines 15 to 19). Thus, the auxiliary
absorbing agent is necessarily recycled with this
desal ted (or "diluted") solution.

The above analysis is not in contradiction with the
appellant's statenent with respect to the disclosure of
D1', according to which "it is accepted that a three-
chanbered el ectrodi al yser may retain an auxiliary
absorption agent™".

The appel | ant has contended that flue gas

desul furisation processes using cal ci um conpounds as
absorbent are classified according to the main ionic
conponents of the absorbent solution. The present
application woul d concern a system wherein calciumions
and nmagnhesi umions are major conponents (feature (ii),
see points VIl and 1.1 above). The skilled person
therefore would not start fromthe process of D1' which
deals with special problens arising froma | arge excess
of magnesiumions in the absorbent |iquid.

The Board, however, cannot accept the above argunent
since there is no doubt that calciumions and nmagnesi um
ions are also conprised in the filtrate solutions of

Dl' (see colum 7, lines 10 to 15; colum 8, lines 5 to
10 and columm 9, lines 15 to 20). Furthernore, it is
expressly indicated in D1' that the discl osed process
can be applied to renove chloride ions fromthe
filtrate wthout being limted by the kinds and anpunt

of cations dissolved in the liquid saturated with

gypsum (enphasi s added), see D1', columm 9, line 67 to
colum 10, line 4. In addition, were the constitution
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of the solution to be electrodialysed different from
that of D1', the skilled person would | ook all the nore
for an alternative electrodialysis process to that of
D1'. For the sane reasons as set out in point 1.6
above, he would then arrive at the process as
stipulated in claim1l by an obvious route.

Even if the Board had foll owed the appellant's
argunments and accepted D2 as closest prior art
docunent, it woul d not have reached anot her concl usion
Wi th respect to inventive step

As is correctly submtted by the appellant, D2

di scl oses a process according to the preanble of
claim1l, nanely a process for treating chlorine-
contai ning effluent discharged froma flue gas

desul furisation process by electrodialysis in a two-
chanber el ectrodi al yser.

Wth respect to D2, the appellant has argued that the
problemto be solved resides in the provision of a flue
gas desul furisation process such that an organic
carboxylate acid, which is added to the absorbent
solution to inprove its desulfurisation efficiency, is
retained in the absorbent sol ution.

The techni cal problemas stated above is solved by the
provi sion of a process essentially characterised in
t hat:

(i) the absorbent solution further conprises a
carboxylic acid and

(i1i1) the anion-exchange nenbranes are unival ent-
sel ective.
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Starting fromD2, the Board holds that, should the
skill ed person envisage inproving the desul furisation
efficiency of the process according to D2, he woul d
consi der the teaching of D1' disclosing a

desul furisation process in which a carboxylic acid is
added to the liquid used for absorbing SO, with the aim
to inprove the absorbability of the latter (see D1',
colum 1, lines 32 to 38). By thus doing, he would al so
avoid the loss of the carboxylic acid for the sane
reasons and in the sane nmanner as suggested in Dl' (see
al so discussion in point 1.6 above). As a result, the
skilled person would be led to the process of claim1l
by an obvi ous and strai ghtforward conbi nati on of D2
with D1'.

Auxi liary request |

2619.D

The appel |l ant has submtted that the newl y added
feature stipulating the concentration of the auxiliary
agent is based on the original description page 10,
lines 17-18.

The passage indicated relates to the only enbodi nent
illustrating the clained invention, wherein the
carboxylic acid concentration of 5.0 nmmol /I is one
anong a nunber of specified conditions. The

descri ption, however, does not discuss the

i nt erdependence of the quantitative values given. In
the Board's judgnent, it is not plausible, and
certainly not proved, that the stipulated carboxylic
acid concentration can be chosen by the skilled person,
wi t hout being pinned down to the other process
conditions, for exanple the quality (SO-I oading) and
the quantity (flow rate) of the inlet gas. The Board
therefore holds that the carboxylic acid concentration
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is only originally disclosed in the particul ar context
of the given exanple. By singling out this paraneter
and stipulating its conbination with other process
conditions in the nore general context of claim1, the
resul ti ng anendnent constitutes subject-matter which
extends beyond the content of the application as filed.
Caim1l thus contravenes the requirenents of

Article 123(2) EPC

In the case cited by the appellant, an anendnent was
requested to change the lower Iimt of a preferred
range of values to a specific value taken from an
exanpl e. After an analysis of the working and
conparative exanples, the Board cane to the concl usion
that the anmendnent represented a reduction of a range
to a value already envisaged within the docunent (see
point 8 of the decision T 201/83, published in QJ EPO
1984, 481). The situation in the cited case lawis thus
different and the decision in question is therefore not
rel evant for deciding the present case.

Auxiliary request |11

Since claiml of this request is the sanme as claim1l of
the main request, the finding of lack of inventive step
in point 1.6 above al so applies here.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

2619.D Y A
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The Regi strar: The Chai r man:

C. Ei ckhoff R Spangenberg

2619.D



